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At the ’Shed
Star of the year! Proofreader Mary Gavan made her contributions to this issue from 
her iPad, while on the banks of the Brahmaputra, a branch of the Ganges. 
Wild Times rolls on. Despite his semi-retirement from the Wilderness Committee, 
columnist Joe Foy promises to continue his pithy contributions, enjoyed by so many. 
Whew! And thanks for all that work, Joe.
Don’t forget our two great deals for you – the popular calendar and subscription com-
bination – only $30 – or the amazing two-for-one gift subscriptions. See the insert in 
this magazine, check it out online at www.watershedsentinel.ca, phone 250-339-6117, 
or email editor@watershedsentinel.ca 
Next year: The theme for the first issue of our 30th year will be The Path Forward. 
Where to go from here, and what to do? We are going to focus on the concrete actions 
already replicating around the world despite the paralysis in governments. 

When you want your message to reach 
thousands of concerned and active 

readers, please contact us for our ad rate 
sheet: 250-339-6117 or  

editor@watershedsentinel.ca
www.watershedsentinel.ca
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December 27, 2019

Member Magazines BC and Magazines Canada
ISSN 1188-360X

Publication Mail Canada Post Agreement 
PM 40012720

Return Undeliverable Canadian Addresses to:  
Watershed Sentinel

Box 1270, Comox, BC, Canada V9M 7Z8
250-339-6117

editor@watershedsentinel.ca
www.watershedsentinel.ca

Publisher Watershed Sentinel Educational Society
Editor Delores Broten
Managing Editor Claire Gilmore
Graphic Design  Ester Strijbos
Staff Reporter                                              Gavin MacRae
Renewals & Circulation Manager  Dawn Christian
Advertising Sally Gellard

Special thanks to Sarah James, Valerie Sherriff, Mary 
Gavan, Jason Motz, Maggie Paquet, Barry Saxifrage, 
Kathy Smail, Norberto Rodriguez de la Vega, Sally 
Gellard, Susan MacVittie, the writers, advertisers, 
distributors, and all who send information. 
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We acknowledge the financial support of the 
Government of Canada. 

From Us All
This can be a harrowing job, sifting the environmental news from our home in BC and 
around the world. Day after day, it floods in, stories of resistance, stories of extinction, 
stories of greed and corruption. Whispers in the global news cycle. 
Even more appalling are the press releases from earnest well-funded pro-oil lobbyists 
and capitalist crusaders. But the worst, the most soul-grinding, are the endless cheery 
announcements from PR companies, touting a company’s pollution prevention (about 
time) or a new “eco-friendly” doodad for consumption.
Staff reporter Gavin, after over a year on the case, is working to develop that news 
reporter’s thick skin while crafting topical and meticulously-researched articles for 
us. Managing editor Claire is using her sometimes painful sensitivity to bring a broad 
context to our magazine. Subscription manager Dawn shudders with every ecological 
debacle, and plows on, determined and unwavering. Designer Ester struggles as much 
with the graphic mess we throw at her as with the news, and continues her magic trans-
formations. Stalwart ad manager Sally contributes cheer, patience and endless helpful-
ness. Our newest team member, artist Sarah, is getting into the rhythm of the work, and 
the dark humour we use, much like health care workers, to survive. 
There’s the loyal proofreaders, standing by when we need them, the Board, the distrib-
utors, the writers, the artists, the many who go out of their way to help, usually with 
little notice, each bringing their own gifts to the feast. Last but most important, the 
subscribers and donors, who keep us publishing. No need to say more on how critical 
every one of those magic people are!
As for Delores, it is all the people who keep her going – the ones making the news with 
their advocacy or their research – and the hundreds and hundreds who have contributed 
to the Watershed Sentinel over the years. It is created by a community. 
As the Watershed Sentinel enters its 30th year in 2020, we want to wish us all peace 
and joy as we continue our difficult, essential work. 
From all of us – to all of us. 

—Delores Broten, Comox, BC, December 2019

Editorial
Delores Broten

Disclaimer: Opinions published are not necessarily those 
of the publisher, editor or other staff and volunteers of the 
magazine.

Sentinel
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International News

Used battery market: $6B by 2030

Battery Bounty
The pile-up of spent lithium-ion batter-
ies from EVs could feed a market worth 
over $6 billion by 2030, based on current 
metal prices, according to UK-based re-
search and consulting firm Circular En-
ergy Storage (CES). By 2030, CES pre-
dicts 125,000 tonnes of lithium, 35,000 
of cobalt and 86,000 of nickel could be 
recovered by from waste batteries. That 
would mean the amount of lithium and 
cobalt from recycled materials will be 
equivalent to about a half and a quarter 
respectively of today’s markets for the 
mined commodities.

—www.mining.com
October 31, 2019

Prefecture to go wind & solar

New-kushima

Plans are underway to develop 11 solar 
power plants and 10 wind power plants 
in Japan’s northeastern prefecture of 
Fukushima, devastated during the 2011 
earthquake and nuclear disaster. The 
plants will be sited on farmlands that can 
no longer be cultivated and mountainous 
areas where population outflows contin-
ue. Six hundred megawatts are expected 
from the plants, or two-thirds the power 
of a nuclear plant. The produced electric-
ity will be sent to the Tokyo metropolitan 
area.

—www.asia.nikkei.com
November 10, 2019

Paper industry pillaging Indonesia

Bloody Pulp
One of the world’s largest pulp and paper 
companies, Asia Pulp & Paper (APP), is 
embroiled in hundreds of land rights con-
flicts with communities across the Indo-
nesian islands of Sumatra and Borneo, a 
new study reveals. In just five provinces 
in Indonesia, research by Indonesian or-
ganizations and the Environmental Pa-
per Network found at least 107 villages 
or communities are in disputes with APP 
affiliates or suppliers, including violent 
land-grabbing and displacement of local 
populations. APP has also been fingered 
as one of the main companies driving 
Indonesia’s current haze crisis, as out-of-
control fires intended for slash-and-burn 
land clearing rage.
—Environmental Paper Network press release

October 1, 2019 

Divestment News
Fossil bets incur $90B loss

BlackRock Down
BlackRock, the world’s biggest investor, 
has lost around $90 billion by investing 
in fossil fuels and ignoring clean energy 
investments over the last decade, accord-
ing to a report by economists at the Insti-
tute for Energy Economics and Financial 
Analysis. The bulk of the losses came 
from bets on the world’s largest oil com-
panies, including ExxonMobil, Chevron, 
Shell, and BP. The report follows a stark 
warning from the Bank of England over 
the “significant risks to the economy and 
to the financial system” posed by fossil 
fuel investments. 

—www.theguardian.com
July 31, 2019

EU bank cuts O & G financing

Climate Bank
In a bid to become the world’s first “cli-
mate bank,” European Investment Bank, 
the €555 billion lending arm of the EU 
and largest of the international public 
banks, announced it will adopt a new 
lending policy to cut finance to most fos-
sil fuel projects. Despite a couple of loop-
holes insisted upon by Italy and Germa-
ny, the move has been hailed as a “clear 
signal” to financial institutions to keep 
fossil fuels in the ground and support a 
transition to sustainable energy.

—350.0rg press release
November 14, 2019

There goes the insurance...

AXIS to Allies
In an unprecedented announcement for a 
US insurer, AXIS Capital said it will re-
strict insurance for tar sands projects and 
companies, as well as coal. Existing cov-
erage will end for companies generating 
at least 30% of revenue from thermal 
coal mining, producing at least 30% of 
their power from coal, or holding more 
than 20% of their reserves in tar sands. 
AXIS will not provide insurance for new 
thermal coal, tar sands extraction, or 
pipeline projects. 

—stand.earth press release
October 16, 2019
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Letters
Battery Blinders Response

In response to the letter to the editor “Bat-
tery Blinders” in the last issue:

The author mentions cancelling his sub-
scription because he is concerned about 
the recycling of EV batteries at the end of 
their useful life. I do believe the letter had 
some valid points regarding cell phone 
batteries, but I have no expertise in that 
area and am not in a position to respond. I 
will respond to the comments on electric 
vehicle batteries, as I was, in fact, the au-
thor of the article he makes reference to. 

Used EV batteries are generally deemed 
inadequate for vehicle use when they 
reach a rechargability limit of 70-80% – 
usually after about 10 years of service. 
The battery then gets swapped-out for a 
new one, and the vehicle is back on the 
road. 

Seventy per cent of batteries have many 
other uses, and they are in demand. In 
Japan, they are redeployed for up to an-
other 10 years to power refrigeration, and 
in Europe they are repurposed for home 
backup power. Here on Salt Spring Is-
land, such batteries have been scooped 
up, divvied up and redeployed in off-grid 
solar applications. We have even sold 
used Tesla batteries to someone build-
ing a speed boat in Toronto. After their 
second life, when the batteries are fully 
exhausted, they they can be fully recycled 
by companies such as Toxco.

That should provide some reassurance. 
Plus, the alternatives to an EV must be 
considered: the emissions created burn-
ing gasoline and diesel, as well as the 
emissions from extracting, refining, and 
transporting those fossil fuels (including, 
to reach Salt Spring, a trip on a dangerous 

goods ferry). I believe battery-powered 
automobiles are the best alternative avail-
able today (barring cycling or walking, 
which are even better). I would encour-
age the letter’s author to re-subscribe to 
this excellent publication, as it provides 
important information and a forum for di-
verse opinions.

—Jim Standen, team lead, EV Group, 
Salt Spring Island, BC

Biomethane Bonanza

I read the article “Biomethane” in the last 
issue, with great interest. I built the first 
on-farm anaerobic digester in BC, which 
was also the first in North America to sell 
renewable natural gas through a utility. 
Looking forward, we have a proposal on 
deck to build an applied research centre 
that will deliver ~250,000 GJ into the 
grid every year, and as a B-Corp, have 
$3-5 million a year that we need to invest 
to develop more and better solutions. 

A couple points on the story:

1. Sewage and dairy waste are not the 
only sources of biogas. Much food waste 
is available, and we are working on tech-
nology that will increase on-farm poten-
tial by as much as 10 times. 

2. This technology will allow us to de-
construct problematic waste streams like 
waste water treatment plant sludge, into 
clean chemicals, nitrogen for fertilizers, 
and acetic acid for conversion to renew-

able natural gas, until a better option 
opens. A recent study by researchers at 
Cornell University and the Environment 
Defense Fund found that ammonia fertil-
izer plants can emit up to 100 times more 
methane than industry estimates. Har-
vesting the fertilizers instead from used 
biomass (manure, waste water treatment 
plant sludge, and wood waste streams) 
has exponential returns. 

3. I expect that the future energy land-
scape will be radically different. There 
are companies already creating animal 
feed from methane and CO2. We have 
a biotech partner working on sustain-
able supply chains that let us turn what 
the world sees as an energy product, into 
food!

—Christopher Bush, president,  
Catalyst Agri-Innovations Society, 

Abbotsford, BC

Letters from our readers 
Continued on Page 35  

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 

https://watershedsentinel.ca/subscription-options/
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Poisoned Seed
Where have all the songbirds gone?

by University of Saskatchewan News

New research at the University of 
Saskatchewan (USask) shows how the 
world’s most widely used insecticides 
could be partly responsible for a dra-
matic decline in songbird populations.

The study, published in the journal Sci-
ence in September, is the first experiment 
to track the effects of a neonicotinoid pes-
ticide on birds in the wild.

The study found that white-crowned spar-
rows who consumed small doses of an 
insecticide called imidacloprid suffered 
weight loss and delays to their migra-
tion – effects that could severely harm the 
birds’ ability to survive and reproduce.

“We saw these effects using doses well 
within the range of what a bird could re-
alistically consume in the wild – equiv-
alent to eating just a few treated seeds,” 
said Margaret Eng, a post-doctoral fellow 
in the USask Toxicology Centre and lead 
author of the study.

Eng’s collaborators were biologist Brid-
get Stutchbury of York University and 
Christy Morrissey, an ecotoxicologist at  
USask.  

Neonicotinoids are the most commonly 
used class of agricultural insecticides. 
They are often applied as a seed coat-
ing or as a spray on most major crops 
worldwide. Although the toxic effects of 
neonicotinoids were once thought to af-
fect only insects, most notably pollinators 
such as bees, there is growing evidence 

that birds are routinely exposed to the 
pesticides, with significant negative con-
sequences.

Until now, researchers had not been able 
to assess what happens to pesticide-ex-
posed birds in the wild. The researchers 
exposed individual sparrows to small 
doses of the pesticide – imidacloprid – 
in southern Ontario during a stopover on 
the birds’ spring migration. Each bird’s 
body composition was measured before 
and after exposure, and a lightweight ra-
dio transmitter was attached to the bird’s 
back to track its movements in the wild.

Birds given the higher dose of the pesti-
cide lost six per cent of their body mass 
within just six hours. That one dose also 
caused birds to stay 3.5 days longer, on 
average, at the stopover site before re-
suming their migration, compared to con-
trol birds. Both of these results seem to be 

associated with the appetite suppression 
effect of imidacloprid. 

Because the researchers used controlled 
dosing, they were able to confirm a cause 
and effect between neonicotinoid expo-
sures and delayed migration, not just a 
correlation which is more typical of field 
studies.

In North America, three-quarters of bird 
species that rely on agricultural habitat 
have significantly declined in popula-
tion since 1966. The new study shows a 
mechanism by which pesticides could be 
directly contributing to this drop-off.

“Migration is a critical period for birds, 
and timing matters. Any delays can se-
riously hinder their success in finding 
mates and nesting, so this may help ex-
plain, in part, why migrant and farmland 
bird species are declining so dramatically 
worldwide,” said Morrissey.

