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How much Young Water is in the Bow River at Calgary?
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brendanh.art0@gmail.com

The Bow River is an
essential part of Calgary
and it serves a variety of
purposes, such as: source of
drinking water, irrigation,
tourism, fishing and more.

W

hile there is a variety of research
about the Bow River, there is no
current understanding of how much

”young water” is present within the
river at Calgary. Young water (or
young streamflow) can be defined
as precipitation that travels through
a catchment and reaches a stream
within 2.3 ± 0.8 months (approx. 6 - 13
weeks). This knowledge gap led to
the development of a research project
which utilized isotope fingerprinting
to identify how much young water
there is within the Bow River at
Calgary.

Understanding the fraction of
young water in a system can prove
to be useful for quantifying chemical
weathering rates, predicting
nutrient concentrations within
rivers, and evaluating the abilities of
hydrologic models. Perhaps the most
important reason to understand the
fraction of young water, however,
is for evaluating the rate at which a
catchment may transport surficial
pollutants to a river.
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The method used to evaluate the
fraction of young water employs
a technique known as isotope
fingerprinting, which utilizes δ18O,
an isotope of Oxygen that occurs
naturally in river water and rainfall. By
comparing the differences between
δ18O in local precipitation and the Bow
River, the fraction of young streamflow
composition can be determined.
Sampling for the project took place
in 2016, with samples collected every
day between April 4th and November
17th; a total of 228 daily samples were
collected. This makes this study the
highest temporal resolution study ever
on the Bow River, and among only a
handful of global studies with such
resolution.
Samples were analysed using laser
spectroscopy in an isotope lab at

the University of Calgary. A data
set for isotope levels in Calgary’s
precipitation from 1992-2001 was
provided by the Canadian Network for
Isotopes in Precipitation. The isotope
values for rainfall were averaged and
aligned with the samples collected
from the Bow River. As the Bow
River experiences a wide variety of
discharge values throughout the
course of the year, one might expect
the sampled isotope values to reflect
this variation. However, across
the 8-month sampling period, the
river isotope values remained very
stable, ranging only between -19
and -18 ‰ (per mille). In contrast,
the precipitation isotope values are
seen to range between -31 and -10
‰, suggesting that there is not an
immediate connection between
precipitation and river water (Figure
1).

δ18O isotopes follow a seasonal
trend, in which values increase
during the summer and decrease in
the winter. As such, sine and cosine
functions can be fit to seasonal
curves for precipitation and river
data. Amplitudes of the curves are
compared to determine the fraction
of young water. After calculation,
it was found that the Bow River at
Calgary contains only 4 per cent young
streamflow.
This means that only 4 per cent of
the water found within the river can
be expected to have precipitated
within the last 2.3 ± 0.8 months;
therefore 96 per cent of Bow water is
at least three months old and likely

Continued on page 3

Figure 1. Comparison of the δ18O isotope values for the Bow River and Calgary precipitation against Julian Date. Each blue dot represents a single day of sampling
in 2016, each green dot represents an average of nine years of sample data (1992-2001).

“The 4 per cent finding was quite unexpected ... putting the Bow River
in a minority of global rivers.”
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Project sample site. Photo: Brendan Hart

much older. The 4 per cent finding
was quite unexpected, as research
conducted by Scott Jasechko in 2016
found that globally, rivers can be
expected to have around 33 per cent
young streamflow. The same study
also found that 89 per cent of global
rivers have a minimum of 5 per cent
young water (and often much more),
putting the Bow River in a minority of
global rivers.

the two look drastically different,
which suggests that a large fraction
of water is entering local groundwater
systems and spending long periods
of time there. As isotopically
diverse precipitation falls, it enters
groundwater systems and spends
enough time underground to mix
thoroughly, so when it emerges as
surface water, the isotope profile has
become mostly homogenized.

The reason that the Bow River at
Calgary has so little young streamflow
could be attributed to the various
flow paths water may take before
reaching the river. While a portion
of the water makes its way directly
into the river as runoff, the majority
enters groundwater systems. If there
was a large fraction of rainwater
entering the Bow River rapidly,
then the isotope profile of the river
should look very similar to that of
the precipitation profile. However,

This finding is further strengthened
by previous research that suggests
that basins in steep landscapes tend
to have lower fractions of young
streamflow. This is because steep
basins have a greater tendency to
fracture bedrock, creating more
porous space for water to reside
in. As the Bow River experiences a
moderately steep change in elevation
between Bow Lake and Calgary, this
could help to explain this finding.

