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Executive Summary

This report to Arctic Regional Hydrographic Commission
(ARHC) 14 provides a summary of Canadian activities since
the previous ARHC meeting. The Canadian Hydrographic
Service (CHS) mission is to ensure the safety and efficiency
of navigation and advance prosperous marine sector
economies, while upholding sovereignty. To fulfill this mission
in the Arctic’s harsh, vast and sparsely populated
environment, CHS employs specially trained staff and
equipment. CHS partners in the Arctic also contribute a great
deal to our efforts. This CHS partnership-driven approach led
to:

Increased modern and adequate hydrographic
coverage in the Arctic proposed Primary and
Secondary Low Impact Shipping Corridors from 44.7%
to 48.6%

25,000 km? of new areas surveyed

52 Electronic Navigation Charts produced since
September 2023

Mackenzie River selected as the first site for
implementation of a remote sensing initiative
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1. Hydrographic Office

1.1 Role of the Canadian Hydrographic Service in the Arctic

The mission of the Canadian Hydrographic Service (CHS) is to support Fisheries and Oceans
Canada (DFO) by ensuring the safety and efficiency of navigation, promoting prosperous
marine sector economies, and upholding Canadian sovereignty within its waters. Covering an
expansive area of approximately 5.5 million square kilometres, the Canadian Arctic poses
significant challenges for surveying and maritime operations. With its rugged coastline, vast ice-
covered waters, and harsh weather conditions, the Arctic demands specialized expertise and
resources.

Despite the vastness of the Arctic, it is home to a relatively small community. The CHS takes a
collaborative and strategic approach to Arctic engagement, supported by programs like the
Government of Canada's Oceans Protection Plan and other federal initiatives. To effectively
allocate our efforts in the region, we actively solicit input from our stakeholders to prioritize our
work. We also leverage partnerships with vital entities such as the Canadian Coast Guard
(CCQG), various domestic and international government bodies, academia, the private sector,
and regional stakeholders.

Our work in the Arctic is centred on strengthening and rebuilding relationships with Indigenous
communities. Our commitment involves recognizing and honoring rights, fostering mutual
respect, promoting cooperative endeavors, and establishing partnerships as we work to
comprehensively map the depths of Canada's navigable waters.

1.2 Organization of the Canadian Hydrographic Service

The CHS operates through five regional offices, each covering different geographic areas of
Canada’s marine territory: National Capital Region (Headquarters); Pacific; Ontario, Prairie and
Arctic; Quebec; and Atlantic (Figure 1).

Please note the following new appointments:

(1) Manon Larocque has been appointed as the Director General of the Canadian
Hydrographic Service, replacing Dr. Geneviéve Béchard;

(2) Mariah McCooey has been appointed as Regional Director of CHS Pacific Region,
replacing Mark Leblanc;

(3) Lynn Patterson has been appointed as Regional Director of CHS Atlantic Region,
replacing York Friesen; and

(4) Sonja Bhatia has been appointed as the Senior Advisor and IHO Liaison, replacing Doug
Brunt.
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Figure 1. Organizational Structure of the CHS

1.3 CHS Digital Transformation

Like many hydrographic offices around the world, the CHS is undergoing a digital
transformation. This transformation impacts all aspects of our organization, from the workforce
and workplace to data management (Figure 2).

A multi-year project divided into eight different chapters with specific goals under the leadership of a dedicated champion

Chapter 8
Communication

M. McCooey

DG Steering Committee provides oversight to the Digital Infrastructure Transformation
+*DG-level Advisory Board to help guide strategy

Figure 2. Organization of CHS Digital Transformation
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2. Survey

2.1 Arctic Surveying Strategy and Operations

The CHS adopts a multi-faceted approach to data collection in the Canadian Arctic to maximize
the short survey season. This approach relies on strategic and opportunistic partnerships with
other government entities (such as the Canadian Coast Guard (CCG) and the Department of
National Defense), private industry, vessels of opportunity, and other trusted sources. Survey
priorities are set in consultation with stakeholders. Common survey objectives include:

e Enhancing navigational charts and products by collecting multi-beam bathymetry in
accordance with the CHS mandate.

o |dentifying, classifying, and reporting navigational hazards to ensure safe passage.

e Gathering acoustic (backscatter) and other oceanographic data to support scientific
research efforts.

e Contributing to significant improvements in modern hydrographic coverage along the
combined Primary and Secondary proposed Low Impact Shipping Corridors (LISC).

e Assisting Tides, Currents, and Water Levels Operations in collecting tidal and geodetic
data, thereby enhancing Continuous Vertical Datum (CVD) modeling (see Section 8).