The three researchers examined the ef-
fects of neonicotinoids in a previous 
study using captive sparrows. The new 
research reinforces the weight loss effect 
seen in that 2017 study. Captive birds in 
the earlier study were also found to be-
come disoriented as a result of neonicoti-
noid exposure.

“We didn’t see that result in wild birds 
here,” said Eng. “In the real world, birds 
likely avoid migratory flight while recov-
ering from the effects of the toxin.”

—https://news.usask.ca
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Indigenous Rights 
BC aligns with UNDRIP; federal framework is dead (or is it?)

by Claire Gilmore with files from the BC 
Union of Indian Chiefs and Yellowhead 
Institute

On October 24, Bill 41, the [BC] Dec-
laration on the Rights of Indigenous 
Peoples Act, was introduced in the 
BC legislature, to drumming, singing, 
prayers, and the Lekungwen Dancers. 
Under the legislation, over time as BC 
laws are modified or built, they will be 
aligned with the United Nations Decla-
ration on the Rights of Indigenous Peo-
ples (UN Declaration or UNDRIP).

If Bill 41 passes, BC will be the first ju-
risdiction in Canada to bring the interna-

tionally recognized standards of the UN 
Declaration into law.

First adopted in 2007 by the UN Gener-
al Assembly, the UN Declaration has 47 
articles and covers many different areas, 
such as self-determination, education, 
language, culture, sacred sites, and the 
right to lands, waters and resources. 

In her response to the BC legislation on 
the Tyee, scholar and former Hupachasath 
First Nation chief Judith Sayers empha-
sized that “a focal point of the launch of 
the [BC] legislation was Article 32, which 
sets out the obligation to ensure ‘free and 
informed consent prior to the approval of 

any project affecting their [Indigenous] 
lands or territories and other resources, 
particularly in connection with the de-
velopment, utilization or exploitation of 
mineral, water or other resources.’”

Sayers, who worked on the UN Declara-
tion for nine years, said: “One of the key 
clauses we – Indigenous peoples from 
around the world – fought for was the 
right of self-determination. The right to 
freely determine our political status and 
pursue our own economic, social and 
cultural development. When this bill 
becomes law, all BC laws must support 
First Nations in our economic, social and 
cultural development.” 

Excerpted from "(Yellowhead Institute Presents) Indigenous Rights: Frameworks for the Future," 
Illustrated by Joshua Pawis-Steckley, written by Hayden King

Megan Logan, Eelünaapéewi Lahkéewiit (Delaware Nation)

https://yellowheadinstitute.org/wp-content/uploads/2019/04/yellowhead-institute-comic-indigenous-rights.pdf
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Additional elements of the bill include:
• A requirement to develop an action 

plan to meet the objectives of the UN 
Declaration, in collaboration with 
Indigenous peoples;

• Annual reporting to monitor progress;
• Discretion for new decision-making 

agreements between the Province 
and Indigenous governments [...] 
with clear processes, administrative 
fairness and transparency; and

• Recognition for additional forms of 
Indigenous governments in agree-
ment-making, such as multiple Na-
tions working together as a collec-
tive, or hereditary governments – as 
determined and recognized by the 
citizens of the Nation.

While Sayers cautions that the legislation 
is not a panacea for all of the issues fac-
ing Indigenous Peoples (“It will not erad-
icate racism or stop Indigenous women 
and girls from going missing”) she likens 
it to the foundation of a house, that can 
now be built upon: “First Nations can de-
velop in their own time, in their own way 
… We determine our future, not BC.”

Grand Chief Stewart Phillip, Union of 
BC Indian Chiefs, said in a press release: 
“Today is a good day. Without a doubt, 
this unifying bill represents an incredible 
step forward in Crown-Indigenous rela-
tions in the Province of British Columbia. 
We are incredibly proud of how far we’ve 
come together, and we eagerly anticipate 
next steps.” 

There is (or was) a federal analog to BC’s 
Bill 41. Bill C-262, the United Nations 
Declaration on the Rights of Indigenous 
Peoples Act, was put forward in 2016 as a 
private member’s bill by then-MP Romeo 
Saganash (Abitibi-Baie-James-Nunavik-
Eeyou). The bill died in the Senate in the 
summer of 2019. 

Bill C-262 was one of 21 federal bills 
affecting Indigenous people that were 
introduced, but not passed, over the past 
four years. The Liberal government did 
pass 16 pieces of Indigenous-specific leg-
islation over their last four-year mandate, 
though one major piece of legislation 
never even made it to Parliament. 

Zombie Framework?

In 2018, the federal government went 
through an extensive consultation pro-
cess, including 89 “engagement ses-
sions” with Indigenous communities 
across the country, towards developing 
a new “Rights, Recognition and Imple-
mentation Framework.” The framework 
purported to affirm constitutional rights, 
move communities away from the Indian 
Act, and articulate a vision of self-gov-
ernment, but was officially shelved in late 
2018 following widespread dissatisfac-
tion with the process from First Nations. 

In their September 2018 analysis titled 
Canada’s Indigenous Rights Framework: 
A (Bad) Proposal Emerges, the First Na-
tions-led Yellowhead Institute summed 
up: “The proposal was met with resis-
tance by most of the elected First Nation 
leadership who were present, justifiably 
so. As suspected, Canada is seeking to en-
trench a version of contemporary state-In-
digenous relations merely re-branded as 
reconciliation.” 
The report indi-
cates that the pro-
posal sidestepped 
the critical is-
sue of land, was 
non-committal 
on “any notion of 
fulsome Indige-
nous jurisdiction 
whatsoever,” and 
appeared to be 

“primarily a tool to empower the feder-
al government to recognize ‘legitimate’ 
self-governing First Nations.”

While the proposal has been shelved, con-
cerns remain that elements of it are being 
carried forward anyway. In March, APTN 
reported that “A series of announcements 
... suggest the Trudeau government is 
rolling out its Indigenous rights frame-
work by piecemeal [as] opposed to the 
failed plan of one large piece of legisla-
tion.” Windspeaker News reported that 
the Assembly of First Nations had called 
out the federal government in a March 6 
letter, on an “attempted end run to im-
plement processes associated” with the 
Framework.

While doing the necessary work of 
keeping up with legislative changes, the 
Yellowhead Institute has, in partnership 
with a network of research collaborators, 
come forward with a constructive, Indig-
enous-created vision of what real recon-
ciliation could look like. In the preface 
to Land Back: A Yellowhead Institute 
Red Paper, the authors say they had been 
planning for a very technical report, but, 
“instead, our colleagues framed alien-
ation from the land and water in terms 
that were decidedly more spiritual.” Ul-
timately, they say, this Red Paper is about 
Indigenous Consent.

https://www.hakaienergysolutions.com/
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Right to Repair
The fight against planned obsolescence 2.0

by Gavin MacRae

The old saw “they don’t make them like they 
used to” has taken on new meaning as com-
plex products make repair difficult or impos-
sible. 

Increasingly, this is by design – as a way 
for manufacturers to control the profits 
from electronics, household appliances, 
and machinery in the agricultural and 
other sectors, after the point of sale. 

“They do this by putting in place design 
features that make it difficult for the end 
user to repair the product, and by using 
software and DRM – digital rights man-

agement – to make it difficult as well to 
get it repaired” says Rodrigo Samayoa, a 
campaigner for the digital rights advoca-
cy group OpenMedia. “They also restrict 
the sale of parts.”

In response, a coalition of tech nerds, 
tinkers, environmentalists, small-scale 
manufacturers, farmers, and lawmak-
ers are fighting for the “right to repair.” 
They want products to be repairable, and 
replacement parts, diagnostic tools, and 
repair information available.

The idea has broad backing. In a poll of 

nearly 1700 Canadians, commissioned 
in May by OpenMedia, three-quarters 
of respondents said they would support 
right-to-repair legislation. The poll also 
showed that while only a quarter of re-
spondents said they were familiar with 
right to repair, support increased with 
awareness.

Such legislation would keep electron-
ics out of landfills and create jobs in the 
repair sector, says Barb Hetherington, 
co-founder of Zero Waste Canada, a 
non-profit group that advocates for a cir-
cular economy. 

“It promotes the local circle in the circu-
lar economy, because if you can repair lo-
cally and retain the value, you are signifi-
cantly reducing the environmental impact 
of that product.”

Much of the world’s broken electronics 
are offloaded to the developing world, 
where the World Health Organization 
says workers risk their health prying 
copper, gold, silver, and other valuable 
metals from busted televisions, comput-
ers, smartphones, and other gadgets. The 
rudimentary recycling often happens in 
family homes and without protective 
equipment – exposing workers and their 
children to lead, mercury, cadmium, 
chromium, fire retardants, and other toxic 
materials.

In Europe, right to repair has been cast 
into law for some industries. Under new 
EU rules, manufacturers of applianc-
es, computers, televisions, other plug-
in electronics, and lighting will have to 
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build their products to last longer and 
provide spare parts for their machines for 
up to 10 years. The products also have to 
be repairable with common tools. In the 
US, right to repair bills have been intro-
duced in around 20 states.

“Meanwhile in Canada, the only legis-
lation we’ve seen was a bill in Ontario 
proposed by Liberal MPP, Michael Cou-
teau,” says Samayoa. “It got voted down 
pretty fast.” 

According to reporting by VICE media, 
the bill was killed after lobbying from an 
industry group representing Apple, Pana-
sonic, and other Big Tech companies – a 
familiar fate for US right-to-repair legis-
lation.

“It shows how entrenched powers are 
benefiting from this, from not allow-
ing the right to repair to come to Cana-
da,” Samayoa says. “It’s the same story 
we have seen all throughout the United 
States, where as soon as a bill for right 
to repair is proposed, lobbyists from Ap-
ple, John Deere, Samsung, and Microsoft 
come in, and immediately start both at-
tacking the idea and lobbying politicians 
to oppose it.”

Still, OpenMedia is hopeful momentum 
is building for federal legislation, or for 
provincial legislation that will set a prec-
edent, break the levy, and have national 
legislation follow.

Canada does have a right-to-repair agree-
ment in place for automobiles, and Sa-
mayoa says it’s the reason you can take 
your car in to a mechanic of your choice, 
or fix it yourself. 

Scott Smith is a designer for a Saskatch-
ewan machinery manufacturer. He says 
monopolistic practices by large manufac-
turers, behind the guise of digital copy-

“It promotes the local circle in the circular 
economy, because if you can repair locally and 

retain the value, you are significantly reducing the 
environmental impact of that product.”

rights, are shutting smaller players out of 
the marketplace. 

Smith’s employer, Honey Bee Manu-
facturing, makes aftermarket harvesting 
heads for combines. Recently they were 
told flat-out by a combine manufactur-
er that the digital tech to couple Honey 
Bee’s combine head to a new model of 
combine would be kept an in-house se-
cret. Smith says this is contrary to Cana-
da’s Competition Act. 

“The layer of technology they put on there 
gives you a marginal increase in custom-
er value,” Smith says. “But it creates a 
huge revenue stream for the [manufactur-
er], for data collection and data sales, and 
it provides the ability to put digital locks 
and keys in place that prevent anyone else 
from participating on the equipment. So it 
stops being a platform for innovation, and 
it becomes a walled garden platform of 
market exploitation.”

The technology also 
creates more points 
of failure that, absent 
onboard diagnostics 
– and conveniently 
for the manufactur-
ers – require expen-
sive company service 
technicians to fix, 
Smith says. For farm-
ers, this means big 
repair bills and costly 
downtime. 

Smith is worried that language in the yet-
to-be ratified USMCA trade agreement 
will entrench digital copyright laws that 
will make it impossible for Canadian 
companies to make aftermarket equip-
ment for US-made machinery. He’s con-
tacted several government departments 
and is now petitioning Innovation, Sci-
ence and Economic Development Cana-
da for a remedy. 

“Ownership is broken,” says Smith. “We 
pay the money for the full product, but 
we only retain ownership of the physical 
stuff that can break and that we have to 
pay to repair. But all the digital content 
– to unlock a phone, jailbreak it, put on 
a different operating system, modify the 
code to suit our application better – all of 
that is illegal. We sign away ownership 
the first time we boot up a computer, or 
turn the key on a combine.”

 
These small grants ($500 to $1500) provide community 
groups with a fast ability to take advantage of unexpected 
opportunities – to extend a speaking tour to a local venue, 
to travel to a conference, or other needs that arise. 

• Must go to a registered charity or indigenous 
organization registered with Canada Revenue Agency.
• Limited to those with an annual budget under $250,000. 
FMI or to apply, send a letter to db@glasswaters.ca
https://glasswaters.ca

Opportunity grants

https://glasswaters.ca/environment/environmental-grants/
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Unearthing Justice
How to protect your community from mining impacts

Review by Maggie Paquet

The mining industry, wherever it sets 
its sights, is a law unto itself. It weights 
the scales of justice in its own favour, 
assisted in every jurisdiction by gov-
ernment agencies. They say “justice is 
blind,” but when it comes to the min-
ing industry vs justice for communities, 
it is frequently also deaf and dumb, in 
large part because of a combination of 
archaic mining laws and inadequate 
environmental assessment, regulation, 
and enforcement regimes.

The heart of this book is community; the 
place where we breathe, get our water, 
grow-hunt-forage for our food, where 
we work and play – in short, where we 
all live, whether rural or urban, or on tra-
ditional Indigenous lands. The goal is to 
achieve justice for the people, the land, 
the community.

