MOUNTAIN

ROCKY MOUNZ

N S

WINTER 2024-25 // FREE



FEATURE

The Great Divide

A snowflake’s
journey through
Alberta

words :: Andrew Findlay

Snow Dome, rising on the edge of the Columbia Icefield in Jasper
National Park, is a topographical anomaly. This icy, 3,456-metre
monolith is what’s known as a hydrological apex because it perches
at the junction of two landscape-defining continental features: the
Great Divide and the Arctic Divide. Depending on what side of Snow
Dome a snowflake falls, when it melts into a droplet of water it will
flow into either the Arctic, Atlantic or Pacific Ocean.

Snow falls, building deep mountain snowpacks all winter long,
then recharges the headwaters during a slow but steady spring
runoff that fills streams and rivers. Pulses of rain help maintain
stream flows and recharge aquifers. In turn, these waterways nourish
ecosystems, irrigate farms and supply our businesses and homes
with life-sustaining water.

Weather is never constant. Seasonal, year-to-year variation
is a fact of climate. However, since the early days of colonization
in Canada we built communities and settled landscapes on the
assumption that this tidy hydrological cycle would more or less keep
chugging along and doing what we want it to do—give us fresh water
when and where we need it.

Not so anymore. On the eastern slopes and foothills of the Rockies,
a multi-year drought is putting the squeeze on major rivers like the Bow,
Elbow and Oldman and their many tributaries. Business as usual when it
comes to water management for the hundreds of thousands of people
downstream who depend on these rivers is no longer an option. Old
assumptions in this modern era of climate change—rapidly melting

glaciers, warmer winters, thinner snowpacks and more intense
droughts and storm events—are no longer valid.

*| don’t think we’re ready or prepared from a policy, institutional
or capacity perspective,” says John Pomeroy, director of the Global
Water Futures program with The University of Saskatchewan Centre
for Hydrology and the Canmore-based Coldwater Laboratory. “*We're
a semi-arid province. Most of stream flow generation comes from the
source in the high mountains and our mountains are leaving the Ice
Age very rapidly.”

Last year, when the Bow, Red Deer and Oldman rivers were
reduced to anemic flows, we were provided with a “glimpse of what
future catastrophes could look like,” Pomeroy says.

“In 2023 we saw the lowest flows on the Bow ever recorded,
and we have data from the Water Survey of Canada going back to
1909,” he says. “The mountain snowpack was lower than normal and
it melted four to five weeks earlier than normal. That early melt got
us into trouble, and we didn’t get the rainfall we needed. So it left us
in a dire situation.”

So dire that the Town of Pincher Creek, in the Oldman River
Basin, literally ran out of water and was forced to truck it in at a cost
of millions of public dollars.

It's the reason water is on the minds of a lot of people, from
ranchers and farmers to city councillors and urban dwellers.

On a late November afternoon, Pomeroy and a technician from

the Coldwater Lab fire up a sled and bomb up the slopes of the old
Fortress Mountain Resort in Kananaskis Country to troubleshoot an
issue with a hydrological monitoring (or hydrometric) station. It's one
of between 35 and 45 remote such stations located across Banff
National Park, Jasper National Park and K-Country. From stream
flow and soil moisture measurements gathered by technicians in

the field, to snowpack depth, air temperature, humidity and other
meteorological data transmitted automatically to the lab via satellite
signal, Pomeroy and his team gather enough information from these
stations to keep a data manager busy full time.

Fortress is an important place for water research. Since 2012, the
Coldwater Lab has enjoyed a mutually beneficial working relationship
with the owners of Fortress (the ski area shut down in 2005 and is
now home to KPOW Cat Skiing and an active outdoor film set).

“The mountain provides logistical support and avalanche control
and we freely share snowpack and weather information with them,”
Pomeroy says, adding that the Coldwater Lab has a similar research-
based relationship with Nakiska Ski Area. »
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In March 2023, Pomeroy and five other scientists were awarded
the UNESCO Chair in Mountain Water Sustainability. His five co-chairs
include three other Canadians as well as a hydrometeorologist from
Nepal and civil engineer from Chile. Pomeroy hopes the UNESCO
research designation will help raise the profile of the climate crisis
facing mountain-dependent communities at a time when the planet is
experiencing some of the hottest temperatures since records have been
kept. Having international scientists onboard is key, says Pomeroy.

“The multinational aspect of the UNESCO chair is intentional,”
he says. “We share with Nepal and Chile
an interest in mountain sustainability and
the relationship to snow and ice, and we

simply put, they start in @ wet area and flow to a dry area. The Bow's
source is in the mountains where lots of snow tends to fall, and it
meanders east to Calgary and semi-arid southern Alberta.