The CHS relies primarily on CCG vessels to survey in the Arctic. The CCG provides dedicated
ship-time for CHS to conduct priority surveys while also supporting opportunistic data collection
when vessels are on standby for ice escort or in transit.

In collaboration with the CCG, the CHS gains access to/operates up to five ice-breaking ships
equipped with hull-mounted Multi-Beam Echo Sounders (MBES) for Arctic hydrographic
operations during the Arctic survey season. These platforms, including CCGS Des Groseilliers
and CCGS Henry Larsen, enable the CHS to collect priority bathymetric data essential for
charting within Canada’s proposed LISCs.

The CHS also procures data acquisition services through private industry. The CHS uses
Supply Arrangements to obtain acoustic (e.g., MBES) and hydrographic services. Currently, 11
qualified companies are on the Hydrographic Survey Supply Arrangement authorized to operate
in the Arctic Regions. These arrangements ensure access to expertise and resources
necessary for conducting hydrographic operations effectively and efficiently.

2.2 Proposed Low Impact Shipping Corridors and Canada’s Ocean Protection Plan 2

In line with these efforts, 2023 marked the second year of investment from the renewed Ocean
Protection Plan, resulting in an increase in modern and adequate hydrographic coverage in the
Arctic Primary and Secondary LISC from 44.7% to 48.6%. This achievement was accompanied
by the collection of approximately 25,000 km? of modern bathymetric data.
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2.3 Permanent and Temporary Water Level Network

The CHS Arctic Permanent Water Level Network consists of six continuously operating stations
(Figure 3). Local community support is utilized to ensure gas supplies are replenished and
remote troubleshooting is performed to maintain network operations. During the navigation
season, a seasonal tide gauge broadcasting real-time water levels will operate at the new deep-
water Port in lgaluit, as part of Canada’s Integrated Water Level Service (IWLS). Temporary
(year-long) tide gauge moorings will be retrieved from Hudson Bay at Chesterfield Inlet, NU and
Digges Harbour, NU. Additionally, a new temporary tide gauge mooring will be deployed in the
Western Arctic (Coronation Gulf) to enhance tidal constituents at a former tide station in the
Black Berry Islands (Figure 4).
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Figure 4. 2024 Tide Stations to be visited to install or retrieve temporary tide gauges
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2.4 Planned 2024 Surveys from Fleet and Chartered Vessels

The CHS is planning nine surveys this field season (Figure 5), including:

e Surveys in the corridors around Southampton Island (Shugliaq) in the Kivalliq Region of

Nunavut Canada, from late July to early October 2024. The focus will be on the
approaches to Coral Harbour and Roes Welcome Sound.

e  Surveys on the southeast Baffin coast as part of year two of a two-year contract led by

Indigenous-owned businesses, Sedna ROV Services Inc. of Igaluit and Miawpukek
Horizon Maritime Services of Newfoundland and Labrador. These businesses have
partnered to deliver dedicated survey vessel charter services using the M/V Polar

Prince. For this year’s program, CHS has upgraded its multi-beam sonar on M/V Polar

Prince to a mid-water sonar system.

- -
e

Hudson

Planned 2024 surveys from fleet and
chartered vessels | Enquétes prévues
en 2024 auprés de la flotte et des
navires affrétés
CCGS Henry Larsen
NGCC Des Groseilliers

M/V Polar Prince

R/V Leeway Odyssey
(Contracted Survey)

HMCS Margaret Brooke

Figure 5. Planned Arctic Surveys in 2024

3. Charts and New Releases

3.1 New Releases

The CHS is currently preparing for S-100 standards. Since September 2023, the CHS has

released 52 Electronic Navigational Charts (ENCs) on the S-100 grid in the Arctic. In 2024-25,

the CHS plans to produce between 80 and 90 ENCs on the S-100 grid in the Arctic.
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Figure 6. Overview of the new ENCs publication planning.

