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EDITORIAL

At the ’Shed
Welcome to Claire Gilmore, the new Watershed Sentinel intern for this win-

ter. We look forward to working with Claire and hope she enjoys her time with 
us. 

Upcoming Issues: In the spring we’ll focus on Growing, and for the summer 
issue, Fish. Got a story? Get in touch.  

Why we ask for your email: When we have your email we can send you an 
electronic renewal notice which saves us $1.17 in costs. You can also go to our 
website and sign up for our e-newsletter in between issues (it’s free!).

Address Change? When you move, and the post office does not deliver your 
magazine, it costs us an extra $1.27 for them to tell us you didn’t receive your 
copy. Thank you for letting us know your new address in advance.

Buccaneers in the New World
Once upon a time, I was standing on an island dock, telling the clam buyer 

that I had seen so-and-so poaching oysters. At the time in the 1980s, oyster 
production had been moved from wild harvest to farmed foreshore leases. (I 
didn’t know it at the time, revelling in my new-found freedom and rejoicing in 
answering to tide and wind, but the wild clam fishery was soon to follow.) 

In any event, my clam buyer friend sort of laughed, smiled, sort of winced, 
and said, “There are buccaneers among us. The white people who settled on 
this coast were gold diggers and gyppo loggers, buccaneers. In this new culture 
clash here in the west, they haven’t given up yet.”  

This new year of 2016 seems to be the dawning of a new hope and renewed 
vigour, as excitement for change rises. We dare to have hope for reconciliation 
with First Nations. The world has agreed to raised expectations for clean ener-
gy. In this new world of progress and sunny ways, environmentalism is not the 
dirty word the government painted it as, just a few months ago. 

The Paris Agreement on climate change has been strongly criticised as too 
little too late, and well it may be. The problems facing human civilization on 
earth, entirely self-created, are almost insurmountable. But the nations of the 
world did agree that we need to change our behaviour towards the atmosphere. 

I am sure there are lots of dirty deals and weasel words in that text. There 
always is in such a consensus document, but the overall message is what will 
drive financial markets and urban planning and industrial design – all the nuts 
and bolts that we as an industrial urban society have to put in place every year. 
All those folks on the ground who make the daily decisions will have their at-
tention partly directed to this mandate. Many of them, who are already making 
progress in companies and in cities, will seize the opportunity.

Our job as the public is to help guide the process. We need to watch out for 
the buccaneers, the dirty contracts, the stock scams, and the false solutions that 
may do more harm than good. I think we are up to the task.

Delores Broten, Comox, BC, January 2016

When you want your message to reach thousands of concerned 
and active readers, please contact us for our ad rate sheet at: 250-339-6117 
www.watershedsentinel.ca or email: circ@watershedsentinel.ca

Next Issue Ad and Copy Deadline: February 2, 2016

www.watershedsentinel.ca
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NEWS

Pesticides & Parkinson’s
A new study in Japan has found 

that a pineapple pesticide, hepta-
chlor, which found its way into milk 
in Hawaii, has been detected in men’s 
brains, and those men were more like-
ly to develop Parkinson’s disease. Jap-
anese-American men living in Hawaii 
gave details of how much milk they 
drank as part of a larger survey, and 
donated their brains for posthumous 
study. The men who drank more than 
16 ounces of milk a day had the fewest 
brain cells in a part of the brain called 
the substantia nigra, which is dam-
aged in Parkinson’s. Among those 
who drank the most milk, residues of 
heptachlor epoxide were found in nine 
of 10 brains as compared to 63.4 per 
cent for those who consumed no milk. 
Heptachlor was taken off the market 
for most uses in the US in 1988.

—www.nbcnews.com 
December 9, 2015

Wetlands Protected in Congo
The Government of Congo has 

recently designated three wetland ar-
eas, which provide essential habitat 
to a range of notable and threatened 
species, as Wetlands of International 
Importance (Ramsar Sites). These are 
the Loubetsi-Nyanga biological re-
serve, the Leketi-Mbama floodplains, 
and the biodiversity-rich Tchikapika-
Owando wetland. The Congo now 
has 13 Ramsar Sites, with the total 
surface covering nearly 137,000 km2.
The Ramsar Convention on Wetlands 
is the intergovernmental treaty that 
provides the global framework for 
the conservation and wise use of wet-
lands.

—Ramsar Convention on Wetlands, 
November 16, 2015

Compiled by Claire Gilmore and Susan MacVittie

Women Lead On Solar
Women have been taking the lead 

on grassroots-level solutions to cli-
mate change. 

Solar Sisters: A woman-cen-
tered direct sales network that brings 
clean energy tech to some of the poor-
est and most remote communities in 
rural Africa. Women buy solar lamps 
and clean burning cookstoves from 
other women to use and sell in their 
own communities, supplementing 
their income while providing clean, 
renewable light and heat.

Rooftop Indian Grannies: The 
“solar grannies,” most of whom are il-
literate, complete a six-month training 
course at the The Barefoot College in 
Rajasthan, India before returning to 
their homes armed with the knowl-
edge, skills, and equipment to set up 
solar power systems.

Simple Solar Tracking: A Ca-
nadian woman now living in the US, 
Eden Full Goh, invented a system that 
causes solar panels to track the sun 
throughout the day, increasing output 
by 30 per cent without using any extra 
power – while providing four litres of 
clean drinking water in the process. 
It is now used in sixteen countries on 
five continents. 

—www.greenpeace.org 
December 9, 2015

Poison Algal Blooms
New research by a University of 

California, Santa Cruz team illumi-
nates the relationship between dam-
age to the brain, caused by tiny toxin 
called domoic acid, produced by ma-
rine algae known as pseudo-nitzschia, 
and sea lions’ profound loss of mem-
ory and navigational skills. Magnetic 
resonance imaging showed that ani-
mals with domoic acid poisoning had 
a damaged and shrunken hippocam-
pus, a region of the brain responsible 
for memory and navigation.  

This year’s harmful “algae 
bloom” was the largest ever recorded, 
lasting through the summer from San-
ta Barbara to Alaska. Human cases of 
domoic acid poisoning are rare, but 
may increase if warming oceans con-
tinue to support toxic “algal blooms”.

—www.mercurynews.com
December 15, 2015

Polluted Waters in Munich
Three new studies from the Tech-

nical University of Munich have found 
that standard water toxicity analyses 
come up short, because bodies of water 
are sinks and bind contaminants par-
ticularly well. Researchers concluded 
that if slightly toxic concentrations in 
water are to be detected, the growth 
and swimming behavior of small crus-
taceans, mini-snails and copepods 
should be used for ecotoxicological 
assessments, and also that it is more 
informative to test several substances 
in parallel on various aquatic species, 
rather than carrying out individual tox-
icity tests. The conclusion is that bod-
ies of water are far more polluted than 
previous research has demonstrated.

—Technical University of Munich, 
November 30, 2015
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“Editorial Bias” 
It speaks well to your integrity that you published Gil 

Sampson’s harsh criticism of your “Autumn” issue editorial. 
I truly believe if LeadNow, Dogwood Initiative and 

VoteSmart Nanaimo (Nanaimo/Ladysmith riding) had not 
been so strongly advocating for people to vote “thoughtful-
ly,” the Harper Government might indeed have won another 
term and so continued to sink Canada to even lower levels 
of democracy, environmental protection, economic sustain-
ability and social justice. 

You have my deep appreciation for your publication’s 
integrity, relevance, and advocacy on so many critical is-
sues.

Lynn Burrows, Nanaimo, BC

Spraying the Beaches
Yet another assault on the horizon that mirrors the 

permitted spraying the shellfish industry has been doing in 
Washington State for years. Not sure if you would want to 
publish this to alert folk to a permit for spraying a herbicide 
to eradicate spartina:

Open Letter to Minister of Environment, the Honor-
able Mary Polak

I am writing to strongly urge you to not approve applica-
tion #15460-07/PUP-MOE 16-19 permitting spraying im-
azapyr to eradicate spartina on Denman and Hornby shores. 
[Ed: MoE removed Denman & Hornby from the permit.] 

Scientific research argues strongly that more research is 
needed on the long term cumulative effects of such a prac-
tice, as imazapyr can negatively affect a fragile marine eco-
system and increase global warming.  

A US study states herbicides should be used where 
manual digging is not successful. Here on Denman, however, 
spartina is being successfully removed by manual digging.

According to a Royal Society of Science comparative 
study of different methods of spartina eradication, herbi-
cides have had a “limited effect”; the effects of long term 
US spraying practices have not been adequately studied and 
would need three to five years of monitoring; and spraying 
damages nearby seagrasses that are essential for sequester-
ing CO2 and slowing down ocean acidification and global 
warming.

The Ministry of Environment is, therefore, strongly 
urged to turn down the application permitting spraying of 
imazapyr until DFO scientists conduct studies on long-range 
cumulative effects. Moreover, permitting spraying on our  
island shores, without credible scientific assurances, would 

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

violate the Comox Valley Regional District and Island Trust 
mandates to preserve and protect a fragile marine ecosystem.

Sharon Small, Denman Island, BC

Closing Time?
Are the provincial Liberals preparing to cash out of 

BC? 
We have seen it done before in the dying days of the 

BC Social Credit Government, the forests fell, sleazy land 
deals, and the provincial government cashed itself out of 
BC in 1991. The capper, they blamed the following regime 
for fiscal mismanagement. 

I would not be surprised if the current ”BC Liberal” 
(read Recycled Socreds) cashed out of BC, they have just 
about enough time to do it. The forests are falling, they 
can’t fund rapid transit, the provincial capital can’t get its 
shit together. 

Is this history repeating at our expense? The writing is 
on the wall: failed LNG, pitiful support for the underprivi-
leged in BC, a regressive energy plan, cash out. 

John Dafoe,  Halfmoon Bay, BC 

Re: “BC’s Wolf Kill,” March/April 2015 
I believe this to be a valuable piece of writing as it pro-

vides the reader with a comprehensive overview of the wolf 
cull issue in British Columbia. It seems as if the majority 
of media sources strictly focus on the killing of wolves 
rather than shedding light on the loss of Mountain Caribou. 
This article, however, explains that the real culprit is the 
loss of habitat. I would have liked to see alternate solutions 
presented. The only one given was to place limits to indus-
trial development. It is easy to chastise the government for 
killing hundreds of innocent wolves, however the author 
provided the reader with little insight into how they could 
go about it differently. 

Nathaniel Woehrle, Prince George, BC
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Dilbit Spill Concerns
The National Academy of Scienc-

es has released a study on diluted bitu-
men (dilbit). The report says that dilbit 
initially behaves like conventional oil 
in the first few days following a spill, 
but then quickly degrades, or weath-
ers, into a substance so chemically 
and physically different that it defies 
standard spill responses. Dilbit’s ten-
dency to sink below the surface of 
water makes it difficult or impossible 
to clean up. 

The Energy East pipeline would 
move 1.1 million barrels per day from 
Alberta, over 961 waterways, to an 
export terminal on the Bay of Fundy, 
Nova Scotia. The Trans Mountain 
expansion would move 890,000 bar-
rels per day through Jasper National 
Park, Alberta across the Vedder Fan 
aquifer, and could see a supertanker 
loaded every day at Burrard Inlet, BC.

—Council of Canadians, 
December 15, 2015 

Renewable Energy & Wildlife
The Nova Scotia Legislature has 

just passed Bill 110, the Marine Re-
newable Energy Act, in an effort to 
ensure that marine renewable energy 
has appropriate licensing and envi-
ronmental protections in place. Nova 
Scotia is looking to tidal energy to 
help reduce fossil fuel consumption 
and create jobs. The province has 
plans to develop enough energy using 
tidal turbines to power a quarter of the 
province’s homes. The new legislation 
recognizes the need to ensure that re-
newable energy projects do not have 
substantial impacts on nature.

—World Wildlife Foundation, 
December 10, 2015

NEWS

Compiled by Claire Gilmore and Susan MacVittie

Mining Oversight in BC
In the wake of last year’s Mount 

Polley Mine disaster, a code review 
committee made up of representa-
tives from the mining industry, First 
Nation, and mine labor unions is re-
viewing recommendations submitted 
by environmental groups from Alaska 
and British Columbia. The groups 
want BC to move away from indus-
try self-regulation by creating an 
Independent Tailings Review Board 
and public oversight committees for 
individual mines with tailings dams. 
An Alaska group also wants mining 
companies and BC to give long-term 
financial assurance to communities 
downstream of mines. The first half of 
the code review committee’s recom-
mendations and mining law revisions 
are expected to be complete by 2016.

—LandWatch, 
November 13, 2015

Manitoba Wilderness 
The Manitoba government has 

protected over 30,000 hectares in 11 
wild and natural areas. Three areas 
nominated for protection by Kinonje-
oshtegon First Nation, Kinwow Bay, 
Sturgeon Bay, and Pelican Islands, are 
now receiving permanent protection, 
having had interim protection since 
2001. Six wetland bogs in southeast-
ern Manitoba are also being protected 
as Ecological Reserves: Woodridge, 
Cedar, St. Labre, Piney, Lewis, and St. 
Anne Bog. In addition, Pembina Val-
ley and Moose Lake Provincial Parks 
are expanding. The Manitoba govern-
ment has committed to protecting 17 
per cent of the province by 2020.