From initial exploration activities through 
a mine’s operations, closure, and recla-
mation activities, the effects of mining 
on communities in Canada and around 
the world are explained by Dr. Kuyek in 
clear detail and with ample case studies. 
She describes the social, political, legal, 
and financial effects of mining on society. 
Equally important, she discusses how min-
ing affects human and ecosystem health 
and cultural cohesion, and gives clear in-
formation on what communities can do 
given their specific locations, situations, 
and capacity to attain the justice they seek.

The book’s Foreword, written by John 
Cutfeet of the Kitchenuhmaykoosib In-

ninuwug Nation in northwestern Ontario, 
encapsulates the need for a greater under-
standing of mining and how taking min-
erals from the earth and exposing them to 
the common air and waters affects com-
munities, and the deep social and cultural 
impacts mining creates.

In many respects, the mining industry is a 
global juggernaut. To take it on to protect 
your community and achieve some level 
of justice requires a wide range of knowl-
edge and expertise. In its five parts, this 
book examines every aspect of mining 
that you will need to understand to suc-
cessfully protect your community from 
the often predatory behaviours of the 
mining industry. The orderly progression 
of information presented allows readers 
to devise the best strategy for their par-
ticular fight.

Part I: What mining looks like pro-
vides information on the basics of why a 
mine may occur in a given area. It details 
the mining sequence: staking a claim, 
exploration, feasibility studies, environ-
mental assessments, permitting, con-
struction, development, operation, clo-
sure, and “perpetual care” after closure 
or abandonment. Further, it describes the 

kinds of environmental impacts to wa-
ter, air, and soil as part of the physical 
footprint of a mine, including acid mine 
drainage, effects on living things, types 
of toxicity, and methods of dealing with 
tailings. It’s the kind of information that 
communities need to know in order to 
better understand how a mine may affect 
them.

Part II: What it costs discusses the 
social costs of mining: displacement or 
dispossession of Indigenous peoples, 
social impacts on people living in (often 
remote) mining communities (including 
impacts during exploration, on Indig-
enous women due to transient, mostly 
male workers), and impacts continuing 
after a mine closes. It discusses how min-
ing is still, essentially, a colonial activi-
ty in Indigenous communities. It details 
the critical issue of capacity related to 
staff, time, expertise, and money; and it 
discusses occupational health and safety, 
mine closure, rehabilitation, and aban-
donment, in short, the knowledge and 
capacity communities need to have in or-
der to successfully respond to companies 
and/or government agencies and negoti-
ate justice for their people.

Part III: Profits from loss: industry 
structure, financing, and interna-
tional presence describes how explora-
tion and mining companies are structured 
and financed; how mining is supported 
by government; how financial markets 
work; public funding of mining projects; 
and the global presence of Canadian min-

The goal is to achieve 
justice for the people,  

the land, the community.
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ing, how “In many cases, Canada is just 
a ‘flag of convenience’ for mining com-
panies that are essentially controlled by 
investors and creditors from all over the 
world.” 

Part IV: Justice or just us? Regula-
tion and enforcement focuses on the 
role of government and the influence of 
the powerful mining lobby on laws and 
regulations, taxation (an important policy 
tool that supports the mining industry), 
and how the industry has “taken control 
of the conversation” and presents itself 
as having “sustainability” as its goal. The 
concept of “social licence” in relation 
to ecological economics and “external” 
costs is also discussed: What minerals do 
we really need? What can we get by re-
cycling? What are the true costs of coal, 
gold, diamonds, etc.? “Corporate Social 
Responsibility” or CSR, is described, in 
many respects as a rationale for the in-
dustry to voluntarily police itself (or, 

letting the fox guard the henhouse). This 
part also has a chapter on uranium min-
ing, the effects of which I can’t find the 
words to describe in this short space.

Part V: How to put mining in its 
place. There are seven chapters in this 
final part that describe the steps and strat-
egies needed to overcome the onslaught 
to justice that the mining industry can 
embody in its relationship with any given 
community. It deals with how the indus-
try undermines a variety of federal (e.g., 
Fisheries Act) and provincial laws and 
the responses by which individuals, com-
munities, and organizations fight back. 

Case studies – such as the story of Tase-
ko’s Prosperity and New Prosperity 
mines, the Mt. Polley tailings dam disas-
ter, the Giant mine, Yukon’s Faro mine, 
and others – are presented that show why 
and how organizations like West Coast 
Environmental Law and MiningWatch 

Canada – and their precursor entities – 
the Environmental Mining Council of BC 
and the Mining Caucus of the Canadian 
Environmental Network came about. 
This part describes the “lessons learned” 
and the “research and campaign strate-
gies…needed to get our governments to 
hold mining companies accountable.”

This book is essential reading. Period.

Maggie Paquet was an original member 
of the Environmental Mining Council of 
BC, a founding member of the Canadian 
Environmental Network’s Mining Caucus, 
a participant in a number of govern-
ment consultations, and more recently, 
a director of CoalWatch, which helped to 
defeat the Raven coal mine slated to be 
developed in BC’s Comox Valley.

Unearthing Justice: How to Protect Your Community from the Mining Industry 
Joan Kuyek

Paperback $26.95
272 pages plus chapter endnotes and index

ISBN 978-1-77113-451-4
Between the Lines, www.btlbooks.com

https://btlbooks.com/book/unearthing-justice
https://www.edibleisland.ca/
https://www.westcoastexpeditions.com/
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8 Myths About LNG
An economic (and climate) basket-case

by Eoin Finn

LNG has long been touted as the next great thing in BC’s 
natural resources sector. A “generational opportunity,” said 
our last premier; a “great opportunity” for BC, says our cur-
rent one. This article examines the likelihood of those gushy 
statements coming anywhere close to fruition. In the wake 
of the BC and federal governments’ questionable decisions 
to approve and subsidize BC’s fledgling LNG industry, it is 
worth examining the truthfulness of the arguments made to 
justify those costly actions.
 
The arguments, parroted endlessly by politicians, industry lob-
byists and mainstream media, include the following.

LNG is BC’s ticket to a debt-free province

Alas, this is patently untrue. BC’s provincial debt – 
currently over $67 billion (that’s about $14,000 for every Brit-

ish Columbian, not counting multi-billion debts at BC Hydro, 
ICBC, and several public-private partnerships) – is well beyond 
any redemption by yet another resource industry struggling with 
more nimble, lower-cost competitors. The dismal economics of 
the LNG industry has slowed the heady rush of two dozen LNG 
export wannabes. Remaining now are two – maybe three – of 
the hardier hopefuls. These are currently engaged in begging for 
ever-larger government subsidies and demanding exemptions 
from environmental controls to match those of less-regulated 
competitors. 
 
To put the importance – or lack of it – of BC’s natgas industry 
into perspective, know that 2018-19 Government revenues from 
the entire BC gas industry amounted to less than $164 million 
– less than 0.3% of total BC government revenues in 2018-19. 
Compare that to the forest industry’s 1.8% ($992 million) or the 
Liquor Branch’s $1.1 billion (2%). 

China’s LNG import growth slowing as pipeline gas supplies and domestic production increase
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To date, LNG’s direct contribution to BC’s coffers is a whop-
ping zero! This is a far cry from the heady days of a decade ago, 
when the sale of fracking rights and royalty payments garnered 
over $2 billion for the province’s budget – none of it from LNG.  
Lest BC taxpayers think any royalties are better than none at 
all, readers should be aware that the outstanding balance of tax 
credits issued to natgas frackers is over $2.6 billion – meaning 
that, should the industry ever become profitable, the first $2.6 
billion of that won’t garner a dime in taxes to the Province.  

Recent studies have estimated the minimum break-even price of 
BC LNG at around $9 per million British Thermal Units (mmB-
TU). The current spot price of the product in Asia is below $6/
mmBTU and is predicted to stay there for the next decade at 
least. When all the hullabaloo started in BC – immediately after 
the 2011 Fukushima disaster – Asian LNG prices ballooned past 
$18/mmBTU. That proved to be temporary as countries expand-
ed fracking their shale gas reserves to increase gas supplies. 

LNG as BC’s debt saviour – not very likely. 

Asia’s LNG demand is infinite

Gas demand in Asia is indeed growing, but the future 
for LNG there is not rosy. Over 80% of Asian LNG demand 
derives from four Asian countries – Japan, China, South Korea 
and Taiwan, with China’s demand the only one not currently de-
creasing – a consequence of mild winters but also LNG import 
prices, a general regional economic slowdown and some other 
factors. 

For starters, LNG is expensive relative to the staple heating fuel 
– coal. Japan is restarting many of the 50 nuclear power plants 

Continued on Page 14  

it shuttered after Fukushima. South Korea’s demand is also suf-
fering from a similar nuclear exercise there. Russia is currently 
filling a 60” diameter gas pipeline – “Power of Siberia” – that 
is contracted to deliver 27 million tonnes of gas into northeast 
China for each of the next 30 years. A second, more westerly, 
trans-Siberian pipeline is planned, as are heavy investments in 
renewables. As well, China plans to greatly increase domestic 
gas production to reduce its dependency on imports from West-
ern nations with whom China has iffy relationships. 

The reduction in Arctic sea ice has allowed icebreaking Russian 
LNG tankers to load up at Siberian LNG plants and exploit the 
way-shorter route over the Bering Sea to both Asian and Euro-
pean markets. 

Asian gas analyst Platts recently rolled all of these factors into a 
forecast for LNG import growth into China – shown as the solid 
blue line in the graph. Demand falls off a cliff just about now 
and into the foreseeable future. 

LNG demand growth in China is likely. But so is the cheaper 
pipelined gas supply, and the 40+ line-up of lower-cost LNG 
mega-plants in Australia, Qatar, Russia, Africa, Papua New 
Guinea and, particularly, the US – all competing for what LNG 
demand growth there is to be had. The odds of success? – min-
iscule.  

Jobs, jobs, jobs 

In 2013, you couldn’t miss it – the campaign bus em-
blazoned with the promise of 100,000 jobs in BC’s nascent LNG 
industry, and a debt-free BC. It sounded good – good enough to 

2

3

https://www.coastmountainexpeditions.com/
https://johngowerdesign.com/
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 LNG continued

propel the promiser to electoral success. Only afterwards did 
the fine print reveal that the figures were essentially supplied by 
government for an auditor to bless, and those were exaggerated 
wildly beyond actual experience in Australia and elsewhere. A 
subsequent study by accounting firm KPMG showed that, op-
timistically, direct operational employment at five large LNG 
plants would be at most 2,400 workers, coupled with maybe 
20,000 more operating drill rigs and gas treatment plants in the 
northeast’s fracking fields. And that a program of training BC 
workers with the skills necessary to build and operate LNG 
plants would be an expensive proposition. 

Few parents see their children’s future employment being oper-
ators of drill-rigs in the fracking fields of northeast BC.  Honest 
and well-paying though that work may be, the lifestyle of tran-
sient work-camp living in a gig economy subject to boom-and-
bust economic cycles is not the stuff of their dream lifestyles. 
Most are far more worried about the climate crisis which an 
expansion of LNG exports will do nothing to alleviate.

It will help clean China’s polluted air

If cleaner-burning LNG were used to replace sooty 
coal, it would indeed help do that – but at the expense of making 
BC air quite a bit dirtier, and obliterating any chance of achiev-
ing Canada’s Paris Accord GHG emission reduction targets.  
However, there are some big “ifs” in this proposal, including: 
(i) if China does allocate the LNG to replacing dirtier coal, and 
does not instead divert it to competing with its production  of 
renewable energies and; (ii) if, wellhead to burner tip, meth-
ane leakages in the whole supply chain are kept below 3% of 
produced-gas volumes. Otherwise, replacing coal with LNG 
achieves no net GHG reduction benefit. Both of these assump-
tions are by no means guaranteed, and BC’s grade-your-own-
homework approach to industry self-reporting and regulating 
methane leakages is cold comfort when it comes to determining 
the actual level of BC’s methane leakages.

Climate activists view this claim as industry’s effort to green-
wash LNG, all while buying time to profit from expanded gas 
use and sparing fossil-fuel assets from being stranded in our in-
evitable transition to a carbon-free world economy. 

Expanding oil and gas pipelines is consistent 
with meeting climate targets 

Of all the assertions, this is by far the most questionable. Many 
people find it deeply insulting to their intelligence – every tonne 

of LNG generates about 3.3 tonnes of GHGs. This federal gov-
ernment, elected in 2015 on a promise to curb carbon emis-
sions, has approved three oil pipelines, a dozen LNG plants and 
a plethora of coal shipments, all of which runs counter to any 
discernible plan, other than an anemic carbon tax proposal, to 
curb emissions. Failure to take any action against the fossil fuel 
industry – the source of at least half of our emissions – is more 
reminiscent of the Harper-Clark era than the “real change” and 
reduced oil subsidies we were promised.

Rip it and ship it is what BC does

Not any more. Oil and gas and mining are, collectively, 
less than 2% of BC’s economy and 2.5 million total workforce. 
These sectors are declining rapidly as we lose our competitive-
ness to developing countries with similar resources and lower 
labour costs. A more modern economic strategy would empha-
size higher value-added endeavours – not try to resurrect an out-
dated paradigm.

We will get climate credits from China for our LNG  

Article 6 of the Paris Accord does contemplate interna-
tional transfers of GHG credits.  However, this provision has not 
yet been implemented, let alone agreed between countries each 
striving to achieve their own Paris targets. 

We can frack the North and still uphold UNDRIP

Over 80% of BC’s natural gas derives from fracking – 
a controversial mining technique now banned in many parts of 
the world. We have no more important relationship than with 
First Nations. Mouthing frothy apologies for 151 years of cruel 
mistreatment and promising to ratify UNDRIP (the United Na-
tions Declaration on the Rights of Indigenous Peoples) doesn’t 
cut the mustard with First Nations. They know that old colonial 
attitudes remain deeply embedded in the oil and gas compa-
nies’ approach to “free, prior and informed consent.” Offering 
them a way out of grinding poverty if only they will agree to 
environmentally-destructive fracking serving a sunset industry 
– shameful!

