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Acknowledgement
The land proposed by SRM Projects to be investigated 
for tidal energy is within the Strathcona Regional 
District and in the traditional territory of the 
Kwakwaka'wakw and Coast Salish people, including the 
We Wai Kai, Wei Wai Kum and other First Nations



Presentation Outline

• SRM Projects background
• Marine Renewable Energy Available
• Why Marine Renewable Energy in BC?
• Tidal Energy Overview
• Vision for Campbell River Area Tidal 

Energy Projects



SRM Projects Background



• A bit about Scot Merriam:   Professional mechanical 
engineer and project manager, with a first career 
leading projects in the BC forest industry

• Became Marine Renewables Canada member 
(previously OREG) in 2005 and developed a passion 
for marine renewable energy (tidal and wave)

• Founded SRM Projects in 2007 to devote my career 
to helping engineer and develop clean power 
projects; in particular, bringing marine renewable 
energy to fruition in British Columbia

• Co-founded the Pacific Tidal Energy Development 
Committee in Feb 2012 (industry, academic, Nanwakolas reps) 



• Initiated investigative license applications for tidal energy 
at south Discovery Passage and Seymour Narrows 
(Campbell River) in 2012 on behalf of SRM Projects

• Became a board member of Marine Renewables Canada in 
Nov 2012

• SRM Projects tidal investigative applications approved in 
February 2014 – now planning field activities and holding 
further First Nations/community discussions

• Provided consulting services for 13 proposed BC tidal 
energy projects between 2011 and 2014



Marine Renewable Energy 
Available



• World Tidal Energy – 1,200 TWh/year*
– World Electrical Use 17,000 TWh/year (2008)

• Canada Tidal Energy – 368 TWh/year*

• BC Tidal Energy – 35 TWh/year*

• Also Wave, River In-Stream Hydrokinetic, 
Ocean Thermal Energy (OTEC) and 
Salinity Gradient (salt/fresh water) energy
* Theoretical (actual harvestable ~ 5% to 15%); 1 TWh/year = 90,000 households



BC Tidal & Wave Energy Resources

Source: Ocean Energy Sector in BC – Ministry of Energy, Mines & Petroleum Resources – May 2010

Campbell River



Why Marine Renewable Energy 
in BC?



• Displace diesel generation in remote off-grid applications

• Advantage of distributed generation (leading to more 
energy independence for Vancouver Island)

• Existing hydropower capacity will likely be reduced 
through climate change (vs. tidal energy, which is virtually 
unaffected by climate change, and wave energy, which may 
increase with the more stormy weather caused by climate change)

• We are going to need the power eventually, even if Site 
C is built

• We can build a new world industry, provide jobs and 
export clean energy product and service technology



Diesel Generation Displacement

• Many small remote communities, resorts and 
aquaculture operations rely on diesel generators

• Diesel is costly and is a source of emissions

• Environmental spill risk during transport of 
diesel over water 

• Integrated with power storage (batteries, 
compressed air etc) marine renewable energy 
can significantly reduce diesel generator use



Distributed Generation
• Currently power in BC is primarily generated at 

several very large hydro facilities – this is called 
centralized generation

• Power is delivered long distances by transmission 
lines (resulting in losses)

• If any significant incident (major storm, slide, cable 
failure etc) and lose a transmission line, can lose 
power to a large area

• Installing generation facilities in more places – 
distributed generation - reduces the risk of this 



Source: BC Hydro 2007



Climate Change and BC Hydropower
• Reference:  From Impacts to Adaptation – Canada 

in a Changing Climate (NRCan 2007):
– Page 337 “Hydroelectric power generation, especially during 

(increasing) peak energy demands in summer, is particularly 
vulnerable to climate change.”

– Page 352 “Water shortages are already a risk for BC’s 
hydroelectric resources.  Storage reservoirs face reduced snow 
packs, declining glacier contributions and frequent drought, all of 
which tax the system’s capacity to meet demands (BC Hydro, 
2004).”

