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Overview

® Introductions — GSC and the CHS

® Our understanding of the problem

® Our desktop studies and databases

® The Offshore Wind Predevelopment Program
® Preview of March workshops and data release
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Seigneurie de Beaupré — Canada’s largest windfarm
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Geological Survey of Canada- b~ e R ;i1
_—es, “ 2 Institute of
o 5 \:‘5 Oceanography

e {} (Dartmouth)

Marine Geoscience

Co-located at Bedford Institute of Oceanography
(BIO) Dartmouth, NS and Institute of Ocean Science
(10S), Sidney, BC

Active research in Arctic, Pacific and Atlantic oceans

Close collaborations with other government
departments/agencies, universities and stakeholders

Institute of F

Ocean Science
(Sidney)

Marine geoscience disseminated across multiple
national programs focused on:

e Sustainable development and public safety
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Multibeam Bathymetry -bottom Profiles - Seabed Sampling

Alexandre Normandeau - Geological Survey of Canada

Alexandre Normandeau - Geological Survey of Canada

tonomous Underwater

Alexandre Normandeau - Geological Survey of Canada

logical Survey of Canada
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Science Infrastructure

Modern marine geoscience
laboratories and collections
facilities.

Seabed sedimentology,
geotechnical properties,
geochemistry, other physical
properties.

Programs benefit from 65
years of marine geoscience
data acquisition and
knowledge products by GSC.
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Science Infrastructure

Modern marine geoscience
laboratories and collections
facilities.

Seabed sedimentology,
geotechnical properties,

geochemistry, other physical
properties.

Programs benefit from 65
years of marine geoscience
data acquisition and
knowledge products by GSC.
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The Canadian Hydrographic Service (CHS), part of Fisheries and Oceans Canada,

is Canada's official body for nautical charts and marine data, providing essential tools
(like charts, tides, currents) for safe navigation, using advanced tech for surveying
underwater landscapes, and offering data for ocean science, resource management,
and the blue economy through portals like the CHS NONNA Data Portal.
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https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcharts.gc.ca%2Fdata-gestion%2Fnonna%2Findex-eng.html&data=05%7C02%7Cjordan.eamer%40NRCan-RNCan.gc.ca%7Cc1e0b9632e454cd886bd08de4fb05d4e%7C05c95b3390ca49d5b644288b930b912b%7C0%7C0%7C639035816093063185%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=H1VSQQ1NWEeSHdxZiHPOsKyS94CeXpCcEbwXCegBarE%3D&reserved=0

Basic numbers (2025) ﬂ

Nova Scotia total generating capacity (~3200 -
MW) = - 4

NS offshore wind capacity goal, first round
(5000 MW)

3
3

Seigneurie de
Largest wind farm in Canada (170 km?) Beaupré (CAN)

comparable in area to largest offshore wind (364 MW)

SeaStaf(252 MW)
farm in Europe (202 km?), but with %4 the |

Middle Bank WEA

capacity Halifax / e e
: _ : : , Dartmouth r Y i
Likely minimum size commercial project to be WO, = S =
economical in Canada (~500 MW) comparable \ ! LS }
in size to Dartmouth urban area ®vg, gl . |
Can fit 11 Hornsea 2’s into the Middle Bank § Feowr e W
WEA \ "J ‘:.J ) /.
Hornsea 2 v } S
(1386 Mwl}r' o
r b
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Hornsea 2 (foreground) evwind.es
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Examples of wind turbine foundations
ZF .

Monopiles in Halifax Harbour — photo Ean__
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Foundations are just one part of what goes in or on the seabed

......
///////

Modified from Rodrigues et al. 2016
https://www.mdpi.com/1996-1073/9/3/216#
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Important geoscience
for offshore wind

® Water depths

A

Data sources — Nonnal0 (bathymetry), Expedition database (shallow seismic navigation)

vl
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Important geoscience
for offshore wind