—Wilderness Committee, 
December 22, 2015 

Caribou
In its third annual review of gov-

ernment action to conserve Canada’s 
boreal woodland caribou, the Cana-
dian Parks and Wilderness Society 
(CPAWS) found there has been spotty 
progress, with too few jurisdictions 
showing significant leadership.

In Ontario, boreal woodland cari-
bou have lost about 40-50% of their 
original range. The species is consid-
ered threatened under Ontario’s En-
dangered Species Act and Canada’s 
Species at Risk Act.

Under the Species at Risk Act, all 
provinces and territories are required 
to have plans in place to recover their 
boreal caribou populations by 2017.

—Canada Newswire, 
December 14, 2015

Fracking Caused Earthquake
The BC Oil and Gas Commis-

sion has confirmed that fracking 
caused a 4.6-magnitude earthquake 
in northeast BC in August. It says 
4.6-magnitude seismic events typi-
cally cause brief shaking felt at the 
surface but aren’t a risk to public or 
environmental safety.

Progress Energy, owned by Ma-
laysia’s Petronas and would supply 
gas to the planned Pacific NorthWest 
LNG terminal, paused its operations 
after the quake struck. 

—www.vancouversun.com 
December 15, 2015
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Huge amounts of the public debt are unnecessary transfers 
to the big banks

by Joyce Nelson

One of the most important le-
gal cases in Canadian history is 
slowly inching its way towards trial.  
Launched in 2011 by the Toronto-
based Committee for Monetary and 
Economic Reform (COMER), the 
lawsuit would require the publicly-
owned Bank of Canada to return to 
its pre-1974 mandate and practice of 
lending interest-free money to feder-
al, provincial, and municipal govern-
ments for infrastructure and health-
care spending.

Renowned constitutional lawyer 
Rocco Galati has taken on the case for 
COMER, and he considers it his most 
important case to date.  

On October 14, a Federal Court 
judge cleared away yet another legal 
roadblock thrown in the lawsuit’s 
path. The federal government has 
tried to quash the case as frivolous 
and “hypothetical,” but the courts 
keep allowing it to proceed. As Galati 
maintains, “The case is on solid legal 
and constitutional grounds.”    

When asked after the October 
procedural hearing why Canadians 
should care about the case, Galati 
quickly responded: “Because they’re 
paying $30 or $40 billion a year in 
useless interest. Since ’74, more than 
a trillion to fraudsters, that’s why they 
should care.” (COMER says the fig-
ures are closer to $60 billion per year, 
and $2 trillion since 1974.)

The “Fraudsters”

Created during the Great Depres-
sion, the Bank of Canada funded a 
wide range of public infrastructure 
projects from 1938 to 1974, without 
our governments incurring private 
debt. Projects like the Trans-Canada 
highway system, the St. Lawrence 
Seaway, universities, and hospitals 
were all funded by interest-free loans 
from the Bank of Canada.

But in 1974, the Liberal govern-
ment of Pierre Trudeau was quietly 
seduced into joining the Bank for 
International Settlements (BIS) – the 
powerful private Swiss bank which 
oversees (private) central banks 
across the planet. The BIS insisted on 
a crucial change in Canada. 

According to The Tyee (April 17, 
2015), in 1974 the BIS’s new Basel 
Committee – supposedly in order to 
establish global financial “stability” – 
encouraged governments “to borrow 
from private lenders and end the prac-
tice of borrowing interest-free from 
their own central banks. The ratio-
nale was thin from the start. Central 
bank borrowing was and is no more 
inflationary than borrowing through 
the private banks. The only difference 
was that private banks were given the 
legal right to fleece Canadians.”

And that’s exactly what “the 
fraudsters” did. After 1974, the Bank 
of Canada stopped lending to fed-
eral and provincial governments and 
forced them to borrow from private 
and foreign lenders at compound in-
terest rates – resulting in huge deficits 
and debts ever since. Just paying off 
the accumulated compound inter-
est – called “servicing the debt” – is 
a significant part of every provincial 
and federal budget. In Ontario, for ex-
ample, debt-servicing charges amount 
ed to some $11.4 billion for 2015.  

What is key to the COMER law-
suit is that the Bank of Canada is still 
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a public central bank (the only one left 
among G7 countries). Their lawsuit 
seeks to “restore the use of the Bank 
of Canada to its original purpose, by 
exercising its public statutory duty 
and responsibility. That purpose in-
cludes making interest free loans to 
the municipal, provincial, and federal 
governments for ‘human capital’ ex-
penditures (education, health, other 
social services) and/or infrastructure 
expenditures.”

“Deliberate Obfuscation”

In February 2015, Rocco Galati 
stated publicly: “I have a firm basis to 
believe that the [federal] government 
has requested or ordered the main-
stream media not to cover this [COM-
ER] case.” Subsequently, the Toronto 
Star and the CBC both gave the law-
suit some coverage last spring and 
there was good coverage in alternative 
media. But given the importance of 
infrastructure-spending in the recent 
federal election campaign, it’s amaz-
ing (and sad) that the COMER lawsuit 
was so ignored, even by the political 
parties – especially the NDP.

With the Harper government 
touting its ten-year, $14 billion Build-
ing Canada Fund, and the Liberal Par-
ty of Justin Trudeau promising to dou-
ble that amount of funding by running 
three years of deficits, the NDP led 
by Tom Mulcair pledged to balance 
the budget. The NDP could have ex-
plained and championed the COMER 
lawsuit and even possibly utilized it to 
somehow justify the balanced-budget 
promise – a platform plank that likely 
cost it the election. 

In August, Justin Trudeau spoke 
vaguely about financing infrastruc-
ture spending with a new bank. As a 
COMER litigant wrote in their news-
letter, “During the recent federal elec-
tion, Trudeau floated an interesting 
plank about creating an infrastructure 

bank. My first response was ‘You al-
ready have one. The Bank of Canada.’  
My second question was, ‘Public or 
private?’ Again we see both the colos-
sal ignorance and deliberate obfusca-
tion of money issues in this country 
by our leadership.”

A Liberal Party Backgrounder 
explained, “We will establish the 
Canada Infrastructure Bank (CIB) to 
provide low-cost financing to build 
new infrastructure projects. This new 
CIB will work in partnership with 
other orders of governments and Can-
ada’s financial community, so that the 
federal government can use its strong 
credit rating and lending authority to 
make it easier – and more affordable – 
for municipalities to finance the broad 
range of infrastructure projects their 
communities need … Canada has be-
come a global leader in infrastructure 
financing and we will work with the 
private sector and pools of capital that 
choose for themselves to invest in Ca-
nadian infrastructure projects.”

It’s those “pools of capital” – in-
cluding Wall Street titans like Gold-
man Sachs – that are set to profit 
handsomely from Canada’s new infra-
structure lending and spending spree.  

In a cynical move, the Liberal 
Backgrounder doesn’t mention the 
interest-free loans of the past, but 
it does cite their results in order to 
tout the Liberal Party’s “transforma-
tive investment plan” for Canada: “A 
large part of Canada’s 20th century 
prosperity was made possible by na-
tion-building projects – projects that 

without leadership from the govern-
ment of Canada would not have been 
possible … the St. Lawrence Seaway 
served as a foundation for prosperity 
in Quebec and Ontario; the TransCan-
ada Highway links Canadians from 
coast to coast; and our electricity 
projects, pipelines, airports and ca-
nals have made it possible to develop 
our natural resources, power our cit-
ies, and connect with each other and 
the world.”

“Pools of Capital”

Enthused about Justin Trudeau’s 
victory and his infrastructure cam-
paign platform, Paul Krugman wrote 
in the New York Times (October 23, 
2015), “We’re living in a world awash 
with savings that the private sector 
doesn’t want to invest and is eager to 
lend to governments at very low inter-
est rates.  It’s obviously a good idea 
to borrow at those low, low rates … 
. Let’s hope then, that Mr. Trudeau 
stays with the program. He has an 
opportunity to show the world what 
truly responsible fiscal policy looks 
like.”

Of course, borrowing from the 
Bank of Canada at NO interest rates 
would be even more fiscally respon-
sible, and would keep policy decisions 
out of the hands of foreign lenders.

t
Joyce Nelson is an award-win-

ning freelance writer/researcher and 
the author of five books.

“During the recent federal election, Trudeau 
floated an interesting plank about creating an in-
frastructure bank. My first response was ‘You al-
ready have one. The Bank of Canada.’ My second 

question was, ‘Public or Private?’” 
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 Beaver are worth $1b a year, but our economy grossly undervalues nature

of Nature

by Paul Sutton and Robert Costanza 

Early October saw an unusual 
addition to some of the world’s top 
financial publications, as BBC Earth 
published its “Earth Index” in the 
Wall Street Journal, The Times, the 
Singapore Business Times, and the 
Economic Times of India.

Containing some familiar ex-
amples of the economic value of na-
ture (according to the index, bees are 
worth $222 billion Australian a year to 
the global economy) and some not-so-
familiar ones (beaver, evidently, make 
an annual contribution worth more 
than $1 billion Australian), it backs up 
the idea that nature is worth far more 
than the global market economy.

We hope this kind of public-

ity can help both politicians and the 
public make a rational, self-interested 
adjustment to their value system. If 
anything the numbers are an under-
estimate because nature is infinitely 
valuable. We would not have any 
economy at all if nature was not cy-
cling nutrients, photosynthesising, 
and performing many other “ecosys-
tem services” upon which all human 
activity depends.

However, we can also say that 
agriculture, culture, the built environ-
ment, water, and other major com-
ponents of the real economy are also 
infinitely valuable, for many of the 
same reasons.

Of course, we don’t pay infinity 

dollars for water. In fact, many of us 
pay a lot less for water than we do for 
mobile phone service or pet food. We 
pay a finite quantity of money for our 
infinitely valuable water and other 
natural assets, whether they are trad-
ed in markets or not. And here is the 
crucial thing: the dominant political 
economy of our global society places 
a value on nature that is much closer 
to zero than it is to anything remotely 
the size of global economic product.

Sadly, the result is that we are 
failing miserably to behave sustain-
ably. We are in the middle of the 
sixth mass extinction of species in the 
Earth’s lifetime, and this one is di-
rectly attributable to human activity. 

Photo by Stephen Downes
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Meanwhile, the global human popula-
tion is expected to grow past nine bil-
lion despite the fact that almost a bil-
lion of us are currently malnourished.

At the same time, we are fail-
ing to take seriously the challenge 
of climate change. The sustainability 
science community is increasingly 
concerned about tipping points and 
planetary boundaries.

The idiot lights on our planet’s 
dashboard are flashing, yet the world 
moves forward with business as usual, 
with our priorities still driven by the 
neo-classical economic view of the 
world.

Nature is worth more than 
we think

Much of the difficulty lies in our 
individual and collective value sys-
tems, of which many of us are uncon-
scious. Efforts to determine the eco-
nomic value of ecosystem services are 
one way to try and show people the 
evidence for why our values have to 
change.

One study estimated the value of 
storm protection provided by coastal 
wetlands at US$23 billion per year in 
avoided costs. Yet our society seems 
to have difficulty with the idea that 
avoided costs are real benefits.

Our accounting system has a 
blind spot with respect to the value 
of nature. Here’s one example of our 
skewed priorities. Suppose you buy a 
cup of coffee. You probably receive 
a receipt, the transaction will be re-
corded on a computer and the details 
put into the banking system, and you 
might even be able to deduct the cost 
of this cup of coffee from your taxes 
for some reason. Our political econo-
my values this $5 transaction enough 
to track it carefully.

Our political economy does not 
value biodiversity to this extent. It 
is estimated that every 20 minutes a 

species goes extinct that we probably 
have not valued enough to even name, 
let alone record its permanent disap-
pearance from the planet.

Nature in the balance

What would our economy look 
like if nature was valued more? This is 
a wonderful question to ponder. Many 
jobs for those of us educated in STEM 
(Science, Technology, Engineering, 
and Mathematics) have historically 
been in industries such as defence and 
aerospace that serve the public good. 
Many of these jobs are disappearing, 
despite efforts to increase the number 
of STEM graduates in our universi-
ties.

Our civilization could collective-
ly choose to study, protect, and value 
nature, just as we chose to go to the 
moon and build aircraft carriers. This 
shift would involve jobs in alternative 
energy, sustainable agriculture, urban 
redesign, and numerous other fields. If 
we decide that it is in our collective 
best interest to protect and sustain the 

public goods that natural capital pro-
vides, there are countless ways we can 
do it.

Getting nature in this balance is 
essential if we hope to create a sus-
tainable and desirable future. To get 
this balance right we have to acknowl-
edge the relative contributions of all  
our assets, both marketed and non-
marketed.

t

Paul Sutton is Professor of En-
vironmental Science, University of 
South Australia and Robert Costanza 
is Professor and Chair in Public Policy 
at Crawford School of Public Policy, 
Australian National University

This article was originally pub-
lished on The Conversation: www.
the conve rsa t ion .com/ bea ve rs -
are-worth-1b-a-year-yet-still-our-
economy-grossly-undervalues-na-
ture-48981

Photo by Pat Gaines
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What Justin Did
by Delores Broten

The Liberal government of Justin Trudeau came into 
office on November 4, 2015 with a lengthy list of prom-
ises. In our last issue we looked at the commitments re-
lated to environment, climate, and science, which ranged 
from building trust in the National Energy Board to freeing 
charities from onerous review. 

