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The
World Health
The
Organization says
Intergovernmental
that climate change
Panel on Climate
is the greatest
Change (IPCC) says that
threat to global
we must cut carbon
health in the
emissions by 45% by the
21st century.
year 2030 if we want to
IN CANADA
keep global warming
• In western Canada temperatures are rising at
twice the global average. In northern Canada temperatures are rising at three
below dangerous
times the global average
• In eastern Canada, once-in-a-century floods are occurring every few years
levels.
• In western Canada, increased forest fires are destroying healthy forests

WORLDWIDE
• People in many countries are suffering intolerable and lethal heat waves
• Dengue fever and malaria are increasing
• Drought and food insecurity are increasing
• The refugee crisis (partly driven by climate change) is increasing

WHAT CAN CANADA DO TO MAKE A DIFFERENCE?
• Support effective carbon pricing: economists agree this is a powerful way to decrease our fossil fuel use
• Stop expansion of Canada’s fossil fuel industry
• Promote active and public transport – walking, biking, buses, trains – to decrease our use of fossil fuels and improve our health
• Phase out subsidies to the fossil fuel industry (totalling several billions of dollars per year in Canada) and increase support for
renewable energy and energy conservation
• Protect our forests: BC’s forests were once a net absorber of carbon – now forest fires produce much more CO2 than they absorb

HOW YOU CAN MAKE THIS ELECTION COUNT
• Research your candidates’ views on fracking, natural gas, pipelines, public transportation, renewable energy, fossil fuel subsidies, etc.
• If a candidate doesn’t support a pro-environment approach, ask why they are not concerned about the health of future generations
• If a candidate does support a pro-environmental approach, offer support in whatever way you can
• Attend all-candidates’ debates and ask questions about the climate crisis and other environmental issues
• Make appointments with your local candidates and/or MP
• Write letters to the editor about the importance of addressing the climate crisis
• Vote for candidates who take environmental issues seriously and encourage others to do the same
• Use social media to express your opinions
• Talk to friends and family about these issues
• Participate in public demonstrations of support for pro-environmental action

www.capebc.electionissues.ca
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Green Gas?

You can pay extra for “renewable” gas –
but what is it, how much is available to
go in the pipes, and just how green is it?
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Future of Food

How will we feed ourselves in this era of climate extremes? With a quarter of GHG
emissions from food production and an ever-growing population, agriculture faces a
vast challenge: cut emissions while feeding more people, and using less land to do it.
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Climate Crisis
Greta Thunberg

Fairy Tales
“Wherever I go I seem to be surrounded by fairy tales. Business leaders, elected officials all across the political spectrum spending their time making up and telling bedtime stories that soothe us ... But the problem we are facing is not that we lack the
ability to dream, or to imagine a better world. The problem now is that we need to
wake up. It’s time to face the reality, the facts, the science. And the science doesn’t
mainly speak of ‘great opportunities to create the society we always wanted.’ It tells
of unspoken human sufferings, which will get worse and worse the longer we delay
action – unless we start to act now. And yes, of course a sustainable transformed world
will include lots of new benefits. But you have to understand. This is not primarily
an opportunity to create new green jobs, new businesses or green economic growth.
This is above all an emergency, and not just any emergency. This is the biggest crisis
humanity has ever faced.”
—Greta Thunberg, speaking to Congress, September 2019
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At the ’Shed

Ecojustice.ca

A big THANKS to the volunteers who pulled it all together for Word Vancouver. We
love being able to reach new folks, so if there is an event in your area where you think
the WS should have a table, get in touch.
HOT NEW GIFT subscription offer this fall: TWO gift subscriptions for the price
of one. But this is a break-even price, so conditions apply (see the insert for details).
And our popular calendar offer is back! That’s a 2020 Wildlife calendar, a year of
the Watershed Sentinel, and a gift card, all for only $30. The elves are lining up to pack
and mail, so let’s keep them busy!
Corrections: “It’s Raining Red,” in our Summer 2019 issue did not incorporate updates specified by the author to reflect the 2018 fire season. The article was also first
published in www.scienceborealis.ca. The online version has been corrected. The article “5G Resistance” said: “In late October 2018, a test rollout of 5G was conducted
in The Hague, Netherlands. Within 48 hours, 300 birds had dropped dead in a nearby
park.” The 5G test took place several months previous to the mysterious bird die-off.
We apologize for the errors.

International News

Germany to phase out weedkiller

Microplastics in air and water

Glyphosate Ban

Raining Plastic

Rooftop PV dents coal, gas

Germany will phase out the use of the
weedkiller glyphosate starting in 2020,
culminating in a total ban at the end of
2023, according to the country’s Environment Ministry. The move comes after
Austria’s parliament passed a bill in July
banning all uses of glyphosate, and after
a score of French mayors banned it from
their municipalities in August in defiance
of the French government. Concerns
about glyphosate have heightened since
the World Health Organization identified
it as a “probable human carcinogen” in
2015. The herbicide is currently the subject of multiple billion-dollar cancer lawsuits in the US.
—www.cbc.ca
September 4, 2019

A recent study by the US Geological
Survey shows that, in Colorado at least,
it’s raining plastic. In rainwater samples
collected for unrelated research on nitrogen pollution, researchers discovered
microscopic plastic fibres, beads, and
shards. The collection sites included remote, mountainous locations, suggesting
the particles are “ubiquitous and not just
an urban condition.” The findings are
consistent with another recent study that
found plastic particles in the Pyrenees.
Other studies have found microplastics in
the deep ocean, UK lakes and rivers, and
US groundwater.
—www.theguardian.com
August 13, 2019

The growth of rooftop solar in Australia is causing significant demand declines
for power producers. The Australian Energy Market Operator, the country’s energy regulator, reports rooftop solar PV
output displaced 362MW more demand
in a three-month period this spring than
in the same months last year. Burgeoning
home solar and the growth of large scale
solar and wind energy is changing the
dynamics of the country’s energy market
and pushing down demand in the middle
of the day, when coal and gas generators
traditionally enjoyed strong profits.
—www.iefa.org
August 9, 2019

Amalgam drilling emits vapour
Latin America embraces EV transit

E-Bus Race

With transportation the fastest-growing source of energy-related emissions in
Latin America, city officials and transit
agencies are scrambling to add electric
buses to their fleets. The Chilean government, for instance, aims to fully electrify
public transport systems nationwide by
2040, while Colombia plans to have electric buses comprise all future municipal
purchases. Analysts predict that by 2025,
more than 5,000 electric buses will be delivered annually to Latin American cities,
up from 271 in 2018. Worldwide, China dominates electric bus adoption with
99% of the estimated 425,000-vehicle
global fleet. The US has only 300.
—www.e360.yale.edu
September 9, 2019

Aussie Solar

Part beluga, part narwhal, it’s...

Mercury Mouth Narluga
A recent study by the International
Academy of Oral Medicine and Toxicology shows that safe levels of mercury
exposure can be exceeded during dental
procedures involving drilling on amalgam fillings, if special precautions are not
in place. The study suggests that standard
methods to mitigate the hazard are inadequate because they don’t account for the
mercury vapour being emitted. Amalgam
fillings are about 50% mercury and are
banned outright or prohibited for use on
pregnant women and children, in some
countries.
—International Academy of Oral Medicine and Toxicology press release
July 19, 2019

A whale skull
found by an Inuit
hunter and then collected by a Danish
biologist in 1990 has
been confirmed as
that of a beluga-narwhal hybrid. Isotope
ratio analysis of the
skull also revealed
that the animal had a
diet from both its parents, a beluga father
and narwhal mother, possibly from inheriting both the long peg-like teeth of a beluga and some teeth in the lower jaw that
corkscrew like miniature narwhal tusks.
The offspring is being dubbed “narluga”
– the first-ever confirmed hybrid of the
two Arctic marine mammals.
—www.globalnews.ca
June 20, 2019
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Letters
Medical Emergency
The Green and NDP parties speak of lofty
ideals and goals, but contradict themselves by continuing to split the vote rather than find common ground. It is equivalent to Trudeau’s hypocrisy declaring a
“climate emergency” and yet rebuilding
pipelines. Working together strategically
would capture more seats, enabling action on the climate crisis, and ultimately
also the generational wealth gap.

to use gloves and follow appropriate procedures. The BC Community Bat Program has excellent information on managing bats in buildings (see www.bcbats.
ca for more information).

The World Health Organization, Canadian Medical Association and Canadian
Public Health Association have named
climate change “the greatest threat to
public health of the 21st century.” Just
like cancer, the longer we wait, the more
radical the intervention required and the
poorer the likelihood of survival. What is
it going to take? There is no negotiating
with the climate catastrophe.
—Andre C. Piver MD, Nelson BC

Safely sharing habitat with bats – in buildings, outbuildings, and bat houses – happens every day in BC and across Canada,
and bat stewardship offers many rewards.
All bats in BC are insectivorous, and eat
large amounts of insects each night, including mosquitoes and agricultural and
forest pests. Keeping bat populations
healthy is essential to healthy forests and
agricultural lands.

Bat Bite
Tragically, a person died recently in BC
due to rabies contracted from a bat. Any
contact with a bat must be taken very seriously, and Public Health Units, doctors,
and emergency room workers can all advise on the risk of rabies exposure. Rabies vaccinations are effective in preventing the disease if received immediately
after exposure. Contact between pets and
bats should also be taken seriously and
warrant an immediate vet visit.
If a bat must be handled, for instance to
remove it from a building, it is essential

It is also important to put the risks posed
by bats into perspective. Bat related rabies has killed 7 people in Canada – since
1950. In comparison, 9 to 10 people die
by lightening strike in Canada every year.

We sincerely hope that this tragic event
does not turn public opinion, at a time
when bats are facing conservation crises, including large-scale mortality from
white-nose syndrome.
—Paula Rodriguez de la Vega
BC Community Bat Program,
Okanagan BC

Joyce Nelson
I just want to pass along a big thank your
organization and to Joyce Nelson. I came
across her books through reading Banking on the People by Ellen Brown. I wish
more Canadians would read about money
and politics. If so, we might be able to

The Watershed Sentinel welcomes letters but reserves the right to edit for brevity, clarity,
legality, and taste. Anonymous letters will not be published. Send your musings and your
missives to: Watershed Sentinel, Box 1270, Comox BC, V9M 7Z8
editor@watershedsentinel.ca or online at www.watershedsentinel.ca
4 | watershedsentinel.ca

return this country to a wonderful place
to live rather than the corrupt corporate
world it is today. A country led, as far as
I can see, by a corporate puppet Trudeau.
I am sad to say I voted for him previously, but not this time around. Again many
thanks for giving individuals like Joyce a
place for their writings.
—Chris Jordan, Cyberspace

Battery Blinders
I’ve quit subscribing some time ago because of all the electric myths being
promulgated by the WS. But the recent
article “Electric Vehicles: Salt Spring Island is on the road to gold” got my goat
enough to write in. I’m afraid you’ve
swallowed all the myths about electric
vehicles. Of course there are also 4 billion cellphone batteries world wide. Cellphones are replaced every 18 months, on
average. Only 12-16% of e-waste is recycled – most is burned.
There are years of backlog sources that I
have about battery problems, from mining to disposal, and how “third-worlders”
are the ones mostly being toxified by all
this. The info is all out there, for those
willing to take the blinders off.
—Smokey Dymny, Quadra Island, BC