Face facts – BC LNG is an economic basket-case. And a climate 
disaster in the making.

Eoin Finn B.Sc., Ph.D., MBA, is a resident of Vancouver and a 
retired partner of accounting/consulting firm KPMG. After 35 
years in the business world, he describes himself as an “acci-
dental activist.”
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Continued on Page 16  

Desiccation Nation
Groundwater pumping drains rivers in BC and globally

by Gavin MacRae

Coho, steelhead, and cutthroat trout 
struggled to survive this August in “se-
verely degraded” habitat caused by 
bottomed-out flow levels on the Koksi-
lah River, south of Duncan on Vancou-
ver Island. 

Three summers running, provincial offi-
cials had requested voluntary reductions 
in water use on the Koksilah, but this time 
it wasn’t enough, and the province issued 
a mandatory restriction on water draws. 

What made the stop-order unique is that 
for the first time in BC, groundwater 
wells were included.

It’s unlikely to be the last.

An estimated 70% of the water drawn 
from the Koksilah watershed is ground-
water, and essential for crop irrigation, 
businesses, and rural homes. But many of 
the wells tap shallow aquifers hydrauli-
cally connected to the river. 

It’s a textbook example of groundwa-
ter pumping affecting streamflows, and 
could have made a fitting case study for 
new hydrological modelling by an inter-
national team of researchers, published in 
October in Nature.

The findings of the study show that glob-
ally, unsustainable groundwater pumping 
is causing a “slow desiccation” of thou-
sands of streams and rivers, with “poten-
tial devastating effects” on aquatic eco-
systems. 

“We studied when and where the river 
levels drop to the point that streams can-
not maintain healthy ecosystems any-
more,” says Inge de Graaf, lead author of 
the study and a hydrologist and assistant 
professor at the University of Freiburg, 
Germany. “With the model, I was able to 
simulate groundwater heads and also the 
impact of groundwater extraction on the 
heads and on the flow, and the ground-
water-surface water interaction.” Head is 
the measure of the potential energy in a 
body of water to move or do some type 
of work.

The modelling found that the “environ-
mental flow limit” – when the flow of a 
stream or river becomes low enough to 
threaten aquatic life – has already been 
reached in 15-to-21% of watersheds 
worldwide where groundwater is drawn 
for human use. By 2050, the model pre-
dicts the same ecological tipping point 
will be reached in 42-to-79% of those wa-
tersheds.

What’s more, the researchers were sur-
prised to find that even small declines in 
groundwater can affect flow levels.

“What we have seen in the model is that 
only small head declines are already 
causing this environmental limit to be 
reached,” De Graaf says. “That showed 
us that these ecosystems are super sensi-
tive to groundwater extraction, and also 
that we reach the environmental limit be-
fore we will reach significant groundwa-
ter depletion.”

The lag between groundwater pump-
ing and diminished streamflow can be 
months, years, or even decades. As the 
study puts it, this turns unsustainable 
groundwater pumping into a “ticking 
time bomb” for life in streams and rivers.

That fuse has already burned short in arid 
regions that rely heavily on groundwater 
for irrigation (globally, 70% of irrigation 
relies on groundwater). Hotspots include 
the southern Great Plains of the US, Cal-
ifornia’s Central Valley, parts of Mexico, 
and the Upper Ganges and Indus Basins 
in Asia. 

Yet for most British Columbians, no travel 
is needed to witness a stressed watershed.

“Groundwater is definitely stressed in 
certain areas of the province,” says Mike 
Wei, a hydrogeologist and former head of 
Aquifer and Watershed Science with the 
BC Ministry of Environment and Climate 

Some people are  
laissez-faire about it,  
like “yeah whatever.” 

But it’s not going to be 
“whatever” if you try  
to sell your property  
10 years from now. 
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Groundwater continued

Time is running short to stop plans by water bottling giant Nestlé to pump 
water from a well near the community of Elora, Ontario.

The company purchased the well in 2016, when Centre Wellington, the 
township which includes Elora, attempted to buy the well to provide drink-
ing water. Now, Nestlé wants a permit from the Ontario government to 
pump up to 1.6 million litres per day from the well – an amount equal to 
Elora’s daily water use – from the same aquifer the community draws its 
drinking water. The water would be trucked to Nestlé’s water bottling plant 
in Aberfoyle, Ontario.

The move comes as a provincial moratorium on new permits to take water 
counts down to expire on January 1, 2020.

Elora needs four new wells to meet the demands of a growing population. 
The best site for the wells is in the area of the Nestlé-owned well. Pumping 
in the area would reduce municipal water supply by an estimated 560 cu-
bic metres per day, requiring an additional municipal well to make up the 
shortfall, according to the township’s Water Supply Master Plan.

Nestlé pumps up to 4.7 million litres per day from other wells in the region. 
For more information visit www.saveourwater.ca

Change Strategy. “Typically in the south-
ern interior, the Okanagan, Kamloops 
area, the Lower Mainland and the east 
coast of Vancouver Island.” 

Despite the “myth of abundance,” a new 
report by the Watershed Watch Salmon 
Society, Tapped Out: a special report 
on water scarcity and water solutions in 
British Columbia, finds that water scar-
city is now a pressing issue for British 
Columbians, wildlife, and the economy.

The report estimates 2.9 million people, 
or 63% of BC’s population, live in wa-
ter-stressed areas. Of these, the areas with 
the highest levels of water stress cover 
only 3.7% of the province, but include 
nearly a quarter of BC’s population.

That’s because since the 1970s, BC’s 
population has doubled, agriculture has 
intensified, and well-drilling technology 
has improved, ramping up pressure on 
groundwater, says Tanis Gower, a biolo-
gist with Watershed Watch Salmon Soci-
ety and co-author of Tapped Out. 

BC’s unique geology is also a contribut-
ing factor.

“In Alberta, Saskatchewan, Manito-
ba, those aquifers are typically deep 
down and aren’t that well connected to 
streams.” says Wei. “But if you look at 
British Columbia, for example the Kettle 
River or Okanagan River, there’s sand 
and gravel aquifers right next to the riv-
er, with wells pumping to supply small 
towns. And the groundwater is directly 
connected to the stream.”

Climate change is also affecting water 
availability in several ways. The most 
obvious is more frequent and longer 
summer droughts – increasing demand 
for groundwater when streamflows are 
lowest. The growing season will extend 

in some areas of BC, too, exerting water 
demand over a longer irrigation period. 
At the same time, smaller snowpacks will 
store less water for release into streams 
and aquifers. And by 2100, most of BC’s 
glaciers are forecast to disappear, elimi-
nating an important source of summer 
streamflow. 

But there is some good news. With the 
passing of the Water Sustainability Act 
in 2016, BC gained the tools to govern 
surface and groundwater as one resource, 
and with an eye to protecting environ-
mental flow limits. 

There’s only one problem. Previous 
to 2016, the province didn’t regulate 
groundwater, except for very large ex-
tractions. That’s left an estimated 20,000 
existing well owners to be retroactively 
licensed, and so far, Gower says, getting 
them to buy into the new system has been 
a “huge mess.”

“This is a once-a-century kind of event, 
to try and integrate groundwater users 
into the system, and it hasn’t been going 
very well,” says Gower. “The uptake has 
been low. In the agricultural community 
there’s a lot of distrust of government, 
and people don’t want to have to ask to 
use what they’ve always considered to be 
theirs.”

Wei believes the level of compliance for 
existing groundwater users applying for 
a licence is low, likely in the ballpark of 
15%. So low, apparently, that the prov-
ince was forced to extend the three-year 
transition period intended to grandfa-
ther-in existing users another three years, 
until March, 2022.

Groundwater users who miss the deadline 
will lose their priority over subsequent 
well owners under the “first in time, first 
in right” principal written into the Water 
Sustainability Act. 
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“Some people are laissez-faire about it, 
like ‘yeah whatever,’” says Wei. “But 
it’s not going to be ‘whatever’ if you try 
to sell your property 10 years from now. 
People will be looking for a water licence 
registered on the property …  If you nev-
er bothered, and you’re using water with-
out authorization, how much will your 
property be worth then?”

There is a carrot as well as a stick, es-
pecially for commercial groundwater 
users. Water use information from the 
wells would fill in a long-standing data 
gap, informing watershed-wide strate-
gies for water management – and making 
knee-jerk and economically costly water 
restrictions less likely. 

“Groundwater licensing needs to happen. 
That’s the key thing,” Gower says. “We 
really need that information so that we 

can understand how much water is being 
taken, and in those watersheds where wa-
ter extraction is excessive – because there 
are many places where there’s already 
over-extraction – there can be some sort 
of thoughtful planning to address how 
we’re going to deal with it.”

The Tapped Out report recommends a 
“critical shift in approach over the short 
term, including a fully resourced imple-
mentation plan and an effective commu-
nications program” to ensure compliance 
by the 2022 deadline. “We recommend 
extra effort be applied in areas of known 
water stress,” the report adds. 

Over the long term, there are other ways 
to protect groundwater that could be ad-
opted at a global scale. More efficient irri-
gation, and a shift to less water-intensive 
crops can ease demand. Supply can be 

protected with engineered solutions such 
as artificial recharge, where surface water 
is injected into an aquifer during times of 
abundant flow, to be used at times of year 
when surface flows decline. 

Artificial recharge is being used in Wash-
ington, Oregon, California, and Arizona, 
Wei says, but not yet in BC. “It’s some-
thing that people are probably starting to 
look at,” he says. 

Although the clock is ticking to deal with 
groundwater over-extraction, De Graaf 
says there is still time to act. “I would 
say it’s something we can still change if 
we are aware of the problem right now. 
It doesn’t really mean that it necessarily 
needs to be that way in 50 years.”

©Image created by Sarah James Design
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Walk with the Stars
Finding time beyond timelines, straight lines, and deadlines

by Delores Broten

“We need an introductory page for 
the Time section,” said the managing 
editor. “Why don’t you do one of your 
sweeping surveys of the topic?”

OK, I agreed, slightly flattered, over-con-
fident, knowing that the material is prac-
tically limitless.

And now the deadline has come and 
gone, while I ponder Time.  

Deadlines are a reflection of how we 
hammer time into straight lines, dis-
torting it in our minds, all the while the 
Earth’s rhythms continue their endless 
circular patterns. In this digital age, we 
are even losing the round-faced clock 
which reflected those patterns. We are re-
ducing time to numbers with no context. 

Measuring numbers, we talk of progress-
ing toward a goal, to some (usually imag-

inary) better place. Alternatively, we wait 
for the “end times” – by war, or the hand 
of god, or climate chaos. For our short 
lives, we betray an extraordinary lack of 
perspective. That is why Ronald Wright’s 
Short History of Progress is a great read. 
Wright looks at past civilizations and 
their downfalls, reminding us that those 
folks too lived and feared and dreamed, 
like we do, and not so long ago. 
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Then there is Time as Age. Generally, 
the time since Homo sapiens evolved 
is pegged as 200,000 years, although of 
course there were, and are, many cousins 
and branches of the family. To put it in 
perspective, that is only about 7000 gen-
erations. 

But long before the industrial age, cit-
ies, and  agriculture, an awful lot of life 
on Earth had come and some of it gone 
again. The earliest fossil records we have 
of the oyster, for example, date from the 
early Triassic age, 250 million years ago. 

During that time Earth itself has changed 
over and over – tropical trees in Ant-
arctica, continents moving, sea lev-
els rising and falling. Now scientists 
propose humans have so changed the 

Earth, especially by releasing fossil car-
bon, that we have entered a new geologi-
cal era – the Anthropocene. 

But to me, that sounds a bit grandiose. 
Maybe it’s time to get over ourselves.  

When I am distressed with our current 
time of human chaos, I go for a walk 
on a starry night. I try to project out, to 
consider the entire universe. I remember 
that many of those stars are entire galax-
ies, like our Milky Way with its 100 to 
400 billion stars, our sun being only one. 

Most of those stars have come and gone, 
like Earth’s life forms, eons before their 
light reaches our eyes. The speed of light  
– another measure of time. 

Feeling suitably awed, I then zoom in, to 
our few planets in the solar system, and 
down to Earth and to its amazing variety 
of life. I think how small I am, we all are, 
in that perspective. 

Take time for a walk with the stars. Time 
is all there is.
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In this digital age, we are even losing  the round-faced 
clock which reflected Earth’s patterns. 
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Myopic Data
The generational amnesia of current scientific baselines

by Loys Maingon

On August 18, to much internation-
al fanfare, Icelanders and scientists 
erected a plaque commemorating the 
death of Okjökull Glacier, which ceased 
officially to be a glacier in 2014 after 
melting down to only 0.386 square 
miles, or 6.6% of its original 5.8 square 
miles. 

It is interesting to note that Iceland 
claimed this international “first.” Cana-
da and BC, which are usually so anxious 
to claim to be “first” or “world class,” 
could likely have done as much. We too 
have melting glaciers. Admitting as much 
might, however, be at odds with public 
illusions of being “world leaders” in the 
fight against climate change. BC’s coastal 
glaciers are melting, a case in point being 
the Comox Glacier, which is a key part 
of the K’omoks First Nation’s cultural 
identity, and well underway to disappear 
entirely by 2030.

