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PICSnews
The acid problem 

CONTINUES >

On January 14, a Google search for ‘global warming’ 
yielded 235,000,000 hits, but ‘ocean acidification’ 
attracted only one eightieth as many, a mere 
2.9 million. That near hundred-fold difference 
misrepresents a grave concern: roughly one-
third of the carbon dioxide (CO2) released to the 
atmosphere by human activities since the Industrial 
Revolution has dissolved into the sea and, as a 
result, the average acidity of the upper ocean has 
increased by about 30%.

The chemistry behind this increase is well 
understood. Each molecule of CO2 that dissolves 
into the sea reacts with a water molecule to form 
carbonic acid (H2CO3), an unstable molecule that 
quickly splits—or dissolves—into a hydrogen 
ion (H+) and a bicarbonate ion (HCO3

-). This 
reaction increases acidity, which is defined as the 
concentration of hydrogen ions in a liquid. But 
it’s what happens next that presents the concern: 
the newly generated hydrogen ions react with 
dissolved carbonate (CO32

-) in the ocean to produce 
more bicarbonate. That reaction reduces the 
concentration of carbonate ions in seawater. 

Why does this matter? Well, carbonate ions are 
like building blocks, and many organisms in the 
ocean, including corals, oysters, clams, and many 
species of plankton, secrete shells by biochemically 
combining calcium ions with carbonate. As the 
number of 
carbonate 
ions declines, 
it becomes 
harder and 
harder for 
organisms 
to find the 
building blocks 
they need to 
build their 
shells and, thus, 
to survive. A 
critical issue 
here is the rate 
of change. The speed at which carbonate ions are 
being lost from the upper sea is estimated to be 
many, many times faster than has happened at 
any time in the geological past. And in the face of 

such rapid change, evolution cannot work quickly 
enough to allow the shelled organisms to adapt to 
the new chemistry.   

The world’s leading authorities in this field are 
now sounding alarm bells. Ove Hoegh-Gulberg, 
Director of Australia’s Global Change Institute at 
the University of Queensland, has suggested, for 
example, that tropical coral reefs as we know them 
may vanish before the end of the century if CO2 
emissions do not decline dramatically. Closer to 
home, growers in Washington State’s $270-million 
shellfish industry have become increasingly 
concerned about progressive acidification of 
regional waters. In response, Governor Christine 
Gregoire announced on November 27, 2012 
that the state will fund priority actions on ocean 
acidification in its next budget. And in a further 
step, she directed state agencies to advocate for 
CO2 emissions reductions at global, national and 
regional levels. 

Shellfish farmers in British Columbia (BC) are also on 
the front lines. Rob Saunders, CEO of Island Scallops 
and a leading producer of shellfish seed stock, 
used to grow scallop larvae in ordinary seawater 
drawn from Baynes Sound north of Nanaimo. Now, 
in order to grow his larvae, he must process the 
water to remove CO2 before introducing it to his 
tanks. That adds to the cost of production, a point 

emphasizing that emissions 
of CO2 to the atmosphere 
have downstream economic 
impacts. Indeed, Roberta 
Stevenson, executive director 
of the BC Shellfish Growers 
Association, noted last fall 
that ocean acidification has 
made many producers think 
twice about expanding their 
operations. “It’s pretty scary 
to be investing in an ocean 
that will potentially no longer 

support shellfish farming,” she said in an 
interview with the Globe and Mail. And 

it’s pretty scary to think that coral reefs, the most 
biodiverse ecosystems in the sea and the source 
of half of the marine protein consumed by human 
beings, could be consigned to the
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history books within three or four generations if we don’t take 
immediate action to limit our insatiable thirst for fossil fuels. 

It’s big-picture issues like these that make the work of PICS so 
important. Emissions must be reduced and the institute continues 
to work vigorously on multiple fronts to promote ways of doing 
so. But if serious progress is to be made, we must have broader 
society firmly behind us. Toward that end, PICS will be hosting a 
series of climate action dialogues and town hall meetings across 
BC this winter and spring that will explore next steps the province 
can take. We must continue to build on the momentum that BC’s 
climate-action initiatives of 2008 have established. The health of 
the oceans—not to mention future human generations demands 
nothing less.

A version of this article appeared in the Vancouver Sun on Janurary 
18th, 2013

Next   steps for climate action  in BC
In coming months PICS will host a series of town hall meetings 
across the province to stimulate 
public discussion on next steps 
the province can or should take 
in meeting the climate change 
challenge. Each town hall will 
offer presentations on latest 
developments in the climate 
science world, on the economics 
and impacts of carbon pricing, 
and on business opportunities 
associated with clean technology 
and renewable energy markets. The 
discussion will be informed by a 
‘roadmap’ document to be released 
in March that will describe initiatives the province 
might take to accelerate mitigation of—and adaptation to—climate 
change.