Canadian Shorts

Arctic Refuge

Taseko loses in court, again

Tsilhqot’in Win

Feds back Indigenous area

Plans have moved forward to protect
Tuvaijuittuq, an area in the high arctic
that translates from Inuktitut as “the place
where the ice never melts,” by designating it a 322,000 sq. km interim Marine
Protected Area. With Canada’s arctic
warming at thrice the global rate, the
area could become a final refuge for sea
ice-dependent species like narwhal, polar
bear, walrus, seal, and beluga as well as
the under-ice algae that fuels the arctic
food web. A five-year “feasibility study”
will look at permanently protecting the
area from future threats, such as oil and
gas development.
—WWF press release
August 1, 2019

Tsilhqot’in Nation has been granted an
interlocutory injunction against a permit
that gave Taseko Mines license to start
exploratory drilling around Fish Lake, in
the Williams Lake region of BC. In 2016,
the BC provincial government issued
Taseko permits to prepare its exploration
program, despite Ottawa rejecting the
company’s plans to develop an open-pit
copper-gold mine in 2010 and again in
2014. Chief Joe Alphonse, of the Tl’etinqox community, which is a part of the
Tsilhqot’in Nation, called the decision
“one more small victory” in the long fight
to protect the area.
—www.straight.com
July 6, 2019

$2M windfall for climate

Grant aids salmon restoration

The Ktunaxa
Nation Council has received
approval from
Environment and
Climate Change
Canada for $16.1
million in funding over four
years, to develop an Indigenous Protected Area of up
to 211,045 hectares in the central Purcell
Mountains. The money will be used to
map cultural and biodiversity values and
develop protected area boundaries in the
region, which spans from the Purcell Wilderness Conservancy to Bugaboo Provincial Park.
—Wildsight press release
August 29, 2019

Berman Award
Tzeporah Berman, co-founder
of the environmental organization Stand.earth
(formerly
ForestEthics),
has
received a $2
million
award
from the Climate
Breakthrough Project for her “bold and
visionary” work, including campaigns
aimed at stopping the Trans Mountain
pipeline expansion, pollution caused by
Carnival cruise ships, and toilet paper
made by Proctor & Gamble from virgin
forests. Berman said she is honoured by
the award and will use the funds to develop programs to cut new oil and gas development and keep unburned carbon out of
the atmosphere.
—www.nationalpost.com
September 4, 2019

Heal the Habitat
The Katzie Nation plans to use a
$150,000 grant from World Wildlife Fund
Canada in partnership with Coca-Cola
Canada to restore salmon habitat in their
traditional territory. Decades of intense
fishery pressures and poor land-use practices on Blue Creek, on the Upper Pitt
River, have seen chinook salmon decline
from 3500 in the 1960s, to as low as 75
in 2018. The Nation plans to recover the
habitat by removing in-stream barriers
caused by a recent landslide and building rock and log fortifications to protect
spawning beds and help restore fish migration, ecosystem connectivity, and water flow into neighbouring channels that
support chinook, coho, and endangered
steelhead trout.
—WWF press release
August 7, 2019

Purcell Protect

©Jeff Walters

“Where the ice never melts”

Glacier Resorts denied

Jumbo Wild
The BC Court of Appeal has upheld a
decision made four years ago by then-Environment Minister Mary Polak, which
found Glacier Resorts had not completed
enough work on their proposed ski resort
west of Invermere to prevent an important environmental assessment certificate
from lapsing. In 2015, the developer took
the Ministry decision to a judicial review,
scoring a ruling in their favour. The Ministry of Environment then appealed the
review, leading to the Court of Appeal
ruling. EcoJustice, which has been litigating the project on behalf of Wildsight and
the Jumbo Creek Conservation Society
for years, celebrated the news.
—www.nelsonstar.com
August 6, 2019
watershedsentinel.ca | 5

Bottled Aquifers
Pressure grows to export community water resources
by Bruce Gibbons
Plans to extract groundwater for bottling and commercial sale have become
public in two communities in the East
Kootenay region of southeastern BC.

In the town of Golden, GoldenKey Investments Group has purchased a 20-acre
parcel of land and is drilling test wells
with the intent to bottle and sell groundwater from the same aquifer that Golden
draws its water supply, according to reporting by Black Press’ BC Local News.
The company, which holds an office in
Richmond, BC and four offices in China,
pursues “Canada spring water exporting”
projects as well as investments in real
estate, forestry, coal, oil, uranium, and
other minerals. This suggests that should
the proposal move ahead, it would see the
bottled water exported – potentially making GoldenKey millions of dollars from a
community resource.
In return, the province of BC would get
a couple of dollars for every million litres of water extracted, while the town of
Golden receives minor tax revenue and
between five and 10 jobs. In the village of
Canal Flats, 75 km north of Cranbrook,
Source of the Columbia Beverages Inc. is
proposing to build a $3 million facility to
extract, bottle, and sell groundwater from
an aquifer in the village. The proposed
facility would have the capacity to bottle
6,000 500 ml plastic bottles per hour, according to the Columbia Valley Pioneer
newspaper.
6 | watershedsentinel.ca

The proponents claim their venture will not be a “huge conglomerate” because the
aquifer cannot sustain that. Of course, if that is the case, then the aquifer should not be
used to supply water for commercial bottling.
Bruce Gibbons heads the water rights advocacy group Merville Water Guardians.

Trans Mountain Appeals
Two Trans Mountain pipeline appeal cases were ruled on in mid-September. The BC
Court of Appeal said the BC government should reconsider its environmental approvals of the Trans Mountain pipeline expansion, because they are based on a National
Energy Board rulling that was later quashed by the Federal Court of Appeal.
The ruling, in response to legal challenges by the Squamish Nation and City of Vancouver, further concluded that First Nations were adequately consulted during the
approval process, and stressed that the province does not have the right to impede
construction on the pipeline. Under the court ruling, the environmental certificate will
remain valid until the province decides it would like to modify it.
At the national level, the Federal Court of Appeal has agreed to allow six of 12 appeals
opposing the cabinet re-approval of the Trans Mountain pipeline expansion based on
the NEB’s follow-up review. The Tsleil-Waututh, Squamish Nation, Ts’elxwéyeqw
tribes, Coldwater Indian Band, and Stk’emlupsemc te Secwepemc Nation have been
approved for challenges on grounds that the federal government failed to consult, accommodate, and seek consent from them during the review.
If successful, the legal challenges could again halt the controversial pipeline expansion. The pipeline expansion would cross the traditional territories of all the Nations.
A half-dozen other federal appeals opposing the Trans Mountain expansion on environmental grounds were declined. These included appeals by a group of youth climate activists, the City of Vancouver, Raincoast Conservation Foundation, and Living
Oceans Society.
—CBCnews,ca, September 4, 2019; theenergymix.com, September 17, 2019

Roberts Bank
New container terminal assessment contested
by Delores Broten
Citizens in the Fraser delta and beyond are crying foul over
political interference and conflict of interest in the Roberts
Bank Terminal 2 Environmental Assessment, which is now
closed to public input.

The federal and provincial governments, through the Vancouver
Fraser Port Authority, plan to dredge and fill 460 acres in the
Fraser River estuary to build an island and expanded causeway
for a massive container terminal.
APE (Against Port Expansion in the Fraser Estuary) is a group of
concerned citizens who say that the environmental assessment
of this project, along with previous ones, has been piecemeal
and selective: “The cumulative effects of Terminal 2 should
have been assessed with Deltaport’s Third Berth Project, as required by the Canadian Environmental Assessment Act. In fact,
the South Fraser Perimeter Road, the Tsawwassen First Nation’s
container storage facility, the intermodal rail yard and additional rail track in the Port Subdivision should all be part of a full
cumulative impact assessment. However that is not happening.”
Further, the Boundary Bay Conservation Committee and Fraser
Voices say, “The federal Liberal
government has muzzled government scientists and manipulated the
environmental assessment that is 6
years out of date. CEAA 2012 is no
longer law but the federal government is proceeding under the old
Act.”

ditional uses, fisheries, orcas, and to marine environment, and
from a multitude of conservation and fisheries scientists and organizations.
The submissions warn of deadly, irreversible impacts to:
• endangered Southern Resident Killer Whales
• millions of migrating salmon – to and from the Fraser River, the world’s greatest salmon river
• millions of shorebirds and thousands of waterfowl of the
Pacific Flyway from Alaska to South America
• 3.5 million western sandpipers – most rely on irreplaceable
biofilm at Roberts Bank
• 23 species of wildlife listed under the Species at Risk Act
• the salinity balance in the Fraser estuary with consequences
to the entire marine food web.
These impacts cannot be mitigated or compensated.
For more information: APE website:
www.againstportexpansion.org; Roberts Bank Terminal Assessment, https://iaac-aeic.gc.ca/050/evaluations/proj/80054

Roberts Bank, Fraser River Estuary

Millions of migrating salmon and brides of the Pacific Flyway

The pages of the Canadian Impact
Assessment Registry are filled with
concerns and objections from urban
authorities concerned about air pollution and traffic, First Nations on
both sides of the US/Canada border
are concerned about impacts to trawatershedsentinel.ca | 7

Biomethane
Just how much “green” gas is available to go in the pipes?
by Gavin MacRae and Delores Broten
The days of giving natural gas a free pass as a “bridge fuel”
toward a low-carbon world are over.

2050, according to another recent report by the industry watchdog group Global Energy Monitor.

Years ago, replacing coal and oil with natural gas seemed the
lesser of evils, because gas releases less carbon dioxide than
other fossil fuels at the point of combustion. But the equation
has changed: the cost of power generation from wind and solar
has dropped and energy storage technologies have evolved, allowing renewables to compete head-to-head with fossil fuels.

This isn’t slowing down the natural gas industry. A US$1.3 trillion
push is on to develop LNG to an integrated global market, says the
report, and a third of that capital expenditure could be in Canada.

The change is so pronounced that, according to a new report by
US-based think tank Rocky Mountain Institute, by 2035 it will
be cheaper to build wind and solar energy projects integrating
energy storage than to operate 90% of the gas power plants proposed in the US. If investors ignore this economic trend, they
are likely to face tens of billions of dollars worth of stranded
assets in the 2030s, says the report.

In BC that means more fracking and more methane – the primary component of natural gas and a greenhouse gas 86 times
more potent than CO2 over a 20 year period – entering the atmosphere from leaks throughout the natural gas production and
supply chain.
The provincial government has supported the LNG build-out
with subsidies, cheaper electricity rates, tax exemptions, and
other enticements.

In short, we can skip the baby steps and transition straight to
renewable energy sources.

At the same time, the CleanBC plan guiding emissions reductions in the province proposes a minimum of 15% of domestic
natural gas demand be met by renewable sources by 2030.

Good thing, because to keep global heating under 1.5°C relative to pre-industrial temperatures, gas use must decline 43% by

To meet this goal, three different technologies could be used
– one tried and true, and two still partly on the drawing board.

