A Circulation Model for
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Discovery Islands region
has some of the
strongest tidal currents

in the world

- M,, S,, N, elevation phases
in Johnstone & Georgia
Straits differ by = 8 hr




Estimated extractable power from
turbine farms in 3 regions

compared Garrett & Cummins (2005)
theoretical values vs estimates using

2D tidal model encircling Vancouver
Is/and

Vancouver
Island

Discovery
Passage

1. Seymour Narrows
2. Gillard Passage
3. Arran Rapids

4. Oksillo Channel
5. Haskyn Channel




At maximum power extraction, volume
transport drops to 58% of natural

In multi-channel system, p/aci?]q turbines in
only one channel will partially divert flow

Far-field effects of power extraction:

M, degenerate amphidrome off Victoria shifts
eastward

in Strait of Georgia, elevations decrease by
approx 5%, currents change by 1-2 cm/s



Objective: Develop coupled
biological-physical models to
help salmon farms address

> dispersion of sea lice to wild
salmon

> THN virus transport from
one farm to others

Physical model must be 3D
and include non-tidal
forcings

> Can also be used to study tidal
power issues



Strong tidal currents

Deep fiords with
seasonal river
discharges

Strong stratification

Strong mixing among the
island's



Horizontal:

. 37596 nodes, 68467
triangles

. Resolution from 1.7km
fo 90m

. 11 rivers

Vertical:

. 20 unequally-spaced
sigma coordinates




FVCOM (version 2.7.1)
3D baroclinic, hydrostatic

g-¢ turbulent mixing
M, S, N, K, O, tides
Atmospheric forcing from
weather stations

Initial 3D temperature &
salinity fields from CTD
surveys

Radiation/nudging bcs

April 1-28, 2010 hindcast
on 64 Intel processors took
approx 38hr



24 tide gauges with historical time series longer than 169 days



Average amp/phase errors vs 24
tide gauge locations

- distance in complex space
*M,: 4.0 cm

- K;: 3.0cm
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Mode/ Currents Evaluation vs
Tide Table Observations

\

Seymour Narrows



site

Arran
Rapids

Beazley
Passage

Gillard
Passage

Hole-in-
the-Wall

Seymour
Narrows

Ripple Rock

Mode/
speed

Mode/
phase

Observed
speed
456.4
3694
355.8
3733

466.1

222

Observed
phase

266.7
85.4
912

269.0

112.9

*Pretty good except
at Gillard (?)

-Observed currents
need to be re-
analysed

-Current locations
used in Tide Tables
need more accuracy
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Despite the challenging region, FVCOM is
reasonably accurate for tidal elevations

- But need to understand & fix current
inaccuracies vs depth

Feasibility needs to consider environmental

impacts (e.q., salmon migration), transportation =

(e.g., cruise ship & barge traffic in Discovery
Passage), access to power grid, efc
- Proto-type installation now being studied by ASL

Environmental Sciences in Canoe Pass off
Discovery Channel

ke i
Figure 6. Photo (left) showing existing rock dam and depicted graph (right) showing
replacement of the dam with two underwater turbines.

Jiang & Fissel (2010)



> Model simulations:

Incorporate winds & heat flux
Improve current accuracy

Evaluate model temperature & salinity time
series vs observations

Implement newer/faster version of FVCOM
Move to higher resolution grid

> Re-analyse near-surface
historical current measurements

> Repeat Sutherland et al. (2007)
furbine experiments




Thanks for your Interest
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