® Water depths

® Seabed sediments

Philibert et al. 2022
[ Bedrock

[ Glacial Diamict
" Glacial Marine Mud

|| Post-Glacial Marine Mud
[ Post-Glacial Sand and Gravel
! 1

Data sources — Nonna10 (bathymetry), Expedltlon database (shaIIow seismic naV|gat|on)
atal. 2022 - https://doi.org/10.4095/330474
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Important geoscience
for offshore wind

® Water depths
® Seabed sediments

® Sed Ime nts be l oW the Su rface Eastern Shore interpreted geological profile modified from King (2018) - https://doi.org/10.4095/308454
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Important geoscience
for offshore wind

® Water depths
® Seabed sediments
e Sediments below the surface

® Engineering characteristics

From Eamer et al., 2021 -
https://doi.org/10.1016/j.csr.2020.104297,
Original interpretation E. King
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1
water depth metres @ 1500 m/s

— ~300 - 400

— ~150 - 300

compact/dense i LM-2 /

Shear strength (kPa)
——~125 - 200

— 157

fine/medium sand
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G-08

D-14
M-32, B1
A52_—

F99 P1__— c2

dense very fine sand
locally medium sand
occasional silt/clay/gravel

kilometres
V.E. x135



https://doi.org/10.1016/j.csr.2020.104297

Sources — Eamer et al. 2021
(top), NonnalO (bottom) 0 100 200m

Important geoscience for -
offshore wind |

. . Shipwrecks
o MObIIe SEdImentS Coastal Virginia OWF

® Hazards (e.g.
underwater
landslides, gas, salt) |

® Anthropogenic
features
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Desktop studies

® To investigate seabed conditions in
2020, use existing databases:

e Bathymetry — Nonnal0, CHS, GSCA

https://data.chs-shc.ca/dashboard/map

e b Canadian Hydrographic Service - NONNA - Service Hydrographique du Canada
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Gt Deections Hastory

Google Earth
M eps ot 2RGLbT

https://ftp.maps.canada.ca/pub/nrcan rncan/raster/marine

geoscience/NRCAN%20Windows%2010%20Software/
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Desktop studies

® To investigation seabed conditions

in 2020, turn to existing databases:

e Bathymetry — Nonnal0, CHS, GSCA

® Seismics — GSCA seismic data archive
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https://ftp.maps.canada.ca/pub/nrcan_rncan/raster/marine_geoscience/NRCAN%20Windows%2010%20Software/
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Name Last modified Size Description

https://ftp.maps.canada.ca

) a Parent Directory -
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. ) ] o (£ GSC Open File 8428 3.> 1970-01-01 00:00 - o : o o
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in 2020, turn to existing databases: |CXuesomsusrey 197001010000 -
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@ Seismics — GSCA seismic data archive (5 tools Windows 7
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Desktop studies

® To investigation seabed conditions
in 2020, turn to existing databases:

e Bathymetry — Nonnal0, CHS, GSCA
® Seismics — GSCA seismic data archive

@ Ground truth — GSCA Expedition Database

UNCLASSIFIED - NON CLASSEE{E

69016_4880 79011_4002

Download table data (XLS) (CSV) 79011_4002 (XLS) (CSV)

69016 : 4880_924
Grab Van Veen :0to0cm
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Desktop studies

Expedition Database (ED)

® To investigation seabed conditions
in 2020, turn to existing databases: Introduction

e Bathymetry — Nonnal0, CHS, GSCA

® Seismics — GSCA seismic data archive

@ Ground truth — GSCA Expedition Database

The Expedition Database (ED) contains information (metadata) and data related to marine
and coastal field surveys conducted by or on behalf of the Geological Survey of Canada
(Atlantic and Pacific). ED is a source of information on "Stations" where geological
samples such as piston cores, grab samples, bottom photography were collected.
Resulting data such as grainsize, radiocarbon dates, and bottom photography can also be
accessed through ED. In addition, ED is a source of trackline navigation for marine

geophysical (seismic, sidescan, multibeam) profiles collected by the GSC.

https://ed.marine-geo.canada.ca/

Canad

dI1dad
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Desktop studies

® To investigation seabed conditions

in 2020, turn to existing databases:

0 0 0ot 0

U& -
°
L]
&

e Bathymetry — Nonnal0, CHS, GSCA

® Seismics — GSCA seismic data archive

e Ground truth — GSCA Expedition Database

https://ed.marine-geo.canada.ca/
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Desktop studies

SHALLOW GEOHAZARDS ON SABLE ISLAND BANE, SCOTIAN SHELF

Technical Report submitted to

® To investigation seabed conditions

Sablz Offshors Energy Incorporatad
Halifax, Nova Scotia

in 2020, turn to existing databases:

By: Edward L_ King H1
Matural Resources Canada
Geological Survey of Canada — Atlantic
Dartmoenth. Wova Scotia
December, 2002

e Bathymetry — Nonnal0, CHS, GSCA

to provide a compilation of (onshore and
inated at several stratigraphic levels)
ures from onshore and offshore eastern Canada.
. . . . . es were presented in separate publications
e Seismics — GSCA seismic data archive s eue e Sy
it does indicate where there has been

1t of (allochthonous salt features)

e Ground truth — GSCA Expedition Database e m—

plexity of occurrence.
a quality for most of the region combined

tyles of salt deformation has played a
ructures have been previously mapped and

e Ancillary sources: e.g., unpublished
reports (e.g., King; Shimeld), CNSOER
DMC, others

piled maps of structures based on age and
rst time they exist on one map sheet.

Island and New Brunswick, late Tournaisian/early
contain continental playa-type salt deposits.??

Occur discontinuously from Nova Scotia and New Brunswick to the Grand Banks and
North East Newfoundland shelf.

‘ https://cnsopbdigitaldata.ca/geoviewer/dmc R

of late Paleozoic salt deposition. The first stage of deposition is recorded

cadimantatinn) Hartan Grain racke af

- i+l
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DESktOp Stu d ies https://ostrnrcan-dostrncan.canada.ca/home

® Products:

e Geological model of parameters relevant for offshore wind-energy infrastructure in Atlantic Canada — Philibert et al. 2025 -
https://doi.org/10.4095/pv67256149

e Characterization of near-surface bedrock occurrences along the Scotian Shelf: a framework for offshore wind development — Dafoe et al. 2025 -
https://ostrnrcan-dostrncan.canada.ca/handle/1845/347128

e Geomorphology and sediment mobility on sand banks: a study of Dogfish Bank, Hecate Strait, Northeast Pacific Ocean — Boggild et al. 2024 -
https://doi.org/10.1002/esp.5925

e The science questions underpinning the potential for offshore wind turbines on Atlantic Canada's continental shelves — Eamer et al. 2023 -
https://doi.org/10.4095/331697

e Geotechnical engineering properties spatial database — Ingham et al. 2023 — available on request

e Geotechnical parameters important for offshore wind energy in Atlantic Canada — Eamer et al. 2022 - https://doi.org/10.4095/329688

e The inner shelf geology of Atlantic Canada compared with the North Sea and Atlantic United States: insights for Atlantic Canadian offshore wind energy —
Eamer et al. 2020 - https://doi.org/10.1016/j.csr.2020.104297

e Seabed conditions on the inner shelves of Atlantic Canada — Eamer et al. 2020 - https://doi.org/10.4095/326514

Canad
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DESktOp StUdies https://ostrnrcan-dostrncan.canada.ca/home
® Products (MGMSP):

e Bathymetric compilation for Scotian Shelf and Newfoundland-Labrador Shelves bioregions, offshore Atlantic
Canada - Patton and Kostylev 2023 - https://doi.org/10.4095/332197

e Intensity and frequency of seabed shear stress and sediment mobilization on the Canadian Atlantic Shelf — A
modelling study — Li et al. 2024 - https://doi.org/10.1016/j.csr.2024.105181

e Modelling seabed disturbance and sediment mobility for the Scotian Shelf bioregion, offshore Nova Scotia — Li et
al. 2023 - https://doi.org/10.4095/331499

e Seabed disturbance and sediment mobility due to tidal current and waves on the continental shelves of Canada
— Li et al. 2021 - https://doi.org/10.1139/cjes-2020-0139

e Updated surficial geology compilation of the Scotian Shelf bioregion, offshore Nova Scotia and New Brunswick,