Relating the 4 per cent young
water finding to the original goals
of the study suggests that nutrient
and pollutant concentrations in the
Bow River at Calgary may be lower
than similar systems because of a
reduced ability to rapidly transport
pollutants to surface waters. It is
important to remember that landuse factors ultimately play a major
role in determining the nutrient and
pollutant levels seen in the river. Due
to longer flushing times within this
basin, it can be predicted that when
surficial pollutants are present, they
will be carried in sustained, lower
intensity flushes that should induce
lower levels of chemical weathering
when compared to other similar
systems.
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It should also be noted that while
a low fraction of young streamflow
means more sustained releases of
pollutants back to surface waters, it
also means that such a system has
long periods of time for geochemical
and metabolic processes to act upon
pollutants. While there is a potential
for pollutants to be slowly degraded
in groundwater systems before they
reach surface waters, if pollutants
are not degraded, they will be slowly
released into surface waters over
very long time spans, inducing a
need for generational environmental
management strategies.
In conclusion, because the Bow
River is such a crucial part of life in
and around Calgary, protecting this
resource is of the utmost importance.
The isotope fingerprinting
techniques used in this study
demonstrate that the Bow River at
Calgary is only 4 per cent young
water. This suggests that the Bow
River system is strongly dependent
upon groundwater interactions. Due
to the lack of young water in the
system, surficial pollutant spills can
be expected to have more sustained
contaminant releases than in other
systems, with a higher potential for
degradation in groundwater. To
ensure that future generations have
clean water, extra caution should
be taken to develop policy and
management strategies that mitigate
surficial pollutant spills, as such spills
can be expected to lead to long-term
environmental issues.

Glenbow Ranch Provincial Park
Glenbow Ranch Park Foundation
www.grpf.ca

Glenbow Ranch Provincial
Park is a gem in Alberta’s
provincial park system.

F

rom the north-west corner of
Calgary off the 1A Highway, the park
stretches 14 kilometres along the
north bank of the Bow River toward
Cochrane. Parts of the park protect
sensitive native grasslands, one of
the few places in the province to view
this rare, intact ecosystem, along
with the remnants of early Alberta
industrial and ranching history.
Alberta’s natural and cultural history
runs through the park. The area’s
grasslands once supported bison,
and the main line of the Canadian
Pacific Railway has traversed the ranch

along the Bow River since 1883. Early
settlers homesteaded and ranched
here in the Bow Valley, and built an
active sandstone quarry that supplied
building materials for Alberta’s grand
legislature building.
Today, there are almost 30
kilometres of paved and granular
pathways throughout the park,
providing a significant link in the
TransCanada Trail Network. Visitors
come to recreate, relax and reflect in
a natural setting, just minutes away
from a city of more than one million
people.

Continued on page 5

Thank You François Bouchart!
At the BRBC AGM in June,
François Bouchart stepped down
from his position on the Board.
François served the Organization
and Board with great distinction.
He volunteered to take on the
Chair of the Science Committee
and we all know that working
with his Committee and the
Youth Committee has delivered
consistent excellence in the annual
BRBC Science Forum. François also
made some commendable and
most welcome efforts in aiding
with BRBC fund development,
especially with our municipal
members. François served on the

Board for five years and provided
exceptional efforts in support of our
BRBC cause. We are deeply grateful
for all François has done and wish
him the very best in his future
endeavours.

François Bouchart at the 2017 BRBC Science
Forum. Photo: Mike Murray.

“The park offers something to groups of all sizes and abilities”
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The extensive trails at Glenbow
Ranch make for a perfect day of
exploration on foot or bicycle. Keep
an eye open for interpretive signs
that provide insight into natural and
cultural stories of the area, and for
picnic sites along the way.
The park offers something to groups
of all sizes and abilities. Shorter
pathway loops close to the parking
lot and interpretive centre provide
opportunities for those with limited
time or mobility, or for families with
small children. The longer pathway
network provides a challenge for
recreational hikers, runners and
cyclists, or those with more time to
explore.
Summer is a great time for special
events and excursions, including
regular golf cart tours for visitors of
all ability levels. Family programs
offer parents and children a chance to
explore the park together. Also check
the schedule for Park Talks on a wide
range of topics: wildlife, wildflowers,
geology and local history, entomology
to ornithology, and archaeology to
astronomy.

Glenbow Ranch Provincial Park. Photo: Glenbow Ranch Park Foundation.

The Glenbow Ranch Park Foundation
works alongside Alberta Environment
and Parks to manage the park
and make it a great place to visit.
From innovative native grasslands
restoration research to exciting
public programs, stewardship of an
enthusiastic and knowledgeable group
of volunteers and fundraising events,
all of the Foundation’s efforts support
Glenbow Ranch Provincial Park.
Visit the Glenbow Ranch Park
Foundation at www.grpf.ca for more
details. Park information can also be
found at: http://www.albertaparks.ca/
parks/kananaskis/glenbow-ranch/.

Glenbow Ranch summer golf cart tour. Photo: Glenbow Ranch Park Foundation.
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Testing the British Columbia Forestry and
Range Evaluation Protocol
Emma Hawksworth
Student, Natural Resource
Management
Thompson Rivers University
Emma.Val@hotmail.com

In April of 2016 I was
offered a four-month
contract working for the
Water Program at fRI
Research doing riparian
assessments.