There are some inescapable truths about Alberta’s water. In
the Canadian Rockies, seasonal snowpack is responsible for 60 to
80 per cent of stream flow generation in the province, and rainfall
generates most of the rest. Though we associate rivers like the Bow
with glaciers, melting ice provides at the most three per cent of its
annual flow. However, it's an essential contribution, giving mountain
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Fortress lies within the Bow River Basin,
an area of roughly 25,000 square kilometres
(or four per cent of Alberta’s land) and is home to 35 per cent of the
province’s population, including 1.4 million Calgary residents. In turn,
the Bow belongs to the South Saskatchewan River Basin.

A river basin is a giant watershed comprised of hundreds
of smaller watersheds that nest inside one another like Russian
Matryoshka dolls.

Snow that melts around the Coldwater Lab’s Fortress station flows
into the Kananaskis River, which joins the Bow River at Stoney Nakoda
Nations territory some 40 kilometres to the northeast. Hydrologists
refer to the Bow and the more famous Nile in Africa as exotic rivers—
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rivers 8 much-needed recharge during the hottest and driest times of
the year. That’s why Pomeroy’s scope of research also includes close
monitoring of glaciers—and there’s a lot going on.

Rate of melt in recent years is staggering. In 2023 alone, both
Peyto, which has observational data dating back to the late 19th
century, and Athabasca Glaciers experienced a record eight to nine
metres of downward ice melt. Hot temperatures are not the only
reason. A phenomenon known as the albedo effect, or a surface’s
ability to reflect sunlight, is also playing an increasing role. Normally
a glacier reflects 30 per cent of the sun’s energy. However, soot »



from massive forest fires and other airborne pollutants has darkened
glaciers like never before. Pomeroy says this past summer the Bow
Glacier was so dark it was almost indistinguishable from surrounding
rock and dirt. Rather than a 30 per cent albedo quotient, Pomeroy
says they’re getting albedo readings of less than one per cent,
resulting in accelerated ice melting. To make matters worse, a
dark purple algae is feeding on organic material and keeping these
particles in place year after year. Analysis of material scraped from
the surface of these glaciers has revealed a chemical cocktail of
algae, viruses, bacterial fungi, dust, soot and industrial pollution from
diesel, gas and tires.

“That’s not something you’d want to drink,” Pomeroy says.

The sun is setting on our Rocky Mountain glaciers. Humans are
accelerating the end of an ice age with climate-changing pollution.
Our weather is also changing. Mountain snowpacks are thinning
and seasonal snow is melting sooner and faster. Climate modelling
indicates precipitation will come less as snow and more as rain,
and storm events will be more intense and severe. Considering the
additional concern of pollution of glaciers at the source, the picture
for the Bow and other exotic rivers starts to look grim.

Pomeroy is concerned that we have entered a new paradigm
of water unpredictably for which Alberta is woefully unprepared. A
big part of the problem is that, currently, responsibility for water

Depending on what side of Snow Dome a snowflake falls, when it melts into a
droplet of water it will flow into either the Arctic, Atlantic or Pacific Ocean.

management in the province is shared among three ministries:
Agriculture and Irrigation, Environment and Protected Areas, and
Forestry and Parks.

“That's the wrong way to go,” Pomeroy says. “Water
management needs to be unified.”

He also believes Alberta’s first-in-time, first-in-right water
licensing system, which dates from before 1905 when Alberta became
a province, needs a serious reboot. Essentially, under this system of
water management, a golf course owner’s right to water could take
precedence over a town'’s rights to water if it has an older license.

Pomeroy isn’t the only one calling out Alberta’s water
management regime. In July 2024, Alberta auditor general Doug
Wylie released a report criticizing the province’s monitoring and risk
assessment of water resources as well as the process for deciding
when and where conservation efforts are required and, finally, an
overall lack of transparency. The report went as far to say that
Alberta lacks the ability to track whether or not conservation efforts
are even working.

The auditor general also took aim at first-in-time, first-in-right,
calling it a “reactive rather than proactive” system that leaves the
holders of historic water licenses unimpacted by water conservation
objectives (WCOs).

The report is alarming, considering the water crisis facing
southern Alberta. However, old habits—or in this case, old rights—
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die hard. Understanding the downstream pressures facing rivers
like the Bow and Oldman today requires looking back to the late
1800s when the Canadian Pacific Railroad (CPR) laid tracks across
the country and settlers colonized and homesteaded the prairies. In
southern Alberta, they found a place blessed with rich soil and lots of
sunshine but lacking water. The shrewd executives behind the CPR
pioneered the idea of irrigation districts as a way to harness water
from rivers and make it possible for people to farm and ranch—and
therefore fill freight trains with grain, cattle and other agricultural
products. Irrigation districts were a stroke of genius from a business
perspective, and they have had a lasting legacy.

Today there are 11 irrigation districts, and thanks to Alberta’s
historic water licensing their members hold tremendous power over
how water is allocated.