PICS-UNBC program  coordinator earns 
GHG inventory certification
Following a three-day workshop offered by the University of 
Toronto’s Centre for Environment, PICS-UNBC program coordinator, 
Kyle Aben, obtained certification as a Greenhouse Gas Inventory 
Quantifier (GHG-IQ) through the Canadian Standards Association 
(CSA). The certification, earned in December 2012, ensures 
proficiency in developing, quantifying, assessing and reporting 
GHG inventories. Kyle has also completed training through the 
CSA in GHG inventories, projects, validations and verifications. 
As a certified GHG professional, Kyle will be able to support 

organizations and local governments seeking to manage their 
emissions or strive towards carbon neutrality. “This certification,” he 
says, “adds a level of credibility to individuals working in a complex 
field that has financial, social and environmental implications for an 
organization”

Historic Barkerville measures 
carbon for the first time in 
150 years of operation
Also in December 2012, PICS-UNBC program coordinator, Kyle 
Aben, completed the very first carbon footprint assessment for the 
nationally treasured heritage site of Barkerville, BC. The historic 
town is operated by a non-profit organization and registered as 
a charity called Barkerville Heritage Trust. The Trust’s Board Chair, 
Sue Morhun, and the CEO of Barkerville, Judy Campbell, were both 
excited to start this project and invited Kyle for a tour of Barkerville 
few get to see. Following a year of data collection and employee 

commuting surveys, the GHG 
inventory was completed in 
December 2012 to ISO 14064 
standards. Barkerville should 
be applauded for including 
many Scope 3 emissions 
in their inventory, such as 
business travel, employee 
commuting and paper use. 
Barkerville’s measured carbon 
impact from site operations 
is approximately 205 
tonnes of CO2e annually. By  
carpooling, employees saved 

over seven tonnes of CO2e compared 
to single vehicle occupancy. The outcome of the GHG inventory is 
a desire to reduce propane and diesel use where possible and to 
find other ways of reducing the amount of carbon emitted each 
year. Barkerville CEO Judy Campbell says that the GHG inventory “is 
fabulously exciting” and looks forward to sharing it with her entire 
team as well as the Heritage Trust. PICS will continue to work with 
Barkerville to develop GHG emission reduction plans and a GHG 
management handbook that includes quality assurance and quality 
control procedures for data collection related to GHG emissions.   

Bioenergy at UNBC – value beyond heat
In 2007 the University of Northern British Columbia took a unique 

step, trademarking itself as “Canada’s Green University”. Its intent 

was to set the institution on a firm course toward environmental 

responsibility. But trademarking is easy. The hard part is taking 

responsible action that makes a difference. UNBC is now doing 

Barkerville circa 1860  BC Archives
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it, and a key arrow in its quiver is investment in bioenergy.  

Wood is a renewable and abundant resource in the central 

interior of British Columbia, and UNBC has seized on that to 

power its campus. It has made two key investments. The first, 

completed in 2009, was construction of a $500,000 wood 

pellet system that is being used to heat the Enhanced Forestry 

Lab. The 400 kW pellet system can produce 2,640 gigajoules 

(GJ) per year of energy through burning 150 tonnes of pellets. 

The fuel conversion efficiency is 90% and emissions from this 

renewable-energy source have been very low, equalling those 

of nonrenewable natural gas. The system was seamlessly 

integrated into the existing natural gas heating system in the 

building and serves as a platform for applied research. Airborne 

emissions and the use of ash as a soil additive and carbon-

sequestering agent are key research foci. 

The second component is the biomass gasification plant 

developed by Vancouver-based Nexterra Energy. This large $15 

million facility provides about 85% of the heating demands of 

the central campus in Prince George. The fuel for the system is 

provided by Lakeland Mills, a family-owned sawmill in Prince 

George. The gasification system is the first university-owned, 

biomass-based district heating system in Canada. The system 

became operational early in 2011 and produces up to 61,000 

GJ/year of heat for the university. The building that houses the 

gasification system is built to LEED Gold standards and includes 

an integrated research laboratory. 

The two bioenergy systems together 

resulted in a reduction of 3540 tonnes 

of CO2e emissions in 2012, equivalent 

to the annual emissions from 147,500 

barbeque propane tanks, 8,232 barrels of 

oil or 283 average BC homes.  

The value of bioenergy at UNBC cannot 

simply be measured by reductions in 

natural gas consumption or diminished 

greenhouse gas emissions alone. 

Indeed, UNBC has gained international 

recognition through the adoption of 

its bioenergy program. In 2010 the 

university shared the award from the 

Association for the Advancement of 

Sustainability in Higher Education for 

the best campus sustainability project in North America. The 

installations have been toured by over 1300 visitors, and have 

stimulated research 

in all aspects of bioenergy production, particularly potential 

environmental and commercial uses for the ash produced. 

Moreover, the bioenergy program serves as a recruitment tool 

for both faculty and students and has helped to put a definitive 

environmental stamp on Canada’s Green University.