3.2 Portfolio Modernization

In preparation for moving to S-101 ENCs, the CHS is modernizing its portfolio, by retiring charts
available in old formats in order to offer the most up-to-date formats. The CHS has completed
the first two of three phases of canceling BSB raster charts in areas with sufficient ENC
coverage. As of April 2024, 276 of the 810 BSBs have been canceled. The CHS will continue to
link BSB cancellation to ENC generation on the S-100 grid. This approach ensures that data
being moved to the grid has been reviewed, vetted, and validated. Once the ENCs on the grid
are confirmed to provide the same coverage as their BSB counterparts, the CHS will safely
cancel the BSB. Additionally, some regions have fully converted to the S-100 cell-based
diagram (with three usages: port, transit, and overview).

3.3 Database Modernization

The CHS uses CARIS HPD, which is now compliant with S-100 standards. Over the next few
years, S-57 data will be mapped to S-101 products. The CHS has begun preparing source data
for S-101 mapping, and testing of the latest official version of S-101 mapping will start this
summer.

3.4 Gridding

In the lower Arctic, the CHS has established grids that will extend into portions of the Eastern
Arctic (Figure 7). In the High Arctic, a rectilinear grid is being considered based on the

9 ARHC | NATIONAL REPORT OF CANADA SEPTEMBER 2024



recommendations from an external consultant. Due to the scarcity of charting in this area, there
is an opportunity to implement a common rectilinear grid. The Arctic Regional Hydrographic
Commission Chair recently reported this to the Worldwide ENC Database Working Group and
has requested that Canada consider moving forward with a partner to pilot such a grid to assess
the feasibility of developing a common grid in the High Arctic.

Figure 7. Gridded ENC (dark green) and potential for gridding (light green) in Hudson and James
Bay

4. New publications & updates

4.1 The CHS ensures timely updates of ENCs, charts, reprints, and patches to provide mariners
with vital navigational information. Significant new data is promptly announced through the
CCG websites via 'Navigational Warning (NAVWARN)' and 'Notices to Mariners (NOTMAR)'
for immediate awareness.

4.2 As part of our ongoing modernization initiative, the CHS Sailing Directions and Tide Tables
are now available online.

https://www.charts.gc.ca/publications/sailingdirections-instructionsnautiques-eng.html

https://www.charts.gc.ca/publications/tables-eng.html

5. Maritime Safety Information (MSI)

5.1 Marine Communications and Traffic Services

Information on Marine Communications and Traffic Services in Canada is available at:
https://www.ccg-gcc.gc.ca/mcts-sctm/index-eng.html
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https://www.notmar.gc.ca/
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5.2 Navigational Warnings (NAVWARNSs)

The CCG continues to operate the Navigational Warnings website
and subscription service, which has replaced the domestic Notice to Shipping (NOTSHIP)
services. For further information, please visit: http://nis.ccg-gcc.gc.ca/

5.3 Progress on S-124

CCG continues to develop the S-124 export from its NAVWARN Issuing System progressing
towards an operational version of S-124. The CCG continues to develop its technical services
compatible with SECOM and MCP to test the dissemination of S-124 data. Trials conducted
with Australian Maritime Safety Administration demonstrated that the service was viewable.
Additionally, CCG has contracted IIC Technology to create a tool named the DFO S-100 Testing
Tool to connect and ingest the data provided by the service. These tests have been successful
and support S-124 testing within the broader context of a simulated S-100 Electronic Chart
Display and Information System environment.

6. C-55

Canada is in the process of updating its C-55 information, including MSI and in collaboration
with the US is streamlining its approach to reporting C-55 information.

7. Capacity Building

7.1 In 2022, with funding from Canada’s Ocean Protection Plan, the CHS launched the
Community Hydrography project. This transformative initiative is designed to enhance the
collection and use of bathymetric data by coastal and Indigenous communities, and to
expand the CHS’ use of crowd-sourced bathymetry. Three communities received funding
dedicated to data acquisition and application, allowing them to pursue their individual
objectives effectively. The funded communities include:

» Community-based bathymetric and hydrographic data collection in the Qikigtani
region of Nunavut (Kinngait).

*  Community-driven bathymetric mapping in Tuktoyaktuk.

« Community-based bathymetric data acquisition in the Eeyou Istchee marine region.