8 | watershedsentinel.ca

Going anaerobic
Right now, a sliver of natural gas demand in BC is met with biomethane from anaerobic digestion. This energy source not only
captures methane that would otherwise enter the atmosphere,
but uses that methane to displace fossil gas.
Biomethane is produced by refining biogas, which is generated when microbes break down organic matter in the absence of
oxygen, creating a mix of methane and carbon dioxide. Biogas
is captured in anaerobic digesters – purpose-built plants with
distinctive domed tops – that are fed a diet of dairy waste, manure, sewage sludge, or municipal organic waste. A slightly different gas can also be captured from bacterial decomposition of
organic waste in landfills. The process has a long history and
anaerobic digesters have been used to produce biogas since the
late 1800s (even the post-apocalyptic brawlers in the movie
Mad Max Beyond Thunderdome managed to get a digester up
and running).
Biomethane can stand in anywhere natural gas is used – to fuel
a water heater, cement plant, or power a compressed natural gas
bus. FortisBC has developed biomethane supply (they call it by
a more general term – renewable natural gas, or RNG) with several projects at farms, landfills, and dairies. The RNG is added
to the gas grid, and ratepayers can opt in to have it replace a percentage of their natural gas use for an additional charge. RNG
use is tracked through an accounting system – in other words, customers pay for
biomethane credits, while the actual biomethane is commingled with natural gas
throughout the gas grid.
Unlike other forms of renewable energy
like wind turbines or solar panels, RNG
potential from anaerobic digestion is basically fixed: there’s only so much sewage
sludge or dairy waste produced as a byproduct of human civilization. In California, for instance, RNG potential is limited
to around three per cent of the State’s natural gas demand.
The long-term potential for RNG from
anaerobic digestion in BC, as estimated
in a study commissioned by the BC government, FortisBC, and Pacific Northern
Gas, is 11.9 petajoules per year. For con-

An elephant remains in the room:
LNG expansion is expected to produce
around nine million tons of carbon
pollution annually in BC by 2030
text, the BC Ministry of Mines, Energy & Petroleum Resources told the Watershed Sentinel that 200 petajoules per year of
natural gas is projected to be “sold/provided by utilities to their
customers” around 2030, indicating RNG potential in BC would
be capped at around six per cent of gas demand.
It’s a gas
On the horizon, however, is a second way to produce RNG
from cellulose-rich biomass feedstocks such as wood waste and
straw, using a technology called gasification.
Gasification involves cooking carbon-rich matter under pressure
in an oxygen-starved environment. This releases syngas, a mixture of carbon monoxide, hydrogen, and carbon dioxide.
“If you have enough oxygen to completely burn the biomass,
that is combustion,” says Tony Bi, a professor at UBC’s Department of Chemical and Biological Engineering and director of UBC’s Clean Energy Research
Centre. “If you heat the biomass with
no oxygen at all, we call it pyrolysis or
thermal cracking. So somewhere in between you use partial oxygen, but it is
not enough to completely burn the biomass. That is what we call gasification.”
A second process called methanation recombines the hydrogen and carbon monoxide in the syngas to form biomethane.
The processes are currently used only
in demonstration plants, but if the technology can be advanced to commercial
scale, RNG potential in Canada will
soar.
Continued on Page 10 
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Biomethane continued

Bi co-leads a research program to develop biomethane production from forestry wastes as part of the BC Pulp and Paper Bioalliance project at UBC’s BioProduct Institute, a consortium of
public and private sector interests. According to the project’s
website, mainstreaming biomass gasification has the potential to
“replace 50% of Canada’s natural gas consumption and reduce
Canada’s greenhouse gas emissions (GHGs) by 108 million tons
of CO2 equivalent per year.”
According to the study commissioned by the province, FortisBC, and Pacific Northern Gas, this potential relies on forestry
waste feedstocks from sawmills, pulp and paper plants, and logging operations. Of these, the lion’s share of feedstock is from
“roadside logging residues” – forester-speak for logging slash.
This doesn’t sit right with Mary Booth, the director of Partnership for Policy Integrity, a Massachusetts-based environmental
research organization focused on biomass energy and oil and
gas extraction. She says net greenhouse gas reductions from forestry waste for bioenergy can take decades, if they happen at all.
When wood biomass is used for energy, there is a quick net gain
in carbon to the atmosphere. Recapturing that carbon is only
meaningful in the time frame it takes the forest to recover to its
original state. And because forestry waste biomass emits carbon
dioxide whether it decomposes on the forest floor or is used for
bioenergy, there is no reduction in emissions except to the extent
that fossil fuels are displaced.
If, however, the biomass energy displaces a renewable energy
source, then there is a missed opportunity to store carbon in that
same biomass, build soil carbon, and support forest biodiversity.
This subtle catch means the applications to which RNG made
from forestry wastes would be applied determine any emissions
benefit from the scheme.
Removing logging slash, even though it is considered waste, can
also affect the health of a regenerating forest.
“The low-diameter, leafy, twiggy material is where a lot of the
micronutrients of the tree reside,” Booth says. “And depending
on the soil type, removing waste residues can actually remove
a fairly high percentage of the bio-available micronutrients like
calcium, phosphorous, and potassium, which are essential to
regeneration. So there’s that. And then there’s protection from
erosion that leaving the residues offers.”
Tempering these concerns is the fact that much of BC’s logging
slash is burned anyway – emitting carbon with no benefit at all.
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“I think it’s a better plan than slash burning and sending all that
carbon straight into the atmosphere,” says Peter McCartney, a
climate campaigner for the Wilderness Committee. “But we still
need to make sure that we’re not depriving our forests of that
really vital carbon that they need to regenerate after forestry
moves through.”
Another big caveat, McCartney adds, is ensuring transport
emissions from collecting biomass scattered across BC forests
are accounted for.
There is also a third way to partly decarbonize natural gas in BC
that uses only water and renewable energy.
Green Hydrogen
Renewable hydrogen, sometimes called power-to-gas, is produced using electrolysis (which splits water into hydrogen and
oxygen) powered by renewable energy.
The idea of using hydrogen for carbon-free fuel and as an energy storage medium is nothing new, but unlike in the past, the
cost of renewable hydrogen is predicted to plummet. According
to an analysis by BloombergNEF, renewable hydrogen could
reach cost parity with fossil natural gas by mid-century, assuming political support bolstered a scale-up of the industry. This
could reignite hopes for hydrogen as an integral part of the global energy system.
And according to the UK-based hydrogen energy company IMT
Power, available renewable electricity and abundant fresh water
make British Columbia ideal for renewable hydrogen. Production sites near deep water harbours would also allow shipping to
future export markets in the US and Asia.
Like biomethane, hydrogen is a drop-in fuel that can be mixed
with fossil gas in the gas grid – up to a point. FortisBC believes
renewable hydrogen could replace between five and 15% of gas
demand in BC by 2036.
If the grid were modified, hydrogen could, in future and in theory, replace natural gas altogether. Experts from the Institution of
Engineering and Technology, the UK’s engineering professional
organization, say it’s possible to re-purpose the entire natural
gas system in the UK to carry hydrogen, though technical hurdles would have to be overcome. As proposed, their concept
assumes a different way to produce hydrogen by stripping it
from natural gas with the resulting carbon captured and stored.

However, renewable hydrogen could replace the fossil-derived
hydrogen if it was price competitive.
LNG
For gas utilities, biomethane and renewable hydrogen offer a
way to transform their business model to remain relevant in a
low carbon world. In a 2018 report by FortisBC, the company
says it will ramp up RNG and renewable hydrogen to replace
30% of domestic natural gas supply by 2050. They see themselves, says the report, “as an energy delivery company that has
climate and economic solutions in the buildings and transportation sectors.”
But part of that delivery is old thinking: positioning BC as a
“vital domestic and international Liquefied Natural Gas (LNG)
provider to lower global GHG emissions.”

Removing logging slash, even though it
is considered waste, can also affect the
health of a regenerating forest.
Put another way, if the province got serious about reining in natural gas emissions, reductions far larger than the CleanBC goal
for RNG can be had by not expanding fossil natural gas – no
technology needed.
Sponsored by

The vision could also end up being largely redundant in light
transport, public transport, and buildings, considering the momentum of electric vehicles and advances in building technology and electric heat pumps.
“The fear is, if we invest in biomethane infrastructure for applications that are ultimately going to be electrified, there could
be stranded assets and investments that don’t prove their worth
over the test of time,” says Jimmy O’Dea, a senior vehicles analyst for the Union of Concerned Scientists.
This isn’t to say there is no role for RNG. Experts told the Watershed Sentinel that the fuel could decarbonize tough-to-electrify applications such as high-heat industrial processes, chemical and fertilizer feedstocks, long-distance aviation, marine
shipping, ferries, remote long-haul trucking routes, and be used
in off-grid communities with ready access to forestry biomass.
But that’s all in the future. Whether or not RNG and renewable
hydrogen develop to become a keystone in BC’s decarbonizing
strategy, an elephant remains in the room: LNG expansion is
expected to produce around nine million tons of carbon pollution annually in BC by 2030, according to the Pembina Institute.
To put that in context, the 15% minimum RNG content goal in
the CleanBC plan, along with other waste-to-energy initiatives,
will achieve a greenhouse gas emissions reduction of 700,000
tons per year by 2030 – or roughly eight per cent of future LNG
emissions, by the province’s reckoning. Notably, this does not
include the emissions from actually burning the gas.
watershedsentinel.ca | 11

Somenos Saga
How a threatened mini-wilderness survived and thrived
by Paul Fletcher
It was half a lifetime ago in 1986 that
I first set foot in Somenos Marsh, near
Duncan, BC, in the heart of the Cowichan Valley.

I had just decamped from Fort McMurray
as an oil price refugee and, missing the
nature and landscapes of Alberta, I was
looking for similar green spaces to explore and photograph. I was surprised to
find, a stone’s throw from my new hometown, a miniature wilderness complete
with its own small nature centre.
Manning the counter of the nature centre were a couple of old-timer naturalists happy to share their knowledge with
anyone who had time to listen. I quickly
learned that Somenos was a great place
for bird watching and other nature activities but was under pressure to be developed because of its prime location.
I also learned that the name Somenos
was derived from S’amuna’, the name
of the traditional Cowichan village close
to Somenos Lake and Creek. According
to oral history, one family were stewards
of the area. The creek and lake provided
them fish while the upland forests provided game, building materials and plants
for food and medicine.
With colonization, digging ditches and
building dykes became the norm to control seasonal water flows. It was not long
before the early newspapers were regularly reporting the Somenos “flooding
problem,” which remains to this day. The
12 | watershedsentinel.ca

annual flooding had one fringe benefit –
the marsh become a stop-over for migrating waterfowl.
Throughout its post-colonization period,
business interests eyed Somenos. In the
early part of the last century, a sawmill
with railway service occupied a significant portion of marsh. A recently-defunct
lumber company proposed a second mill
in the 1970s but was rebuffed by pub-

defeat the initial proposal. The developer then returned with a smaller proposal
that, despite public objection, was quickly approved.
Things shifted dramatically in 1992 when
earth-moving equipment unearthed an
ancient Quw’utsun’ (Cowichan) Nation
ancestral burial site, putting development
activities on hold. Archaeological digs at
the site revealed human remains and arti-

We faced hunting pressures under the guise of crop
protection, illegal filling of the floodplain and a float plane
landing strip carved out of the marsh for drug running.
lic outcry. In later years the site became
home to a boat sales business known as
Boatland.
In 1989, to protect the marsh, John
Croockewit and I founded the Somenos
Marsh Wildlife Society with the support
of the Cowichan Valley Naturalists, who
had been lobbying the local Municipality
of North Cowichan to declare Somenos a
bird sanctuary. Our goal was to create the
Somenos Marsh Wildlife Refuge.
Plans for a nature centre and interpretive
trails were dashed in the early nineties,
when a rezoning application for a large
housing development threatened to eliminate the Garry Oak ecosystem bordering the east side of Somenos Creek. We
challenged the rezoning and managed to

facts, and in 1994 Quw’utsun’ elders put
a stop to any further development around
what would eventually became a protected area known as Ye’yumnuts.
The 1990s were a decade of growth for
the Somenos Marsh Wildlife Society as
we started to achieve success with our
restoration and awareness efforts. Many
projects were completed including habitat inventories of Bings, Averil, and Richards creeks, the three main waterways
feeding Somenos Lake; a full-length
documentary video about Somenos; and
enhancement work on Averil and Bings
creeks.
The decade also brought new challenges. We faced hunting pressures under the
guise of crop protection, illegal filling of

the floodplain, the overnight appearance
of a floating crayfish farm on Somenos
Lake (that just as quickly left) and a
float plane landing strip carved out of the
marsh for drug running.