Oddly, the disappearance of glaciers is 
not happening at a “glacial pace.” That 
epithet no longer applies. Environmen-
tal change is happening at an unprece-
dented rate, while the cultural habits of 
mind that drive climate change continue 
to stagnate. We continue to try to address 
problems with outdated tools, and when 
we find that our toolkits are outdated, we 
often simply pretend that the problems do 
not exist and may magically go away.

The province has released its preliminary 
report on climate change prepared by the 
Climate Action Secretariat. The findings 
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Continued on Page 22  

indicate that BC is just beginning to expe-
rience what many feel will be the “cata-
strophic” consequences of inaction. Even 
the simple notion of “adaptation prepara-
tion” is rapidly coming to be considered 
an inadequate response, particularly as 
species’ adaptation-response capacity ap-
pears to be greatly limited

BC is an earthquake zone. Its flora and 
fauna, and their distribution, are an adap-
tive response to millenia of extreme dis-
turbances. However, even those previous 
disturbances seem to have been no match 
for what we are beginning to witness. An 
adequate response to this rapidly evolv-
ing crisis therefore requires that our terms 
of reference be both broad-based and 
long-term.

Shifting baselines, unreliable data

Datasets and baselines make up a sci-
entist’s frames of reference by which to 
measure the evolving state of the environ-
ment. The question is: What state of the 
environment is either acceptable or “nor-
mal,” that is, which one forms the most 
information-rich referential base? Most 
people believe that the current state – that 
is, the one state best known to them – is 
the only state and therefore “the norm.”

It is disturbing to consider that this blind 
spot is also found to handicap the scien-
tific community.

One of the most common errors made in 
the interpretation of datasets that form 
our referential baselines is that we as-
sume that because the dataset has (at the 
very least in principle) been gathered 
objectively, it is itself an objective ac-
count against which to measure environ-
mental impacts. We see the numbers on 
the page, but not the biases and assump-
tions behind them. Daniel Pauly’s re-
cently published set of essays, Vanishing 

Fish: Shifting Baselines and the Future of 
Global Fisheries, provides a useful anti-
dote to this misconception. His review of 
UN Food and Agriculture Organization  
data not only reveals the weaknesses of 
national under-reporting and omissions 
of recreational and small fisheries, it also 
brings into perspective the generational 
blindspots of researchers in what he calls 
“the shifting baseline syndrome”:

“Essentially this syndrome has arisen 
because members of each generation of 
fisheries scientists accept as a baseline 
the population size and species composi-
tion that occurred at the beginning of their 
careers and use this to evaluate changes. 
When the next generation starts its career, 
the populations have further declined, but 
it is their size at that time that serves as 
the baseline. The result obviously is a 
gradual shift in the baseline, a gradual ac-
commodation of creeping disappearance 
of resource species, and inappropriate 
reference points for evaluating economic 
losses resulting from overfishing or for 
identifying targets for rehabilitation mea-
sures.”

Thus, whether it be in fisheries, or forest-
ry, the operative baseline is a generational 
baseline, limited to the immediate expe-
rience of consultants, the businesses that 
employ them, and the politicians who 
rely on their information. For decades 
this myopia has guaranteed the continu-
ous degradation of the environment. The 
actual terms of reference should be based 
on the state of regional ecosystems and 
the dynamics of species populations that 

make up these ecosystems in both space 
and time reaching back to the historical 
contact period. In BC that would be the 
state of the environment circa 1865.

The evidence for this proposition, which 
will seem outlandish to many people 
who simply view ecosystems as “indus-
try resources” and “stocks,” becomes 
obvious when we consider the current 
demise of chinook salmon (Oncorhyn-
chus tshawytscha), a critical food source 
for many coastal species, including the 
near-extinct southern resident orcas. And 
numbers are now surfacing that indi-
cate the chinook collapse is just part of 
an overarching problem of mismanage-
ment that has also led to shockingly low 
numbers of both sockeye (Oncorhynchus 
nerka) and pink salmon (Oncorhynchus 
gorbuscha). While DFO modelling sug-
gested that 4.8 million sockeye were sup-
posed to enter the Fraser River this year, 
only 13% showed up (628,000) with only 
about 85,000 making it past a landslide at 
Big Bar in the lower Fraser canyon. Even 
the “4.8 million” number needs to be 
weighed. That is  about 25% of numbers 
at the turn of the last century. The opera-
tive baseline should be about 20 million.

Well before the Big Bar disaster and the 
lower returns observed, conservationists 
were already expressing serious concerns 
which were dismissed by DFO. In 2018, 
DFO overestimated numbers and allowed 
increased fishing effort, resulting in re-
cord low returns in traditionally produc-

The “productivity baseline” has to reflect those 
conditions that created the abundance of BC’s 

ecosystems before the high industrialization of 1914.
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 Data continued

tive rivers such as the Adams River. And 
it is not just chinook and sockeye salmon 
populations that are in trouble, even tra-
ditionally abundant populations of pink 
salmon are facing extremely low returns.

The problems posed are both spatial and 
temporal. What is used as a baseline 
should not be just limited to what we 
know now, at this point in time, which 
may be the lowest denominator. It should 
be based on the optimum state, the state 
of maximal productivity, which would 
take us back to numbers and conditions 
at contact.

The “productivity baseline” has to reflect 
those conditions that created the abun-
dance of BC’s ecosystems before the high 
industrialization of 1914. These numbers 
are not just part of an oral literature, they 
can be reconstructed – and when they are, 
they are stunning witnesses of the extent 
of the destruction we have wrought. As 
recent research that pushes database 
references back to 1919, rather than the 
current 1960s, shows, there is a need to 
completely rethink the assumptions that 
currently guide management. Without ex-
tended timelines, we seem to assume that
species, or species populations can some-
how be “redundant,” and that systems are 
far more resilient and less connected than 
they are in fact.

As noted by Pauly, the “professional 
habit” of treating the ecosystems as a set 
of resource stocks rather than as species 
populations that perform essential ser-
vices, has resulted in the current ongoing 
global environmental collapse. Whatev-
er baselines are guiding the decisions of 
officialdom, they seem strangely out of 
step with the reality that we experience, 
and which a series of UN reports telling 
us that “our planet is in crisis” have con-
firmed.
 

Our environmental problems are all part 
of a much more highly-connected set 
of phenomena. If we are to manage the 
changes that our environmental problems 
impose on us, we cannot do so through 
simplistic filters. It is somewhat reassur-
ing that the scientific community is tak-
ing note of this. The notable recent issue 
of Science dedicated to the legacy of Al-
exander von Humboldt homes this point. 
It was clear to Humboldt that “Human-
ity and nature are deeply intertwined.” 
It reiterates Humboldt’s discovery 200 
years ago that climate is a basic organiz-
ing principle of life and that all things 
are deeply connected. We need to take a 
much broader perspective – one that in-
cludes a sense of place and care for place.

A living entity to be protected

Over the past few months, the good sto-
ries in BC have come from First Nations. 
They are in a sense “local stories” rooted 
in the bond that local people have with 
place. As one study showed, lands man-
aged by First Nations have 40% more 
rare and endangered species, and general-
ly have a higher biodiversity index. And 
the reason isn’t too complex, as articu-
lated in the title of a recent CBC article: 
“‘You protect what you love’: Why bio-
diversity thrives on Indigenous-managed 
lands.” One major success has been the 
negotiations for the creation of the Kas-
ka Indigenous Protected and Conserved 
Area, which some describe as the “Seren-
geti of the North.” This would create a 
conservation area greater than Vancou-
ver Island, within which there would be 
no development. In the preparations for 

this territorial project, the Kaska Dene 
are thinking long-term and relying on an 
oral dataset that goes back at least 4,500 
years. And they are not using the dataset 
to raid it as a larder, but as a way of un-
derstanding a living entity to be protect-
ed. Whether they will be able to protect 
what they love still depends, of course, 
on getting the support of of BC’s govern-
ment – which makes its decisions based 
on 45-year datasets.

Somehow, it seems that the Kaska Dene 
are much better prepared to meet the cri-
ses which future generations will be fac-
ing. The heart sinks at the thought that the 
people with the better dataset have to de-
pend on the permission of those who only 
know the short-sighted dataset.

The key phrase that one finds increasing-
ly throughout the writings of biologists 
as different as Daniel Pauly and Monica 
Gagliano is: “There is an urgent need for 
man to reconnect with nature.” It is time 
we used datasets that make that long con-
nection, before we make the now-com-
mon disastrous decisions favourable to 
business and development that are too 
often taken to be “normal” and “common 
sense.”

Loys Maingon (RPBio) is the BC director 
for the Canadian Society Of Environmen-
tal Biologists.

Excerpted from the original published in 
the Fall 2019 issue of The Bulletin of the 
Canadian Society of Environmental Bi-
ologists. Full version available online at 
www.watershedsentinel.ca 

“One of the few good things about getting old is that one gains 
a fine-grained appreciation of the various forms of change.”

—Daniel Pauly
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Changing Tides
Science + Indigenous knowledge = real hope in dark times 

review by Claire Gilmore 

To me, living in this present mo-
ment on Earth is, on some low 
level like a constant background 

hum, a painful experience — and I know I’m not alone in 
this. Those of us who love the living Earth are no longer 
free to bask in the beauty of the natural world without that 
newly-named experience of solastalgia — the mental or ex-
istential distress caused by environmental change and loss.

It follows that the more one knows about healthy natural sys-
tems, the more opportunities exist for painful recognition of 
how much damage has already been done, and how at-risk are 
the remaining pieces. This is one reason why Changing Tides 
is such a valuable and genuinely hopeful book: it’s written by 
an ecologist, Alejandro Frid, who has had to grapple with such 
knowledge – and who has, through his experience working with 
First Nations on BC’s Central Coast, had to renounce the sim-
plicity of an only-dark view of things.

By Frid’s own admission, he is “cursed with inside knowledge, 
in intimate detail, of the damage caused by human actions on 
the planet.” As a parent, he’s had to do some clear-eyed reck-
oning: “By the time my daughter turned eleven, I had jettisoned 
my nostalgia for the Earth I was born into in the mid-1960s – a 
planet that, of course, was an ecological shadow of Earth 100 
years before, which in turn was an ecological shadow of an ear-
lier Earth.” 

However, his feeling of resignation has been leavened through 
his experience working collaboratively with and learning from 

the Wuikinuxv, Heiltsuk, Nuxalk, and Kitasoo/Xai’xais Nations 
of BC’s Central Coast. It’s through coming to understand the (at 
least 14,000 year) long history of human presence in the area, 
and the rich world views and stewardship practices of his In-
digenous friends and colleagues, that he’s come to believe that 
merging science with Indigenous knowledge might just help us 
change the story we tell ourselves about who we are and where 
we could go. 

An example is the Heiltsuk customary laws know as Gvi’ilas: 
“Heiltsuk have been present in traditional territory since time 
began and will be present until time ends.” In the author’s un-
derstanding, “the moment you believe – in your spirit, your gut, 
your whole being – that the surrounding lands and waters are 
where your people have lived ‘since time began’ and that those 
very same places are where your people will stay ‘until time 
ends,’ a cascade of commitments and responsibilities begins to 
flow.”

While this book is, in a sense, a vehicle for the author’s coalesc-
ing thoughts and understandings, it is grounded by being based 
in physical and temporal reality: analysis of rockfish, salmon, 
and herring populations past and present, a visit to a Tsilhqot’in 
hunting camp at Teztan Biny (Fish Lake), on-the-ground illus-
trations of ecological concepts, portraits of Indigenous history 
and cultural resilience... the book is wide-ranging but comes to-
gether as a highly-readable, cohesive, and intimate portrait of 
the ecosystems, species, and human cultures of the central coast.

Frid is aware of the limitations of his own viewpoint: “The likes 
of me will never become Indigenous; nor should we want to…. 
But we can become naturalized, mindful and respectful of In-
digenous laws [that] provide the ‘Original Instructions’ for prac-
ticing an ‘Honourable Harvest,’ one that promotes the diversity 
of life and the resilience of ecosystems.”

Ultimately, the author argues, “the next many millennia on 
Earth will reflect the stories that we the Homo sapiens, the tool 
inventors and users, decide to ditch or accept into our collective 
identity during the second and third decades of the 21st century. 
We are on a knife edge, and this is the time to act.”

Changing Tides:  
An ecologist’s journey to make 
peace with the Anthropocene
Alejandro Frid
Paperback, 191 pages, $19.99
ISBN 978-0-86571-909-5
New Society Publishers, October 2019

https://www.newsociety.com/Books/C/Changing-Tides
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Art by  Rose Thater Braan-Imai (Tuscarora) 
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Time as Ally
The essence of creativity

by Rose Thater Braan-Imai (Tuscarora), Director, The Native American Academy

The conventional concept of time in Western thought 
describes a linear progression 
divided into fragments that appear, pass and disappear
never to be known again.

Consider for a moment
 being an integral part 

of a living, conscious, animate, interactive universe 
in which time is experienced through the cells of the body 

and understood as multiple layers of rhythms and movement.
 Time perceived as an infinity of patterns, 

that appear and disappear
 into a constantly transforming flux.

Humans, as part of the flux, 
have duties and responsibilities 
for sustaining, renewing and restoring 
the balance and harmony of the whole.

In this view time is seen as essence 
and as essence, is innately creative.   

This moves time from the sphere of commodity 
to a realm of respect for its source, functions, meanings 

and relationships within the natural order.
Exploring such an understanding 
fundamentally reshapes how we live, 
and our role in the creative process.   
Living with time as the creative force in action 
heightens the capacity to distinguish patterns, harmonies and rhythms, 
and guides the creative quality of our lives.

