Environment

O SEAFORTH Atlantic Marine

<l GEOSURVEYS Geological Consulting Ltd

& FORCE




e -

g

Intro. I

Tidal power development at the FORCE site within the
Bay of Fundy began over six years ago.

Criteria for TISEC site selection:
» Water Depth/Flow,

e Seabed Characteristics (stability, material properties &
sediment transport potential),

e Cable Routes
* Environmental Concerns.

At deployment stage: Tidal In-Stream Devices (TISEC),

Seabed Cables, Environmental & Engineering Monitoring
Devices.
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Intro. Il

FORCE requested a Data Assessment as part of the
TISEC site selection.

Data Assessment: Involved reprocessing and
Interpretation of all geoscience data available.

Focus of Data Assessment:

» To understand and quantify observed changes to
seabed characteristics.

» |dentify potential hazards to deployment of turbine and
cable infrastructure.
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Bathymetry:
7 — 2012; four (4) surveys — 0.4m to 5m gri

beam Backscatter:

011 & 2012; two (2) surveys — 0.25m grid size.

sidescan Sonar:
e 2008 & 2011, three (3) surveys

subbottom Profiler:
2008; one (1) survey — IKB Seistec (boomer)




Profilers — ADCP:
& 2012; five (5) deployments. (Oceans Ltt

xabed Photos & Video:

» 2008 & 2009; 337 stations with at least one image.
(Envirosphere Consultants Ltd.)

rab Samples & Water Samples:
3 grab samples & 3 water samples
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)served Change:

el-wave Fields

EC Site D




Data Assessment Area Boundary

LEGEND
Cable Routes
Route ID

{3 Subareas
D Data Assessment Area

Turbine Generator Berths

4 Glosuavins




l\ LEGEND

| Calie Routes
| Route IO
o

| o8
—re
Lot

0

10

11,000

«©, SEAFORTH

R

St

LEGEND
PR ES o'
; Route 10 L Aoy

| — ON' "

MAAJOR

- CONTOUR . MINOR
- X

—

pa—




o 10 20 30 40
5 ™

Sidescan Sonar Mosaic
| "‘-.m
‘ —
J- High

1:1.000

o seAroRTH




{ LEGEND
Cable Routes Confouss
CONTOUR - MAJOR
CONTOUR - MINOR

+0 SEAFORTH & x> ¢ «0 SEAFORTH

MeCE0 o 2
T WIS




|

.m
:
£
E

Cable Routes Slope

2

<O SEAFORTM

o

“




[ LEGEND

| Catda Routes 0 10 20 20 40

IM-ID
| —

| —
— C
——

L

L see— sss—

1750

<0 SEAFORTH

* hisen.

LEGEND

Cable Routes Comtouts

Route 1D
}—-A
—_—
—

— O

I — )
~ CONTOUR - MAJOR -

CONTOUR - MINOR

0 10 20 30 40

1750

0, SEAFORTH




LEGEND
Cabio Rowtes Slope 0!0 = d >
RowsiD [ Hioh-70.83° i
A 1750
p—— -
—C “ o: SEAFORTH

—

O, SEAFORTH







Data Assessment Area Boundary

f\f"lv ‘\_»»_4
¢ Black Rock--

7%, Island

LEGEND
Cable Routes
Route 1D
—
—
w—
— )
L3 Subareas
[ Data Assessment Area

Turbine Generator Berths

¥ GIDSUAVEYS 673_FERN_02_A




LEGEND

Cable Routes ©0 20 40 60 80

Route ID - m
1:2,500

<O SEAFORTH

* GROSURVEYS










1:1,250

<O SEAFOR

% GCOMRVLYS




Data Assessment Area Boundary

LEGEND
Cable Routes
Route 1D

i:_..' Subareas
] Data Assessment Area
Turbine Generator Berths

D

<O SEAFORTH

w GLosusyeYs




LEGEND
Cable Routes
Route 1D

20 40

1:2,000

<O SEAFORTH

+ acossmvevs




LEGEND
Cable Routes
Route 1D

0 20 40 60 80
[ S— S—
1:2,000

<O SEAFORTH

< Growevin




Data Assessment Area Boundary

v
Black Roc
Island

LEGEND
Cable Routes

D Data Assessment Area
Turbine Generator Berths

1:7.500
«O SEAFORTH

* GLOSURVEYS




LEGEND
DD-!: Assessment Ares
e Barth D Cable Route
Turbine Generator Berths

C
D
Bathymetry Contours

~——MAJOR - Bm
MINOR - Im

1:1,500

LEGEND
DD:: Assessment Area
w—ferth O Cable Route
Turbine Generator Berths

C
&

Slope (degrees)
e High - 90

B Low 0

: ] ‘ 111,500
«O SEAFORTH R v «Q SEAFORTH

-




28800

LEGEND
ijata Assessment Area
e Eerth D Cable
Turby enerator Berths

o5
Sidescan
Low Reflectivity

- High Refectivay

40 60

@
i<
I
-
s
<
o

11,500
«O SEAFORTH




AG23-3 34
a [ ]

I[Iala Assessment Aroa Boundary

ACZ

LEGEND

B Bottom Photo Locations
Dt‘ala Assessment Area
e Borth D Cable Route

Turbine Generator Berths

1:1,500

O SEAFORTH




g

o

Summary:

Majority of seabed is a stable relict surface. More
boulders that previously known.
Areas of change confined to:

» Two areas of scour areas

* One area of accumulation

» Gravel-wave crests move 10-30m on a tidal cycle.

e Two time cycles of change

No change on scarp and slump areas. Slumps are
composite.
Very high resolution of understanding of seabed stability
and characterisation.

Any Infrastructure needs to be designed to be flexible to
cope with a variety of seabed conditions.