In 2000, the Society met with other groups
involved in Somenos to form a unified
conservation strategy. Our efforts were so
successful that the Somenos Management
Committee was created and, a year later,

the first Somenos Marsh Management
Plan was completed. We celebrated with
our partners by unveiling new signs for
the renamed Somenos Marsh Conservation Area.
Continued on Page 14

Photos © Paul Fletcher
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Somenos continued

At the same time, we were lobbying Bird
Life Canada, part of a global alliance of
non-governmental organizations advocating for conservation of birds and bird
habitats, to designate Somenos Marsh
as a globally significant Important Bird
Area. Somenos provides overwintering
habitat for trumpeter swans as well as
feeding habitat for great blue herons. We
were successful in our lobbying efforts
and in 2000, Somenos became one of the
first Important Bird Areas on Vancouver
Island.
Flood protection dikes
In November 2009, Somenos waters
overflowed into a neighbouring residential area. Due to the flood and the potential for future flooding, local governments developed a flood protection plan
that saw the urban area ringed with dikes
and pumps – a dated flood prevention
solution that was already losing favour
in places where flooding was a regular
occurrence. The dikes pushed far into the
marsh, allowing land previously subject
to flooding to be developed. Since then a
proposal to locate a police station on the
newly available lands has been defeated,
but the neighbouring golf driving range,

which was once farmland, did end up
getting rezoned for a huge seniors’ assisted-living residence with plans for other
buildings and a hotel.

by asking for and receiving permission
from Cowichan Tribes to rename the
larger Conservation Area the S’amuna’/
Somenos Conservation Area.

By 2013 we were getting tired. The work
that needed to be done in Somenos, particularly in invasive species management,
was becoming an impossible task for
volunteers. So we took a giant leap and
hired our first part-time employee, Elizabeth Bailey, to head up our restoration
program. After a few years we received
enough funding to hire Elizabeth fulltime.

Within five years of hiring our first employee, we are a thriving organization
with a full-time program manager, parttime biologist and two student interns
working with us during their summer
breaks. We have received funding in excess of $500,000 for restorative projects
in and around the Conservation Area. This
includes a project in partnership with the
Municipality of North Cowichan to treat
storm water before it enters the sensitive
Somenos system. Another project, a partnership with the Cowichan Land Trust, is
a series of landowner contacts with residents living around Somenos and Quamichan lakes, to help rehabilitate their
shoreline interface.

A small patch of an invasive aquatic plant
called parrots feather was discovered in
Somenos Creek in 2015. The plant is sold
for use in aquariums and garden ponds.
Within a few years it has become a significant environmental threat to both water quality and fish passage for migrating
salmon. The Somenos Marsh Wildlife
Society, with funding support from the
Municipality of North Cowichan, is now
leading the effort to control the plant by
shading – restricting sunlight to the invasive plant using heavy fabrics and planting shade trees.
A review of the original Somenos Marsh
Management Plan was
completed in 2018, and
the provincial government designated all
crown land in the conservation area as the
S’amuna’/Somenos
Wildlife Management
Area. Notably, Somenos is the first Wildlife Management Area
in BC history with a
First Nation partner in
the management agreement. We followed suit
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We have a new full-time employee, Elodie Roger, who has taken up the position
that Elizabeth Bailey left. We are moving
forward to create protected greenways in
the Somenos basin to allow wildlife, fish
and plants to thrive in a zone that is protected for all time.
In October we celebrate the 10th anniversary of our annual WildWings Nature and
Arts Festival. This year, with additional
funding from the Government of Canada, Heritage Branch, we are fortunate
enough to share the stage with our newest
partner, Cowichan Tribes. The theme is
Reconnecting with Nature, and we will
be hosting over two dozen events from
October 6-29. For more information visit
www.wildwingsfestival.com.
Paul Fletcher is a co-founder of the
Somenos Marsh Wildlife Society. He has
worked for over 30 years as a professional photographer and photography instructor (www.fletcherfoto.ca).

Community Fibre
Salt Spring plans a community-owned, wired network
by Oona McOuat
The advocacy group “Let’s Connect
Salt Spring” plans to bring community-owned fibre optics to Salt Spring
Island within the next three years.
In doing so they will join the ranks of
communities all over Canada and the
US that are taking their communications networks into their own hands for
the public good.

This is a hard sell in the age of increasing
wireless connectivity, but it may be the
only way to ensure technological infrastructure remains in local hands.
How will a wired fibre-to-the-premises
system benefit Salt Spring? Let’s first
look at one issue – emergency services.
In December 2018, one of the worst windstorms in Salt Spring’s history downed a
grid-tied Capitol Regional Emergency
Services (CREST) tower at the Vesuvius Fire hall, leaving emergency services
with major coverage gaps until they
brought a generator to that site.
Fast forward to April 2019. Due to a
botched public consultation process by
CREST, Salt Spring residents learned at
the eleventh hour that their Island Trust
Committee would vote on placing an
emergency services radio tower in the
town of Ganges.
Many Salt Spring residents opposed the
tower – not because they were against
needed emergency service upgrades, but
because they knew that once the radio

tower was erected, federal government
policy would permit commercial telecoms to co-locate their fourth and fifth
generation cellular transmitters on the
tower without public input. And when
telecoms control the network, federal
policy permits them to install 4G and 5G
transmitters, coined “small cells,” near
homes without public knowledge or consent. 5G is the fifth generation cellular
network technology operating at higher
frequencies than previous generations.
The opposition to 5G networks comes
from credible research, like a 10-year,
US$25 million study by the US Department of Health National Toxicology Program, which found radio frequency radiation associated with cancer in male rats.
Peer-reviewed studies also find that unnatural electromagnetic radiation affects
bees, butterflies, and other wildlife.
Wireless technology also comes with other strings attached: built-in obsolescence
and high energy consumption means
wireless networks have a huge carbon
footprint.
But there is another way.
Let’s Connect Salt Spring’s approach to
improving emergency services is to connect hospitals, fire and police, search and
rescue, as well as all emergency transmission sites, with wired fibre. Because
a renewable power source would be distributed through the fibre, emergency services communication, community radio,

The opposition to 5G
networks comes from
credible research.
and phone service could all remain operational during disasters and emergencies.
CREST could use a fibre network to
connect existing towers, offering better
reliability and security, with less signal
interference.
The lone disadvantage is that aerial fibre
would be more vulnerable in a windstorm, yet most of the network could be
routed underground.
Federal and provincial funding is available to improve broadband and highspeed internet access. Wireless 5G networks also rely on fibre, and whoever
accesses these funds – big telecom or
local governments – will control it.
Big telecom’s aim is wireless technological infrastructure that is developed from
the top down and for profit. Community-owned wired fibre networks aim to
support and enhance the public good with
technology that will not add to the burden of planetary problems we now face.
The technology we choose will shape our
future.
Contact: Cecile Petra, Let’s Connect
Saltspring, cpetraot@shaw.ca
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BOOM! Town
Kitimat’s pristine wilderness under siege
by Walter Thorne

Kaboom, Kaboom, Kaboom!
I’m shocked, my bicycle swerves. Where
am I? Is this a war zone? Yes, that is cannon fire. Then reality takes over. This is
Kitimat, BC, and I’m on an early morning bike ride. The cannons that startled
me are designed to scare off bears and
birds. This is not a war zone… but in a
way it is.
Kitimat’s pristine wilderness is under
siege. Our little frontier town has been
an invaded by legions of white pickup
trucks with unfamiliar logos, contractors, bulldozers, flat bed trucks. Workers have invaded, too, living in camps
on the fringes of our town of 8,000. The
platoons of arrivals are constant. Most
lumber into town aboard one of the buses

from the mushrooming fleet of vehicles
based here.
Nothing in our town is the same. Chainsaws and heavy-duty machinery are a
constant. The trees are disappearing at a
staggering rate. Thousands have been cut
this year alone, for plant site roadways,
pipeline corridors and strip-mined gravel
pits. And this is just the beginning. Security fences and checkpoints have sprung
up like morel mushrooms in spring.
It’s not only for LNG Canada, but also
for an expanded electrical sub-station,
second LNG site, pipeline construction camp, LNG offset project at nearby
Minette Bay, new hotel and much more.
For rural folks accustomed to solitude,
it’s overwhelming.

©Walter Thorne

Main Worker’s Camp Accomodation in the making
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The increased traffic, noise, and alienation of forest lands is hard on us but
tougher yet on the wilderness and its critters. No wonder the bears are wandering
into town at an alarming rate.
Nothing seems natural anymore. It is difficult now to get out birding and hiking
because roads are gated with security
checkpoints. Project staff and hired biologists frequent our haunts. How many
of them have mixed emotions about their
contribution to the transformation of the
wilderness here in the Kitimat Valley? At
least one of the staff is a falconer with a
trained Harris Hawk. The purpose of the
hawk, along with the cannon fire, is to
prevent birds and animals from nesting,
which, God forbid, would delay construction schedules.
For people keen on keeping nature worth
knowing, it is discouraging. There’s so
much to react to. What about the brushing and mowing going on along roadways during prime warbler nesting time?
What about the Pacific Traverse Energy
propane railway terminal that’s proposed
just north of Kitimat in a pristine wetland,
just upstream from the town’s riverside
water intakes?
It’s too much. Is this the cost of progress?
Do the benefits outweigh the negatives?
Clearly our environment is collateral
damage.
Walter Thorne is an environmental activist,
author, photographer, birder and retired
teacher. He’s lived in Kitimat for 43 years.

Open Pit Government
Twenty-six years of noise and dust in Sechelt
by A.S. Penne
The clock reads 5:13 a.m. when the
drone wakes me. I turn up the white
noise machine and lie back on the pillow, but the assault continues in my
ears.

The Lehigh Hanson open pit aggregate
mine dominates the centre of the town of
Sechelt. For 26 years, groups in Sechelt
have been asking the mine and local authorities to remediate clouds of dust from
rock crushing, trucking, and conveying of
aggregate, plus noise that starts as early
as 5:00 AM and runs nonstop, often 24/7.
The Sechelt mine noise is variously described as sneakers tumbling nonstop in
a dryer, a generator left on all night, or
a bulldozer going back and forth. Both
the Lehigh mine and BC’s Ministry of
Mines, Energy and Petroleum Resources
(MEMPR) have insisted that mine operations regularly cease at 11:30 PM, and
a freedom of information request confirms that “gravel extraction operations”
are prohibited between 11:30 PM and
7:00 AM. But for years the experience of
Sechelt residents has contradicted both
the restrictions and the assertions.
One source of round-the-clock noise
was confirmed in a 2015 letter from then
MEMPR Minister Bill Bennett to local
MLA Nichol Simons. “Pumps and thickeners run 24 hours a day in order to recirculate and clean water within the mine,”
Bennett wrote. The letter also said the
mine does not consider all activities at the
mine to be “gravel extraction operations,”

implying MEMPR has allowed the mine
to define the term for themselves and so
skirt the noise restrictions.
In 2016, Sechelt residents requested their
noise and dust complaints be considered
before any renewal of the Lehigh permit.
Relevant research was submitted, twice,
to MEMPR, including World Health Organization and Health Canada guidelines
on noise and its impacts on human health.
MEMPR was unmoved, and announced
in an email months later that, “at this time
there are no established timelines for a
permit amendment.”