Canada — Philibert et al. 2024 - https://doi.org/10.4095/332375
I
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https://doi.org/10.4095/331499
https://doi.org/10.1139/cjes-2020-0139
https://doi.org/10.1139/cjes-2020-0139
https://doi.org/10.1139/cjes-2020-0139
https://doi.org/10.1139/cjes-2020-0139
https://doi.org/10.1139/cjes-2020-0139
https://doi.org/10.4095/332375
https://ostrnrcan-dostrncan.canada.ca/home
https://ostrnrcan-dostrncan.canada.ca/home
https://ostrnrcan-dostrncan.canada.ca/home
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And contributions to:

® CanmetENERGY Ottawa

e Preliminary considerations analysis of offshore wind energy in Atlantic Canada — Kilpatrick et al. 2023 -
https://doi.org/10.4095/331855

e Offshore wind technology scan, a review of offshore wind technologies and considerations in the context of Atlantic Canada — Tang
and Kilpatrick 2021 - https://doi.org/10.4095/329349

e Jurisdictional Scan of Suitable Area Definition for Offshore Wind Development — 2020 -
https://publications.gc.ca/collections/collection 2022/rncan-nrcan/M154-136-2020-eng.pdf

® DFO - Application of Marxan with Zones as a marine spatial planning decision-support tool: a case study for
offshore wind planning in Nova Scotia - Nagel et al. 2024 -

https://publications.gc.ca/collections/collection 2024/mpo-dfo/Fs97-6-3601-eng.pdf

® RA committee — 2025 - https://iaac-aeic.gc.ca/050/evaluations/document/160802?culture=en-CA

® WEA working group — 2025 - https://cnsoer.ca/renewable-energy/lands-management/governments-designated-

offshore-wind-energy-areas

anada
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Geological model - Philibert et al. 2025

Parameters included:

- Water depth (GBF, piles, caissons), filtered to
minimum OWF size

- Surficial geology (ranked 1-3)

- Sediment thickness (from 2d seismic)

- Slopes (<5°)

- Sediment mobility index

- Salt diapir distribution

- Paleo-lowstand

- Gas charged sediments

- Paleochannels

Parameters not included:

- Any classifications deeper than 70 m

- Geomorphology

- Engineering properties

- Extensive seismic coverage

Many geohazards (e.g., liguefaction, land

| B4 |
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Areas exposed by
post-glacial sea
level lowstand
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3. Sable Island Bank

Area within suitable depth range (0 - 30 m) : 1700 km?
Surface Geology : Post-glacial sand and gravel

Surface Geology Rank : 3 (100%)

Sediment thickness: Does not impact gravity base foundation
SMI : Moderate to very high

Slopes : Suitable

Areas exposed by post-glacial sea level : 100 %

Salt: 20 %




Geology rank

.0-0.1
01-05
05-10
1.0-20
20-25
Sediment thickness
e < 25m (unsuitable)
. 225 m (suitable)

-

Areas exposed by

post-glacial sea
level lowstand
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1. Eastern Shore of Nova Scotia

Area within suitable depth range (0 - 70 m) : 3000 km?
Surface Geology : Bedrock, post-glacial sand and gravel and
post-glacial marine mud

Surface Geology Rank : 1 (70%), 2 (15%), 3 (15%).
Sediment thickness data range : 0 to 85 m

Sediment thickness data coverage : Insufficient

SMI : Low to high

Slopes : Suitable

Areas exposed by post-glacial sea level lowstand : 95%
Salt : NA

2. Cape Breton Island

| Area within suitable depth range (0 - 70 m) : 5000 km?