Since then, the Paris climate summit has held centre 
stage, both in a premiers’ meeting before the summit, and 
the attendance at the summit, when Trudeau extended an 
invitation to premiers and opposition leaders to attend. 
Canada, according to all accounts, redeemed its battered 
reputation, trying to include indigenous rights and ac-
knowledging that an appropriate goal would be 1.5oC rather 
than a 2oC increase in global temperature. How the climate 
issue will play out is anyone’s guess, with the western part 
of the country dependent on sales of oil and gas, and mar-
kets for those products reduced, leading to hard times once 
more in Alberta.

Ripples of unease went through the environmental 
community when the Minister of Natural Resources, Jim 
Carr, hired as his chief of staff Janet Annesley, a manager 
for Shell in oil sands communications and Vice President of 
the Canadian Association of Petroleum Producers. 

Carr went on to stoke the embers of unease by an-
nouncing that the Kinder Morgan Trans Mountain Expan-
sion and TransCanada’s Energy East Pipeline projects will 
not stop while changes are made to the National Energy 
Board (NEB), which reviews pipeline projects. 

As the Council of Canadians notes, “The existing re-
views for both projects have shown a lack of adequate abo-

riginal consultation, a clear democratic deficit, and a failure 
to evaluate climate implications. The NEB itself is stacked 
with recent Harper appointees and industry insiders.”

Crude Oil Tanker Ban
However, there is better news on the other sticky issue 

for tar sands pipelines on the West Coast, tankers. Trudeau’s 
ministerial mandate letters to all the cabinet ministers have 
been published, (//pm.gc.ca/eng/ministerial-mandate-let-
ters) and contain the instructions: 

“Formalize a moratorium on crude oil tanker traffic on 
British Columbia’s North Coast, working in collaboration 
with the Minister of Fisheries, Oceans and the Canadian 
Coast Guard, the Minister of Natural Resources and the 
Minister of Environment and Climate Change to develop 
an approach.”

Those letters also charge the Minister of the Environ-
ment and Climate Change, with the Ministers of Fisheries, 
Oceans and the Canadian Coast Guard, Natural Resources, 
and the Minister of Indigenous and Northern Affairs, to 
“immediately review Canada’s environmental assessment 
processes to regain public trust  and help get resources to 
market and introduce new, fair processes.” 

The Minister of Natural Resources is also mandated to 
“modernize the National Energy Board, “to ensure that its 
composition reflects regional views and has sufficient ex-
pertise in fields such as environmental science, community 
development, and indigenous traditional knowledge. 

The letters include instructions to “review the previous 
government’s changes to the Fisheries Act and the Navi-
gable Waters Protection Act, restore lost protections, and 
incorporate modern safeguards.” There are many other en-
vironmental goodies buried in the letters, such as restored 
funding for the Experimental Lakes Project.

All the mandate letters feature lengthy discussions 
about the need for open and transparent government: “Gov-
ernment and its information should be open by default.” 

It is too early to tell how much the government will 
accomplish, but that promise of open government is be-
ing kept. Two days after the new government took power, 
the Department of Fisheries and Oceans and Environment 
Canada “unmuzzled” their scientists, telling them they 
were free to openly speak to the press and the public. Since 
it is in the dialogue between science and environment that 
sound decisions can be made, this openness promises to 
heal more than the civil service. 
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by Delores Broten

First Nations are using a range of strategies to convey 
their responses to these proposals. Here are a few of the 
recent episodes in this epic struggle which will determine 
the environmental future of British Columbia.

LNG
• Lax Kw’alaams First Nation at Port Simpson, in three 

separate community votes, rejected a $1.15-billion deal for 
Petronas’ liquefied natural gas terminal on Lelu Island at 
the mouth of the Skeena River. The First Nation has filed 
for recognition of their aboriginal title and the island is now 
the site of a vigorous protest. 

• In December the Tsawwassen First Nation voted 
against the proposed development of a liquefied natural gas 
export facility on its territory. Extraction method (fracking) 
was part of the reason for the decision.  

• The Malahat First Nation voted in a new chief and 
council after the previous administration signed a deal with 
Steelhead LNG for a shipping terminal near Bamberton on 
Vancouver Island. The new council is also reexamining a 
previous approval of the contaminated soil dump by Cobble 
Hill Holdings above Shawnigan lake.  

Logging
• In October the Ahousaht Ha’with announced an end 

to industrial scale logging in their traditional territory in 
Clayoquot Sound: “The Nation has recently launched a 
community Land Use Visioning process which intends to 
produce a set of management values designed to protect a 
traditional way of life while supporting a continued transi-
tion to a modern diversified sustainable economy.”

Mining
• The Tsilhqot’in Nation is back in court to save Teztan 

Biny (Fish Lake) because Taseko Mines Ltd. has filed two 
separate judicial reviews arising from the rejection of the 
New Prosperity Mine by the federal government.

Electricity
• The West Moberly and Prophet River First Nations 

are going to court over the Site C Dam project, to protect 
thousands of hectares of their traditional territories in the 
Peace River region under Treaty 8. BC Hydro has begun 
clearcutting and preparing the land. 

• T’Sou-ke First Nation decided in 2008 to become a 
sustainable solar community and is now a world leader in 
alternative power generation, is training installers, and is 
building greenhouses with its solar power. 

  
Tar Sands
• The Gitxaala, Kitasoo/Xai’xais, Heiltsuk, Gitga’at, 

Haida, Nadleh Whut’en, and Nak’azdli Nations are going 
to court to stop the Enbridge Northern Gateway pipeline 
and tankers project. So far RAVEN (Respecting Aboriginal 
Values and Environmental Needs), a fund-raising organiza-
tion for First Nations’ legal appeals, has raised $600,000 for 
this legal action.

• The Unist’ot’en Camp, on Wet’suwet’en territory near 
the Morice River, is both a community of people reoccupy-
ing their traditional territory and living off the land, and 
a year-round blockade for oil and gas pipelines, eleven of 
which have been proposed for Wet’suwet’en land. 

• The Beaver Lake Cree near Fort McMurray have filed 
suit against the Alberta and Canadian governments for vio-
lation of their treaty rights by destruction of thousands of 
hectares of land and contamination of water.  

Fish
• In September, in a ground-breaking confrontation, 

Ahousaht people forced Cermaq to pull anchor on its new 
salmon farm in a remote corner of Ahousat territory, be-
cause the First Nation is concerned about the impact to wild 
seafood. 

• The ‘Namgis First Nation of Alert Bay are starting 
to harvest their land-based Atlantic salmon, sold under the 
brand name Kuterra and raised with no antibiotics, pesti-
cides, or hormones.

t

A compilation of BC First Nations’ responses to resource extraction

First Nations Speak Out
FIRST NATIONS

Lax Kw’alaams First Nation by A.Davey



THE LAND

Arctic Journal
The Arctic opened my eyes to the life that it holds. From microscopic plankton to human 

communities at the edge of the ice, the arctic is biodiverse, but its climate is changing faster 
than anywhere else on Earth. What will be the effect on all life?

by Tara Warkentin

In June, I applied to Schools on Board, which takes Canadian students and teachers to our planet’s far north. Partici-
pants join a team of scientists aboard the CCGS Amundsen, where they experience the wonders of science and the 
Arctic environment itself. 

I got my acceptance letter while writing a math test, and my head grew so filled with clips from Planet Earth 
DVD’s that I failed the test. 

Beneath my excitement, I remained unsure. As the end of high school approaches, I feel the pressure to pick a career. 
I love both the arts and sciences, and their intersections, but by accepting the Schools on Board opportunity, I felt that I 
had resigned myself to a scientific life. Visiting the Arctic is a rare opportunity, and making the most of the trip might be 
a lever into the scientific world.

From the library, I borrowed books filled with pictures of hunters and tundra. The landscapes and faces seemed dis-
tant and surreal, as if they existed on another planet. The beauty of the Arctic called to me. 

Watershed Sentinel 12 January-February 2016
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THE LAND

Continued on Page 14  

Funding the trip proved to be my first hurdle. I de-
cided to launch a crowd funding campaign, rather than 
find corporate sponsors. With my sketchbook and some 
pencil crayons, I made a video to pitch the idea. Within 
weeks, I was halfway to my goal. With every contribution, 
I became more invested in the trip. 

At the end of September, I set off. From my home on 
Cortes Island on the west coast of BC, I travelled to Que-
bec City, where I met up with the rest of the group.  

What follows are excerpts from my journal. 

In the Arctic, you are at the whim of the Earth. Travel 
depends on the weather, and the elements here are ex-
treme.

Yesterday, we left Quebec City for the airport at 4 
a.m., bleary eyed but excited. Along with a crew of about 
80 researchers, Coast Guards, and students, we boarded 
our flight. When we touched down for fuel in Iqaluit, an 
announcement over the intercom asked us to disembark. 
A storm was rising in Resolute Bay, where the ship was 
moored. We would have to wait it out in Iqaluit. 

We were shuttled into the town where we checked into 
a hotel, then went out to explore. The town was a juxta-
position of bright and rough: two children’s bikes left to 
rust in a garbage-filled creek; the harsh landscape, and the 
smiles of kids rushing out of school; the calloused hands 
of crafters offering us their creations, and the beads, the 
fur, the stone.

The next day, the weather cooperated, and we made 
it onto the ship. We began to travel to sampling stations in 
Lancaster Sound.

Lancaster Sound is the “Serengeti of the Arctic,” ac-
cording to Philippe Archambault, the Chief Scientist on-
board and a Professor of Benthic Ecology. 

Last night, we all went up to the bridge. Little yel-
low helmets dotted the foredeck below, crowded around 
the sampling equipment. We watched from above as they 
deployed the Rosette, the Box Corer and the Tucker Net 
to bring up different samples, each piece collects different 
aspects of the ecosystem. 

Philippe was also on the bridge. We began to ask 
him questions, and, once we started, our desire to under-
stand gained momentum until there was no lapse in con-
versation. 

He told us that the organisms at the bottom of the 
ocean aren’t getting the same nutrients that they have in 
the past. Traditional organisms aren’t getting all they need, 
and invasive species are thriving.

Icebergs are like nothing else on Earth. The first one 
I saw was a tiny, blue triangle, glowing on the horizon. As 
we travel further north, they become more and more fre-
quent. Each one is different and in their shapes and their 
composition, they hold their own history. 

I spent the morning on the bridge, painting icebergs 
on postcards. They are painted in my mind too; the exact 
colour of sunlight on a ridge of ice, mixed in my watercol-
our tin, is not something I’ll ever forget.

The days have begun to slide together. I am settling 
into a routine of sampling, lectures, meals, and sleep, as 
well as long periods of transit time, where activity on the 
ship slows. Once we reach a sampling station, however, 
everyone whirs into action. Sleep is abandoned and then 
snatched up again in periods of a few hours.

The other night, at 11 p.m., pajama-clad and sleepy- 
eyed, I went to get a glass of water. On my way through 
the halls, I bumped into some scientists carrying coolers of 
samples. Inside, small, silvery fish glowed. 

The next morning, Thibaud, a graduate student work-
ing on zooplankton, gave us a lecture. Zooplankton are 
animals that drift, rather than swim in the ocean. Despite 
their small size, they play two important roles in the eco-
system. zooplankton act as a biological pump, bringing 
carbon to the bottom. It also converts the sugars stored 
in phytoplankton, the plants of the sea, to fats, which are 
essential to the survival of larger animals. (Have you ever 
wondered how whales can survive on krill?)

Thibaud collects samples using sediment traps sta-
tioned for a year, with different bottles open at different 
times. The traps are like a time machine, preserving the 
plankton (using formaldehyde) as well as recording the 
physical conditions in which they were collected: sea ice 
concentration, water temperature, and salinity. These traps 
allow Thibaud to see the relationship between environ-
ment and life. He doesn’t know yet what the results of a 
changing climate will be; he is still collecting data, and he 
needs many years of research in order to see trends. 
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In a few minutes, Gabriel (student from Quebec City) 
and I will join Thibaud in his lab to process the zooplank-
ton samples.

I love that a few hours after listening to a lecture from 
a passionate scientist, we are able to see the data itself. 
Even counting and sorting the tiniest organisms is show-
ing me a larger picture of science.

Our time onboard the Amundsen is coming to a close.
I have learned so much in the past few weeks. Lec-

tures, fieldwork, and discussions have brought science to 
life. I feel so lucky to be able to approach a researcher at 
the source of information and ask questions the moment 
they arise. Being involved in real research has given us a 
sense of responsibility. If we miscount zooplankton spe-
cies, it will affect a data set that will be built on for years. 
Through Schools on Board, both my confidence and my 
passion for science have grown.

Pond Inlet sits among tall, jagged mountains, at the 
place where the land softens to meet the sea.

We were shuttled, via helicopter, from the ship to the 
land. We arrived with an hour of sun left, so we explored 
the town and the museum. A group of Inuit met us at the 
high school, where we shared a meal while they told us 
stories. 

One man travelled without the sun, GPS, or maps. 
Each year, he navigated across the tundra by stars.