The noise is described as sneakers
tumbling in a dryer, a generator left
on all night, or a bulldozer going
back and forth.
The UN’s World Health Organization
and Health Canada guidelines show that
during sleep, continuous noise levels
should not exceed 30 decibels. In contrast, noise monitoring of the Sechelt
mine in 2016 revealed average noise levels of 45 decibels. Sadly, both Sechelt’s
hospital and an extended care facility are
adjacent to the mine.
Ongoing noise-disturbed sleep is linked
to cardiovascular and mental health risks
as well as increased risk of accidents.
In response to their concerns, citizens are
told the mine is “working on it.” To date,

emails, phone calls, meetings, and letters
to multiple mine managers, premiers,
ministry directors, inspectors, environmental agents, and even the provincial
ombudsman have accomplished nothing.
Meanwhile, residents continue to clean
piles of dust from windowsills, decks,
railings, and cars. Doors and windows are
shut in summer because of the wafting
silt. Respiratory diseases that may be attributed to silica-infused dust – although
requests for analysis have never been answered – continue to rise.
No level of government will accept responsibility for regulating noise and dust from
a mine in the middle of a growing town.
The District of Sechelt: “We are unable to
govern that.”; the Shíshálh Nation: “We
don’t police Lehigh.”; Pamela Goldsmith
Jones, MP for West Vancouver–Sunshine
Coast–Sea to Sky Country: “This matter
does not fall under federal jurisdiction.”;
David Caughill, southwest region MEMPR Regional Director: “the Ministry’s
jurisdiction is limited to impacts on the
mine site.”
And after midnight, when two smaller,
neighbouring Sechelt mines are forced
to shut down, Lehigh Hanson persists
in its aggregate “processing,” and the
sleep-disturbing drone continues.
A. S. Penne is the author of two books,
numerous articles, essays and various literary works.
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Low Plains Sifter
Sealife ignored as humans eye the deeps for cobalt
als in polymetallic nodules,” says Andrew Thaler, CEO of the environmental
consulting firm Blackbeard Biologic and
adjunct professor at the Universities of
Maryland and Delaware. “But the real
driver of the industry is cobalt. We need
cobalt in batteries and we need cobalt in
smartphones.”

Manganese nodule

©James St. John

Last year, the International Energy Agency’s Global EV Outlook cautioned that
skyrocketing demand for cobalt in electric vehicle batteries could lead to critical
shortages of the element.

“I think it’s fair to say that the biodiversity, just on species count, rivals the tropical rainforest,” says Thaler.

by Gavin MacRae
Since the influential book Mineral Resources of the Sea by J. L. Mero was
published a half-century ago, governments and mining companies have
dreamed of extracting untapped metal
and mineral deposits from the sea floor.

Progress has been stuttering, but the technology is now sufficiently advanced that
commercial scale deep sea mining is considered by many observers to be imminent.
A decade ago, deep sea mining exploration centred around prospects off Papua
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Polymetallic nodules are found on the
abyssal plains – vast seafloor mudflats
covering over half the earth’s surface –
which, despite their bleak moniker and
homogeneous appearance, support a phenomenal amount of life.

New Guinea, and the target was massive
sulphide deposits rich in copper, gold, silver, and zinc, occurring around active or
dormant hydrothermal vents. Now, geopolitical and economic forces have shifted
attention to the Clarion-Clipperton Zone,
a 4.5 million square kilometre swath of
Pacific seafloor stretching between Hawaii and Mexico. This time the focus is
on mining polymetallic nodules: billions
of mineral-rich, potato-sized rocks littering the seafloor at depths of 3000 to 6000
metres.
“There’s a bunch of very valuable met-

The denizens of the abyssal plains are
modest: worms, crustaceans, mollusks
and microorganisms. Lacking the “big,
sexy” appeal of ecosystems surrounding hydrothermal vents, Thaler says the
plains are largely ignored in scientific literature.
This knowledge gap means the biggest
risk of mining polymetallic nodules is
that almost nothing is known about the
abyssal plains ecosystem. “Even doing
a really basic risk assessment is tricky,”
Thaler says.

Though it’s still theory, polymetallic nodules would be mined using remote-controlled machines resembling underwater
bulldozers, each equipped with a vacuum-shovel attachment to suck nodules off
the seafloor.
“These ecosystems take tens of millions
of years to form, and so essentially, if
you’re disturbing the seafloor under a
nodule field, that’s gone for the rest of
human history,” Thaler says.
The ore would be pumped up to a ship and
processed, with waste tailings returned
to the ocean floor – creating a sediment
plume that could bury and smother organisms. As well, disturbing seafloor sediments could release unknown amounts
of stored carbon, potentially making climate change worse.
According to a July Greenpeace report,
In Deep Water, the combined risks pose
“severe and potentially irreversible environmental harm, both at the mine site
and beyond. The deep ocean’s biodiversity and ecosystem functioning is barely
understood and robust mitigation is not
possible.”
The Deep Sea Conservation Coalition,
a group of over 80 non-governmental
organizations, advocates extreme cau-

We’re not going to close any cobalt mines
when we start mining the high seas.
tion. Mining should not be permitted,
they argue, without a strong regulatory
framework and until sufficient scientific
information is available to ensure effective conservation management plans can
be put into place, including a network of
marine protected areas and reserves.
The Greenpeace report also accuses the
International Seabed Authority (ISA),
the intergovernmental body tasked by the
UN with regulating deep sea mining, of
placing mining interests over marine protection.
The ISA denies the claim, but must balance a dual mandate to concurrently protect seafloor ecosystems and commercialize the seafloor.
“Even the ISA reps will acknowledge
it’s a contradictory mandate they have to
work within,” Thaler says. But because
the ISA was formed under the United Nations Convention on the Law of the Sea,
and its directives can’t be altered without
altering that Convention, the ISA is “stuck
with the management
regime they’ve been
dealt,” he says.
The ISA unveiled
draft regulations for
seafloor exploitation
this summer that will
be debated and finalized over the next
several years.
Mining active hydrothermal vents should

be off limits, says Thaler, with no way
to mitigate risk to ecosystems. For polymetallic nodules, he says it’s a matter of
scale: “The question isn’t ‘can it be done
and not disturb the environment?’ but
rather, ‘is the ecosystem big enough that
some extraction isn’t going to impact the
overall health of the ecosystem?’ with the
assumption that any extraction is going to
be catastrophic to the local environment.”
And while mining polymetallic nodules
is widely seen as less damaging than
land-based cobalt mining in places such
as the Congo, “We’re not going to close
any cobalt mines when we start mining
the high seas,” Thaler says.
While the ISA controls regulations, the
vagaries of commodities markets, extreme technical challenges, and social license ultimately dictate the future of deep
sea mining.
Canadian mining company Nautilus
Minerals learned this the hard way. With
well-explored claims off the coast of Papua New Guinea, a decade ago they were
predicted to be the world’s first commercial deep sea mining operation around
this year. Nautilus is now insolvent and
creditors are hashing out a plan to sell the
company’s remains.
“Take all future prediction on the future
of the industry with a grain of salt,” Thaler says. “It’s all incredibly volatile and
incredibly experimental. But that said,
we’re closer to being 10 years out now
than we were 10 years ago.”
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With a quarter of greenhouse gas pollution from food production and a global
population expected to reach nearly 10
billion by 2050, agriculture faces a vast
challenge: cut emissions, feed more people, and use less land to do it – all at once.
To meet this challenge will take systemic changes both in how food is produced
and in what we choose to eat.

Sponsored by
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Future
of Food
©Sarah James

Who will eat, and what will we eat?
How will we feed ourselves in this era
of climate extremes?

Land and Food
Recipe for a livable future: grow more food on less land
by Delores Broten
In August, two major global reports were released on land
and food, one from the United Nations’ Intergovernmental
Panel on Climate Change (IPCC) and the other from the World
Resources Institute. Although both try to paint an optimistic
picture of possible changes, they are, quite frankly, some
of the gloomiest documents ever to cross this editor’s desk.

The IPCC summarized its findings for “policy makers” in a
dense and obscure 43-page report, every statement qualified, as
is UN wont, by its likelihood. If the bureaucrats and politicians
managed to read Climate Change and Land: An IPCC special
report on climate change, desertification, land degradation,
sustainable land management, food security, and greenhouse
gas fluxes in terrestrial ecosystems, they would have unearthed
chilling statements like:
•

•
•
•

Asia and Africa are projected to have the highest number
of people vulnerable to increased desertification. North
America, South America, Mediterranean, southern Africa
and central Asia may be increasingly affected by wildfire.
The tropics and subtropics are projected to be most vulnerable to crop yield decline. Land degradation resulting from
the combination of sea level rise and more intense cyclones
is projected to jeopardize lives and livelihoods in cyclone
prone areas (very high confidence).
Within populations, women, the very young, elderly, and
the poor are most at risk (high confidence).
The stability of food supply is projected to decrease as the
magnitude and frequency of extreme weather events that
disrupt food chains increases (high confidence).
Increased atmospheric CO2 levels can also lower the nutritional quality of crops (high confidence).

Basically, constrained by an increasing need for food, and with
large areas of growing deserts, coupled with deforestation and
land degradation, changes in land use are difficult: “Land must
remain productive to maintain food security as the population
increases and the negative impacts of climate change on vegetation increase.... This means there are limits to the contribution of

land to addressing climate change, for instance through the cultivation of energy crops and afforestation. It also takes time for
trees and soils to store carbon effectively.” The IPCC does give
a shout out to peatlands as effective long term carbon storage;
that is, if they don’t burn.
Perhaps the most distressing aspect of the report is that the scientists essentially say that land use and agriculture are contributing massively to climate change and are being affected by that
change: “Land is already under growing human pressure and
climate change is adding to these pressures. At the same time,
keeping global warming to well below 2ºC can be achieved only
by reducing greenhouse gas emissions from all sectors including land and food.”
In other words, aside from using a focus on sustainability for
land use decisions, they wind up finding hope in the possibility
of action on climate change on other fronts. They do not apply a
confidence level to that possibility.
World Resources Institute’s Creating a Sustainable Food Future: A Menu of Solutions to Feed Nearly 10 Billion People by
2050 is, by comparison, positively cheerful.
True, the report examines three major “gaps” from a 2010 baseline:
•
•
•

The food gap: 56% more calories from crops will be
needed by 2050 to feed almost 10 billion people.
The land gap: the additional agricultural land needed,
even if yields continue to increase, will be 593 million hectares, pretty well twice the area of India.
The greenhouse gas mitigation gap: the difference
between the annual GHG emissions, mostly methane and
nitrous oxide, projected at nine billions tons from agriculture and land-use change in 2050, and the target for agriculture’s proportional contribution to stalling global warming.
“Holding warming below a 1.5°C increase would require
meeting the four-billion-ton emissions target plus reforesting hundreds of millions of hectares of liberated agricultural land.”
Continued on Page 22
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But then this report goes on to outline five lines of action and many
individual steps, which seem very doable, many of which we have
written about in the Watershed Sentinel, and in which our readers
are already engaging in various ways, such as reducing food waste,
educating women so they can lower population growth, buying local, and carbon-storage agriculture.
•
•
•
•
•

Reduce growth in demand for food and agricultural products
Increase food production without expanding agricultural land
Exploit reduced demand on agricultural land to protect and restore forests, savannas, and peatlands
Increase fish supply through improved wild fisheries management and aquaculture
Reduce greenhouse gas emissions from agricultural production

It’s still a heavy agenda, but almost all of us, and every level of
government, can achieve some of these actions, in the faith that
they will all add up.