SFU Sustainability 
Opportunities week
The week of January 28th saw SFU students and alumni explor-
ing the wide variety of opportunities available in the area of 
sustainability. The SFU Sustainability Network partners, which 
includes PICS-SFU as a member, along with  SFU Volunteer and 
SFU Career Services co-hosted several events including a Sus-
tainability Opportunities Fair and a ‘speed networking’ cafe. The 
event provided the opportunity for students to engage with 
many of the professionals and leaders in the sustainability field.

PICS SFU shared information with new students including the 
PICS fellowship and internship programs. Visitors also had the 
chance to learn more about PICS, including its white papers 
and various outreach initiatives.

Second climate change research poster 
competition at SFU
Shannon Holding, an SFU PhD candidate with the Department 

of Earth Sciences 
won $1,000 for her 
poster represent-
ing her project: 
“Water Security 
Assessment for Is-
lands”.  The award 
also offers the op-
portunity to pres-
ent her research 
at a national or 
international con-
ference 
This was the 
second annual 
poster competi-
tion co-hosted by 

SFU Sustainability 
Partners, SFU Volunteer and SFU Career Services. This competi-
tion provides graduate students with a great opportunity to 
showcase their innovative climate change-related topics.

Nastenka Calle speaking to a student at the Sustainable
 Opportunities Fair, 2013.



Seven posters were presented on a truly diverse 
range of      subjects. For profiles of the students 
and to read the complete article about the com-
petition see:
http://www.sfu.ca/vpresearch/news/2013/sustain-
ability.html
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Farewell
Our very first employee, Jessica Worsley left PICS 
in mid January to take a new position with the 
Intergovernmental Panel on Climate Change 
(IPCC) in Potsdam, Germany.  The entire PICS 
community wishes Jessica well in her new posi-
tion. As she was born and raised in Germany 

we know she’ll 
have no problem 
settling in to her 
new life abroad 
together with her 
cat James, also flu-
ent in German. 

In Memory
PICS Graduate Fellow Trevor Williams passed 
away January 11, 2013.  Trevor had a 23 year 
career in the aerospace industry before 
continuing his lifelong pursuit of knowledge by 
commencing his PhD studies at UVic in 2008. 
His research made significant contributions to 
our understanding of the challenges and 
opportunities presented by the integration into 
distribution networks of plug-in electric vehicles 
and distributed energy resources.  In a special 
ceremony, Trevor was awarded his PhD in his 
hospital ward the  
day before he 
died.

The Faculty of 
Engineering at 
UVic has estab-
lished the Dr. 
Trevor John Wil-
liams Memorial 
Fund to create a legacy in Trevor’s name; if you 
would like to make a donation, please contact 
khollefr@uvic.ca.

Coming up …
On February 25 and 26, PICS will be hosting 
US atmospheric scientist Jennifer Francis, 
whose research focuses on Arctic climate and 
weather impacts, specifically the link between 
an accelerating decline of Arctic sea ice and the 
increased frequency, and intensity, of extreme 
weather events across the northern hemisphere. 
Dr. Francis is a research professor with the Rutgers 
University Institute of Marine and Coastal Sciences 
as well as co-founder of the Rutgers Climate and 
Environmental Change Initiative. She will be 
presenting an afternoon research seminar (Feb. 
25) and an evening public lecture (Feb. 26) at the 
University of Victoria. Both events will be available 
via live webcast.

On March 6th, 2013, PICS SFU is hosting a special 
presentation by Dr. Tom Pedersen, PICS Executive 
Director, entitled “Coal, Climate, Corn, Coral and 
Consequences: Connecting the Dots”.  After the 
lecture, a Meet and Greet event will follow.  This 
event is an opportunity to meet with researchers 
and professors at SFU who are working on climate 
change mitigation and adaptation measures, 
and to continue building up SFU’s climate 
change research and training capacities through 
involvement with PICS.  The lecture will be webcast 
at www.pics.uvic.ca/events/live-webcast.

Also on March 6th , PICS will partner with the 
Pacific Climate Impacts Consortium (PCIC) to host 
a joint lecture by Dr. Michael Dettinger. This March 
event is titled “Storms, floods and atmospheric 
rivers--Putting the extreme into West Coast 
extremes”.  Dr. Dettinger ia a research hydrologist 
for the U.S. Geological Survey’s National Research 
Program and a research associate of the Climate, 
Atmospheric Sciences and Physical Oceanography 
Division at Scripps Institution of Oceanography, 
La Jolla, California. Atmospheric rivers, also known 
as the “pineapple express”, are associated with 
extreme weather and flooding and have the 
potential to cause significant damage.  During the 
afternoon presentation, Dr. Dettinger  will place 

atmospheric rivers in context, presenting on the 
state-of-the science and forecasting utilizing real 
invite you to explore the science and significance 
of atmospheric river events in Western North 
America with world examples from (mostly) 
California.