In the indigenous worldview we experience life within the whole.  
The focus of consciousness is 

wahkohtowin1—“knowing how you are related to all creation.” 
Relationship to place is the heart of learning 

and where we discover the pleasures, obligations, kindnesses 
and duties of self in kinship.

Another way to speak of the natural order or nature, 
is as a temporal order,  
with cycles and patterns that move in and out of form.  
Thought, form, life, decay, transformation, repeat,   
Time is movement and movement 
is constant and chaotic. Continued on Page 26  

https://www.nativeamericanacademy.org/
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In a linear perception of time 
it seems to be a natural, nearly imperceptible step
to speak about time as a commodity, 
to see it and hold it in a mechanized form.   
However to separate time from its spirit, 
to commodify it and understand it only within a singular framework 
generates societal dissonance and distortions of serious consequence.

If we adhere to the notion
 that the universe and its forms are made of energy 

then feelings can be spoken of 
as existing in wavelengths of energies 

that are perceived by combinations of our senses.  
Feelings (not to be confused with emotions), 

exist before image, which exists before words.
When the senses are open, 
they can freely come into an agreement 
about what is being perceived, or consensus. 
When that happens there is the experience 
of being in harmony with the natural or temporal order, 
an experience of certainty.  
All your senses are in agreement
and you can say that you “know.”   
That experience of harmony embedded in our cells, 
is the memory of the field of harmony that births all life.
Time is an elemental creative force, it exists within the
harmony and balance that sustain the material world. 
To live with time as an ally is to be in harmony with life.

In the native world 
a lived connection with the whole 

and the sense of harmony, brings a person into kinship 
with all aspects of the natural world.  

In native narratives, 
whether they are mundane conversation, 

family stories, jokes, ceremonial song, creation stories, literature, 
the references to time place everything in a circle of wholeness. 

The time when thunder sleeps, the time of the falling leaves, 
the time when the bears wake,  
reflect a reality that respects the mystery of transformation 
and the gift of renewal that is embedded in time.

Discerning the myriad movements of time 
and its overlapping layers of diverse rhythms 

is one of the great pleasures of being alive.   
It is sensual, engaging, seductive 

and when you’re engaged, time transforms.
Humans possess a natural capacity 
to live with multiplicities of time.   
Many different rhythms exist within the human body.    

 Time as Ally continued
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The heartbeat, the breath, 
the cycle of digestion, of blinking, of walking, 
the movement of thought, the sleep cycle, 
the processes of the liver, kidneys, 
all diverse, overlapping, distinct movements, 
patterns, cycles and rhythms 
within a body designed to harmonize them.  

The western social norm dictates 
that we live by one understanding of time.  

It is useful to agree on a type of time for certain purposes, 
just as nouns are useful for naming.   

However imagining that an intellectual agreement 
describes what time is in its entirety, 

especially when that description does not match 
what we observe and experience through our senses 

is comparable to wearing your shoes on the wrong feet. 
 It is strange, disorienting, a distortion.

There is a delusional effect that comes
of living with a formulation of time
imposed over the innate time of the natural world 
causing societies to function in a reality 
disconnected from the principles 
that govern the creation of life. 

Consider the notion of  
living with a cellular understanding 
of time as the essence that creates. 

And as that essence engenders skillful living 
and supports a worldview of relationship 

that holds the needs of all forms of life 
as equal to the needs of human life.  

Time then is removed from the shelf of commodities
and no longer given the unnatural task of 

coercing, controlling or dominating the design of our lives.
In accepting the notion of a harmonic field,  
with time as the essence of creativity, 
humans have the choice to move with time, 
rather than against it.
If, rather than the concepts of duality, 
binary thinking and opposing forces, 
human awareness shifted its attention to
explore the processes of complementarity and attraction 
how would such a shift affect the pragmatics of 
the way we live?  What we value.  What we create?

The example we live with daily is
the creative act of the feminine principle (the Earth),

which attracts the masculine principle (the Sun) 
to her and in so doing generates life. 

These potent forces complement not oppose.
Such are the physics and metaphysics of a holistic universe 

held in form by the harmonics of attraction.
Another word for that is love.

1: “Wahkohtowin” a Cree word. Cree are an Algonquian speaking First Nations tribe living primarily in Canada and the Northwest Territories. 
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by Hal Hewett

Carbon.

Hardest of elements as diamond and softest as graphite, with 
another 14 known allotropes (different forms of the same 
element) like graphene and graphenylene, and a further 
500-odd theorized. Carbon forms more bonds than all the 
other elements in the periodic table combined except for 
hydrogen, with which it forms at least five million known 
compounds and another (at least) five million theorized.

It is carbon’s unique valency that makes it such a shape-shifter, 
and both the building block and energy carrier of all known life 
forms. All current transport fuels – gasoline, coal, natural gas, 
alcohols... everything except electric, nuclear, and hydrogen – 
are carbon-based.

Through history it has been both a giver of life, and a taker. The 
carbon cycle is an exquisitely tuned phenomenon that evolved 
with the planet and life in what is called a biogeochemical re-
lationship. Carbon circulates through the biosphere into the at-
mosphere and aquasphere to be laid down as limestone and hy-
drocarbon deposits like coal and oil in the lithosphere – Earth’s 
crust and outer mantle. Life works with  other environmenta 
factors to keep the balance.

Carbon’s ancient footprints

Modern science has delivered many miracles that most take for 
granted, and some that few appreciate or respect: we can now 
read with great accuracy the tales laid down in the sediments 
and fossils from bygone epochs.

Besides having multiple shapes and forms, carbon also has 3 
isotopes: C12, C13 and C14. Fossil carbon is C14 and we can 
tell its concentration in air and water with great accuracy. One of 
the big factors with “climate change” studies is how much CO2 

High (Carbon) Seas
A primary driver of mass extinction events,  

ocean acidification isn’t a popular topic

(carbon dioxide) the ocean absorbs, and it turns out to be a lot: 
of the 1300 gigatonnes of carbon dioxide from anthropogenic 
emissions over the last 200 years, about 38% has already been 
absorbed into the oceans.1 The chemistry of ocean acidification 
is very simple and endlessly repeatable: add CO2 to water and 
it becomes carbonic acid. When we compare the data of ob-
served CO2 increases in our acidifying oceans with the data on 
how much fossil fuel we’ve burned, there is no denying that 
our fossil carbon output is driving ocean acidification – and the 
historical analogs are bleak.

Around 250 million years ago in what is now Siberia, contin-
uous volcanic eruptions in an area larger than Europe ignited 
massive coal beds – we know this because the formations are 
well known, Canadian scientist Stephen Grasby found the ash 
in the arctic in 2011, and the geological record shows a massive 
carbon spike at that time. The Earth’s crust has cooled since then 
and we’re unlikely to see those kinds of eruptions again, but we 
are now acidifying the oceans at a much greater rate than the 
lead-up to the Permian Triassic.

The Permian Triassic extinction, often referred to as “the Great 
Dying” occurred around the same time as the Siberian eruptions. 
It was the biggest known extinction event in history: around 
95% of marine species disappeared, 70% of terrestrial species 
vanished, and it was the only mass extinction of terrestrial plants 
that should have otherwise thrived in the CO2 rich environment. 
We know that the oceans became acidic and anoxic (low in oxy-
gen), and like a bad case of indigestion, the conditions favoured 
production of poisonous hydrogen sulfide gas.

For ten million years, no coal was laid down, quite simply be-
cause there were no coal-forming plants like peat moss to do so 
– this is referred to as the Permian Coal Gap. Ocean acidifica-
tion played a role in all the other extinction events and has been 
identified as a major driver of such occurrences. 
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Struggling molluscs & acidification “refugees”

The northwest coast of North America is subject to an upwell-
ing effect which makes this region a canary in the proverbial 
coal mine. Cold water, which holds more CO2, comes up to the 
surface when strong northwesterly winds push the surface water 
offshore. Washington state (and Puget Sound in particular) gets 
hit hardest, and its valuable oyster industry first started noticing 
unusual die-offs in 2005 – larvae survival was near zero at some 
farms. The next two years were no better, and by 2008 it was 
established that increasing acidity was the culprit. One company 
moved half of its operations to Hawaii in what has been called 
the first case of an ocean acidification refugee. Seed oyster pro-
ducers have adapted by measuring acidity at the seawater in-
takes and shutting off supply pumps during upwelling events or 
adjusting pH – but wild oyster beds on the west coast have been 
experiencing reproductive failure because of the acidic waters.2 

Species with calcium carbonate-based shells are most at risk, 
with varying levels of sensitivity. Canada first felt the economic 
impact in 2013 when 10 million scallops died at a scallop farm 
on Vancouver Island. Of course, much more than our seafood 
supply is affected, the whole food chain is at risk. The southern 
resident orcas feed largely on chinook salmon, and Dungeness 
crab larvae are a major feed stock of young chinook. NOAA 
(US National Oceanic and Atmospheric Administration) studies 
show that larvae survival rates drop from 58% at “normal” pH 
levels down to 14% at pH levels already seen in Puget Sound 
during upwelling events. 

Scientists are finding the changing pH may have unexpected ef-
fects: numerous studies show that more acidic water seems to 
interfere with salmon’s ability to smell. We observe that salmon 
stocks are declining, and the southern resident orca are malnour-
ished.

Due to the way the oceans circulate, the corrosive water that 
surfaces off Washington and BC is the result of CO2 that entered 
the sea decades earlier.3 We are just starting to understand how 
carbon circulates through the oceans and it appears likely that 
even if we stopped emitting excess CO2 now, West Coast sea 
chemistry would worsen for several decades before stabilizing, 
unless we find ways to pull the carbon out.

Prevention is always preferable to reaction, and we have all the 
technology we need to rapidly complete the transition away 

from a fossil future towards what can be a happier, healthier, 
more egalitarian way.

(That’s the next article.)

Hal Hewett is a heavy duty mechanic/welder with extensive 
experience in biofuels and off-grid living. Hal believes the ma-
ture sustainable technologies available now are an important 
part of the solution.

Footnotes:
1. Rackley, Stephen A. (2010), “Ocean Storage,” Carbon Capture and 
Storage, Elsevier, pp. 267–286
2. Potential Transgenerational Effects of Ocean Acidification on the
Olympia Oyster Ostrea lurida: A Three-Part Experimental Study, 
Bryanda J. T. Wippel, 2017 
3. https://www.pmel.noaa.gov/co2/story/Ocean+Carbon+Storage
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Canadian News

$1.2B in BC subsidies over 2 years

Backin’ Frackin’
Drilling and fracking companies in BC 
were bankrolled by credits that allowed 
them to reduce royalties to the province 
by $1.2 billion over two years, research 
by the Canadian Centre for Policy Al-
ternatives (CCPA) has found. Deep well 
credits have been claimed since 2003 to 
cover some costs for drilling deep or hor-
izontal wells, but the practices are now so 
common that most companies are eligi-
ble. The province gave away $703 mil-
lion in the credits in 2018, and $485 mil-
lion the year previous. Data on the credits 
only became available after a Freedom of 
Information request and two-year legal 
fight against BC’s Finance Ministry by 
the CCPA.

—www.thenarwhal.ca
November 13, 2019

Central bank ditches Alberta bonds

Sweden Sour
Sweden’s central bank announced it has 
sold off bonds from Alberta and parts of 
Australia because greenhouse gas emis-
sions in both places are too high. The 
bank said it would no longer invest in 
assets from issuers with a large climate 
footprint, even if the yields were high. 
“Australia and Canada are countries that 
are not known for good climate work. 
Greenhouse gas emissions per capita are 
among the highest in the world,” said the 
bank’s deputy governor, Martin Floden-
he. The government of Alberta responded 
by insisting the province has the “highest 
environmental standards in the world.”

—www.montrealgazette.com
November 13, 2019

Illegal fracking dams in court

Dam Justice
Ecojustice lawyers are in BC’s Supreme 
Court fighting the BC government’s de-
cision to retroactively exempt two un-
authorized dams from environmental 
assessment. The Town and Lily dams, 
built by Petronas Canada north of Fort St. 
John to store water used in fracking op-
erations, tower at five- and seven-storeys 
high, respectively. The projects should 
have triggered automatic environmen-
tal assessments, but after the unlicensed 
dams were built, the BC government ret-
rospectively waived any such appraisal, 
something Ecojustice argues is not only 
extraordinary, but that the Province does 
not have the power to do under law. 

—www.ecojustice.ca
October 3, 2019

More abandoned wells in Alberta

Growing Problem
Calgary-based Houston Oil & Gas will 
shutter its operation, leaving behind 
over $80 million in estimated clean up 
of wells, pipelines and facilities. The 
company leaves behind 1,264 wells, 41 
facilities, and 251 pipelines. Court docu-
ments say some wells have already been 
transferred to the care of the Orphan Well 
Association (OWA), an industry-funded 
organization that deals with O & G infra-
structure when companies go bankrupt. 
According to the OWA, if all of Hous-
ton’s wells are designated as orphans, the 
inventory of orphaned wells will grow by 
nearly 30%.

—www.cbc.ca
November 6, 2019

Nation opens BC’s biggest solar farm

Tsilhqot’in Sun
On October 18, after five years and fac-
ing financing, authorization, training, and 
weather challenges, the Tŝilhqot’in Nation 
celebrated the grand opening of its solar 
farm. Located 80 km west of Williams 
Lake, the 1.25-MW farm is the largest of 
its kind in British Columbia and is 100% 
developed, built, owned, and operated by 
the Tŝilhqot’in Nation. It will generate 
about 1,500 megawatt hours of electricity 
per year during its 25-year expected life-
time, as well as providing economic bene-
fits through power sales to BC Hydro.