“When I was sixteen,” a young man said, “my family 
was homeless. We had run out of food and oil, and it was 
the middle of the winter. We were very cold. One day, my 
father and I went hunting. We found a seal, and my father 

shot, and missed. I watched from his mistakes, and took 
the gun, and aimed. That night we had food, and heat. I 
skipped school the next day just because those basic needs 
were filled.” 

“My father and his family before him,” said Cara, a 
Schools on Board participant, “have hunted in the same 
place every spring. This year, they couldn’t go to that spot 
because the ice wasn’t thick enough.” 

These three stories show the relationship the Inuit 
people have to their environment. They are in tune with 
the natural world, and they know how to survive in what 
many of us would consider the most hostile environment 
on Earth. Traditions, such as seal hunting, are essential for 
survival. As the climate changes, the poles heat faster than 
anywhere else on Earth, so the people of the north are the 
first to notice. The Inuit are “canaries in a coalmine”. 

The consequences of change in the Arctic will spread. 
Melting ice affects the temperature and salinity of the 
world’s oceans, which will affect all marine life. All water 
on our planet is connected. Our actions impact the arctic, 
and wherever we live, we will see consequences. 

My time in the Arctic has given me a better under-
standing of how Earth’s ecosystems function, and how, in 
the face of change, it is important to look at all the pieces 
of a system. However, the most important thing that I have 
brought home is a love of the Arctic. I hope that, by shar-
ing my experience, I will encourage you to think about 
how you are connected to the North. 

t
Tara Warkentin has grown up on Cortes Island, BC. 

She loves going on adventures and reading poetry aloud. 
At 17 years old, she still doesn’t know what she wants to 
be when she grows up.

Photos by Tara Warkentin & Becky Steinhart

Arctic Journal continued
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Roadmap from Paris

by Delores Broten

It seemed the world was balanced on 
the edge of time and space as the 2015 Paris 
Conference of the Parties (COP) to the UN 
Framework Convention on Climate Change 
wound down in mid-December. It was the 
21st such annual meeting, hence COP21, but 
this was a do-or-die attempt to spur action 
on reducing greenhouse gases. Sixty per cent 
of those emissions come from the burning of 
fossil fuels – the rest from assorted land use 
malpractices – but the need to transition off 
fossil fuels was not directly addressed.  

Nonetheless, just achieving consensus 
among 195 countries is an accomplishment 
that deserves respect. Despite the thousands 
of press releases and briefings, the spectacle 
and the pressure from citizens around the 
world, the Paris Agreement was not an easy 
task. 

What was actually achieved in that con-
sensus does remain in doubt. For this feature 
section we have pored over hundreds of press 
releases and briefing papers and considered 
all points of view. A few of them are reflect-
ed in the following pages. 

Jim Hight of Climate Change Busi-
ness Journal explains some of the intricate 
mechanisms put in motion for national level 
actions in countries around the world. Eliza-
beth May of Canada’s Green Party, with her 
years of experience, seemed to us to sum 
up the top level points with great accuracy. 
Carol Linnett of Desmog Canada looks at 
the practical implications on the Canadian 
political landscape. 

Whether the cup is half full or half emp-
ty, the world has now sent a clear message: 
we agree that there is climate change and we 
are aware how we are contributing to it. We 
know we have to make changes.

Many of those required changes are un-
addressed – whether it be peatland preserva-
tion and restoration, respect for indigenous 
rights, or curbing air travel – but during the 
COP two pieces of excellent news received 
little coverage. 
• The Global Carbon Project announced 

that the growth in emissions slowed in 
2014 and was expected to be negative 
growth in 2015: “Carbon dioxide (CO2) 
emissions from fossil fuels and industry 
increased by 0.6% in 2014, with a total 
of 9.8±0.5 GtC (billion tonnes of car-
bon) (35.9 GtCO2) emitted to the atmos-
phere, 60% above 1990 emissions (the 
Kyoto Protocol reference year). Emis-
sions are projected to decline by -0.6% 
in 2015 (range -1.6% to +0.5%).” Most 
of that was due to a lowering of Chinese 
emissions but purposeful action is due 
to take a role soon.

• Over 10,000 voluntary commitments by 
non-state actors (cities, regions, compa-
nies, investors, indigenous peoples), reg-
istered on the NAZCA portal, launched 
in 2014 by the Peruvian Presidency at 
the COP20, if honoured, are sufficient to 
meet the 2oC goal. COP21 now includes 
an aspiration to limit climate change to 
1.5oC but the commitments registered 
on NAZCA are increasing at the same 
time. 
This amazing website (newsroom.unfc-

cc.int/lpaa/) shows that in the end the change 
we need to make is on a local level and is 
within our own control. 

t

The cup may be half full or half empty, the targets weak, 
the ambition high, but the human community is at least 

reading from the same map

Photo by Biblioteca Nacional de España

Sponsored by
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Understanding NAMAs and what it means for countries – both rich and poor

and Personal at COP21

by Jim Hight

On the shuttle bus to the third day of COP21, the global 
climate summit held in Paris last month, I struck up a con-
versation with a German-French couple in their early 20s. 
We had one of those nice traveler connections, and by the 
time we got to the huge convention center, we took photos 
of each other in front of the sign announcing the Confé-
rence sur les Changements Climatiques 2015.

They didn’t have credentials, so I bid them adieu at the 
door and joked, “Maybe I’ll see you again at a future COP.” 

“Oh, I was thinking this might be the last one?” said 
the woman.

No. Sorry. As I wrote this article, 
the COP hasn’t wrapped up but I could 
still say for certain that this wouldn’t be 
the last global negotiation. And we’re 
not going to be done next month, next 
year or even next decade. 

Our climate is changing rapidly 
because of the way we produce and use 
energy, grow food and manage forests. 
To stop overloading the atmosphere with 
greenhouse gases (GHGs), we have to 
change pretty much everything about 
how we live and do business. We have to put the goal of 
reducing greenhouse gas emissions at the center of pretty 
much all our economic decisions, public and private.

That doesn’t mean I’m without hope. In fact, the last 
several years have seen the negotiations move onto a track 
that has a real chance of success, and one of the main rea-
sons is a concept with the cool acronym, NAMA.

NAMA
Understanding NAMAs, Nationally Appropriate Miti-

gation Actions, will help you understand what happened at 
COP21 and how developed countries will aid developing 
countries in choosing clean energy when dirty energy is 
cheaper. 

CLIMATE

To explain, I need to introduce another acronym: IN-
DCs, or Intended Nationally Determined Contributions. 
(The “contribution” is what each country is going to do to-
ward realizing the global goal of reducing GHGs enough to 
stabilize the climate.)

Every country but a rogue handful (you can Google 
them) submitted their INDCs showing roughly how they’re 
going to stabilize or reduce their GHGs and how they’ll ac-
complish those goals. It’s not enough, of course, but it’s a 
good start. Since each INDC is determined nationally – as 

opposed to being part of an interna-
tional treaty – it can be strengthened at 
any time.

Developed countries will accom-
plish their INDCs with their own re-
sources. The United States will get 
most of the job done by phasing out 
coal power plants and bringing on more 
clean renewable power – victories for 
which we can thank Obama and his 
Environmental Protection Agency, who 
have used executive power to work 
around Congress.

Most developing countries will need financial help to 
achieve their INDCs, and that’s where their NAMAs come 
in. NAMAs describe each developing country’s prime op-
portunities for slowing down the growth of its emissions in 
the near term and eventually reducing emissions. 

One of Kenya’s best NAMA opportunities, for exam-
ple, is to develop new geothermal power plants; while in 
Costa Rica, making coffee production greener will be a 
cost-effective way to reduce GHGs. 

According to Mexico’s NAMA, our fast-growing 
southern neighbor can cut a lot of GHGs by making public 
transport in cities more modern and efficient. This would 
be done by replacing old, diesel-guzzling vehicles – most 
owned by private operators who jealously guard their 

We have to put the 
goal of reducing 
greenhouse gas 

emissions at the center 
of pretty much all our 

economic decisions, 
public and private.

Up Close
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routes, no matter how inefficient—with an op-
timized network of hybrid or even all-electric 
buses. 

Mexico, Kenya, Costa Rica and other de-
veloping countries might eventually do these 
sorts of things themselves – or they might not. 
They’ll do them a lot faster with money from 
developed countries.

The Money Trail
How much the developed countries will 

pay to help poorer countries do their NAMAs, 
when, through what systems and with what 
guarantees – these were some of the freakishly 
complex questions that made the COP21 agreement so hard 
to negotiate, and they’re the questions that will keep cli-
mate negotiators busy for a long time as they implement 
the Paris deal.

Then there’s the “loss and damage” perspective of the 
developing countries. They say they need money not just 
to implement their NAMAs, but to prepare for and recover 
from the extreme weather that climate change is already 
causing. 

I got a good personal introduction to this viewpoint 
riding home from COP21 one night when I sat next to a 
delegate from a developing country.

She believes her country is already suffering from cli-
mate change, and she and her government want the devel-
oped countries to pay for the “loss and damage” they’ve 
suffered and will continue to suffer. After all, it was we 
– not they – who overloaded the atmosphere with GHGs by 
200 years of burning fossil fuels.

At past COPs, developed countries promised to build 
up a climate fund that will be worth $100 billion per year by 
2020. This money would be earmarked to help developed 
countries build low-carbon energy systems – implementing 
their NAMAs. 

And it would help them build more climate-resilient 
communities by doing things like moving coastal residents 
to higher ground, being more efficient with water in farm-
ing, improving urban drainage systems and even building 
dikes like those that allow the Dutch to live below sea level.

As you know by now, the Paris deal included the $100 
billion fund. Developing countries expect this $100 bil-
lion to be new climate-related money, but so far, they have 
reason to think that most of the “climate finance” commit-
ments announced so far are just traditional aid “re-brand-
ed” as climate aid. “Most of it is not new aid,” said my ac-
quaintance.

Like other tropical countries, hers is suffering from 
drought which has sharply cut back the availability of water 
to generate hydropower. “We have blackouts almost every 
day.”

When I asked about her country’s options for devel-
oping new power generation capacity, she mentioned wind 
and solar, but it would take many years to build a reason-
able amount of generation capacity. Nuclear would be emis-
sions-free, but very expensive. 

Their cheapest option would be new coal power plants, 
and without money for alternative clean power, they’ll 
probably build them. 

While we could rightly blame her country and others 
like India for building new coal power plants that will emit 
heavy GHGs for decades – we can’t deny their imperative 
to live a modern life, with the health and convenience that 
reliable electricity provides. However if we fund their NA-
MAs generously, we could see them “leapfrog” some of the 
dirty phases of development that we went through and build 
their economies with cleaner power.

I have many questions about how this is going to play 
out, such as how is the US going to come up with its share 
of a $100 billion annual climate fund, since Congress is the 
only branch of government that can appropriate money? 
And given the high levels of corruption in many developing 
countries, how can we be sure the NAMA money is really 
going where it’s supposed to?

But it seems clear that a lot of checks must be written 
to developing countries over the next decades to avert a cli-
mate catastrophe.

t
Jim Hight is the senior editor for the Climate Change 

Business Journal and was one of the five journalists whom 
our managing editor, Susan, met while on a press trip to 
Germany in November.



18Watershed Sentinel January-February 2016

CLIMATE

What does it all mean? Paris threw us a lifeline.

The Morning after COP21
by Elizabeth May

The morning after 13 days – three all nighters…
And the Paris Agreement is accepted. The COP21 deci-

sion is agreed. What does it all mean?
I have been working on climate for the last 29 years.   In 

that time I have seen lip service from most politicians, cour-
age from a few politicians, venality from some corporations 
(Exxon comes to mind), leadership from others. I have wit-
nessed opportunity after opportunity squandered for politi-
cal expediency. Agreements signed and then ignored. Overall 
we have procrastinated and lost decades when we could have 
averted the climate crisis nearly entirely.

Now we are in it.…
You will undoubtedly hear some de-

nounce the Paris Agreement for what it does 
not do. It does not respond with sufficient ur-
gency. It does not use the levers available to 
governments to craft a treaty that is enforce-
able with trade sanctions to add some teeth. 
Those criticisms are fair. 

Nevertheless, the Paris Agreement is an historic and po-
tentially life-saving agreement. It does more than many of us 
expected when the conference opened.

It will be legally binding. It sets a long term temperature 
goal of no more than 1.5oC as far safer than the (also hard to 
achieve) current goal of no more than 2oC. In doing so, it may 
save the lives of millions. It may lead to the survival of many 
small nations close to sea level. It may give our grandchil-
dren a far more stable climate and thus a more prosperous and 
healthy society. It clearly means the world has accepted that 
most known reserves of fossil fuels must stay in the ground. 

1.5 Degrees
It is absolutely true that Canada announcing support for 

1.5oC mid-way through the conference made a huge difference 
in keeping that target in the treaty. I heard that from friends 
and contacts around the world.  

To avoid 1.5oC requires immediate action. Unfortunately, 
the treaty is only to take effect in 2020 (after it is ratified by 55 
countries, collectively representing 55% of world GHG emis-
sions). The treaty has mandatory global five year reviews – the 
“ratcheting up mechanism,” – but that only kicks in in 2023. 