Reaping What We Sow
Dan Jason’s new chapbook, Changing the Climate with the Seeds We Sow (Saltspring Seeds,
2019), with delightful watercolour illustrations by Lyn Alice, is a welcome balance to the heavy
reading of the official reports. As the author says, “The beans, grains, greens, herbs, and seed
foods in this book have either been sadly neglected or madly disrespected by North Americans,
but they shine with beauty, abundance, diversity, and richness.” The little book is positively enticing and its clarion call is simple and clear: “We all create the state of the earth, each and every
day. By making conscious food choices, we can indeed help moderate climate change.”
Bon Appetit!
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The Meat of the Matter
Good beef, bad beef... what’s the beef?
by Dr. Jonathan Foley
Most of the beef produced in North
America has a staggering environmental impact. But some of it doesn’t, and
may even have crucial environmental
benefits. So how can we tell the difference between “good beef” and “bad
beef”? And what can we do about it?

imal production, and the American FDA
has taken similar measures. But many
fear that this is not enough to reduce the
risk of antibiotic-resistant disease outbreaks that could jump into the human
population. This alone raises big questions about feedlot operations.

First, let’s look at the bulk of the beef produced in North America today. Generally
speaking, beef cattle spend the majority of their life on grazing lands, and are
then rapidly fattened (or “finished”) for
a few months in feedlots before they are
slaughtered.

There are also concerns about animal
welfare in feedlots. Scientific evidence
shows that cattle in feedlots experience
higher levels of stress and digestive problems than grass-fed cattle.

In feedlots, cattle are kept in cramped
spaces, fed grains (mainly corn, sorghum, wheat) and forage (mainly alfalfa
and corn silage), and pumped full of antibiotics and growth hormones. This helps
bring cattle to slaughter weight quickly,
and with the marbled texture beef consumers have grown accustomed to.
Naturally, keeping millions of cattle in
confined feedlots creates some problems.
One is the use of antibiotics. Feedlot cattle are not given antibiotics because they
are sick, but because antibiotics make the
animals fatten faster. [Ed: Antibiotics reduce liver abcesses (from grain-feeding)
that slow the animals’ growth rate] Public health experts are concerned that this
could give rise to antibiotic-resistance
microbes. To help address this concern,
Health Canada imposed new rules in late
2018 to cut back on antibiotic use in an-

Eat less, waste none,
and try to source it
from grass.
Animal feedlots also generate staggering
amounts of animal manure, which contaminate waterways and lakes and cause
air pollution and noxious odours.
Vast areas of land are needed to supply
feedlots. For example, in the US, corn
alone occupies almost 100 million acres
of farmland – an area nearly half the size
of British Columbia. Most of it is used to
make ethanol and animal feed instead of
food people can eat directly.
Mostly, it’s just a giant waste of food, because the process of converting grains to
edible beef is inefficient. In fact, it takes
about 30 calories of edible corn (which,
unlike grass, we humans could eat our-

selves) to grow one new calorie of edible
beef. Where else do we throw away 29
out of 30 calories in the food system?
Cattle are also a major contributor to
climate change. Most importantly, cattle
burp (not fart) lots of methane, a shortlived but potent greenhouse gas that traps
heat about 34 times more effectively than
carbon dioxide over a hundred-year timespan.
But a small percentage of beef is entirely
grass-fed, and is never sent to feedlots.
In many ways, this grass-fed beef can
be better for the environment. Well-run
grass-fed systems avoid most of the manure pollution and associated water quality issues of feedlots. Plus, grass-fed cattle
can often coexist with wildlife, making
well-run pastures a potential benefit to
biodiversity. Grass-fed operations also
largely avoid the problems of antibiotic
resistance, and many see them as an improvement in animal welfare.
But it’s not all good news
Grass-fed beef cattle take more land and
more water to grow than their feedlot
cousins. Another potential downside of
grass-fed beef is that because the cattle
take longer to “finish” to their slaughtering weight, and therefore live longer, they
generate more lifetime-cumulative methane emissions.
Continued on Page 24
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But an intriguing potential benefit of
grass-fed systems is that they may, in
some circumstances, offset their greenhouse gas emissions by improving soil
health, building soil organic matter, and
sequestering significant amounts of carbon from the atmosphere. Several groups
have claimed that grazing systems,
managed in very specific ways, can add
enough carbon to the soil to more than
offset their inherent greenhouse gas emissions, and become a climate solution instead of a climate problem.
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While some studies have questioned how
widespread and how long-term this phenomenon is, this is intriguing stuff. It may
be possible to raise cattle in ways far less
damaging to the climate, and which in
some circumstances may even be beneficial, by sequestering enough carbon to
offset more emissions than the cattle produced in the first place.
I would love for this to be true, and I think
some groups have demonstrated that it is
– in certain circumstances.

But the questions that concern me are:
• How long can grazing soils keep
building up organic matter and soil
carbon? Don’t soils eventually “saturate” their levels of organic matter,
and can’t hold any more?
• How widely can this practice be implemented? Does it work in all soil
types, or just some? Does it work
in wet climates, or dry? In cold, or
warm? When does it work, and when
does it not?

While I have some questions about the
long-term benefits of grass-fed beef as
a climate solution, I have no doubts that
good grazing systems can be less damaging to climate change than feedlot systems, and sometimes can be net beneficial. It would be great to see many more
systems like this operating at the commercial scale.
Sadly, there is no easy way to replace feedlot beef production with grazing cattle.
A 2018 study published in Environmental
Research Letters shows that the current
pasture systems in the US could only produce about 27% of the current beef supply for the country. Even supplementing
these grass-fed operations with forage
from croplands would only meet about
60% of current US beef demand.
Others disagree, suggesting better grazing practices can boost the productivity of
grasslands enough to help offset the feedlots. Some demonstration projects and the
very few peer-reviewed studies on this
also suggest productivity gains are possible, but more research is needed to see
how big this effect is, under what circumstances it can happen, and for how long.
And even if grass-fed operations could
significantly boost their productivity everywhere, and scale up their market share
by 30 to 100 times, it would take decades
of work, hundreds of millions of acres,
and billions of dollars.
So here’s the crux of the issue
Yes, it seems that grass-fed beef can be
better for many environmental issues
than feedlot beef. And, in some circumstances, well-managed grazing systems
may even be a climate change solution.
But, even so, there is no easy way for

The only way to ensure we quickly reduce
the environmental impacts of beef is to simply
cut the demand for feedlot beef – by a lot.
grass-fed cattle to immediately and completely meet the demand for beef. The
only way to ensure we quickly reduce the
environmental impacts of beef is to simply cut the demand for feedlot beef – by
a lot. One way to do this, of course, is to
dramatically cut back our beef consumption, since feedlots produce the vast majority of the stuff. Just eat less.
Overall, beef consumption is declining
in North America, and that has contributed to a reduction in beef-related environmental impacts. Nonetheless, we still
eat four times the global average and far
more than is recommended for our health.
Needless to say, we could stand to cut our
beef consumption dramatically.
We could meet some of our desire for beef
with new plant-based substitutes, including burgers from Impossible Foods and
Beyond Meat. These meat alternatives
are proving to be immensely popular, and
may eventually replace a sizable fraction
of US beef production, but the industry
is still a long way from doing that. And
the potential for laboratory-grown meat
products, where animal cells are grown
in vats without live animals involved, are
intriguing.
So, based on all of this, I have some basic rules to guide the environmentally responsible consumption of beef.
1) Eat much less beef. Feedlot beef is an
environmental mess, and even if grassfed beef is great for the environment, we
probably can’t grow enough of it, quick-

ly enough, to keep eating so much of it.
We’ve got to cut back some of it, at least
in the short run.
2) Waste none of it. Beef is one of the
most resource-intensive things we produce in the food system, no matter how
it’s grown. We should treat beef as something precious that took enormous resources to grow. It shouldn’t ever be left
to waste.
3) Source it from soil-building grasslands. While I still have a few questions
about grass-fed beef, it is clear that grassfed systems can often be better for the environment. So let’s support the ranchers
who do this work, and help reward them
for making beef as sustainable as possible.
To me, even in this ongoing debate,
with lots of confusing claims and counter-claims, my relationship with beef is
going to be simple: eat less, waste none,
and try to source it from grass.
And, of course, keep having constructive
discussions about the future of meat, our
diets, and the environment of this planet.
We all have much more to learn.
Adapted from original article Beef Rules
published at www.globalecoguy.org
Dr. Jonathan Foley is an environmental
scientist, writer, speaker, and the executive director of Project Drawdown, a
research organization that identifies the
most viable global climate solutions.
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Ocean Farming
“3D” is big on the East Coast, but Van Isle aims to catch up
by Gavin MacRae
The climate crisis will force a shift in
where and how we get our calories.
Farms in the future will need to produce more food on less land, all while
cutting their greenhouse gas emissions.

For Bren Smith, director of the non-profit
group Greenwave, this transition means
expanding our definition of farming to
include the ocean. Smith is the driving
force behind the zero-input aquaculture
system known as vertical or 3D ocean
farming.
The 3D part may sound techy, but Smith
says the concept is simple. A grid of ropes
extends from anchors on the seafloor to
buoys on the ocean surface. A horizontal
rope scaffold is fixed off the vertical lines.
Supported by the horizontal ropes, seaweeds grow interspersed with cages for
shellfish, such as scallops and mussels.
Oysters and clams grow in cages below
on the seafloor. The resulting symbiosis
produces high yields of diverse species
on a small ocean footprint.
The farms are thriving ecosystems, Smith
says, which create habitat for other marine life, offer coastal protection from
storm surges, locally buffer against ocean
acidification, and filter nitrogen from fertilizer runoff.
“Fresh water, fertilizer, feed, land, all
those things, those inputs, the cost is going to go up in the climate era.... Zero-input food’s going to be the most affordable
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“I would love to see young entrepreneurs
and First Nation-owned businesses
take on the industry.”
©Team GW (GreenWave)

food on the planet. It’s going to move us
to the center of the plate.”
The cost of entry for 3D ocean farming
is low relative to land-based agriculture
(US$20-50,000 can bankroll a typical
farm). Smith envisions 3D ocean farming as a vibrant new industry displacing

extractive industrial fishing and creating
jobs on small-scale ocean farms around
the world.
In an earlier life, Smith’s livelihood as
a commercial fisher ended with the collapse of the cod fishery in Newfoundland
in the 1990s. After a stint at a northern

Canadian fish farm, Smith transitioned
to oyster farming off the coast of New
York. Some years later, hurricanes Irene
and Sandy left his oyster crop in ruin. At
the same time, rising ocean acidification
was killing oyster seeds, while warming
waters drove lobsters further north. Determined to find a model of aquaculture
more resilient to climate change, Smith
teamed up with Charles Yarish, a seaweed expert from the University of Connecticut, to develop the 3D ocean farming system. The result was so successful,
Smith co-founded Greenwave to spread
the word.

shellfish operations looking to diversify.

Greenwave’s training program has been
inundated, Smith says. “Right now the
demand’s too high. We have requests to
start farms in 20 countries around the
world. It’s just insane, we have a waiting
list of 10,000 farmers.”

In this arrangement, the waste from a
fed species such as a fish or shrimp becomes inputs for other species such as
shellfish or seaweeds. Though not yet
pursued commercially on Vancouver Island, IMTA and 3D ocean farming share
the goal of remediating ocean ecosystems
and creating high yields on small footprints.