On a sunny November day, some 300 km downstream from
Canmore in the Bow River Basin, Richard Phillips, general manager of
the Bow River Irrigation District (BRID), looks out the window of his
office in Vauxhall. With a population of 1,200, Vauxhall calls itself the
“Potato Capital of the West.”

The BRID got its start in 1903 as the Grand Forks Cattle Co.

It now covers an area of nearly 1,200 km? and is the third-largest
irrigation district in Alberta. Phillips has been at the job for 28 years
and manages water allocations for more than 600 irrigators and a
network of water delivery that includes several hundred kilometres

of canals and pipelines. The system is fed by a diversion weir on the
Bow River in Carseland, less than an hour’s drive east of Calgary, and
three reservoirs, all owned and
operated by the Government
of Alberta.

According to Phillips, the
auditor general’s report makes
some good points, such as the
lack of public transparency
around water management, but disagrees with the claim that there’s
inadequate monitoring of water licensees.

In response to the assertion that historic license holders are
not bound by water conservation measures, Phillips says, “True,
but it was the consensus opinion of the members of the basin
advisory committees, representing a broad diverse group of water
stakeholders, that they [WCOs] should not apply to them, and the
GOA [Government of Alberta] agreed.”

That sounds a lot like irrigators clinging to their vested interests
in maintaining access to water.

Phillips says the first-in-time, first-in-right license system may
not be perfect, but it works when it has to. As an example, he holds
up the unprecedented water-sharing agreements that emerged last
spring after the Alberta government asked license holders to work
together in the face of the ongoing drought.

John Pomeroy admits this spirit of cooperation was impressive
and inspiring, but says ad hoc agreements are not a long-term
solution. *That’s a Band-Aid for a one-off. And this is not a one-off
problem,” Pomeroy says.

It's important to remember drought is not a new phenomenon to
southern Alberta. David Sauchyn, director of the Prairie Adaptation
Research Collaborative and a University of Regina geographer,
conducted a fascinating study of climate in the Oldman River
watershed. His research showed that over a vast time period of >



Technicians from Canmore's Centre for Hydrology watch a
small avalanche slough off The Fortress. & JOHN POMEROY




nine centuries between the years 1100 and 2000, there have been
frequent periods of episodic drought and flood.

The difference, says Shannon Frank, executive director of the
Oldman Watershed Council, is that Indigenous inhabitants like the
Piikani and Blood learned to live in balance with an extreme climate
characterized by high precipitation variability. The same can’t be
said of post-colonial Alberta. Like the Bow, the Oldman watershed,
which extends into Montana, is nested within the greater South
Saskatchewan River Basin. Ninety per cent of the Oldman’s flow
comes from the headwaters and its major tributaries, the Crowsnest
and Castle Rivers, and an array of creeks. Glaciers have long since
disappeared from the Oldman’s Canadian headwaters, depriving the
river of that important summertime water tower effect of ice melt.

“Water in the Oldman is very low. We're in the fourth year of a multi-
year drought,” says Frank over the phone from her office in Lethbridge.

When you couple the downstream demands from water license
holders with the cumulative impacts of on-again, off-again coal
exploration, heavy grazing, pipelines, quad trails and other uses in
the headwaters, the Oldman is the epitome of an exotic Alberta river
on the brink.

The South Saskatchewan Regional Plan 2014-2024 took some
important steps in water conservation, including 8 moratorium on
issuing new water licenses in the Bow, Oldman and South Saskatchewan

sub-basins. However, it was more of a vision than a plan, says Frank.

The rubber was supposed to hit the road with detailed planning
documents, such as the Livingstone-Porcupine Hills Land Footprint
Management Plan that covers the sensitive and contentious
mountainous area surrounding Crowsnest Pass. But it hasn’t
happened.

“We have good plans in Alberta, but where we’re failing is in
implementing these plans,” says Frank. “The biggest challenge is that
there’s so much going on in the Oldman and it’s such a busy backdrop.”

Back at the Coldwater Lab in Canmore, John Pomeroy believes
Alberta is already behind the eight ball. “We haven’t reconfigured
water management, looked at re-engineering designs or reconfigured
water allocation downstream,” he says.

Science needs to be paired with water management with an eye
to the future, not a past where the mountains supplied the province
with a seemingly endless supply. It's this hope that propels Pomeroy’s
research in the cold reaches of the Canadian Rockies. Surprisingly,
according to Pomeroy, mountain hydrology is still poorly studied
and understood despite the millions of people around the world who
depend on it for that basic human right—water.

“Whether it's my colleagues in Asia and South America or
here in Canada, we're all feeling a sense of urgency around water,”
Pomeroy says. o#

John Pomeroy at Canmore HQ. &3 GEORGI SILCKERODT
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