So in addition to the Paris Agreement we also passed the 
decision of COP21. It includes some actions before 2020. It 
gives us a chance to increase targets before 2020. In 2018, 
there will be a “facilitative dialogue” within the UN to as-
sess the adequacy of targets and to prepare for new ones for 
2020. The decision document is actually longer than the treaty 
itself and includes many actions to be undertaken within the 
ongoing United Nations Framework Convention on Climate 
Change COP process. Among them, the Intergovernmental 
Panel on Climate Change is requested to produce a report to 
COP spelling out what level of GHG emissions will lead us 
to holding global average temperatures to no more than 1.5oC 

above those before the Industrial Revolu-
tion.  

Canadians can be rightly proud of what 
our government did in Paris. While I did 
not support our position on every single is-
sue, I cannot be more proud of what we did 
on most issues, nor can I thank our newly 
minted (and now totally exhausted) Min-
ister of Environment and Climate Change, 

Catherine McKenna, enough for her work.
What matters now is what we do next. Canada’s climate 

target remains the one left behind by the previous government. 
We have no time to waste in re-vamping and improving our 
target. We should be prepared to improve it again in 2020. But 
let’s ensure we get started. The Liberal platform committed 
to, within 90 days of COP21, consultations with all provincial 
and territorial governments. In his speech at COP21, Trudeau 
expanded that to engaging with municipal governments and 
First Nations as well. 

Earth Day 2016 has been chosen in the decision docu-
ment as the day for formal signatures to the Paris Agreement. 
Let’s all send a thank you note to Prime Minister Trudeau and 
Environment and Climate Change Minister Catherine McK-
enna and urge that Canada’s new target be ready April 22, 
2016.

Paris threw us a lifeline. Don’t let it slip between our fin-
gers. 

t
Elizabeth May is a prominent Canadian environmental-

ist, a Member of Parliament, and leader of the Green Party.

The Paris Agreement is 
an historic and potentially 

life-saving agreement. 
It does more than many 
of us expected when the 

conference opened.
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“First Enlightenment, then the Laundry”

Does the world’s first climate treaty represent the be-
ginning of the end for fossil fuels or a mere free-market 
cop out?

Both arguments hold some truth. That is because the 
agreement is more form, less substance. That’s what it was 
intended to be. The real meat of the deal remains entirely 
undetermined because it has yet to grow on the bones of 
the treaty.

What countries like Canada actually do to implement 
the intended outcome of the Paris Agreement – to keep tem-
peratures from rising two degrees Celsius above pre-indus-
trial levels by eliminating greenhouse gas emissions – will 
determine whether the torrent of analyses we’re seeing, dire 
or otherwise, have any merit.

“There’s this Buddhist idiom that says: first Enlighten-
ment, then the laundry,” Glen Murray, Ontario’s Environ-
ment Minister, said at the climate summit in Paris. “This 
has been the Enlightenment and now we all have to go 
home and do the laundry to make sure this happens.”

Same Finish Line, Different Starting Lines
According to Environment Canada, between 1990 and 

2013, Canada’s absolute emissions increased by 18 per cent, 
primarily from the growth of fossil fuel industries in Al-
berta, Saskatchewan, and BC. Emissions from the oil and 
gas sector are responsible for nearly one quarter of all na-
tional emissions.

During that time, Alberta’s provincial emissions grew 
by 53 per cent, Saskatchewan’s by 66 per cent, BC’s by 21 
per cent and Manitoba’s by 14 per cent.

The absolute emissions of Ontario, Quebec, the Atlan-
tic provinces, and the territories all fell during this same 
period.

As the saying went in Paris, we’re all trying to get to 
the same finish line, but don’t all have the same starting 
line.

Harmonized GHG Targets
According to Erin Flanagan, policy expert from the 

Pembina Institute, how the federal government will wran-
gle the provinces together under a national climate frame-
work is still a complete mystery.

Differing opinions on what that harmonized target 

should be and what each province must do to achieve it 
could mean troubled water between premiers and the fed-
eral government.

What steps the federal government might take if a 
province like Alberta fails to meet its targets will also form 
a part of that challenging conversation, Flanagan added.

BC is often celebrated for its climate leadership after 
instituting the country’s first carbon tax. Yet at the Paris 
climate talks, BC was on the hook for freezing that carbon 
tax back in 2012 and working now to build a carbon-heavy 
liquefied natural gas (LNG) empire.

“I don’t want to pick on the west too much,” Flanagan 
said, “but BC is a good example where you’ve got a world-
winning carbon tax … but if you look at modeling coming 
out of that province they’re not likely to hit their 2020 or 
2030 climate targets.”

Quick Transition Off Fossil Fuels
Those are important conversations, but they need to 

be brought into the context of Canada’s contribution on the 
global stage. If Canada is to do its fair share to keep global 
temperatures from increasing beyond 1.5oC or even two de-
grees Celsius, it must reduce its emissions 80 per cent by 
2050.

According to Mike Hudema, climate and energy cam-
paigner with Greenpeace Canada, that charts a clear course 
for decarbonization. “This means saying no to tar sands, 
pipelines and other carbon infrastructure.”

Critically, Canada’s position within a global context 
must be drawn into the national decision-making process, 
Flanagan said. This may mean rejecting oil sands projects, 
natural gas extraction or coal-fired power plants at the fed-
eral level.

Canada’s overall climate targets should not be up for 
negotiation with the provinces, Flanagan added.

“You let climate scientists at Environment Canada de-
termine what that trajectory looks like and you then negoti-
ate with the provinces how you share that burden,” she said.

“Ultimately if they want to achieve these goals they 
have to be bad cop and good cop – not just good cop.”

t
Carol Linnett is managing editor of Desmog Canada 

(www.desmog.ca) where this blog first appeared.

If Canada is to do its fair share to keep global 
temperatures from increasing beyond 1.5°C or even 2°C,

it must reduce its emissions 80 per cent by 2050.
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by Nathanael Johnson

Ten years ago, methane digesters were hotter than 
Hansel. Then, they seemed to fall out of fashion. The point 
of a digester is to capture the noxious gases that rise from 
manure lagoons and decomposing waste, so that, instead 
of smelling them, we can burn them for energy. Digest-
ers capture greenhouse emissions and replace them with 
renewable energy. They transform manure into money, 
methane to moolah, waste into wampum, and moldy bread 
into, well, bread. Because digesters can spin crap into gold, 
people figured that this was a form of renewable energy 
that even conservatives would love. In 2006, I wrote a story 
about Reynolds, Indiana, which the Republican governor 
rebranded as BioTown, USA: a demonstration of the power 
of digesters (and other renewable fuels) to bring energy 
self-sufficiency and prosperity to middle America.

If you know anything about the recent history of al-
ternative energy, you know where this is going. There was 
so much enthusiasm, but so little success. After a burst of 
publicity, things moved slowly in BioTown, USA, and by 
2013, some eight years in, many residents were jaded. In 
California, farmers were tearing out expensive digesters 
and selling them. It seemed as if the technology was just 
too expensive – farmers would never be able to pay off their 
investment selling electricity at market rates. Or at least, 
that was my impression.

That’s why I was surprised when, in an unrelated in-
terview, sustainable agriculture professor Ermias Kebreab 
mentioned that small farmers in Vietnam were building di-
gesters and operating them profitably. He was talking about 

CLIMATE

farmers living near the subsistence level, with as few as two 
water buffalos producing the manure for the digester. The 
technology worked so well for these farmers that they were 
able to pay off the costs of the digesters in just two years.

So what’s going on here? If small farmers can make 
digesters work in Southeast Asia, why aren’t big farmers in 
the United States building them in every county?

I asked a bunch of experts and include the answers be-
low. The main point is: Energy is more valuable in Vietnam 
relative to labor, which makes digester economics work. 
But with the right policies, digesters can work in wealthy 
countries also – BioTown is now (finally!) producing more 
energy than it needs.

Why Digesters Matter
Digesters capture methane, a greenhouse gas with 72 

times the global warming potential of carbon over a 20-year 
period. We can then burn this methane to produce low-car-
bon power. (When we burn methane, it does release car-
bon into the atmosphere, but it’s the carbon that the plants 
pulled out of the atmosphere before they were eaten and ex-
creted by cows. Also, releasing carbon is much better than 
releasing methane.) The digesters capture the odors, too 
– often it’s methane emissions that you are smelling when 
you pass a big farm and wrinkle your nose. Additionally, 
the digestion kills any pathogens that might be swarming 
in the waste.

There’s hope that digesters could also eliminate nu-
trient pollution – nitrogen compounds percolating into 
groundwater, for instance – but they won’t necessarily solve 
this problem. Areas surrounded by lots of big animal farms 

Turning Poop Into Power
Why farmers aren’t converting 

methane to biogasPh
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sometimes have more manure than they need to fertilize 
local fields. The excess nutrients – nitrogen and phospho-
rus, mainly – can contaminate water. Digesters remove the 
methane (carbon and hydrogen, CH4) from the waste, but 
don’t reduce all that nitrogen or phosphorus, which still 
need to find a home after they come out the end of the di-
gester.

What Gives Vietnamese Farmers An Advantage
The program to sell digesters to farmers in Vietnam 

has been wildly successful. It has built over 100,000 digest-
ers, which generally pay for themselves within two years. 
The Dutch Directorate General for International Coopera-
tion pays a subsidy of about $50 for each one, and the Viet-
namese government administers the project.

How do they do it? Very cheaply. Each digester only 
costs $150. They are low-tech masonry 
tanks.

Farmers in Vietnam have a lot of 
good reasons to get these bioreactors. 
Many of them are not connected to gas 
lines or an electrical grid, and they can 
use the methane for cooking and light-
ing. When you buy your gas by the can-
ister, it’s a lot more expensive than when 
you are hooked up to a pipeline.

About half the farmers also connect their toilets to the 
digesters. They provide waste treatment, eliminating odors 
and health hazards.

Farmers can use the the bio-slurry that comes out of 
the digesters to fertilize their fields – it’s much safer than 
fertilizing with raw manure. And the concentrated nutri-
ents in this sludge discourage pests, whereas raw manure 
attracts insects.

Finally, these small farmers are willing to shovel shit. 
You can get the waste into the digester by hand if labor is 
relatively inexpensive. In richer countries, farmers have to 
buy expensive systems to flush the manure, pump it into 
tanks, and reclaim some of the water.

It’s not just small farmers in Vietnam who are mak-
ing use of digesters: Nepal has 50,000 of them, and China, 
which often seems to be the world leader these days, has a 
whopping eight million bioreactors.

Farmers in Wealthy Countries Disadvantaged
Environmental Regulation There’s just one cheap, 

proven technology for turning methane into electricity: the 
internal combustion engine. But running internal combus-
tion engines produces nitrogen oxides – strictly regulated 
pollutants in places with poor air quality. In California, 

farmers built several digesters that never went into opera-
tion because burning the methane to generate electricity 
would have violated environmental laws governing Cali-
fornia’s Central Valley.

“The Valley is just a big closed bowl, said Stephen Kaf-
fka, director of the California Biomass Collaborative. “The 
air quality gets bad fast. The only outlet is the Carquinez 
Strait.”

So one environmental priority, minimizing air pollu-
tion, is trumping another, reducing greenhouse gases.

Labor “Dairymen are in the business of producing 
milk, not power,” said Jacques Franco, who studies this is-
sue as a fellow at the UC Davis Policy Institute for Energy, 
Environment, and the Economy. Even with automated sys-
tems to pump manure into the digesters, “They are relative-

ly hard to babysit,” he said. The skilled 
labor required to fine-tune the system 
can be expensive.

Opposition From Utilities The 
utilities don’t like the hassle and expense 
of buying power from digesters, and they 
have fought laws that would encourage 
farmers to build them. As a result, Fran-
co said, there are higher standards for 

purity of biomethane than from natural gas. And the fees to 
connect a digester to a natural gas pipeline are prohibitive, 
he said. This is especially true in California, but seems to 
be an issue in many places.

Making Digesters Work in Wealthy Countries
Despite all the hurdles set up for digesters, they are, 

like Hansel, coming back into fashion. Farmers in Eu-
rope are using bio-methane to fuel tractors, and BioTown 
keeps adding capacity. The reason is simple: we need a lot 
more low-carbon energy if we are going to meet our cli-
mate-change commitments. Right now, “We know how to 
capture methane, it just doesn’t work economically,” said 
Ashley Boren, executive director of the nonprofit Sustain-
able Conservation. But if the cost of climate change were 
figured into energy prices, digesters would work economi-
cally. “If there were a price on carbon, everything would 
be solved,” Franco said. “We just have a policy that allows 
everyone to use the atmosphere as a big dumping ground.”

And if we are looking for solutions, we should look 
not to Vietnam, but to Germany, which has the most biogas 
plants in the world.

If small farmers can make 
digesters work in South-
east Asia, why aren’t big 

farmers in the United 
States building them in 

every county?
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Turning Poop Into Power continued

Germany pays producers of biomethane a premium on 
top of the going price of power as a reward for keeping the 
methane out of the atmosphere. Subsidizing the production 
of power in that way seems to work better than subsidizing 
the construction of digesters, Franco said.