Surface Geology : Bedrock and post-glacial sand and gravel
Surface Geology Rank : 1 (38%), 2 (2%), 3 (60%).
Sediment thickness data range : 0 to 50 m

Sediment thickness data coverage : Insufficient

SMI : Low to high

Slopes : Suitable

Areas exposed by post-glacial sea level lowstand : 90%
Salt : NA
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1. Eastern Shore of Nova Scotia

Area within suitable depth range (20 - 70 m) : 3000 km?
Surface Geology : Bedrock, post-glacial sand and gravel and
post-glacial marine mud
Surface Geology Rank : 1 (70%), 2 (15%), 3 (15%).
: ) Sediment thickness datarange : 0to 85 m

01-05 ) - I ; Sediment thickness data coverage : Insufficient

05-10 g it - , iy RS SMI : Low to high

10-20 . ¢ ' : Slopes : Suitable

20-25 : (% M c Areas exposed by post-glacial sea level lowstand : 95 %

Sediment thickness . d - 4 : % Salt : NA

. < 10 m (unsuitable)

. 2 10 m (suitable)

.-

— Areas exposed by | 2L Gl b g . 2. Cape Breton Island

| post-glacial sea
level lowstand

Area within suitable depth range (20 - 70 m) : 5000 km?
Surface Geology : Bedrock and post-glacial sand and gravel
Surface Geology Rank : 1 (38%), 2 (60%), 3 (2%).
Sediment thickness data range : 0 to 50 m

Sediment thickness data coverage : Insufficient

SMI : Low to high

Slopes : Suitable

Areas exposed by post-glacial sea level lowstand : 90 %
Salt : NA
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Q geotech scotianshelf august 8 2024 — QGIS
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Figurel7 Spatial distribution of Seabed Disturbance Index (SDI) on the Scotian Shelf. See text
for definition of SDI.
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Figure 18 Spatial distribution of Sediment Mobility Index (SMI) on the Scotian Shelf. See te:
for definition of SML
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Offshore wind science questions in Atlantic Canada

What is the surficial geology of the banks?

=

2. How thick are sediments under the banks?

3.  What are the engineering properties of our
offshore sediments (and bedrock)?

4.  What is the risk of mobile sediments in
shallow areas?

5.  What other geohazards can we expect?
Landslides? Glauconite?

6. What are we going to find when we map it?

Backscatter mapping data from Middle Bank, Scotian Shelf (202400

| Bd |
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Offshore Wind Predevelopment Program

o
Lo

e-6

Atlantic Canada Offshore Wind Atlantic Canada Offshore Wind Offshore Wind Indigenous and
Integration & Transmission Study Marine Data Collection Campaigns Coastal Communities Grant
Evaluate market pathways, investments and Collect and publish project agnostic geoscience, Assist Indigenous and coastal communities’ in
strategies to reliably and efficiently integrate metocean and marine wildlife & habitat data, to accessing technical support to carry out
Atlantic Canada offshore wind into the region, help de-risk offshore wind development off the engagement activities
including hydrogen and exports coasts of Nova Scotia and Newfoundland and

Labrador.
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Active data collection

e 12 expeditions since mid-2023

e Hundreds of stations (samples,
photos, moorings, etc)

e Tens of thousands of km of
subbottom data

e Hundreds of thousands of hectares
of new mapping

@ Also - Observations of bats, birds,
and marine mammals, including
mooring and lander deployments
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Middle Bank

* Mostly completed

e Large portion of Northern
section completed in 2024

* |IC contract in winter 2025

* 3 Coriolis missions summer
2025 on southern portions

* Dedicated Mapping mission
* NSDOE led mission
* Opportunistic mission

UNCLASSIFIED - NON CLASSIFIE
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Sydney Bight

*|n progress

e Southern portion surveyed
with NOVUS in Oct 2024

* Northern portion surveyed
with NOVUS in May 2025

* Opportunistic survey onboard
the Coriolis in summer 2025.

38
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French Bank

*|n progress

* Part of the S3M contract with NRCan
funding.

* Contract awarded to |IC/Leeway.

