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1. Introduction
1.1. Project Overview
This proposal presents JASCO Applied Sciences’ (JASCO) technical approach to the measurement of
underwater sound associated with BP’s Scotian Basin Exploration Project. Vessel operation sounds
(mechanical and vibration), thruster cavitation from the dynamic positioning (DP) system of the mobile
offshore drilling unit (MODU), and direct drilling sounds from the drill string and the drill bit are expected to
be the main acoustic contributors during the drilling program.
This program is primarily designed to characterize the soundscape during drilling operations. JASCO has
collected two years (August 2015-July 2017) of near-continuous acoustic data at a site located 45 km from
the drill site (Stn4 in Figure 1). These data have been analyzed to characterize baseline underwater sound
levels. These acoustic measurements can be considered representative of the soundscape expected at the
drill site. The soundscape along the eastern Scotian Slope is generally well documented thanks to a number
of acoustic monitoring program conducted by Fisheries and Oceans Canada (DFO) and JASCO (Figure 1).
Therefore, acoustic monitoring efforts during the Scotian Basin Exploration Project are best devoted to
characterizing the soundscape during drilling operations.

Figure 1. Location of acoustic datasets recorded on and off the Scotian shelf in relation to BP lease areas
and proposed drill site, northern bottlenose whale (NBW) critical habitat, and the Gully Marine Protected
Area (MPA).
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Concerns surrounding the potential effects of sound on marine life have been highlighted in the
Environmental Assessment Decision Statement published by the Canadian Environmental Assessment
Agency on 1 February 2018. These concerns are related to the proximity of the endangered northern
bottlenose whale Scotian Shelf population that resides, primarily, in the Gully Canyon. Sound propagation
modelling performed by JASCO in support of the Environmental Impact Assessment for the Scotian Basin
Exploration Project (Zykov, 2015) showed that, in winter (February), maximum sound pressure levels
emitted by a MODU would remain above 120 dB re 1 µPa (root-mean-square sound pressure level (rms
SPL)) in the upper 50-100 m of the water column at least up to 150 km (the limit of the modelled sound
field; Figure 2) from the MODU. Such sound levels would therefore be experienced on the outer Scotian
shelf and possibly in the Gully Marine Protected Area and the northern bottlenose whale critical habitat
(Figure 3, Figure 1). The distances at which sound levels fell below 120 dB re 1uPa (rms SPL) where lower
than 50 km in summer (August) (Figure 3). This project provides an opportunity to validate these modeling
results. Because the project is planned to be in operation during the transition period from winter to summer
conditions, it also provides an opportunity to assess seasonal changes in a MODU’s acoustic footprint and
better understand the potential exposure of marine mammals in important marine mammal habitats such
as the Gully Canyon and the continental slope of the Scotian shelf.
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Figure 2. Sound exposure levels as a function of depth and range along a bearing of 40 degrees from a
site in the vicinity of the proposed drilling location. The model is based on sound speed profiles for August
on top and February at the bottom.
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Figure 3. Semi-submersible platform: Maximum-over-depth rms SPLs at Sites A and B in winter and
summer (zoomed in). The sound field was modelled up to 150 km from the semi-submersible platform.
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2. Methodology
2.1. Deployment locations
JASCO proposes to deploy three bottom-mounted acoustic recorders along a transect heading towards the
Gully canyon. The recorders will be deployed at 2, 20 and 145 km from the MODU (Figure 4). The recorders
deployed at 2 and 20 km will allow characterizing the soundscape and validating sound propagation models
near the bottom in relative proximity of the MODU. The 145-km recorder will be deployed along the first
100-m isobath encountered on the transect and takes advantage of the local bathymetry to record sound
in the upper part of the water column. This recorder will allow sampling acoustic data at a depth of ~ 75 m
(see section 2.3 for mooring design). At this depth, the higher sound levels associated with the shallow duct
that forms during winter months should be recorded during the first part of the study, allowing to validate
long-range propagation model results. Beyond the selected deployment location (along the transect), depth
starts to increase and transmission losses resulting from interactions with the bottom will decrease.
Although sound levels will continue to decrease with increasing distance from the source, the sound levels
measured at the 145-km recorder should be representative of those present near the surface in the Gully,
~ 15 km further to the east and northeast.