Subsidizing construction has worked, however, for or-
ganizations that want digesters primarily to sterilize waste 
and control odors. One example is the East Bay Municipal 
Utility District in the San Francisco Bay Area. It has 12 
digesters, capable of churning through 168 million gallons 
of waste a day, though the district currently only sucks up 

60 million gallons daily. The utility district digests sewage, 
of course, but also truckloads of grape skins from wineries, 
manure from dairy and poultry farms, and restaurant food 
scraps. Soon, it will start swallowing all the food waste 
from the city of Oakland.

The original reason for these digesters was to clean up 
the water that the utility district releases into the San Fran-
cisco Bay, said Nelsy Rodriguez, a public information rep-
resentative at the East Bay Municipal Utility District. The 
power generation was really a side benefit – almost by acci-
dent, the district’s wastewater treatment facility became the 
first in the nation to generate more power than it uses. Now, 
the East Bay district is building more turbines.

The lesson here is that context is everything. Digesters 
make sense where power is scarce and expensive, like rural 
Vietnam. They also make sense in places where power is 
an afterthought, but quality of life is a high priority, like 
the San Francisco Bay Area. I suspect they will make more 
sense as the technology improves and as regulators crack 
down on pollution.

t

Nathanael Johnson is a writer for Grist and an author. 
This article was first published on www.grist.org
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Sudden shifts in climates can occur before global warming reaches the 2OC limit

Climate Change 

by Tim Radford

Climate change could arrive with startling speed. New 
research has identified at least 37 tipping points that would 
serve as evidence that climate change has happened – and 
happened abruptly in one particular region.

And 18 of them could happen even before the world 
warms by an average of 2°C, the proposed safe limit for 
global warming.

Weather is what happens, climate is what people grow 
to expect from the weather. So climate change, driven by 
global warming as a consequence of rising carbon dioxide 
levels in response to more than a century of fossil fuel com-
bustion, could be for many people, gradual, imperceptible, 
and difficult to identify immediately.

But Sybren Drijfhout, of the University of Southamp-
ton in the UK and his collaborators in France, the Nether-
lands,  and Germany, are not so sure.

They report in the Proceedings of the National Acad-
emy of Sciences that they “screened” the massive ensemble 
of climate models that inform the most recent reports from 
the Intergovernmental Panel on Climate Change, and found 
evidence of abrupt regional changes in the ocean, the sea 
ice, the snow cover, the permafrost, and in the terrestrial 
biosphere that could happen as average global temperatures 
reached a certain level.

The models did not all simulate the same outcomes, but 
most of them did predict one or more abrupt regional shifts.

No Safe Limit
But the future is not an exact science. “Our results show 

that the different state-of-the-art models agree that abrupt 
changes are likely, but that predicting when and where they 
will occur remains very difficult,” said Professor Drijfhout. 

Abrupt

U.S. Geological Survey
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“Also, our results show that no safe limit exists and that 
many abrupt shifts already occur for global warming levels 
much lower than two degrees.”

The idea of a tipping point for climate change has been 
around for decades: the hypothesis is that a climate regime 
endures – perhaps with an increasing frequency of heat 
waves or windstorms or floods – as the average tempera-
tures rise. However, at some point, there must be a dramatic 
shift to a new set of norms.

The researchers explore some of the telltale indicators 
of such abrupt change. One of these would be the wholesale 
collapse of the Arctic Ocean winter ice: the Arctic is ex-
pected to be largely ice-free most summers in the next few 
decades. Winter ice would then become increasingly thin. 
Once sufficiently thin, warming and wave power would do 
the rest, and tend to leave clear blue water even in the cold-
est seasons.

Another indicator would involve massive unexpected 
plankton blooms in the Indian Ocean as a consequence of 
an upwelling of nutrient-rich waters from the ocean bottom, 
in response to changes in the Asian monsoon regime.

A third would involve massive snow melt on the Ti-
betan plateau: in 20 years, the annual average snow cover 
could fall from 400 kilograms per square metre to a trifling 
50 kg.

A fourth signal would be massive dieback in the Ama-
zon rainforest over a few decades, mainly because of re-
duced rainfall.

Early Signs
Yet another telltale aspect of climate change has al-

ready been addressed by Professor  Drijfhout. It would be 
the sudden, paradoxical dramatic drop in temperatures in 
the North Atlantic, as a response to global warming and 
a collapse of the ocean current that carries warm surface 
water north, while denser, colder, and increasingly more 
saline water in the Arctic sinks to the bottom and flows 
back southward. This “overturning circulation” has already 
seemed to weaken as the Arctic has warmed.

In one of the team’s climate model simulations, the 
Atlantic circulation system keeps ticking over until about 
2020. For another 20 years, sea and air temperatures vary 
wildly and the ocean current weakens much more swiftly. 
After about 2040, ice starts to form on the North Atlantic. 
By 2060, the circulation system has collapsed and the sea 
ice starts to spread.

“Increase of sea ice in the whole Atlantic sector of the 
Arctic causes a temperature decrease of more than 4°C in 
a 20°-wide latitude band (55°N−75°N), stretching from 
60°W to 40°E,” the scientists say. South of 40°N and out-
side the Atlantic, global warming continues. Only a portion 
of oceans in northern Europe would see dramatic cooling.

I will not dance to your beat 
I will not dance to your beat
If you call plantations forests
I will not sing with you
If you privatise my water
I will confront you with my fists
If climate change means death to me but business to you
I will expose your evil greed
If you don’t leave crude oil in the soil
Coal in the hole and tar sands in the land
I will confront and denounce you
If you insist on carbon offsetting and other do-nothing 
false solutions
I will make you see red
If you keep talking of REDD and push forest communities 
away from their land
I will drag you to the Climate Tribunal
If you pile up ecological debt
& refuse to pay your climate debt
I will make you drink your own medicine
If you endorse genetically modified crops
And throw dust into the skies to mask the sun
I will not dance to your beat
Unless we walk the sustainable path
And accept real solutions & respect Mother Earth
Unless you do
I will not &
We will not dance to your beat
                                                       — Nnimmo Bassey 

Read at the opening ceremony of the World Peoples’ Climate 
Conference Summit, Cochabamba/Tiquipaya, April 20, 2010

But that is a result from only one model of a number 
which predict varying levels of change for Europe.

The researchers add that the models aren’t perfect: they 
don’t simulate some things that really could happen, and 
perhaps show signs of happening now. They conclude:

“An additional concern is that the present generation 
of climate models still does not account for several mecha-
nisms that could potentially give rise to abrupt change.

“This includes ice sheet collapse, permafrost carbon 
decomposition, and methane hydrates release.”

t
Tim Radford is a founding editor of Climate News Net-

work. This article was first published on 
www.climatenewsnetwork.net
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by Claire Gilmore

Caleb Behn is a 34 year old Eh-Cho Dene and Dunne-
Za lawyer from Treaty 8 territory in Northeastern BC. He is 
currently working for the West Moberly First Nation, one of 
only two First Nations still contesting the Site C dam in the 
courts, as Director of the Lands department. He is also the 
Executive Director of the Keepers Of The Water Society, a 
non-profit focused on watershed stewardship and advocacy 
throughout the Arctic drainage basin. 

Caleb is the subject of the award winning documentary 
film “Fractured Land.” He currently divides his time be-
tween his territory and his ongoing public advocacy regard-
ing unconventional energy development.

Do you consider yourself an activist?
I don’t consider myself an activist, although a lot of 

people call me one. Personally, I don’t think I’m an activist 
because as a lawyer I’m bound by the laws of British Co-
lumbia, the laws of Canada, so I would say I’m an advocate, 
not an activist. 

I’m researching, like today, I’m looking at National 
Energy Board issues, Canadian Environmental Assessment 
process issues, neonicotinoids, and endocrine-disrupting 
chemicals and their role, and how to test them in a large 
bio-monitoring initiative in northeastern British Columbia.  
That’s just what’s on my plate right now, along with many 
BC Hydro projects on top of the Site C Dam project.

I still resist that activist characterization, because I’m 
not a professional activist. I’m just a Native guy from north-
east BC who really cares about my land, and who had to 
dedicate myself to saving it for future generations. 

I’m not anti-industry, I’m anti-stupidity – which is why 
I took on fracking. It’s a really unwise, dangerous technolo-
gy. And it’s not that I have an axe to grind with industry, its 
not that I’m some bleeding heart, I’m not sleeping in trees 
surrounded by crystals, I own a large truck. I kill animals 
regularly, it’s a part of my culture. But if I can be effective 
and inspire some people and expand the debate and make 
some meaningful contributions, then that’s enough for me.

When did you begin to take a stand and who inspired 
you?

The Pine River oil spill which I cleaned when I was 19 
cemented my direction. It was in my family’s territory and 

YOUTH ACTIVISM

grandpa Dokkie’s trap line. But I’m really born into all of it. 
[I was inspired by] my grandfather, Chief John Dokkie Sr., 
my grandfather Chief George Behn and my father Richard 
Behn who was the manager for the Treaty 8 Tribal Associa-
tion from when I was four until I was eight, and my mother, 
Chief Carylin Greatbanks. When I formally got involved in 
a serious way was when I came home after my undergradu-
ate degree. I came home to spend time with my family and 
learn my language and instead got wrapped up in the war 
[against unchecked resource extraction]. 

What inspired you to pursue a law degree?
I felt disempowered. I felt like I chose law because I 

was making very compelling arguments, but people weren’t 
listening until I got my lawyers to send it, so I began to ap-
preciate their power. I made the conscious decision to seek 
that [law] when I became frustrated with everything I saw 
in my territory.  

You are currently writing a book scheduled to be 
published in 2017. Can you give us a synopsis? 

What I’m trying to do is develop a short-, medium- and 
long-term strategy to alter how we engage with resources. 
I think that Canada, Northeast BC, and Treaty 8, represent 
the critical nexus we have to get right as a species, and I’d 
like to tell that story by telling the stories of myself, my fam-
ily and my land, because those are the only things I have a 
right to. And my story is a story of bigger issues. “Fractured 
Land” was about opening people up to the idea of a more 
complicated story, and now I’m trying to tell that story in a 
way that draws out the very meaningful and tangible analy-
sis and strategies and mechanics to make change.

Fractured

© Two Island Films
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Are you finding support for what you’re doing?
I’ve been gone for 11 years from my community for 

my education. That means that people don’t know me, they 
haven’t seen me, they see me as an outsider. The reason I 
left was to get knowledge and skills so I could come home, 
but then you come home and you find yourself isolated. Be-
cause now I’m not just another “one of us” – I’m a lawyer, 
so there’s a consequence to doing that. I’ll never think about 
things the way I did before. And I made the choice, but I 
can’t go back. This legal training trains you to think and 
analyze in a very structured way and you can’t undo that 
training.  It changes how you view the world.

There’s a lot of people who send me well wishes and 
there’s a lot of people who see “Fractured Land” and are 
really stoked and motivated, but the truth is that being a 
public figure is really isolating. I’m trying to be a very ac-
countable man, accounting for my privilege, my place in 
the world [and] it’s pretty lonely, frankly. When people who 
have been doing this work for a long time, you know, real 
legends, take me aside and say “I get it, and you’re doing the 
right thing,” that’s helpful. The truth is, I don’t get a lot of 
those moments, but those matter. And also any work with 
kids – I love working with youth. It refills my spirit and it 
helps me see why this is important.

What has it been like for you to take a public stand, 
to be in the Treaty 8 lands where many people are de-
pendent on the oil and gas industry?

It’s brutal to be ostracized and isolated because you’re 
fighting for something bigger than a pay cheque. And that’s 
within my community, not within the larger non-indigenous 
community – which is even worse. 

And most people are so colonized and so materialis-
tic, and have families to account for. I’m not hating on it, 
but most people aren’t willing to sacrifice their comfort 
and their privilege. My allies, a lot of your readership, they 
don’t see the complexity up here, because this is the sac-
rifice zone. So people have issue-specific activism in the 
south. You can be an activist for missing and murdered 
women, you can be an activist on Enbridge – we don’t have 
that privilege up here, and that means that I make enemies 
all over. So the truth is that I’m not very healthy, this is kill-
ing me. I survive off of coffee and rage. And the belief that 
there is something better on the far side of this.

What is it that sustains you?
I truly believe that someone’s gotta fight this stuff, and 

present a viable, clean, energy future and protect some of 
what we have left. The Canadian boreal forest is one of the 
three largest ancient roughly intact forest systems on the 
planet, the other two being the Amazon, which produces 40 

per cent of the world’s oxygen, and the Russian Taiga. But 
of those three great lungs of the planet, ours is the only one 
with a fairly robust legal jurisdiction that could protect it 
long-term. And within that legal jurisdiction, First Nations 
specifically represent both legal and cultural uniqueness 
and distribution that could underpin a long-term survival 
for one of the three great lungs of the planet. And that’s 
why I go head-to-head with [everybody] on a daily basis, 
because history will absolve us.  

We’re on the right side of history, we’re on the right 
side of energy equations, we’re on the right side of being 
accountable, responsible beings on this planet, and that’s 
the thing that keeps me from the dark.

t

Claire Gilmore is the Watershed Sentinel intern this 
winter. 

The “Mining” of Activists

I think in the movement, people who care have to 
really start to step up and think about how, as a commu-
nity, we support each other.  

What I’ve noticed as an “activist” for four or five 
years now, is that by and large the movement uses up its 
people in the same way industry uses up the land. 