• About 90% (!) of BC’s power was hydroelectric at time 
of NRCan report (BC Hydro 2006)



BC Hydro Forecast – 2013 IRP

All of BC

Site C would add 5,000 GWh/yr

800 – 6,600 GWh/yr
Mostly Misc. Services
3,000 GWh/yr avg

How much will heritage hydro 
be reduced by climate change?



Implications for BC
• We will need more power generation facilities eventually 

to meet needs

• Choice of Site C or ?
– 1,100 MW Site C could provide the power but remains controversial

– BC wind integration limit is about 3,000 MW (500 MW installed to date)

• BC Hydro assumes only limited power provided to 
proposed LNG facilities (gas compression power mostly 
from onsite natural gas fired turbine power plants)

• High margin BC Hydro revenue from seasonal power 
export – which subsidizes domestic rates - will disappear 
or be reduced with no surplus



Van Island Power - BC Hydro 2013 IRP

Vancouver Island

Island Gas Generation EPA Ends

Power imported from mainland BC



Vancouver Island Implications

• We currently use 2,300 MW+ of peak power on 
Vancouver Island

• We can generate 440 MW firm hydropower on the Island 
plus another 200 MW at the Island Cogen Plant (gas)

• Despite additional Vancouver Island wind and run-of- 
river hydropower facilities we are a major importer of 
power from mainland BC! (70% +/-)

• North Island wind capacity is currently limited to 140 – 
180 MW due to transmission and grid stability issues so 
need to explore other options



Major VI Power Generation
• Strathcona Hydro – 65 MW

• Ladore Hydro – 47 MW

• John Hart Hydro – 126 MW

• Puntledge Hydro – 27 MW

• Ash River Hydro – 25 MW

• Jordan River Hydro – 150 MW

• VI Cogen Plant (gas) – 200 MW

• Cape Scott Wind (Phase I) 99 MW*

• Proposed Cape Scott Wind (Phase II) 88 MW?*

• Proposed Sooke Wind 300 MW*

* All wind projects @ 30% +/- Capacity Factor (% of the time rated power is produced)



Building a New World Industry

• BC already has an existing marine servicing industry 
to provide a foundation for marine renewable energy:

– Oceanographic studies (field instrument deployment etc)

– Environmental studies (pre/post field assessments etc)

– Marine engineering and design

– Construction (anchoring, piling, cable laying, equipment 
installation, environmental monitoring etc)

– Operation (facilities supervision and ongoing monitoring for 
regulatory requirements etc)

– Maintenance (routine 3 yr equipment change-out etc)



• There are a dozen marine renewable energy device 
technology companies in Canada

• BC universities produce quality engineering grads with 
excellent tidal/wave modeling skills

• Estimate of local mfg/install jobs 10/MW initially, 
5/MW future; 0.1 jobs/MW operating/maint.

• Opportunity to export product/service to the world for 
this new industry



Tidal Energy Overview



Tides 101
• Tides are caused by gravitational forces of the 

sun and moon on the earth

• Tides can be once per day or twice per day 
depending on the location on earth

• Spring/Neap Tides repeat every 15 days and 
Declinational Tides from earth’s tilted axis repeat 
every 14 days – resulting in monthly pattern

• Overall tidal cycle repeats itself every 18.6 years

• Cyclical but repeatable and regular (unlike wind)



Example Transect Map from 3D Model

Source: Puget Sound Tidal Power LLC - 2007

Power varies as cube of water speed!



Tidal Energy Converter Technology

• Rotating or oscillating
• Horizontal or vertical axis
• Shrouded or unshrouded
• Fixed, floating or tethered
• Gearbox or direct drive
• AC induction or permanent magnet DC 

generators
• Turn slowly 5 – 40 rpm typical, 80 rpm max



Clean Current (deployed off Race Rocks)



New Energy Corporation



Verdant Power



Ocean Renewable Power Co.



Atlantis Resources Corp.