Figure 4. Proposed deployment locations of AMAR recorders (pink stars). The center of the concentric rings
is the drilling site.
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2.2. Acoustic data collection
To keep the option of documenting the acoustic occurrence of odontocetes via the detection of highfrequency clicks, JASCO proposes to record acoustic data continuously on a duty cycle, alternating
between a sample rate of 32 000 samples per second (32 ksps) and 375 ksps using our Autonomous
Multichannel Acoustic Recorders (AMAR) and a GeoSpectrum M36 hydrophone. The combined response
of the M36 and AMAR will return all the data necessary to perform a complete analysis of all radiated sound
from the drilling activity.
The recorders will be calibrated to verify the sensitivity of each recording apparatus as a whole (i.e., the
hydrophone, pre-amplifier, and AMAR) in JASCO’s warehouse, prior to deployment, and after retrieval in
the field. The calibrations performed prior to the field deployment will be verified for consistency (i.e.,
<0.5 dB difference) with the warehouse measurements before we perform the data analysis. The postretrieval calibration allows us to ensure no loss of sensitivity occurred during the deployment.
CTD casts will be performed when the JASCO field team will be on the project site to deploy and retrieve
the AMARs. The CTD instrument is rated to 5000 m but the depth cast will be determined by the equipment
(winch, wire length) onboard the vessel provided by BP.
To fully interpret the data, JASCO will require a detailed log of operations to focus the analysis towards
periods containing sources of interest, such as the drilling, DP, etc.

2.3. Mooring design and recording instruments
JASCO will use a suspended mooring design (e.g. Figure 5 or variation thereof) during the deployment
period. The acoustic recorders are rated to 5000 m and are therefore well within the range of depth in the
project area (<3000 m). The recorders will be retrieved by means of a tandem acoustic release system,
only the anchor assembly (weights and steel wire; Figure 5) staying behind. They include a satellite beacon
to aid in the recovery of the recorder at night or in inclement weather conditions These mooring designs
have been used successfully multiple times for up to a year and are a proven design that will meet the
objectives of the program.
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Figure 5. Proposed mooring design.

2.4. Post-field Analysis and Reporting
After completing the field measurement phase, the data will be downloaded from the AMARs and processed
through JASCO’s custom software suites. The per-second peak, rms SPL, SEL, and 1/3-octave-band rms
SPLs will be determined. Average broadband (Figure 6) and MSFD (Figure 7) narrow band sound levels
will be calculated. In addition, automated detections of seismic airgun pulses and vessels will be provided.
The occurrence of marine mammals in the project area will be assessed using a combination of automated
detections and manual validation. The data will be processed with JASCO’s suite of marine mammal
detectors. These detectors have been extensively tested on data recorded off Canada’s east coast and
provide reliable acoustic occurrence information on cetaceans, including northern bottlenose whales. The
detection process will be followed by a validation of automated detections in 1% of the dataset to assess
the performance of the detectors.
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Figure 6. Left: In-band rms sound pressure levels (top) and annotated spectrogram (bottom); Right:
Exceedance percentiles and mean of 1/3-octave-band SPL (top portion of figure) and exceedance
percentiles and probability density (grayscale) of 1-min PSD levels compared to the limits of prevailing
background sound levels (bottom portion of figure) (Wenz, 1962).

Figure 7. Marine Strategy Framework Directive sound descriptor for impulsive (left) and continuous sound
sources (right).

2.5. Overview of Project Tasks
2.5.1. Program Planning and Equipment Mobilization
JASCO will develop an Operations Plan and HSE Plan in accordance with our internal policies and any
project specific requirements. JASCO’s extensive HSE program has been audited and complies with BP’s
Behaviour Based Safety system.
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Mooring equipment for the recorders will be prepared and the instrument configured, tested, calibrated, and
shipped to the embarkation point ahead of the anticipated sailing date. The sailing date will remain flexible
to allow for weather and operational factors.