A lot of people talk about self care, and accountabil-
ity to our people, and a living wage and stuff, but what 
I’ve seen is that the people doing a lot of the work mostly 
get burned out and used up really fast. The reason I know 
that is because people see me as a product – so when I’m 
invited to speak, I’m invited to offer something and to 
contribute to an event and that’s an honour, but it comes 
with a cost. That’s something I didn’t understand, com-
ing into this, and it’s troubled me greatly. I didn’t realize 
that to be an activist sometimes means being treated like 
a commodity. I’m there to contribute to a discussion, I’m 
there to liven up an event … and it’s not intentional, it’s 
not some evil thing, but it’s a dynamic that I’ve noticed.  

I also didn’t understand how much the movement 
instrumentalizes First Nations and, in particular, First 
Nations women. For example indigenous women are of-
ten put at the front of marches, and put on the cover of 
this that or the other. I’ve noticed that with me as well, 
because of my haircut and my stature and my tattoos, I 
make for an interesting picture – an interesting story.  

But that’s mining a person, it’s just a different kind 
of extractivism.
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The characters are brisk, well-drawn, and engaging. 
There are very few polemical passages (whew!). There is 
social and political drama, an assassination central to the 
plot, and a lot of solid information. As hero Patrick Wu ex-
presses it: 

“The words you are about to read are my recol-
lection of the four days I spent in the future in June 
2032, and the many conversations I enjoyed.

“But before you begin, let me say one thing. 
Even though this book is set in the future, it is not 
really a work of fiction. It is simply an account of the 
myriad things I experienced.

“So if it’s not fiction, what is it? It’s about the 
way the future world is tackling the climate crisis. 
It’s about solutions to poverty, debt and homeless-
ness – and a new economy that is no longer capitalist. 
The people I met talked to me about food, farming 
and our health; about transportation and street life; 
about community organizing and education. They 
also talked about protest – lots of protest, and about 
politics and democracy.

“It’s also about spirituality, philosophy and sci-
ence....”

Journey also features lots of lovely futuristic gadgets, 
put to good use, like solar roofing or Li-Fi (no EMF pol-
lution – look it up!) or Streetlife, an app which is up and 
functioning in the UK: 

“Dezzy picked up her screen and touched a but-
ton. “I love my Streetlife connection. Here’s Jona-

Reviewed by Delores Broten

To be honest, I would never normally pick up and read 
an utopian novel. I detest the stereotypical rigidness, the 
whiff of sanctimoniousness, the artificiality of the future 
portrayed.  I was willing to review Guy Dauncey’s Journey 
to the Future: A Better World is Possible, because, knowing 
Guy’s other work, I expected some inspiration and a posi-
tive outlook. Journey to the Future offers so much more. 

The bald plot outline is that 24-year-old Patrick Wu is 
transported for four days to a future Vancouver in 2032, a 
city brimming with innovation and hope, where the climate 
crisis is being tackled, the solar revolution is underway, and 
a new economy is taking shape. Nonetheless, that future is 
not secured and there have been many risks and dark pas-
sages on the way.

Guy Dauncey, Journey to the Future: A Better World is 
Possible, an Ecotopian Novel. Agio Publishing, Victoria, 
2015. 406 pages plus appendix and endnotes. See  
www.journeytothefuture.ca for ordering information. 

Journey To The Future: A Better World is Possible
ISBN 978-1-927755-33-4 trade paperback edition
ISBN 978-1-927755-34-1 Kindle/mobi ebook edition
ISBN 978-1-927755-35-8 epub ebook edition
ISBN 978-1-927755-36-5 PDF ebook edition

Support Canada’s Environmental News Today

http://www.watershedsentinel.ca/content/subscribe
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thon, for instance, one of my neighbors, 
asking if anyone wants a ride to Victo-
ria. And here’s someone telling me that 
my weekly food box will be late because 
of a hold-up in the depot. And here’s a 
neighbor who’s got a load of composted 
leaf-mulch to spare.”

One of the things I find most fascinat-
ing about the book is that it exists in three 
dimensions not only through the time travel 
plot, but also in its structure. You can buy 
it as a pdf, or a print copy, but whichever 
you do, you will need (crave!) an internet 
connection to follow up on the over 900 
endnotes, which lead into all sorts of inter-
esting channels, from consciousness to soil 
microbiology. 

One of the features I did not expect in 
the book was the focus on social mecha-
nisms, co-operatives, and social justice. 
Dauncey told me that, as he dived into the 
book, and, it seems, his characters sometimes took over, 
he had to change his mind about some things, such as the 
use of public banks, which he had not considered before. 
He said he thought all the developments in his book were 
“100% doable” if society agrees to attend to the plight of 
the “precariat,” those living on the edges of society, be-
cause without their involvement, the rise of fascism be-
comes inevitable. 

Here is one version of the evolution of economic rights: 

“When the financial meltdowns happened, how-
ever, it was the people in the precariat who suffered 
most – the jobless, the homeless, and anyone strug-
gling to get by on welfare, a minimum pension or 
part-time jobs. Welfare 4.0 was becoming harder and 
harder to hold together, with its complex rules and 
its poverty trap for jobseekers on welfare who had 
to pay an effective tax rate of 80% on any earned in-
come. The shift to Citizen’s Income, or Welfare 5.0, 
was the response.

“The Citizen’s Income is not enough for every-
one to survive on, however. It unifies a host of dif-
ferent programs and saves millions on bureaucracy, 
but there are still some who need a top-up. So we 
created Welfare 5.1 by adding reciprocity, restoring 
self-respect and mutual aid. The foundation of our 
approach is the fundamental importance of human 
dignity. It’s right there at the top of the Universal 

Declaration of Human Rights that was written in 
1948, following the horrors and sufferings of World 
War II: All human beings are born free and equal in 
dignity and rights. We adopted the premise that when 
people receive the gift of welfare from the commu-
nity they should be encouraged to give something 
back to keep their dignity. Article 29 of the Universal 
Declaration states it well: Everyone has duties to the 
community in which alone the free and full develop-
ment of personality is possible.

“We wanted to restore the mutual aid relation-
ship, so while the government still pays for welfare, 
its distribution is managed by the community cen-
tres, where relationships are local and people know 
each other. The staff are trained in Life Purpose 
Counseling, and everyone who receives welfare is 
encouraged to give back in a way that brings mean-
ing and dignity, whether by volunteering in an urban 
farm or attending a training course.”

Is this a book, a project, a planning manual, a refer-
ence guide, a dream journal? Whatever you want to call 
it, I highly recommend it. Probably provocative. Thought-
provoking and guaranteed to be packed with information 
you didn’t have at your fingertips before. Be prepared to be 
distracted!

t

Hae Jin An

"And then, bam, right in the middle of the intersection at Hastings 
and Seymour there was this huge sculpture of a life-sized woolly 
mammoth, with a baby mammoth by its side. A sign told me that 
the mammoths had lived in North America for a more than a million 
years, surviving several ice-ages when much of the land had been 
covered with two kilometres of ice. They were standing on the back 
of a massive turtle, surrounded by bronze salmon in a circular river."
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A look at water (wasser) management in Germany

Wonderful

Wasser
GERMANY

When walking through the streets of Ber-
lin, you can’t help but notice enormous blue, 
pink or purple pipes snaking through parts of 
the city. Berlin was built on a swamp, and since 
the early 1990s the groundwater level has been 
rising. During construction excavation - which 
is bustling – water tends to flood the founda-
tions, so it is pumped away via the pipes and 
flows into the nearby Spree River. 

What is extraordinary, is that the flooding 
is a result of lower water consumption because 
the extraction of groundwater has diminished. 
Yes, that’s right, the growing city of Berlin has 
actually decreased its groundwater use.  

Deep and Clean
Groundwater is the sole source of water 

for over two-thirds of the population in Ger-
many. According to the German Association of 
Energy and Water Industries, the groundwater 
extraction for public supply has decreased over 
the years, because of more efficient water use.

The water is good quality, plentiful, with a 
high reliability during droughts, and has mod-
est development costs. Water meters are used 
and are managed by the municipalities. In Ber-
lin users pay a base of $1.69 Euros ($2.56 CAN) 
per cubic metre for waste and drinking water. 

The establishment of groundwater pro-
tection zones controls possible water pollu-
tion from the source to the well. In Germany 

thousands of water protection zones have been 
delimited within the last decades. Within wa-
ter protection zones the protection of water re-
sources takes priority over other land use.

The Battle Over Bottles
“Our drinking water is natural, with no 

added chemicals,” explains Arne Kuczmera 
from Berliner Wasserbetriebe, Berlin’s water-
works utility that ensures clean drinking water 
to six million citizens. “Water is naturally fil-
tered and pumped from 100 metre wells into 
nine waterwork facilites, where we reduce only 
the amount of contained iron and manganese. 
It’s excellent drinking water.”

Yet, much to the frustration of Kuczmera, 
many Germans refuse to drink tap water. 

At restaurants and in homes, bottled water 
is primarily consumed in both still and fizzy 
water varieties. For a country that prides itself 
on being a leader in green technology, the bot-
tled water trend is puzzling.

“We spend a lot of money providing clean 
water to our residents and our water quality 
meets standards higher than those required for 
bottled water,” says Kuczmera. “We have sev-
eral education campaigns, so hopefully people 
will stop buying bottled water and just take it 
from the tap. Bottled water has become part of 
the culture, so we’re hoping a shift will occur.”

 t

In November, our managing editor, Susan MacVittie, travelled to Germany, compliments of 
Germany Trade & Invest. The intinerary included presentations and tours about water-related is-
sues in Munich, Hamburg and Berlin. The days were jam-packed with information about technol-
ogy to address climate change, water conservation, water and wastewater treatment, river restora-
tion, and eco-urban development. The following articles touch on some of what was discussed.
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HAMBURG WATER Cycle®

GERMANY

by Susan MacVittie

If you’ve ever used an airplane bathroom, then you 
will have experienced the loud sucking sound of a vacuum 
toilet. This water saving device is the cornerstone of Ham-
burg’s innovative HAMBURG WATER Cycle® (HWC), 
which will be incorporated into a new neighbourhood now 
under construction, Jenfelder Au.

The port city attracts 8,000 - 10,000 people annually to 
reside long term. In order for Hamburg to remain a livable 
and lovable city on the water, new residential areas need to 
be created which enable people to live alongside nature, but 
still in the city. Approximately 2,000 people will reside in 
the Jenfelder Au neighbourhood, which is built on 35 acres 
of land formerly occupied by the Lettow-Vorbeck Barracks.

In Hamburg, conventional wastewater is passed 
through a 5,000 kilometre long sewerage system connect-
ed to the final destination of the Köhlbrandhöft/Dradenau 
wastewater treatment plant. Domestic sewage from bath-
rooms and kitchens in Hamburg is mixed together with 
rainwater during its transport. The combination of rainwa-
ter with the sewage has a diluting effect which makes the 
elimination of micropollutants and the recovery of nitrogen 
and phosphorus more difficult. The diluted wastewater can 
only be cleaned by incurring high energy costs. 

In addition, demographic changes have brought about 
an increase of pharmaceutical residues in wastewater. 
These pharmaceutical residues are difficult to eliminate.

Hamburg Wasser, Hamburg’s drinking water and waste 
water company, has set a goal to close the material and en-
ergy cycles with energy-saving technologies for Jenfelder 

Au with their design, the HAMBURG WATER Cycle®. 
Funding for the project has been received from the German 
federal government and the European Union.

The success of the project could determine the future 
for water and wastewater treatment technology.

 
HAMBURG WATER Cycle®
In a conventional system all domestic wastewater 

streams are combined and discharged together into the sew-
er system, the HWC decouples the wastewater flows. Thus, 
the blackwater, which is generated from toilet use, is sepa-
rated from the greywater (kitchen, bathroom and washing 
machine wastewater) and the rain water is collected and 
separately treated.

All toilets in the Jenfelder Au project will be on a vac-
uum system, so only about one litre of water is used per 
flush. This is expected to save about 7300 litres of fresh 
water per year per person. The vacuum system will convey 
the waste to an anaerobic digester. The digester will pro-
duce biogas that will generate both heat and electricity for 
the housing complex. 

Because the wastewater treatment system is decentral-
ized, the proponents expect to develop systems that would 
recover nitrogen and phosphorus from the digested sludge, 
as well as preventing the release of micropollutants (such as 
pharmaceuticals) to the environment.

The biogas system for Jenfelder Au (with combined 
heat and power) is expected to produce 100 kW of electri-
cal power and 135 kW of thermal power, enough to supply 

30 per cent of the heating needs 
and 50 per cent of the electric-
ity. The rest of the energy will 
come from a combination of 
solar panels and a geo-ex-
change heat pump system.

The system is expected to 
reduce by 500 tonnes per year 
the amount of carbon dioxide 
that would have been emitted 
in a conventional residential 
development of that size. 

t
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Germany’s idealistic mixed-use, master-planned neighborhood

Re-thinking Urban Design: 

GERMANY

by Susan MacVittie

HafenCity, Hamburg’s new quarter covering 157 hec-
tares – enlarging the existing city area by 40 per cent – is 
one of the largest urban regeneration development projects 
underway in the world. Situated on the harbour, or hafen, on 
the Elbe River islands, the old port warehouses of Hamburg 
are being replaced with offices, hotels, shops, official build-
ings, a university, residential areas, and an opera house. Big 
name architects like Jacques Herzog and Pierre de Meuron, 
David Chipperfield and Richard Meier have designed build-
ings and HafenCity is being viewed as the future of urban 
design.