I

was working for Dr. Axel Anderson
but my immediate supervisor was
Michael Wagner, a Forest Hydrologist
with the Government of Alberta. I
am currently a student at Thompson

Rivers University completing my
Bachelor of Natural Resource
Management and this was my first
professional field job.
Our job consisted of testing the
British Columbia Forestry and Range
Evaluation Protocol (FREP) to assess
the health of streams and riparian
areas. fRI received funding from
Alberta’s Watershed Resiliency and
Restoration Program (WRRP) to
complete these assessments. My
role in all of this was to set field
plans, carefully collect the data on

Emma enjoying a waterfall near Lynx Creek Campground. Photo Credit: Caitlin Tomaszewski

field cards and then hand it over to
Mike for quality checks, data entry
and analysis. He then assessed the
data to see if the FREP could be an
effective tool to introduce into Alberta
and apply across watersheds in the
eastern slopes. He wanted to test the
thresholds in the protocol, for example
in-stream sediment, and see if they are
appropriate for Alberta or not.

Continued on page 7

“The stream was so clear i could see fish jumping up around me.”
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Emma sitting on the waterfall in Vicary Creek. Photo: Alana Lynes

I was nervous at first, like anyone
would be, because I had no experience
except what I was taught in school.
I started in May, completing all my
training and meeting my field partner.
Mike taught us everything we needed
to know and then sent us on our way.
My field partner and I were sent down
to the Livingston Gap wildfire base
(about 30 minutes away from Coleman
on the Forestry Trunk Road). That is
one of the most beautiful areas in
Alberta and I am very lucky that I was
able to work there.
One of my favourite sites was going
to a waterfall on Vicary Creek. The
stream was so clear and I could
see fish jumping up around me.
After assessing the creek I knew
immediately I would love this job. My
passion for hydrology definitely drove

me into this career path, and so far it
has been the right choice.
One of the best things about
this job was that I was able to see
landscapes that more times than not
took my breath away. I was raised
on Vancouver Island and there are a
few mountains, but none compared
to the Rockies. At some of the sites, I
hiked to the base of a mountain and
just stared up at it with amazement.
I was not only able to see one of the
most beautiful parts of the world,
but I was paid to do it, for which I feel
very privileged. Of course there were
dangers that went along with this job,
such as running into a grizzly bear or
getting poked in the eye with a stick
(it happened), but fRI has an amazing
safety protocol and I always carried a
can of bear spray with me.

Lastly, I would like to add that my
experience working on this project
would not have been the same
without my amazing field partners and
my supervisor Michael Wagner. He has
taught me so much and I cannot thank
him enough for this opportunity. I
have come to see and approach
land management a lot differently
and although my background is
from British Columbia, I was able to
apply my knowledge and skills to
this program. I feel that I can take a
lot from my experience working for
Michael and use it in my future career.
If there are a couple things that I can
take away from this experience they
are that I love working in watershed
management, and I have a new
appreciation for mountains and their
beauty.

September 13th 9:30 - 15:30
BRBC Quarterly Educational
and Networking Forum
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Save the Date!
We are excited to announce the
upcoming launch of WaterNEXT, a
Western Canada water accelerator
where innovators will develop the
next generation of Canadian water
technologies and solutions.
Please mark your calendar for
September 12th, 6:00 pm for the
launch event. Go to WaterNEXT.ca
and register to receive updates on
how to RSVP.
We look forward to seeing you
there!

TransAlta Auditorium
110 12th Avenue SW, Calgary

Contact Information

Draft Agenda

Mark Bennett
Executive Director
(403) 268-4596
mark.bennett@calgary.ca

Manual control of invasive cotoneaster impact of timing and method of removal
Glenmore Park Preservation Society
Calgary to Banff youth bike ride and
educational tour
Centre for Affordable Water and Sanitation
Technology
Redd counts - why they count
River Valleys Forum
Wetlands in the Upper Bow Basin: project
update
Dr. Rich Petrone
Alberta Tomorrow-App introduction
Alberta Tomorrow
Whirling disease update
Alberta Environment and Parks
Springbank Reservoir 1: project update
Alberta Environment and Parks, Stantec

Mike Murray
Program Manager
(403) 268-4597
mike.murray@calgary.ca
Medini Prasai
Fund Development & Member Services
(403) 268-6447
medini.prasai@calgary.ca
Andrea Czarnecki
Publications Editor
andreacz@shaw.ca
Mailing Address:
Bow River Basin Council
Spring Gardens - Building D
Mail Code #64
P.O. Box 2100 Station M
Calgary, Alberta
T2P 2M5

For details and to register, visit:
https://www.eventbrite.ca/e/brbcseptember-13th-quarterly-forum-tickets-37038394836.

The opinions expressed in the articles in this newsletter are those
of the author/s and do not necessarily reflect the views of the BRBC.

... the next BRBC newsletter will be released in
December
If you would like to submit an article, please contact
Andrea Czarnecki at andreacz@shaw.ca