Pulse Tidal



Open Hydro



Tocardo



Nautricity (tethered)



Marine Current Turbines “Seagen”



Environmental Effects Pathways
No significant effects reported to date



Grid Connected Tidal Power Project Examples
• Marine Current Turbines “Seagen”, Strangford Lough, Northern Ireland 

(since 2008)  http://www.marineturbines.com/
• Tocardo “T100”, Den Oever, Netherlands (since 2008) 

http://www.tocardo.com/
• Ocean Renewable Power Company “TidGen”, Cobscook, Maine (since 

2012)  http://www.orpc.co/default.aspx
• Alstom/TGL, EMEC, Orkney Islands Scotland (2013 test) 

http://www.alstom.com/power/renewables/ocean-energy/tidal-energy/
• Andritz Hydro Hammerfest “HS1000”, EMEC, Orkney Islands Scotland 

(2012 test) http://www.hammerfeststrom.com/
• Atlantis Resources “AK1000” & “AR1000”, EMEC, Orkney Islands 

Scotland (2010 – 2012 test)  http://atlantisresourcesltd.com/
• Verdant Power “KHPS”, RITE Project, East River New York (2006 – 

2009 test)  http://verdantpower.com/
• Openhydro, EMEC, Orkney Islands Scotland (2008) 

http://www.openhydro.com/home.html Plus others

http://www.marineturbines.com/
http://www.tocardo.com/
http://www.orpc.co/default.aspx
http://www.alstom.com/power/renewables/ocean-energy/tidal-energy/
http://www.hammerfeststrom.com/
http://atlantisresourcesltd.com/
http://verdantpower.com/
http://www.openhydro.com/home.html


Vision for Campbell River Area 
Tidal Energy Projects



SRM Tidal Energy Investigative Areas

• South Discovery Passage – 496 Ha (total 2 
polygons)

– Area suitable for future power production 
facility could be as little as 20 Ha +/-

• Seymour Narrows – 160 Ha
– Area suitable for future power production 

facility could be as little as 25 Ha +/-



Investigative Areas

Seymour Narrows

South Discovery Passage



Proposed Investigative Activities
• Surface current measurement and computer 

modeling – phase 1 energy assessment

• Preliminary environmental, commercial, cultural, 
geological and recreational studies

• Subsurface current measurement (ADCP) and 
bathymetry survey

• More computer modeling – phase 2 energy 
assessment

• Detailed environmental and geological surveys

• Ongoing FN/community updates and consultation



Subsurface Current Measurement – ADCP 
(Acoustic Doppler Current Profiler)

4 or 5 narrow beams 

200 – 1200 kHz Frequency
(above hearing threshold of 

marine animals)

Placed on bottom, towed 
on float or mounted 
directly to boat



Optional Investigative Activities

Test Barge

If approved by regulatory 
agencies and community 
stakeholders, could consider 
tidal energy converter 
testing from an anchored 
barge or pontoon to assist in 
tidal current assessment.  
Anchors would be concrete 
gravity type. Testing would 
likely be done in moderate 
current area only and away 
from high traffic areas.

Turbine

Photo: New Energy Corporation



Proposed Long Term Development Path

• Start investigative activities (5 years required to 
complete)

• Develop local founding investment partnerships with 
interested parties; use Community Investment Funds 
if possible (such as CEDIF in Nova Scotia)

• Assuming projects are feasible, apply for permanent 
land tenure

• Acquire balance of capital through combination of 
angel equity investment and debt financing



• Design initial projects within ~15 MW envelope to 
ensure compatibility with BC Hydro Standing Offer 
Program and minimize environmental footprint

• Install projects connected to BC Hydro grid (3 to 4 
years from end of investigative activities)

• Long term planning horizon ensures thorough 
assessment work and allows time for technology to 
mature and be further proven before deployment

• Goal is to provide both short and long-term 
income for local people while providing 
sustainable, clean power for Vancouver Island



Thank you for listening – let us discuss how 
we can address any concerns you have and 

create local community benefits through 
these clean tidal energy initiatives!

Contact:

Scot Merriam, P.Eng., President
1+250-616-3422

smerriam@srmprojects.ca
www.srmprojects.ca
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