Despite Greenwave’s success, ocean
farming hasn’t yet telegraphed to Vancouver Island – at least under the 3D banner.
But what Vancouver Island does have is a
burgeoning interest in kelp farming.
“We’re in a region that has the richest kelp
biodiversity in the world.” says Allison
Byrne, a kelp researcher at North Island
College’s Centre for Applied Research,
Technology and Innovation in Campbell
River. “We have lots of coastline and lots
of capacity in small coastal communities
in terms of marine and boating experience that could be applied to the industry.
And beyond that there’s a lot of interest,
specifically in kelp farming.”
At a seaweed commercialization workshop in Courtenay in June, Byrne says the
room was “absolutely packed” with entrepreneurs as well as established fish and

“There are a lot of companies and individuals that want to push this ahead and
are working to do so,” says Byrne. “I
think it will look a lot different five years
from now, there’ll be a lot more startup
farms.”
Another promising ocean farming concept called Integrated Multi-trophic
Aquaculture (IMTA) was pioneered on
Vancouver Island by Byrne’s former academic supervisor, eminent aquaculture
researcher Stephen Cross.

For ocean farming, and kelp farming in
particular, to grow on Vancouver Island,
seed and processing facilities are needed,
says Byrne.
“We need to reach that critical mass of
having enough biomass from multiple
different growers
to create a demand for processing facilities.”
“I would love to
see young entrepreneurs and First
Nation-owned
businesses take
on the industry,”
says Byrne, “and
I would love to
see small and me-

dium sized farms working together, at
least at this point, to create a demand for
processing.”
And while forward-thinking chefs have
created a boutique culinary demand for
seaweeds, there is plenty more market
potential for kelp at the grocery store.
Kelp salad greens, chips, sauerkraut,
pickles, smoothie cubes, tea, beer, gin,
and more could be on the menu.
The largest food market, Smith says, is as
a healthy additive to replace the soy ubiquitous in many foods.
Other opportunities for seaweed are for
use as animal feed, fertilizers, and for
high value compounds extracted for use
in pharmaceuticals and cosmetics.
Byrne says the industry needs to continue
educating the public on the environmental benefits and economic opportunities
of seaweed agriculture. “I think it’s an
unfamiliar sector, but once people learn
about it, they love it,” she says.
“They’ve done such a good job marketing the concept in New England and on
the East Coast. But I think we can catch
up in the grand scheme of things.”
“This uplifting tome offers well-founded hope...”
“A roadmap to liberation from the greedy banksters’
death grip on our environment and societies.”
Joyce Nelson

Bypassing Dystopia
Hope-filled challenges to corporate rule
The Sequel to Beyond Banksters

Watershed Sentinel Books
www.watershedsentinel.ca/bypassing-dystopia

$20

ISBN 978-0-9953286-3-1

watershedsentinel.ca | 27

Vanishing Fish
Dr. Daniel Pauly on global fisheries and the “toxic triad”
Interview by Gavin MacRae
In his new book,
Vanishing Fish:
Shifting
Baselines and the
Future of Global
Fisheries,
Dr. Daniel Pauly
draws on his
prolific and decades-long
career as a fisheries biologist, UBC professor, and writer
to offer a sharp, thought-provoking critique of global industrial fishing.

The book takes aim at a heavily-subsidized system so driven by short-term
profits that it appears ready to sacrifice its
own future – and the future of the oceans.
But Pauly also offers a way to turn the
situation around.
The Watershed Sentinel spoke with Pauly
about Vanishing Fish. Following are
highlights edited for length and clarity.
WS: In your book, many of your points are
distilled by what you call the toxic triad.

DP: These are three important features
of modern fisheries: that we don’t really
know what they catch, that they overfish,
and that the science is ignored.
Not knowing what they catch has to do
with illegal fishing. Also, it has to do with
the big difference between industrial fishing and artisanal and subsistence fishing,
which is the basis for much of the food
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security in the South Pacific, the Caribbean, West Africa, and also in parts of Asia.
In every country in the world, essentially, small-scale fisheries are ignored. Also
ignored are the fish that aren’t marketed
or are discarded, because officially, those
fish are caught illegally.
The second element, overfishing, has
long been masked at the level of somebody going to supermarket to get fish.
Where you once bought local fish, now
you get imported fish, but you don’t notice it at the level of consumption, because the market is global. Canada was
once a net exporter of fish and now we
have become net importers. Big markets like the US, Japan and the European
Union have become major fish importers.
And that is, in a sense, similar to how we
outsource manufacturing and polluting
and everything else. We also outsource
fish. And it’s quite clear that there is not
enough fish to go around. Something has
to yield, and that is the food security of
developing countries.
The third leg of this triad is that fisheries science is ignored. Canada gives the
best example, with the absolute gold rush
for cod in Newfoundland and Labrador.
The scientists that were saying, “hey, this
fishery is in trouble, let’s roll it back a
bit,” they were totally ignored. And yet,
the signs were clear, in retrospect. The
people in the outports, the small scale
fishers who go twenty, thirty kilometres
out, could see the catch dwindle to noth-

ing. But the big operations did not see the
catch dwindle because they could follow
the residual fish to where they went.
In all countries, you have the situation
where industry has access to the ministers, the politicians, the policymakers,
and can influence them to continue fishing, and to give them subsidies. So they
continue raking in money and over-exploiting a resource that is not actually
theirs, and they wipe it out…. Fisheries
are a public good that in most countries
is allocated to the fishing industry. If they
were to pay rent, or at least receive no
subsidies, they could not overfish the way
they do.
Where’s this political influence coming from, considering that in advanced
economies, fisheries account for so little of GDP?

I think it comes from the perception that
fishers are “real men,” people who challenge the sea and take risks and brave the
elements and stuff. Things like the television show “Deadliest Catch.”
Right, there’s a certain sort of an archetype of “bold fisherman.”

That’s right. And what is not perceived is
that fishers indeed take risks, but that their
entire operation is to the benefit of stockholders that sit safely at home. These big
companies, the shareholders aren’t fishing, they’re just going to the bank, getting
the return on the shares. This is just an-

Vanishing Fish: Shifting Baselines and the Future of Global Fisheries
Dr. Daniel Pauly
Published by Greystone Books
Hardcover | $34.95 CAD
ISBN: 9781771643986

other industry for them, like mining and
like pharmaceuticals, that they invest in.
They couldn’t care less about about what
happens to the sea.

industry to say that everything is fine. I
have encountered that situation many,
many times. Essentially, they are industry
hacks.

Doesn’t the industry have any foresight? It seems idiotic to not be planning long-term.

It sounds similar to other extractive
industries, where there’s a network
of researchers, or whatever you want
to call them, that aid and abet the extractive model.

If you are a captain of this industry you
have quarterly profits you must meet.
And I have the impression that nowadays,
big corporation are even shorter sighted.
They expect very high returns over the
short term. And the moment they cannot
get those returns, they transfer their assets to another venture.
In the book you talk about how “fisheries deniers” have sprouted up, and
you draw parallels between them and
climate change deniers.

I don’t name names, but Washington is
full of them. They are directly paid by

The result is that the little fishermen get
squeezed out, because only the big ones
can afford these lobbyists-cum-scientists.
With global warming, the result is that we
do nothing about it as it gets worse and
worse. In fisheries it’s similar.
So what are some key things that that
can be done about this?

It’s quite clear that that the problem as a
whole can be licked. In fisheries, if you
had no subsidies or [minimal] subsidies,
much of the overcapacity of excess ships
would decline.
Basically, regular folks
need to elect politicians who are not
beholden to big companies. A lot of talk
nowadays is structured
around what we can
do as consumers. But
actually, what we can
do as citizens is more
important. If people
tell you that the market

is going to resolve all problems, they are
lying. After you have done your duty as a
citizen and voted, then you can press the
“guilt” button – you are guilty, morally, if
you eat this fish or that fish. This works,
but only with your friends. And it works
only in a limited context. Guilt doesn’t
really work, but shame does…. Even
companies with no conscience want to
make a good impression, and they don’t
like to lose face. So what citizens can do,
in addition to voting, is to get involved
in civil society, and join NGOs that raise
hell.
In that context, is there any point
worrying about the different labelling
schemes for safe seafood?

I think people who live on the lower
mainland are relatively well served by
Ocean Wise. It is a nice step, obviously
people should should eat the right thing,
but in God’s name, that’s not enough.
You don’t change the world through your
stomach.
Continued on Page 30
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Pauly continued

Is there a role for aquaculture to partially solve this problem?

Yes and no. Aquaculture consists of two
fundamentally different activities: raising
carnivores, and raising animals that eat
vegetable matter, or that you don’t have
to feed. If you farm mussels, oysters,
clams, or carp in freshwater, you don’t
feed them meat. This adds to the food
supply for people.
If, on the other hand, you raise carnivores
– salmon and sea bass and so on – you
have to feed them with other fish. These
other fish can be eaten directly. This form
of aquaculture doesn’t add to the supply
of fish that we have. Only raising herbivores does that, and is actually the bulk
of world aquaculture – in Asia, mainly
in China, and in other parts of the world.
But in Europe and North America, the
aquaculture almost always is salmon, and
the damn salmon have to be fed with feed
that contains other fish. There is no net
gain. If you produce salmon, you actually
consume fish, you don’t produce fish.
How do marine reserves fit into this, as
a solution?

Marine reserves are an absolutely necessary component for ensuring fishery sus-

Mike Harris holds a white sturgeon for a moment, before returning it
to the waters of Suisun Bay.

tainability and abundance. Because essentially, there are some fish that are very
sensitive to any fishing. We shouldn’t
fish everywhere. Therefore, if we want
to maintain, for example, sturgeon which
live over 100 years, they cannot be fished
as if they were sardines. The best thing is
to leave them alone.
You talk in your book about a disconnect between marine biologists and
lawmakers.

Basically,
there
is no direct connection between
the science and
management, and
lawmakers. When
I was working in
the tropical world,
I thought this was
a feature of developing
countries
and that in advanced countries
there was a better
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connection. But when I came to Canada,
I was really disappointed. The catastrophe with Atlantic cod is because politics
determined how much fishing was done.
The scientists were supposed to provide
justification for the policies that were established for political reasons. This state
of affairs leads to one stock after the other
being wiped out. What I found is that the
only way to bring science to the attention of policymakers is to work through
NGOs. Because NGOs have public influence, where issues such as sustainability, marine protected areas, endangered
species and so on, can be discussed and
are being pushed among the public, and
then they become relevant, because [the
state] doesn’t listen, really, to their own
scientists.
Dr. Daniel Pauly is a French-born marine
biologist who has won numerous awards
for his work studying human impacts on
global fisheries. He is a professor and the
project leader of the Sea Around Us Project at the UBC Institute for the Oceans
and Fisheries.
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How Much to Cut?
A justified-by-nature approach to sustainable forestry
by Bruce Ellingsen
For the Cortes Island community, obtaining a community forest tenure on crown lands and managing it sustainably, while
allowing for a modest timber harvest, has been a priority
since the 1990s.