 — Tsilhqot’in National Government 
press release, Oct 21, 2019 

Youth take a stand for community

Grassy Narrows

Youth from Asubpeeschoseewagong 
(Grassy Narrows First Nation) have 
teamed up with Amnesty Internation-
al to urge the public to demand justice. 
Grassy Narrows has been impacted by 
mercury poisoning ever since mercury 
was dumped into a local river system 
by a paper mill in Dryden, Ont., in the 
1960s, and community members con-
tinue to face health problems. The cam-
paign asks people write letters calling on 
the Canadian government to fully address 
the mercury crisis and end what they call 
a 50-year human rights violation. To par-
ticipate visit www.writeathon.ca.

—CTV News Winnipeg
November 4, 2019
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Fish Shorts

60% herring decline in four years

Shut it Down
Conservation groups are calling for clo-
sure of the herring fishery in the Strait of 
Georgia after recently released DFO data 
showed population biomass has plum-
meted. From 128,500 metric tonnes in 
2016, biomass of the Strait population is-
predicted at only 54,242 tonnes in 2020 – 
a nearly 60% reduction. To protect salm-
on and orca populations, “Shutting the 
herring fishery down to let stocks recover 
should be the first course of action,” said 
Ian McAllister, of NGO Pacific Wild. 
BC’s four other herring fisheries have 
already collapsed in recent years from 
overfishing.

—Pacific Wild press release 
October 29, 2019

Hybrid salmon found on Van Isle

Cohonook?
DFO biologist Andres Araujo and UVic 
PhD biology student Will Duguid have 
identified fish in the Cowichan River that 
have genes from both coho and chinook 
salmon. Tissue testing showed the fish 
are offspring of hybrids, making them 
second-generation hybrids. “Apparently, 
it rarely occurred in the past and there 
has never been documentation of hy-
bridization into the second generation,” 
said Duguid. The rare fish are attributed 
to drought in the watershed, which has 
caused overlap between chinook and 
coho spawning on the Cowichan River. 
The first hybrid was spotted by a Co-
wichan Tribes member during a fish tag-
ging study.

—www.cbc.ca
October 12, 2019

BC loses salmon certificate

Unsustainable
BC’s wild salmon industry has lost its 
Marine Stewardship Council sustain-
ability certification, which is key to ac-
cessing high end markets worldwide, for 
wild pink, chum, and sockeye salmon. 
The loss is attributed to dwindling stock 
assessments from north of Vancouver Is-
land up to Alaska, and the effect of hatch-
ery fish on wild salmon populations. A 
Canadian Pacific Sustainable Fisheries 
Society spokesperson said the decision 
was made to withdraw from the certifi-
cate rather than fail an impending audit 
before it expires in 2022. The industry 
can reapply in three years.

—www.kfsk.org
October 10, 2019

Algal blooms sweep fish farms

Tofino Die-off
Toxic algal blooms north of Tofino, BC, 
killed farmed Atlantic salmon on three 
fish farms. Norway-based aquaculture 
company Cermaq first reported the die-
offs November 15, identifying the algal 
species as Chaetoceros concavicornis and 
C. convolutes, which can damage fish 
gill tissue, depress immune systems and 
cause infections in other marine life. The 
company didn’t provide a death count, 
citing “commercial reasons,” but local 
environmental group Clayoquot Action 
estimated the number of dead fish in the 
thousands. The frequency and range of 
algal blooms has increased as climate 
change warms, acidifies, and de-oxy-
genates ocean waters, costing the farmed 
salmon industry billions in recent years.

—www.thetyee.ca
November 20, 2019

Neonics linked to fish declines

Killz-Em-All

Recent research links neonicotinoid pes-
ticides to food-web-wide impacts result-
ing in the collapse of two fisheries. Track-
ing two decades of data on zooplankton, 
water quality, and annual fishery yields 
of eel and smelt, in Lake Shinji, Japan, 
researchers found cascading impacts 
that appear to stem from the first use of 
neonicotinoids on nearby rice paddies 
in the early 1990s. Neonicotinoids have 
also been linked to harm to bees, other 
non-target insects, birds, and other ani-
mals. 

—www.commondreams.org
November 1, 2019

Huge salmon numbers up north

Arctic Surprise
Researchers with the Arctic Salmon Proj-
ect say that triple the amount of salm-
on have turned up in Arctic waters than 
at any time since their project began in 
2011. Lead researcher Dr. Karen Dunma-
ll said the freak numbers are a “complete-
ly unexpected response by the salmon to, 
perhaps, changes that are going on in the 
Arctic right now.” Some Inuit communi-
ties have reported catching more salmon 
than whitefish, or catching salmon in 
numbers equal to arctic char. 

—www.cabinradio.ca
October 3, 2019
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To Fly or Not To Fly?
Doubling demand, flight shaming, and carbon offsets

by Watershed Sentinel staff

Greta Thunberg’s trans-Atlantic yacht 
voyage, to avoid air travel to the UN 
Climate Action Summit in September in 
New York, was largely symbolic. But the 
effects of that symbolism have proven 
real enough to shift the behaviour of 
air travellers, startle the aviation in-
dustry, and prompt a bonanza in carbon 
offset sales.

Flygskam, or “flight shaming” translated 
from its native Swedish, is a movement 
prodding travellers to abstain from flying 
by pointing out the huge personal emis-
sions associated with air travel. And it’s 
working. In a survey this summer of more 
than 6000 Western Air travellers, one in 
five said they cut one flight or more in the 
past year over climate concerns, the BBC 
reports. 

If the trend continues, the survey suggests 
that the anticipated growth in passenger 
numbers could be cut in half. The survey 
was conducted by Swiss Bank UBS and 
polled air travellers from the US, UK, 
France, and Germany.

The aviation sector has taken notice. In 
November, the International Air Trans-
port Association (IATA), an industry trade 
group representing 290 airlines, which 
make up 82% of total air traffic, said it 
will launch a campaign to communicate 
the industry’s climate efforts and counter 
what it calls “misleading information.” 

Although emissions from aviation are 
smaller than from fossil power plants or 

road transport, they are rising fast. In the 
last five years, carbon pollution from fly-
ing rose 32%, to hit 2.4% of global CO2 
emissions from fossil fuel use, according 
to analysis by the International Council 
on Clean Transportation. That rate of 
growth is 70% higher than projected by 
the UN’s International Civil Aviation Or-
ganization (ICAO), which itself forecasts 
pollution from aviation to roughly triple 
by mid-century in a business-as-usual 
scenario.

The rise is despite ongoing increases in 
airplane efficiency and efforts to blend 
biofuel with aviation fuels. The ICAO 
says to go all in on “sustainable aviation 
fuels,” with a corresponding 63% reduc-
tion in emissions, would require efforts 
that “significantly exceed historical prec-
edent for other fuels, such as ethanol and 
biodiesel for road transportation.”

It’s all because of demand. A 2016 fore-
cast from IATA (before the rise of flight 

shaming) expects 7.2 billion air passen-
gers will take to the skies in 2035, a near 
doubling of the 3.8 billion who did so 
in 2016. The growth is attributed to ris-
ing incomes in Asia and Africa, cheaper 
flights, and a wave of working age travel-
lers eager to globe-trot.

But voluntary carbon offsets for air travel 
are also soaring. The Guardian report-
ed in November that sales of the offsets 
to people concerned about their carbon 
footprints have seen “massive spikes.” 
In some cases sales have quadrupled or 
more in the last 18 months.

Offset Upset

Voluntary carbon offsets are credits for 
greenhouse gas reductions by another 
party, purchased by an individual, busi-
ness, or organization, to cancel out their 
emissions. The projects are mostly in the 
developing world, and money paid for 
the credits could go toward a solar project 
in India, to purchase clean-burning cook 
stoves in Myanmar, or plant and protect 
trees in Mali.

Carbon offsets are contentious. Critics 
say that by purchasing them, polluters 
buy their way out of making real chang-
es to their carbon footprints, and reduce 
pressure to address those same footprints. 
As Guardian columnist George Monbiot 
wrote in “Selling Indulgences” in 2006, 
“Our guilty consciences appeased, we 

Continued on Page 34  

Carbon offsets are 
contentious. Critics say 

that by purchasing them, 
polluters buy their way out of 
making real changes to their 

carbon footprints, and reduce 
pressure to address those 

same footprints. 
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GRAPHIC by Barry Saxifrage (www.visualcarbon.org), November 2019.

How much do offsets cost?
A return flight from Vancouver to Toronto would generate roughly one-and-a-quarter tonnes 
of emissions, costing $31 to offset using Gold Standard offsets (at $24 per tonne).

A return flight from Victoria, BC to Sydney, Australia, would cause nearly five tonnes                          
of emissions and cost $116 using Gold Standard offsets.

—Less carbon calculator,  www.less.ca 
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 To Fly or Not To Fly continued

can continue to fill up our SUVs and fly 
round the world without the least concern 
about our impact on the planet.”

Proponents see it differently. While off-
sets are secondary to reducing fossil fuel 
use, what matters for the individual is 
the result relative to the alternative. For 
travellers taking a flight they consider 
unavoidable (and the definition of “un-
avoidable” is malleable – from “import-
ant” business, to visiting relatives, or just 
because the kids won’t stop talking about 
Disneyland), purchasing offsets results 
in a better outcome than not purchasing 
them, regardless of larger philosophical 
questions.

The Gold Standard

For those in the latter camp – feeling 
guilty but not willing to not fly – it is 
important to buy offsets that meet the 
requirements of recognized third-party 
standards organizations. These groups 
audit and verify carbon offset projects to 
protect consumers in a largely unregu-
lated market. The most prominent is The 
Gold Standard, founded to ensure carbon 
offsets adhere to the “highest levels of en-

vironmental integrity.” The organization 
is backed by around 80 ENGOs, includ-
ing the World Wildlife Foundation and 
David Suzuki Foundation.

The Gold Standard and other third-party 
standards assess carbon credit programs 
on many factors, including:
• Additionality. The measure of 

whether or not a carbon offset proj-
ect would happen without the fund-
ing from the sale of the credits. If the 
funding is extraneous to the success 
of an emissions reduction project, 
there is no net benefit from purchas-
ing the offsets. 

• Permanence. If offsets are pur-
chased to, say, protect an area of old 
growth forest that is absorbing and 
sequestering carbon, that works. But 
if the plot is razed for cattle ranching 
a decade later, the offsets are ren-
dered worthless.

• Leakage. Carbon leakage occurs 
when a carbon-cutting project ends 
up producing emissions outside the 
project. For example, a project to 
reforest farmland could result in 
farmers clearing more forest to grow 
crops.

Tree planting, and Reduced Deforesta-
tion and Degradation (REDD) projects, 
which sell credits for protecting exist-
ing carbon stocks, are vulnerable to the 
above factors. Some REDD offset proj-
ects, critics say, are worse than nothing at 
all. Defenders maintain that although the 
programs aren’t perfect, they are a start 
in preserving intact jungle in places like 
Brazil, when rich nations won’t fund for-
est protection without getting something 
out of the deal.

Offsets can be purchased directly from 
The Gold Standard, or often through air-
line websites, complete with an air travel 
carbon calculator. Air Canada offers off-
sets in partnership with Less, a subsidiary 
of Bullfrog Power. They are backed by 
The Gold Standard or the Canadian Stan-
dards Association. Westjet’s offerings are 
sold through Carbonzero, a longstanding 
Canadian vendor that deals mainly in Ca-
nadian afforestation projects.

The easiest and cheapest way to cut air 
travel emissions, of course, is to stay on 
the ground. 

 
Sources:
International Civil Aviation Organization, 
working paper, ICAO Global Environmen-
tal Trends – Present and Future Aircraft 
Noise and Emissions, Assembly, 40th ses-
sion, https://www.icao.int/Meetings/
A40/Documents/WP/wp_054_en.pdf 

International Council on Clean Trans-
portation, “CO₂ emissions from com-
mercial aviation, 2018,” November 19, 
2019, https://theicct.org/publications/
co2-emissions-commercial-aviation-2018 

SponSored by

GRAPHIC by Barry Saxifrage (visualcarbon.org), November 2019. 
SOURCES JETLINERS: Air travel emissions based on data from top-rated www.
atmosfair.de flight calculator. EXECUTIVE JETS: see www.bbc.com/news/
uk-49408915 Also recent study shows 40% of private jets flights are empty. 
TRAINS: Via Rail Canada (89 gCO2/p-km) from their “Sustainable Mobility Report 
2018”. Amtrak (88 gCO2/p-km) from bus report listed next. INTERCITY BUS: (88 
gCO2/p-km) from American Bus Association “Comparison of Energy Use & Emis-
sions from Different Transportation Modes”. FOSSIL FUEL BURNING CARS: data 
from fueleconomy.gov SUV: 20 MPG = 279 gCO2/km AVERAGE CAR: 28 MPG = 198 
gCO2/km (USA/Canada average new car) PRIUS: 52 MPG = 106 gCO2/km. MOTOR-
CYCLE: 44 MPG = 125 gCO2/km is US average (US DOE)  EV: Full battery electric 
car based on Tesla Model 3 EPA rating of 17kWh/100km. Emissions calculated 
from average electricity grid carbon-intensity of USA = 456 gCO2/kWh; California 
= 208 gCO2/kWh; (US EIA data) Canada = 140 gCO2/kWh (Canada NIR); Clean grid 
= 20 gCO2/kWh. 

https://www.bbc.com/news/uk-49408915
https://www.bbc.com/news/uk-49408915
https://www.icao.int/Meetings/A40/Documents/WP/wp_054_en.pdf
https://theicct.org/publications/co2-emissions-commercial-aviation-2018
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The Watershed Sentinel welcomes letters 
See page 4 for details. 