The project is characterized by a horizontal and vertical 
mix of urban uses, public spaces, and sustainability is being 
initiated at a range of levels – for buildings, mobilty, and 
supply of energy. Indeed, HafenCity played a pioneering 
role in building certification, coming up with its benchmark 
HafenCity Ecolabel in 2007, two years before the launch of 
comparable certification valid throughout Germany. 

With a pricetag of roughly $14 billion, the City of 
Hamburg, which is driving the process and investing about 
$3.25 billion with private investors covering the rest, the 
standards to ensure success are high.

The Rising Tide
HafenCity lies beyond the main Hamburg dike line and 

is being built with flood protection in mind, not only as a 
response to historical flooding, but also preparing for cli-
mate change. Despite sitting 112 kilometres inland from the 
North Sea, Hamburg sees a two-to-three metre rise in the 
Elbe’s tide daily. Following the tidal shifts is crucial in the 
city, which is home to the second busiest container port in 
Europe. Since building new dikes is expensive and would 
take away from the waterfront charm, a series of flood pro-
tection initiatives were incorporated into HafenCity’s de-
sign. All buildings are constructed on plinths (mounds of 
compacted fill) 7.5 to 8 metres above mean sea level and 
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embankment promenades for walking and cycling are 4-5.5 
metres above sea level, whilst almost all roads are elevated. 
Flood protection also includes water proofing parking ga-
rages, a network of pedestrian walkways six metres above 
the street and no residential units at ground level.

The waters have been known to rise enough to cover 
the waterfront promenade at the Infocenter of HafenCity 
Hamburg GmbH, the city-owned subsidiary that over-
sees the development. To address flash floods, large grey 
metal flood doors have been built on the outside of the 
building’s brick facade. “It only lasts 
for a few hours,” says Susanne Buhler, 
Head of Communications for HafenCity, 
“It comes in the morning and then goes 
away. The solution is not complicated, 
you just close the door. There is someone 
responsible for this in every building.”

But wouldn’t it be difficult to secure 
insurance for businesses in a known flood 
area?

“It’s not relevant,” says HafenCity CEO, Jürgen Bruns-
Berentelg. “The insurance companies say this is a safe sys-
tem. We say, we use a preventive strategy, and in North 
America you’re more used to an insurance-based strategy. 
So that’s an attitude difference.”

With a few select historic buildings preserved amidst 
a wide array of modern architecture, (a separate tendering 
process for each individual building site has led to high 
quality and a variety of innovative designs), Hamburg’s 
new downtown is taking shape. Since construction began 
in 2003, 56 projects have been completed and another 49 
are under construction or in the planning stage. Over 1,500 
living spaces have been completed and more than 500 com-
panies have moved into HafenCity, as well as not-for-profit 
organizations, such as Greenpeace – whose presence in the 
corner unit of the red brick building across the river from 
the Infocenter is easily recognized by its bright yellow ban-
ner and futuristic rooftop wind turbines.

Build It and They Will Come
A solution-based attitude is prevalent in many aspects 

of the HafenCity development process.
The basic concept underlying transport planning for 

HafenCity is one of sustainability: priority goes to non-
motorized modes of transport and public carriers. About 70 
per cent of footpaths run separated from motorized traffic, 
many of them parallel to the water’s edge. There are few 
extended blocks of buildings so pedestrians and cyclists 
can make their way using private spaces between individ-
ual buildings. Site owners have been contractually obliged 

to make such pathways permanently accessible. The prob-
lem of stationary vehicles has been reduced to a minimum, 
since the interiors of the flood-secure plinths of buildings 
are used for underground parking. Public transport such as 
subway, fuel-cell buses, ferries, and a rent-a-bike system 
also play a role. Because of the centralized residential areas, 
the high quality public transport, and the mix of usage, the 
number of private car journeys is decreased.

The heating energy supply for HafenCity is a mix of 
district heating and decentralized heat: cogeneration units,  

supply combined with fuel cells, and 
solar panels on residential buildings 
that will provide hot water. The goal 
is to achieve 175g/kWh to meet CO2 
emission targets (in comparison: con-
ventional gas-based heat supply for 
individual buildings produces aver-
age CO2 emissions of 240g/kWh). In 
the future it will be compulsory for at 
least 30 per cent of the residential hot 

water supply to come from renewable resources. 
“When you talk about a green sustainable develop-

ment today we are mis-led by talking about technological 
solutions,” explains Bruns-Berentelg. “A hundred years 
ago we rebuilt parts of the inner city and 35 per cent was 
streetscape, now we reduce that to 24 per cent, and instead 
of just 5 per cent public spaces, we now have 26 per cent, 
which are organized in a network structure. The design al-
lows for living in a different form of relationship between 
public and private space. The public spaces become ex-
tremely important with the identity of the city. There is also 
a mix of high and low-income housing to foster diversity. 
Development decisions are not being made by an institu-
tional investor, but by people joining together and thinking 
about how future living can be organized, and what contri-
bution we can actually make.”

Unlike many North American developments, Hafen-
City calls the shots. HafenCity has insisted on design qual-
ity as equal and not secondary to cost as a major parameter 
for competitive tender. And it seems to be working. So far 
the development is on track with its timeline. Over the next 
ten years leading up to the project’s full build-out in 2025, 
12,000 residents and 45,000 jobs are expected to come to 
HafenCity.

“I must say that HafenCity development is possible be-
cause we are the land owners,” says Bruns-Berentelg. “We 
can say, well ‘you get here if you follow our rules.’ So we 
are selling the land with an element of compliance as part of 
our joint understanding of how the future city should look.” 

t

We say, we use a 
preventive strategy, and 
in North America you’re 

more used to an insurance-
based strategy. So that’s an 

attitude difference.”
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by Susan MacVittie

Simon Ruger offers the Yara ZIM Plant Technology 
probe, the Norwegian company’s latest water saving inno-
vation, for inspection to our group sitting around the table 
at the Yara ZIM office in Berlin. The device is two small 
magnets that resemble fat button cell batteries, with a red 
cable attached to the end of one of them. It is used to meas-
ure relative changes in leaf turgor pressure – a measuring 
parameter for water stress in a plant. Small and simple 
looking, Ruger explains it is one solution towards agricul-
ture water-management and food security for the future.

“The world will be populated by nine billion people 
by 2050. This means we need to grow 60 per cent more 
food to feed everyone – sustainably. Agriculture represents 
71 per cent of freshwater use. We cannot solve the climate 
crisis without securing global food supply. The future of 
crop production has to involve less use of water and more 
efficient nutrient use.”

The ZIM probe is clamped onto a leaf of a plant and 
encoded data about the turgor pressure is transmitted wire-
lessly via the Internet to a database. Turgor pressure is the 
pressure of water pushing the plasma membrane against the 
cell wall of a plant cell and is lost during the day due to 
water loss by transpiration, and recovered during the night. 
If there is no water available, the plants cannot recover their 
turgidity and their water status decreases. The Yara ZIM-
probe detects these changes. 

The equipment of the ZIM probe consists of three mag-
netic pressure probes (ZIM-probes), one ZIM-transmitter 
which collects the data from up to three ZIM-probes plugged 
into it, and one ZIM-radio controller which receives the sig-
nals wirelessly from the ZIM-transmitters and sends them 
in real time, or in user defined time intervals into a database 
using a mobile network. The cost of this equipment is 6.5 
thousand Euros, ($9800 CAN) plus 100 Euros for an annual 
service fee. The number of probes needed depends on the 
field conditions, but Ruger says that ten probes should be 
sufficient for use on 5-15 hectares. 

The devices are resistant to direct sun, rain, as well 
as common fertilizers and pesticides. They typically last 
two-three months on a leaf without having to be reclamped, 
or may stay on up to a year – as has been the case with ol-
ive leaves where the device is being used on olive crops in 
Spain. The ZIM probe is also being used by citrus farmers  
in Florida, California and Brazil and on almond, pome and 
stone-fruits. 

The ZIM probe was initially invented by Professor Ul-
rich Zimmermann and students, (Ruger was one of those 
students), at the University of Würzburg in Germany in 
2010 and sold to Yara in 2014. Founded in 1905 to solve 
emerging famine in Ethiopa, Yara is the world’s largest 
producer of fertilizer and has been an active proponent of 
precision farming. The company is still researching and de-
veloping how to improve upon the ZIM probe, such as the 
addition of a weather forecast as an indicator in the system.

“Ten per cent of the agriculture worldwide uses some 
type of sensor to assist with crops,” says Ruger, who is now 
Yara ZIM’s Managing Director. “We can use technology 
to our advantage and save water, save energy, and sustain 
a maximum yield. We can water plants on demand. This is 
the future of farming.”

t
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There are places where you can 
literally reach out and touch time. 
Coba is one of those places. Located 
on the Yucatan Peninsula in present-
day Mexico, Coba was once at the 
centre of a powerful Mayan city state. 

About a thousand years ago, give or 
take a few centuries, Coba built a 
pyramid. It still stands today. You can 
climb its steps to the very top – like 
I did several years ago – to look out 
over the seemingly limitless Yucatan 

by Joe Foy

We all grow old over 
time. It’s a plain fact of 
life that you have nev-
er been older than you 

are right now. Of course, it’s also true 
that you will never again be as young 
as you are right now.

The amount of time we spend 
thinking about time is one of those 
things that makes humans different 
from the other species we share 
the planet with. I doubt grizzly 
bears or marmots spend much time 
contemplating how many centuries 
their ancestors have been walking the 
same trails that they themselves walk 
today.  

But humans enjoy rolling time 
around in our mind. We crave it.

36

forest, with stone temples poking up 
through the forest canopy.

You think about all sorts of things 
in a place like Coba. For me, seeing 
how the ruins and the forest had 
grown together in a symphony of time 
was a powerful experience. 

On the other side of the planet, in 
the present-day nation of Cambodia, 
I recently came face-to-face with 
another time-warped nature-human 
mashup. The legendary temples of 
Angkor Wat have been living with 
the forests for about a thousand years. 
Some nearby temples, such as those at 
Sambor Prei Kuk are even older. It is 
mindblowing to see a thousand-year-
old stone face, with trees growing out 
of it like a woody hairdo.  

Monstrous tree roots spread like 
candle wax across the roofs and down 
the walls, sometimes engulfing entire 
buildings. Everywhere is the forest 
and the sounds of the forest – crickets, 
birds and the rustling of leaves. 
Incense and earthy aromas mingle in 
the breeze.

Humans are drawn to such places 
like deer to a salt lick.

Our rice farmer turned guide at 
Sambor Prei Kuk makes at least part 
of his living walking visitors around 
the ancient tree-covered ruins. In 
the past, B-52 bombers from the 
USA were the biggest threat to this 
sacred place. Our guide points out 
craters and blast damage amongst the 
temples. But these days chainsaws 
lurk in the jungle. On some nights, 
he sleeps in the forest to guard the 
trees from illegal loggers. He figures 
this sacrifice is worth it, to protect his 
livelihood – and to give a little of his 
time to protect this special place.

Back home on the misty 
west coast of present-day British 
Columbia, people are drawn to defend 
old-growth forest groves by the same 
forces that keep my Cambodian rice 
farmer guide awake at night. 

Recently there have been calls 
from former logging towns, like 

Port Renfrew and Tofino, to end the 
logging of old-growth forests.

About Time
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Old-growth trees in coastal BC 
live well over a thousand years. One 
yellow cedar tree that grew on BC’s 
Sunshine Coast was over 1,800 years 
old when it was felled by a chainsaw 
in the 1980s. After a century and 
a half of logging, so many of BC’s 
ancient groves have met the same fate. 

Recently there have been calls 
from former logging towns, like 
Port Renfrew and Tofino, to end the 
logging of old-growth forests. People 
can see it makes better business sense 
to protect ancient groves that people 
want to come and see.

The recent protests and blockades 
over old-growth logging in southern 
Vancouver Island’s Walbran Valley 
have made these calls for preservation 
even more urgent.

Standing among the giant ancient 

trees of the Walbran Valley, as I have 
many times, is certainly a life-altering 
experience. The awe-inspiring sight 
of massive trunks held in place by 
braided roots, the sound of falling 
water and winter wrens all blend 
together in the cool Pacific breezes.

These sacred places – Coba, 
Angkor Wat, Sambor Prei Kuk and 
the Walbran Valley – are all about 
time and our place in it.

Consider using some of your time 
to visit the Walbran’s ancient groves, 
then work for their protection. After 
all, it’s a very human thing to do.

t
Joe Foy is the national campaign 

director for the Western Canada Wil-
derness Committee, Canada’s largest 
citizen-funded membership-based 
wilderness preservation organization. Ph
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aii!. . . aii!. . .
I think over again my small adventures
When with the wind I drifted in my kayak
And thought I was in danger
My fears
Those small ones that seemed so big
For all the vital things
I had to get and to reach
And yet there is only one great thing
The only thing
To live to see the great day that dawns
And the light that fills the world.

Translated by T goodligak
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