To learn more about community hydrography at the CHS, please click here.
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8. Oceanographic Activities

e The CHS employs both permanent and temporary tide gauges (described in Section 2)
to enhance tidal predictions. Notably, certain areas in the Eastern Arctic, such as
Ungava Bay, feature some of the world's largest tidal ranges, exceeding 15 metres.

e The CHS is working to develop and maintain a new CVD surface for Canadian Waters.
This updated surface will incorporate the latest vertical reference data, which has been
meticulously collected and analyzed. The result will be an enhanced reference for
bathymetric surveys and updated Chart Datum for navigational products, ensuring
greater accuracy and reliability.

Geodetic Global Navigation Satellite System (GNSS) surveys will be conducted at
several former tide stations throughout the Arctic to assess ellipsoid separation from
chart datum. This information will aid in updating Canada’s CVD (Figure 8).

A e : €480 Digges Harbour
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Figure 8. 2024 Tide Sttions to be visited for Geodetic GNSS Observations
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9. Spatial Data Infrastructures

9.1 Marine Spatial Data Infrastructure (MSDI)

DFQO’s MSDI is a national solution for marine data visualization and analysis, including in the
Arctic. Since its inception, the MSDI has contributed over 600 datasets to the Canadian Open
Data Initiative across various maritime domains. The platform has facilitated the development of
over 40 web map applications. Now in its sixth year, the CHS is planning for the next five years
and is working closely with DFO’s Information Technology (IT) team to migrate our ESRI
infrastructure to the cloud and integrate MSDI elements into the newly developed departmental
data catalogue and publishing solution, the Enterprise Data Hub.

9.2 CHS Non-Navigational (NONNA) Products

The CHS NON-Navigational Bathymetric Data products, NONNA-10 (2020) and NONNA-100
(2018) continue to be updated and available since their release:
e Approximately 8.6 million CHS NONNA product downloads
Over 45,000 unique users
4.3/5 user rating
Around 7.5 million downloads from the new Packages Layer
Our users are global.

In the Arctic, the most popular downloads are:
e NONNA-100 product: Lancaster Sound near Dundas Harbour
e The top NONNA-10 products: Grise Fiord, NU
(NONNA10_7640N08300W) and Kuujjuarapik, NU
(NONNA10_5530N07800W)
e NONNA-10 Package: Mackenzie River

See Canadian Hydrographic Service Non-Navigational (NONNA) Bathymetric Data - Open
Government Portal (canada.ca) for more details.

10. Innovation

10.1 CHS Digital Transformation

The CHS is continuing to make progress on digital transformation and has operationalized
important aspects of our Database Transformation. Results for other chapters are as follows:

e Chapter 2 is entitled: CHS Business Model Modernization: Streamlining and
strengthening our business practices. Over the past year, the CHS has focused on
several key aspects of the business model including:

o Reviewing its policies around custom data requests
o Modernizing distribution and Value-Added Reseller programs
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o Contracting out a pricing study

The pricing study involved input from several jurisdictions with similar models, providing
benchmarking of product availability and pricing in other countries, including S-100
services.

Chapter 3 is entitled: Data Acquisition Transformation: Modernizing our data acquisition
methods. Connectivity for remote sonar operations and data processing beyond LTE
Cellular coverage has been implemented aboard all survey-capable vessels within
CCG'’s Central and Arctic Region Fleet using Starlink satellite communications. In 2023,
sea trials for remote operations aboard CCGS Kelso in northern Lake Superior were
successful, demonstrating sufficient bandwidth to effectively support remote access to
sonar operations in frontier areas. An industry request for information served to inform
on the specifications of Uncrewed Surface Vessel (USV) technology currently available.
This information contributed to a renewed request for proposal for USV services. An
assessment of using CCG-approved aerial drones at sea to support LiDAR bathymetric
payloads was found to be cost-ineffective. Consequently, the project pivoted to using
Satellite Derived Bathymetry (SDB) for data acquisition within the test area.

The CHS has embraced remote sensing techniques as an alternative method for
collecting hydrographic data, which plays a crucial role in enhancing the accuracy of
CHS navigation charts. By utilizing optical and synthetic aperture radar data, CHS has
developed innovative hybrid remote sensing strategies. These strategies enhance
shoreline extraction, streamline change detection, and refine optical SDB methods. The
CHS ensures the precision of satellite images through meticulous geometric correction
using advanced physical techniques, resulting in nautical products with exceptional
positional accuracy.