Letters
Forestry Crisis was Predictable and Preventable

As a long-time forest activist who once worked in the forest 
industry, my message to the province regarding the closure of 
sawmills and loss of jobs is, “the future we warned about has 
arrived.” For decades we have cautioned that the province’s for-
ests are being over-cut and the result will be degraded ecosys-
tems, loss of species, damage to fresh water supplies and the 
loss of jobs. 

The industry is the architect of their own demise, and while for-
est workers are but pawns in this travesty, the forest companies 
have taken their well-subsidized profits and invested the money 
in sawmills in the US, where tree plantations grow many times 
faster than they do here. BC’s forests have been ravaged, and 
while British Columbians are left with the mess, the corpora-
tions will continue to profit south of the border. While mill clo-
sures and job losses are depressing, today’s crisis was so pre-
dictable and so preventable.

—Jim Cooperman,  
President, Shuswap Environmental Action Society, Chase BC 

5G Appeal

Present day radio frequency radiation is not only harmful to hu-
mans but also many other living things including birds, bees, 
butterflies and trees – our pollinators and carbon sinks. If 5G 
is built, radiation levels will increase 10- to 100-fold. An Inter-
national Appeal to Stop 5G on Earth and in Space, addressed 
to the UN, WHO, EU, Council of Europe, and governments of 
all nations, states that, “The deployment of 5G constitutes an 
experiment on humanity and the environment that is defined 
as a crime under international law,” and, “In the absence of an 
agreed comprehensive legal regime governing activities in outer 
space, legal liability for those activities is non-existent, despite 
the prospect of whole continents, the atmosphere and the oceans 
being put at risk by them.” To date, over 140,000 scientists, doc-
tors, environmental organizations, and citizens have signed the 
appeal. Please join them at www.5gspaceappeal.org/the-appeal.

—Susan Fletcher, Sechelt, BC

Dilbit Pipeline Next to Cliff and Highway

The 65-year-old Trans Mountain Pipeline runs underneath a 
ditch on the TransCanada Highway 5 miles west of the Flood/
Hope turnoff. The BC Ministry of Transportation and Infrastruc-
ture notes that though the ditch is overgrown, it still drains. I 
suspect they don’t dare dig the ditch out regularly, as they do 
everywhere else in BC, for fear of rupturing the pipeline. There 
were no depth requirements when the original pipeline was 
built, and it likely sits under a shallow layer of soil, only about 
200 yards away from the Fraser River, still the greatest salmon 
river in the world. It’s madness to continue pumping oil and 
dilbit through this old pipeline. 

—David Ellis, Vancouver BC

https://shelleynickerson.ca/
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Wild Times Legislative Logjam

by Joe Foy

When I was in my teens, in the early 
’70s, it was a family tradition to take 
advantage of a very special sport fish-
ery. For ten magical days, the BC sports 
fishing regulations opened the upper 
Chilliwack River from Slesse Creek to 
Chilliwack Lake  for sports fishing — the 
rest of the year it was illegal. 

My brother and I loved our time fishing 
the upper Chilliwack because of the par-
ticular way we fished. We were logjam 
fishers. We would thrash our way through 
a jungle of alder trees and salmonberry 
bushes, then clamber up into a massive 
logjam that spanned the river. The jam 
was big, greasy, old, mysterious, and of 
course somewhat dangerous. 

We spent our time on the jam stalking 
fish. We especially enjoyed peering down 
into the bottle-green pools that formed in 
the shelter of the huge water-worn logs. 
Fish lived there and we could see them. 
We didn’t actually catch that many fish. 
But when I try to imagine what people 
mean when they talk of heaven – my 
heaven has a logjam.

So I was not happy 
when sometime in 
the late ’70s, BC 
totally closed the 
upper Chilliwack 
to sport fishing all 
year long. Heaven 
on Earth was shut. 
Bummer. It has re-
mained shut to this 
day.

When my brother 
and I first learned 
of the reason for the 

fishing closure on the upper Chilliwack, 
it was an important teachable moment for 
us. The steelhead trout population was in 
decline and fisheries managers did not 
want fishers like us accidentally harm-
ing young steelhead in the upper Chil-
liwack – so they banned fishing there. 
And you know what? We accepted that 
explanation – heck, we supported it. Who 
wouldn’t support protecting dwindling 
fish and wildlife in the hope abundance 
could be restored again?  

I tell this fishy tale as a way of explain-
ing why I’m so shocked and angry at the 
BC government’s continued failure to 
ban logging of our dwindling old growth 
forests.

The writing has been on the wall for a 
long time – so much old growth forest has 
been logged already that species are rap-
idly sliding towards disappearing from 
the province completely. Countless salm-
on populations are hanging on by a thread 
because their river habitats have been so 
destabilized by excessive old growth log-
ging.

The list of wild creatures in steep decline 
in BC because too much old growth for-
est has been logged is now as long as my 
arm. Yet the destruction continues.

I say the provincial government needs to 
ban the logging of old growth forests. All 
of them that are left must be protected. 
Every hectare. And BC needs to be set-
ting aside older second growth forests so 
they eventually can become old growth 
again. For many BC wildlife populations, 
this course of action is their only hope for 
a future.

Our BC government has recently em-
barked on a process to get your opinion 
about old growth forests in the province. 
You can provide your comments online at 
https://engage.gov.bc.ca/oldgrowth/ 

Tell them we don’t need another process 
to collect opinion. We need to break the 
legislative logjam in Victoria. Tell them 
we need a ban on old growth logging. 
Now. Before it is utterly and complete-
ly too late for species like the southern 
mountain caribou and so many more.

Joe Foy is the protected areas campaign-
er for the Wilderness Committee.
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Alberni BC • David Moulton & Marion Toft, New Westminster BC • E. 
Novasel, Vancouver BC • Maggie Paquet, Port Alberni BC • Susan & 
Doc Paynter, Salt Spring Island BC • David Pinel, Courtenay BC • Col-
in Rankin, Whistler BC • Murray Rankin, Victoria 
BC • Helen Lee & Michael Redican, Quathiaski 
Cove BC • June Ryder, Vancouver BC • Olga 
Schwartzkoff, Vancouver BC • Grace Stevens, 
Nanaimo BC • Keiko & Allan Stewart, Hagens-
borg BC • James Wentworth, Kamloops BC 
• Jim Whitworth, Ucluelet BC • Ray Woollam, 
Duncan BC • Ernie Yacub, Courtenay BC • 
John & Betty Zaikow, Powell River BC  

Patrons ($100 - $199 annual donation): Mar-
ilyn Ashby, Brockville ON • Robert Bach, Barri-
ere BC • Valerie Barnes-Connell, La Ronge SK 
• Ronald Baynes, Dundas ON • Lara Beckett, 
Prince George BC • Warren & Joanna Bell, 
Salmon Arm BC • Mike & Arlene Bell, Comox 
BC • Andrew & Catherine Black, Comox BC • 
Melanie Boulding, Nanaimo BC • Wayne Bradley & Janet Fairbanks, 
Merville BC • Peter Broomhall & Sherry Loof, Vancouver BC • Hermann 
Bruns, Mara BC • Gillian and John Campbell, Saltspring Island BC • Ann 
Campbell, Bowen Island BC • Douglas & Sheila Carrick, Hornby Island 
BC • Renate Kroesa & John Dafoe, Halfmoon Bay BC • Mark de Bruijn, 
Courtenay BC • Anicca de Trey, Comox BC • Ursula DeShield, Galiano 
Island BC • John Dickins, Madeira Park BC • Rick Dobson, Cumber-
land BC • Douglas Drummond, Lilloeet BC • Nick Dudink, Nanaimo BC 
• Alan & Christina Eastwood, North Saanich, BC • Lyn Farquharson, 
Campbell River BC • Elizabeth Ferris, Vancouver BC • Alison Fitzgerald, 
Gabriola Island BC • Christopher Fleck, Vancouver BC • Karl Goodwin, 
Denman Island BC • Alison Graves, Nanaimo BC • Colin Gray, Van-
couver BC • Ray Grigg & Joyce Baker, Quathiaski Cove, BC • Denny 
Grisdale, Port Alberni BC • Penny Hacking, Comox BC • Bill & Pat Halli-
day, Comox BC • Anne Hansen, Victoria BC • David Huntley, Burnaby 
BC • Karen Hurley, Victoria BC • Pat Jacobson, Qualicum Beach BC • 
Joy Jeffries, Hornby Island BC • Bernard Juurlink, Mill Bay BC • Georgina 

Kirkman, Victoria BC • Paul & M. Knepperges, Powell River BC • James 
& Ellen Leslie, Hornby Island BC • Ben Livant, Victoria BC • George Lo-
gan, Victoria BC • Paul MacGillvray, Halifax NS • R.V MacLeod, Sirdar 
BC • Hannah & Robert Main, Powell River BC • Ana Simeon & Tom Mar-
tin, Victoria BC • Patricia Massy, Saltspring Island BC • Peter McAllister, 
Saltspring Island BC • Heather McLean & Lisa Pierce, Denman Island 
BC • Fred McMechan, Williams Lake BC • Jackie Moad, Cedar BC • 
James Musgrove, Vancouver BC • J. Kris Nielsen, Comox BC • Chark 
Nipp, Victoria BC • Jim Pasnak, Edmonton AB • Victor Prochaska, Van-
couver BC • Joyce & John Prothero, Saltspring Island BC • Nina Ragin-
sky, Salt Spring Island BC • Paul Rasmussen, Victoria BC • Dona Reel, 
Gibsons BC • Mary Richardson, Saltspring Island BC • Mary Richardson, 
Vancouver BC • Shivon Robinsong & Bill Weaver, Victoria BC • Norber-
to Rodriguez dela Vega, Penticton BC • Dale & Gloria Rolfsen, Hariot 
Bay BC • Michael Rooksby, Victoria BC • Peter Rowlands, Newmarket 
ON • Harriet Rueggeberg, Lantzville BC • SaltSpring Seeds, Salt Spring 
Island BC • Paul Sanborn, Prince George BC • Gillian Seaton, Jasper BC 
• Muggs Sigurgeirson, Hornby Island BC • Ronnie Solbert, Randolph VT 

• David & Maria Squance, Victoria BC • Anna Til-
man, Aurora ON • Thierry Vrain, Royston BC • Deb 
Weiers, Red Deer AB • Renate Weigel, Duncan 
BC • Richard White, Christina Lake BC • Sheila 
White, Summerland BC • Nancy Wigen, Saltspring 
Island BC • James Wilson, West Vancouver BC 
• Gerald Woloshyn, Comox BC Mette Wullam & 
Gerhard Kozel, Hornby Island, BC • Ray Zimmer-
man, Victoria BC

Sustainers ($50 - $99 annual donation): Andrea 
Carol Anderson, Campbell River BC • Alice Birch, 
Ladysmith BC • Nora Challoner, Guelph ON • Jeff 
Chilton, Tofino BC • Pat Cole, Campbell River BC 
• Murray Dobbin, Powell River BC • Esther Dyck, 
Powell River BC • Bruce Ellingsen, Manson’s Land-
ing BC • Phyllis Fabbi, Denman Island BC • Bill Fish, 

Courtenay BC • Mary Gavan, Vancouver BC • Sally Gellard, Courte-
nay BC • Elaine Golds, Port Moody BC •  Janet & Steve Gray, Victoria 
BC • Vicky Husband, Victoria BC • Susan & David Jones, Delta BC • 
Heidi Juergens, West Vancouver BC • Marilyn Kan, Victoria BC • Alice 
Kidd, Lillooet BC • Lore & Derek Mack-Mumford, Squirrel Cove BC • 
Eleanore Mameli, Minstrel Island BC • Sheryl McCumsey, Powell River 
BC • Virgina Monk & Dave Ages, Galiano Island BC • Patrick & Baiba 
Morrow, Invermere BC • Pam & Don Munroe, Courtenay BC • Stefan 
Ochman, Bamfield BC • Tom Pater, Courtenay BC • Bob Peart, North 
Saanich BC • Jo Phillips, Sooke BC • Ken Pivnick, Vernon BC • Jody 
Power, Courtenay BC • Wendy Prothero, Comox BC • Luanne Roth, 
Prince Rupert BC • Larry Sorken, Courtenay BC • Marjorie Urquhart, 
Fanny Bay BC • Jerry West, Gold River BC • Patti Wheeldon, Courtenay 
BC • Manfred Winter, Bowser BC • Bill Heidrick & Kathie Woodley, Cour-
tenay BC • Eileen Wttewaall, Salt Spring Island, BC • Susan Yoshihara, 
Denman Island BC • Barb & Joe Zimmer, Valemount BC • Ruth Zwickel, 
Manson’s Landing BC  

Thank 
you!

up to

https://watershedsentinel.ca/


Great GIFT Idea
Our popular holiday special is back! Give a one-year Watershed Sentinel 
subscription, a beautiful 2020 wildlife calendar from our friends at the 
Wilderness Committee, and a gift card with your message for only $30. 

www.watershedsentinel.ca | orders@watershedsentinel.ca

Watershed Sentinel
Box 1270
Comox BC
V9M 7Z8

Postage Paid
at Comox BC

Canada 
V9M 7Z8

If undeliverable, return postage will be paid by:  Publications Mail Agreement No. 40012720

*Conditions apply: may not be combined with other offers; does not include gifts to one’s own address; may include no more than one renewal. 
(i.e. one of the gift subscriptions must be a new one.)

https://watershedsentinel.ca/calendar-subscription-special-holiday-offer/
https://watershedsentinel.ca/2-for-1-hot-deal/