* Mandatory area completed as of
Sept 2025.
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Sable Bank

*|n progress

* Part of the S3M contract with
NRCan funding. ”

e Contract awarded to
IIC/Leeway

* Optional area E completed

* Working on optional area D,
but weather over the last
weeks/month has caused
delays in progress.
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https://leewaymarine.ca/vessels

https://reformar.ca/en/coriolis-2-2/

CORIOLIS 11


https://reformar.ca/en/coriolis-2-2/
https://reformar.ca/en/coriolis-2-2/
https://reformar.ca/en/coriolis-2-2/
https://reformar.ca/en/coriolis-2-2/
https://reformar.ca/en/coriolis-2-2/
https://leewaymarine.ca/vessels
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Eastern Shore - 2025303
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2025004 FFCPT Project 2025004FFCPT 47
Client
Report for Drop 00750000
Drop Time September 11, 2025 16:26:37
Plot Created on September 11, 2025 14:25:22
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Max Penetration 1.639 (m)
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Middle Bank - 2025004

Sydney Bight - 2025004
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Scientific Moorings in Proposed Wind Energy Areas |

Project Lead: Hilary Moors-Murphy, Research Scientist, Fisheries and Oceans Canada (DFO)

- These moorings have scientific

1 1 Fisheries and Oceans is placing scientific moorings to listen for whale sounds

In St rume nts t h at wi I I measure an d and measure things like water temperature, salinity and underwater noise

reco rd . from within and around proposed offshore wind energy areas. This will help
scientists understand the environment and how building wind farms in the

- Water tem pe rature ocean might affect sea life.

. Wate I Sa I | n Ity * Nine moorings to be placed in the ocean in September or October

. . ) 2025 using the research ship RRS James Cook
¢ Speed an d d ire Cth n Of Wate rcurre ntS Example mooring , Six moorings will be placed in French Bank, Middle Bank, Sable

N Island Bank, and Logan Canyon on the eastern Scotian Shelf

Underwater noise N

» Three moorings will be placed in Sydney Bight area near eastemn

Whale calls Middle Bank - 2025004 Mooringsat - C2pe Breton

These moorings will collect data for about two years, from Fall 2025
below surface  to Fall 2027

» The equipment will sit on the seafloor and reach up to no less than
¥ %‘ 20 meters below surface

H » There will be no markers on the surface to show where the
equipment is

+ Fishers and other mariners should avoid these locations to
protect their gear and the equipment

+ NAVWARNS will be shared when the equipment is placed, with the
latest location details

INGO2
®  °8%meo

FRB1 44°54'36" N 61°27°00" W

FRB2 44°43'18" N 61°13'02" W
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e SABL1 44°12'04" N 61°01'50" W i
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SABL1

3 LOC 43°27'42" N 59°57'16" W j
i INGO2 46°39'31" N 60°18'47"W |
) oG s SYDB 46°33'27" N 59°39'25" W }
Natural Resources Ressources naturelles *| svoBO  46'33'00"N__ 59°20'24" l
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Canada Canada

For more information contact: hilary.moors-murphy@dfo-mpo.gc.ca
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Next steps

e Workshop in March: three 1.5 hour sessions on:
e Sydney Bight,
e French Bank,
e Middle Bank,
e and a regional component (~10 min) in each

e Mid-program update report — March 2026 - https://ostrnrcan-
dostrncan.canada.ca/home

e In addition — many queued cruise reports, papers to come
e Data release — March 2026 — https://geo.ca/
e Continued data collection — program runs to March 2028

B—
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Workshops

e Following the structure of the program, for each wind energy area one speaker will cover the
following activities:

Geohazards / Quaternary sediments Surficial geology Geotechnical Sediment mobility Bedrock
constraints Calvin Campbell Genevieve properties Micheal Li Lynn Dafoe
Pierre-Arnaud Philibert Jordan Eamer
Desiage
\ 4 A \ 4 A A A
Glauconite Isopachs AOI — scale maps Building / Moorings/landers Quaternary
e.g., Sidney Bight, contributing to thickness / basal
Bank edge Geological x-sect Middle Bank database Bank-scale models unconformity
processes
Tunnel valleys Regional Organic lowstand Geomorphology . Be.dro.ck
Regional sedimentation sediments distribution /
sedimentation character
Geomorphology
Subcrop map

e Plus possible additional topics: multibeam echosounder data processing (CHS), nearshore geology (Edward King), habitat mapping (Vladimir
Kostylev), Sable Island Bank (Edward King and others)

Canad

dI1dad
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Thank you — jordan.eamer@nrcan-rncan.gc.ca
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