But how can we determine a rate of timber harvesting that will
ensure the community forest is sustainable? On the surface, this
appears challenging, considering the complexities of forest ecosystems and the many different approaches to forest harvesting
and management. However, if we step back and look at the underlying dynamics of any healthy ecosystem, we ﬁnd that, large
or small, complex or simple, all ecosystems must be able to acquire or generate the nutrients required to maintain their metabolic functions, plus a “surplus” to cushion the system through
lean times.
Mature forests generate more than enough nutrients to thrive,
with surpluses stored in the tissues of the trees or in the forest’s
soil. Before colonization and industrialization, Paciﬁc coast forests were sustainable, with harvesting levels that met the needs
of Indigenous Peoples. After demands for timber grew, technology advanced and harvesting rotation periods diminished, resulting in increasingly unsustainable extraction rates.
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In BC, there is growing recognition that the impact of conventional forest management, made worse by the shortening of the
“rotation age” (now often only to 30-60 years between harvests),
is removing far too many nutrients from these forest landscapes
for them to be sustainable.
Following a harvest, most of the nutrients needed by a regenerating young forest come from accumulations stored in the landscape from previous generations. Over time, myriad organisms
re-establish themselves in complex, interdependant relationships that are increasingly able to generate the nutrients necessary to sustain a forest ecosystem.
Any healthy ecosystem can tolerate losing a portion of its accumulating nutrients, but requires most nutrients to remain in the
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system to ensure its ongoing health. Unless forest ecosystems
are allowed to grow beyond the age when nutrients are being
extracted by the growing forest, the forest will be successively
degraded by each short-rotation harvest.
So the question remains: how much of the accumulating nutrients in the annual incremental growth of the ecosystem can
be extracted in timber or biomass without reducing the forest’s
ability to sustain itself?
Look to nature
It is difficult to ﬁnd examples of “managed forests” that have
proven sustainable over millennia. However, in the natural
world, there are many “consumptive” dynamics that have been
functioning for thousands or millions of years. These can provide clues as to what proportion of accumulating nutrients might
be sustainably removed from our community forest.
Let’s look at some examples of sustainable relationships found
in the natural world:
•

•
•

•

Biologists believe some 15% of the leaf production of tropical forests is used by leaf-cutter ants as substrate for growing fungus for their food, according to a 1999 New York
Times article.
Big cats on the Serengeti take about 16% of the total prey
biomass, according to research by Anthony Sinclair, zoology professor emeritus at UBC.
Polar bear expert and University of Alberta professor Ian
Stirling found polar bear predation of ring seals (which
make up 95% of the bear diet) ranges from 15 to 22% of the
annual incremental growth of the seal population.
A long-running study on the relationship between peregrine
falcons and ancient murrelets in Haida Gwaii found that the
falcons hunt 15–20% of the annual growth of the murrelet
population, according to CBC’s Nature of Things.

See a trend? In nature, a consumptive rate between 15% and
22% of the annual incremental growth of the consumed has
been demonstrated.
Considering these examples and the fact that timber harvesting
is not a “closed loop system” where nutrients remain within the
ecosystem, the average harvest taken, over any ﬁve years, from
the Cortes Island community forest should be limited to 15% of
the Mean Annual Incremental growth (MAI – a measure of the
average yearly growth of the timber in the community forest).

Unless forest ecosystems are allowed to grow
beyond the age when nutrients are being
extracted by the growing forest, the forest will
be degraded by each short-rotation harvest.

Veteran forestry consultant Herb Hammond, and Jerry Franklin,
professor of Ecosystems Analysis at the College of Forest Resources at the University of Washington, both believe less than
25% of the MAI is “surplus” to the needs of the ecosystem over
the long term.
Benefits
Preserving 85% of the annual accumulation of nutrients in the
community forest ecosystem would form a simple, measurable
foundation to managing Cortes Island’s community forest, ensuring the forest survives in perpetuity.
The timber harvested and available to local entrepreneurs for
value-adding would increase in size and quality, just as competing timber sources diminish. This would provide a stable base
for the local forest sector economy, with room for future development.
As the forest regains old growth characteristics, it will become
more biodiverse and resilient – boosting its ability to respond
to the impacts of climate change. The knock-down effects of
a thriving forest would benefit salmon runs, as natural hydrological cycles throughout the landscape and streams of Cortes
are re-established. Epiphytes and mycorrhizal fungi, potential
major sources of nutrients for an older ecosystem, would have
time to re-establish healthy populations.
Let’s demonstrate a dramatically different and justiﬁed-by-nature approach to management of Cortes’ community forest – for
our community, and for visitors drawn to Cortes to see a forest
managed sustainably.
Bruce Ellingsen is a 70-year resident of
Cortes Island with a family background in
forestry and a lengthy interest in sustainability. Contact him at bruceellingsen@
gmail.com with feedback.
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Wandering in Merv Wilkinson’s legacy

by Hans Tammemagi
Black western thatching ants trudge
along a highway leading to their swarming metre-high ant hill. These industrious little insects clean the forest by
eating insect pests and dead animals;
their burrowing aerates soils and promotes water absorption, improving and
retaining groundwater. In Wildwood
Ecoforest, south of Nanaimo on Vancouver Island, the ant hills are but one
example of how an old growth forest
helps create healthy groundwater.

Wildwood is unique in the Pacific Northwest for being commercially logged since
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1945. On its 77-acre patch of old growth
forest, Douglas firs soar into the sky, the
rat-a-tat of pileated woodpeckers echoes
through the trees, and emerald-green
moss blankets the ground. The forest
illustrates the diversity of nature, where
myriads of species have intermingled and
evolved over millions of years to form an
incredibly complex web of life. It is in
stark contrast to the moonscape clearcuts
of modern industrial forestry. At Wildwood, nature rules – while also yielding a
harvest for human use.
I visited Wildwood for three days to find

out how this win-win achievement is accomplished. On the first day I wandered
through the forest with Barry Gates, one
of Wildwood’s managers, to select trees
for harvesting, and to learn about old
growth forests and ecologically sustainable forestry.
“You have to understand this vast interconnected network that forms an old
growth ecosystem well,” Barry said, “to
harvest it properly.” He explained that
coastal old growth is at least 250 years
old, with big trees, a multi-layered canopy, snags (vertical dead trees) and logs

Fallen logs, I noted, are nurseries for new
life. As a log decays, its spongy wood
holds water for a profusion of plants and
trees that grow along its top like a Mohawk haircut. Barry plucked a piece of
wood and squeezed it. “These logs hold
water even in a drought,” he said, water
oozing between his fingers.
Perched, or canopy, gardens are unique
to old growth forests because it takes
150 years or more for soil to develop on
branches, which support different species than the forest floor. The endangered
marbled murrelet, for example, makes its
nest high in ancient trees. Some vole species spend their entire lifetimes aloft.
At Wildwood, I sensed the spirits of the
rocks, trees and plants. Little wonder, for
old growth forests are one of the richest
and most diverse places in the world.
With four times the biomass of tropical
forests, they are the ultimate in nature,
the zenith of forests. Old growth excels at
oxygenating air, filtering water and providing excellent habitat for a wide range
of living creatures.
Water for human use depends on healthy
forests. In old growth forests, large accumulations of leaves and decaying fallen
trees filter and absorb rainwater. A vast
intertwining of roots as well as ant burrows, for example, filter, store and improve groundwater.
Wildwood is in the upper portion of the
Quennell Lake watershed. Mapping and
studying the watershed has started recently, with a view to promoting logging by
sustainable methods, as opposed to damaging industrial forestry.

At a clearing containing a portable sawmill, we cut several long boards. Because
Wildwood’s trees are older than modern
plantation forests, the lumber has fewer
knotholes and a finer grain. The sawyer
can also readily cut custom lumber. Because of this, Wildwood lumber fetches
good prices. I sensed a lesson: perhaps
BC’s timber industry should strive to
make premier products from premier
wood.
I returned to the homestead where I
would be staying, alone but for the ghost
of Mervyn (Merv) Wilkinson. In 1945 he
began to cut timber using a logging method that provided him an ongoing income
while preserving the forest’s natural
character. He harvested every five years.
When he passed away in 2011 there was
more timber growing on the property
than when he started, and Wildwood was
still a beautiful old growth forest. Today
the Ecoforestry Institute Society carries
on Merv’s work.
I strolled forest paths until dusk turned
to darkness and bats flitted overhead. I
thought of the trees as living time capsules with a biological memory stretching back many human generations. If
only we could learn to think and plan on
their time scale, the ancient trees would
be honoured and preserved, not logged
into oblivion.

Representatives of more than 21 countries have visited Wildwood to study
his ecoforestry methods. David Suzuki
called Merv a Canadian hero. Jane Goodall applauded his work. In 2002, Merv
was honoured with the Order of British
Columbia and the Order of Canada.
Yet the forest industry in BC, with full
government support, cuts down monumental trees, vigorously, and permanently. Old growth forests have huge ecological, spiritual, recreational, and emotional
values, that far transcend the economics
of their wood fibre, yet these values are
ignored.
Before leaving, I sat underneath a giant
Douglas fir deep in the forest. High above,
sixty million needles harvested sunlight
and cleansed the air. It was spiritual and
moving. I hoped there would always be
places like this in British Columbia.
A former environmental consultant/scientist and adjunct professor, Hans Tammemagi has also penned ten books and
hundreds of articles for magazines and
newspapers.
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(horizontal dead trees). Together, these
features support a profusion of life far
richer and more complex than what is
found in younger forests.

My admiration for Merv grew as I
learned he wanted his forest to provide
lumber and retain its character in perpetuity. He constantly refined his practices
to produce a healthier forest. He shunned
pesticides and fertilizers, allowed woody
debris to accumulate on the ground and
did not burn slash. Most importantly,
Merv always harvested less than the annual growth rate.
Merv’s wisdom was widely recognized.
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Laying Waste

by Joe Foy
The sky was as blue as a robin’s egg
with nary a wisp of cloud nor smoke to
mar the view. The Skagit River, here
so close to its source more like a little stream than a river, meandered
beneath the wooden bridge at Cayuse
Flats day-use area in Manning Provincial Park.

I cycled up into the mountainous wilderness called the “Donut Hole.” The
5,800-hectare unprotected area is completely surrounded by Manning and
Skagit provincial parks. You’d think I
would be happy to be heading into the
mountains on such a picture-perfect day.
Instead, I was filled with dread about the
logging aftermath I had come to see.
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An hour later I rode into cutblock SD102.
Until mid-2018, this was a beautiful
green high elevation old forest gracing
the west slopes of Eastpoint Peak. But
now a 16-hectare clearcut with huge
piles of logs bleaching in the August sun
scarred the mountainside.

The wood waste piles bristled like massive porcupines with mangled tree trunks
for quills. I struggled to clamber to the
top of one of them and wondered, what
was the reason for clearcutting the forest
only to leave so many of the felled trees
in these big piles?
Many trees this high on the mountain are
slow-growing and stunted – not much
good for making lumber. Much of the
wood gets pulled to the road and left in a
big pile to be burned, come fall.
If so many of the trees are useless for
lumber, why did the BC government allow the logging here to go ahead?
In fact, throughout the summer and fall
of 2018, thousands of people had written
to the BC government imploring them to
drop their logging plans for four cutblocks
in the Donut Hole. They asked the government to live up to their international
treaty with the US, which commits both
countries to protect the transboundary

Skagit watershed from industrial damage.
The mayor of Seattle and the governor of
Washington State even called on Premier
John Horgan, asking him to abandon the
logging plans.
But like some giant machine that could
not be turned off by the premier, the BC
Timber Sales operation in the Donut Hole
continued to grind away until every tree
in the four cutblocks was felled.
And now a mining company has applied
to drill for gold in the Donut Hole. Imperial Metals, infamous for the 2014
tailings dam collapse at its Mount Polley
Mine, wants to operate in the headwaters
of the Skagit River. A decision on whether to approve this reckless project is expected later this year.
But in a replay, when concerned citizens, First Nations, Tribes, and elected
representatives from the US expressed
opposition to Imperial Metals’ plans for
the Donut Hole, BC’s Minister of Mines
Michelle Mungall replied that she doesn’t
have the authority to intervene.
So the question is – who is in charge? Do
our elected leaders have their hands on
the wheel, or is BC logging and mining
simply on bureaucratic autopilot, laying
“Beautiful British Columbia” to waste?
Joe Foy is co-executive director of the
Wilderness Committee, the people-powered wilderness preservation group
working for a wild future.
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