2.5.2. Field Measurement
JASCO proposes to deploy a two-person field team to deploy the recorders. A single field personnel, with
assistance from deck hands on the vessel provided by BP, can handle the retrieval of the acoustic
recorders. The sailing date should be set with weather in mind as deployment and retrieval may not be
possible in high seas states, depending on the vessel.

2.5.3. Reporting
A draft technical report will be submitted to BP detailing the recording method, instrumentation, data
analysis methods, ambient broadband sound levels, and any detections of vessel and seismic survey
sounds. The report will be submitted to BP in draft form for review and comment within 70 days of the
AMAR retrievals. JASCO will provide a final version to BP within 1 week of receipt of comments.
JASCO proposes to deliver the draft and final reports in Microsoft Word format; however, we can provide
the report in hard copy or other electronic formats if desired. The technical report will be accompanied by
the raw recorded data on a media format appropriate to the overall data file size. All JASCO reports are
reviewed internally and subject to a thorough QA process prior to release to the client in a draft format for
external review.

2.6. Data Handling and Storage
All acoustic data from the recording instruments will be uploaded in WAV file format, backed up, and passed
through a quality assurance and coherence test. The data from the supporting instruments (e.g., GPS
positional data, CTD profiles) are also uploaded to JASCO’s data warehouse for the analysis staff to
access. The handling of the data and calibration files are all tracked through our Data Transfer and Archive
process and checklists.
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3. Health, Safety, and Environment
3.1. HSE Program and Management System
JASCO’s Health, Safety and Environment (HSE) Program aspires to consistently apply HSE standards
company-wide. As an organisation, we strive to achieve this goal by meeting the highest standard, from
legislation or industry, applicable to our work. We are committed to our staff’s safety and the safety of
companies and their staff who work alongside us.
We recognize the responsibility for Health and Safety is shared, and thus encourage our staff and everyone
working with us to be actively involved in managing one another’s safety. It is because of our staff’s
proactive efforts that JASCO has an excellent safety record (see Table 1). JASCO’s safety record reflects
the focus JASCO places on the health and safety of its personnel and its environmental stewardship.
JASCO has had no reported lost work time incidents since it began in 1982.
Table 1. JASCO’s safety statistics for internally recorded incidents. All numbers are annual totals for the
whole company and have been modelled on ISNetworld.

Categories

2016

2015

2014

Employees
Person hours*
Fatalities
Lost workday/lost time cases
Modified/restricted duty incidents
Medical treatment incidents
First aid cases
Near misses

79
154,050
0
0
1
0
3
5

78
152,100
0
0
1
0
0
0

77
150,150
0
0
0
0
0
0

* Approximated for the year.

JASCO’s HSE Program, a portion of which is shown in Figure 8, is formalized in documents and managed
with a standard framework HSE Management System that allows us to plan, implement, evaluate, and
improve our occupational health and safety program (i.e., Plan, Do, Check, Act).

Figure 8. Sample image of JASCO’s HSE portal, where staff can access non-confidential information.
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The HSE Program includes many unique employment-specific procedures, templates, and guidelines that
support our policies. JASCO’s HSE Manual outlines program and review requirements. This list
summarizes the primary policies contained within JASCO’s HSE Program:
•

Health and Safety

•

Drug and Alcohol

•

Environment

•

HSE Responsibilities

•

Mandatory Medical Certification and Training

•

HSE Audit

•

Accident, Incident, and Near Miss Reporting and Investigation

JASCO continually learns from, and adjusts our program based on, our experiences with client HSE
programs as well as from lessons we learned from specific projects. Our program, built from industry
practices and legislated program requirements, continues to grow and become more comprehensive each
year. Our HSE Management System fosters growth and fine tunes our Program through an annual audit.
Our environmental focus is to limit our footprint wherever possible, including using passive scientific
practices, leaving nothing behind in the environment, and reducing, reusing, or recycling where possible.
JASCO’s Sustainability Program addresses items such as community involvement and positive effects.
Our approach to health and safety and environmental management on all projects is intended to
complement the client’s and JASCO’s programs, such that the effectiveness of each program is maximized.
We welcome client feedback. Upon request, we would be happy to provide clients with specific program
components for further inspection.