A notable benefit of remote sensing data is its capacity to effectively cover extensive
areas at a fraction of the cost associated with conventional methods. This attribute is
especially valuable in dynamic regions that require frequent updates. As a pivotal
element of Phase 2 of the Ocean Protection Plan, the CHS will continue to use remote
sensing to support and inform the creation and update of nautical products in the Arctic.
Additionally, a remote sensing initiative has been introduced to address the challenge of
charting highly dynamic areas. The Mackenzie River has been chosen as the first
implementation site due to its constantly changing coastlines and its importance as a key
supply route in the western Arctic.
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Figure 9. RADARSAT-2 Spotlight image (a) and over chart 6428 (b). Note the arrow on both maps: on
map (a), the arrow indicates the important erosion on the river. RADARSAT-2 Data and Products ©
MacDonald, Dettwiler and Associates Ltd. (2014/2016) — All Rights Reserved. RADARSAT is an official
mark of the Canadian Space Agency.

Figure 10. A proposed demonstration chart prepared for a portion of the Mackenzie River that
combines S-57 features together with remote sensing data to better characterize changes to the

channel in a dynamic area.

Over the past year, work has been carried out on several sections of the river. The CCG is also
contributing to the project by providing survey data to support the detected changes. The data is
collected by the crew of the CCGS DUMIT and Eckaloo, who maintain the navigation buoys on
the river. Work has begun on the most dynamic section of the river (Figure 9), the shoreline has
been extracted, and the data collected by the CCG is beginning to be analyzed. The next step in
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this project will be to share the new product formats with clients who navigate the river to assess
their usability.

10.2 Canada has established an Interdepartmental Task Team to explore and develop
strategies for mitigating hydrographic risks associated with planned Arctic routes. The team's
objectives include:

e Designing and developing an innovative prototype that automatically assesses the
hydrographic risk of planned Arctic routes for passenger vessels, utilizing the emerging
S-421 standard.

e Ensuring the safety and sustainability of these routes in accordance with policies of
Transport Canada, the Canadian Hydrographic Service, and the Canadian Coast Guard.

o Responding to the Transportation Safety Board’s report on the 2018 grounding of the
Akademik loffe. The full report is available at: https://www.tsb.gc.ca/eng/rapports-
reports/marine/2018/m18c0225/m18c0225.html

11. Other Activities

11.1 Commission on the Limits of the Continental Shelf

On December 19th, 2022, Canada submitted an addendum to its partial submission to the
Commission on the Limits of the Continental Shelf regarding its continental shelf in the Arctic
Ocean. In accordance with the Rules of Procedure of the Commission (CLCS/40/Rev.1), a
communication was circulated to all Member States of the United Nations, as well as States
Parties to the Convention, to make public the executive summary of the addendum to the partial
Submission, including all illustrative maps and coordinates contained therein. The Canadian
Extended Continental Shelf Program is ramping up to carry out new data collection and
analyses over the next four years (2024-2028). A full revised Arctic Ocean submission is
planned to be filed with the Commission in 2030.
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Annex A

New edition ENC releases in 2023. CHS has released 27 new edition ENCs.

Table 1. New edition ENC releases in 2023

ENC# ENC Release Date
CA4AWITA 2023-03-24
CA4B717A 2023-03-24
CA4B71HA 2023-03-24
CA4B724A 2023-03-24
CA4B72EA 2023-03-24
CA4B72QA 2023-03-24
CA4B731A 2023-03-24
CA4B73BA 2023-03-24
CA4B73MA 2023-03-24
CA4B73XA 2023-03-24
CA4B748A 2023-03-24
CA4B74JA 2023-03-24
CA4BH2QA 2023-03-24
CA4BH31A 2023-03-24
CA4BH3BA 2023-03-24
CA4BH3MA 2023-03-24
CA4BH3XA 2023-03-24
CA4BH48A 2023-03-24
CA4BH4UA 2023-03-24
CA4BH55A 2023-03-24
CA4BH5FA 2023-03-24
CA4BH5RA 2023-03-24
CA4BH62A 2023-03-24
CA373545 2023-02-27
CA573546 2023-02-27
CA573547 2023-02-27
CA473541 2023-02-10
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