3.2. HSE Qualifications
JASCO field engineers engaged in the field for this project will have valid qualifications in the following
industry standard areas:
•

Offshore sea survival– MEDA A1/BST (North American staff)

•

Emergency first aid

•

Helicopter Underwater Escape training (HUET)

•

Regional medical certification for fitness to carry out fieldwork at sea

JASCO HSE system has been audited and approved as functional Behaviour Based Safety system as part
of our ISNetworld registration.

3.3. Project-Specific HSE Measures
JASCO routinely carries out a series of HSE checks and measures prior to conducting any fieldwork. For
this project the following standard steps will be taken:
•

Provision of an HSE plan—submitted to client for review and approval

•

Personal protective equipment (PPE) checks and project compatibility checks

•

Task risk assessments (written) for recorder mooring deployment and mobile measurements

•

Equipment shipping and embarkation checks

•

Chartered vessel safety checks—on embarkation
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•

Vessel safety/emergency brief to JASCO field staff by crew

•

Crew briefing by JASCO field staff on task and deployment requirements

•

Daily safety meeting briefing prior to commencement of work

•

Daily review of work and lessons identified for future

•

Daily behaviour based safety observation check as per Behaviour Based Safety Management Program
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4. JASCO Quality Management System
In September 2017 JASCO completed its audits and obtained ISO9000:2008 certification for data collection
and analysis programs. Our certification documents that JASCO has a Quality Management System with
established procedures to ensure:
•

Continued ability to consistently provide products and services that meet or exceed the client and
applicable statutory and regulatory

•

Client satisfaction is enhanced through the effective application and continual improvement of the
system and procedures

•

Conformity to client and applicable statutory and regulatory requirements

JASCO’s Top Management has appointed a Quality Assurance Manager and has granted this person
responsibility and authority that includes:
•

Ensuring processes needed for the Quality Management System are established, implemented, and
maintained

•

Reporting to Top Management on the performance of the Quality Management System and any need
for improvement

•

Ensuring there is promotion of awareness of client requirements throughout the organization

4.1. Audit and Improvement
4.1.1. Audit
Quality Assurance audits Project Management and Hardware Mobilization processes during each project.

4.1.2. Improvement
Corrective and Preventive Action: The root causes of nonconformities are identified, and actions are
implemented to correct the nonconformity and prevent recurrence.
Continual Improvement: Opportunities for improvement are identified during projects and actions are
implemented to continually improve processes governing product and service delivery.

4.2. Personnel Competence and Training
Personnel performing work directly or indirectly affecting conformity to product or service requirements shall
be competent on the basis of appropriate education, training, skills, and experience.
Project-specific training needs shall be identified during review of project requirements and training shall
be provided by JASCO or the client, as required.
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4.3. Change Management
4.3.1. Change Management Review
Project changes shall be reviewed by the Project Team for the following prior to implementation:
•

Reason for change

•

Impact of change (to cost, schedule, quality, health, safety, and environment)

•

Potential risks

•

Period of validity

4.3.2. Communication
Personnel whose duties are affected by a change shall be informed of the change and receive any required
training prior to change implementation.
Changes shall be communicated to the client if they will affect JASCO’s ability to meet project requirements
as identified. Client approval of the change prior to implementation is required in this case.

4.3.3. Emergency Changes
Field Team members spend much of their time during a project on a vessel while overseeing deployment
and retrieval of JASCO equipment. There may be an emergency situation requiring an immediate change
and time or technology may prevent a Change Review with the Project Team. The Project Manager and/or
the Field Lead have authority to approve the change in this situation. Emergency changes shall be reviewed
with the Project Team at the earliest convenience.

4.4. Equipment Verification, Testing, and Acceptance
All equipment used for data acquisition shall be verified for functionality and accuracy.
JASCO has equipment-specific procedures, checklists, and test plans that shall be followed by competent
personnel and reviewed by Quality Assurance to verify equipment during the mobilization, deployment, and
retrieval stages of the project.
A Certificate of Compliance signed by the Project Manager and the Quality Assurance Manager may be
provided to the client, if requested, stating that all internal and external project requirements were met.
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5. Schedule

Dates are subject to change based on commencement of drilling activities.
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