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PRESIDENT’S MESSAGE

Working together for
Source Water Protection
Jeff Halliday, WCW President

S

ource water protection is an ideal
theme for our first magazine
of the year. It is an issue that
touches all of our members and
embodies the spirit of working together
for water. Source water embodies several
elements, from the scientists who analyze
its quality, to the water professionals
who design appropriate treatment
systems, the regulators who review
and enforce standards, the operators
who keep the water flowing, and the
wastewater experts who clean the water
and return it to the environment where
it again becomes a source. All of us
have a role to play in protection of our
source water and, working together to
clean it, distribute it, and clean it again

so it can be reused. It is through your
participation with WCW activities and
events that we make the connections
and form the partnerships necessary to
protect our water at its source.
HITTING THE GROUND RUNNING IN
2020 WITH GREAT EVENTS
WCW volunteers and staff dedicate
much of their time to supporting
our members towards their goal of
honing their skills and expanding
their professional networks. We’ve
had a great start to 2020, hosting two
events that were very well attended.
In Saskatoon, the WCW Saskatchewan
Provincial Council brought in Todd
Reimer of Boots on the Ground

Newly Appointed to the Water/Wastewater Team
Tom Montgomery, Vice President, Infrastructure and Troy Briggs, Partner & Senior Director of
our Water/Wastewater group are pleased to announce the appointments of the following to our
leadership team in Western Canada:
Ryan Cadieux, P.Eng.
Ryan is a newly appointed Associate Partner and Senior Manager in CIMA+’s
Saskatoon office. His experience includes over 17 years as a project manager
and more than 20 years of design for various water and wastewater systems,
both rural and urban. Ryan’s experience with complex pipe condition
assessment and rehabilitation assignments, large diameter pipe of various
materials, and strategic conveyance upgrades are a mix of strengths that are
unique.
Jeﬀrey Halliday, P.Eng., PMP
Jeﬀ Halliday is newly appointed as a Senior Manager in CIMA+’s Regina’s office.
With over 19 years of experience working with land development and municipal
infrastructure projects in Western Canada, Jeﬀ knows this is a critical time for
our communities and is dedicated to helping them as they strive to
manage, renew and expand their critical water systems. A passionate
advocate for the water industry, Jeﬀ has been an actively-engaged
volunteer for WCW and its constituent organizations throughout his
career, currently serving as President of Western Canada Water.
About CIMA+: CIMA+ is a multidisciplinary Canadian engineering company with 2000+
employees across Canada. As leading consultants in the water and wastewater sector,
we provide innovative, sustainable and cost-eﬀective solutions, forward-thinking design
and community vision. We specialise in planning, design and construction
management for municipal water, wastewater and infrastructure facilities. CIMA+ is
dedicated to fostering a culture of excellence that values personal contribution.
For more information on our water/wastewater services, contact Jeﬀrey.Halliday@cima.ca.
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Coaching for a full-day seminar on
Communications and Conflict. Todd’s
practical approach helped attendees
better understand all the communication
styles that are available to us these days
with suggestions on how and when to
use each. During the afternoon, Todd
gave us all some great tools we can use to
productively lead difficult conversations.
Also, in what seems to be developing as
a regularly scheduled event, our Alberta
Provincial Council hosted its second
“Door to Edmonton”. Previously held
in 2016, this two-day mini-conference
provided the opportunity for attendees
to meet key regulators and learn about
existing and emerging water issues. For
those who missed this one, it seems
likely that we would be able to deliver
something similar again in the future.
2020 CONFERENCE
PLANNING WELL UNDERWAY
Under the guidance of Vicki Campbell, our
Regina Conference Planning Committee
has made terrific progress setting a strong
foundation for what will be a great event
this fall. We are seeing lots of excitement
within our committee and from our
membership demonstrated by our early
commitment from our sponsors and
exhibitors. We have also received several
terrific abstracts and are working hard to
make sure the technical presentations are
interesting and informative.
Full details of our conference planning
activities are reported later in this edition.
Please take a moment to read the article
prepared by Vicki, where she truly
captures the excitement our conference
team is feeling about hosting you all in
Regina in September!

EDITORIAL

A real Western Canada success story
Bill Brant, Editor, Western Canada Water Magazine

A

s I began writing this in December
2019, I looked back on the past
year with mixed feelings. Yes,
it’s great to be a grandfather
again as my first granddaughter arrived on
November 27. However, in 2019, I lost some
good friends. That includes a long-time
childhood friend who passed away far too
young from complications arising from Lewy
Body Dementia. We also lost Terry Ross, who,
for so many years made sure that the editorial
content we sent to our publisher, Craig
Kelman and Associates, always looked good
when printed and delivered into members’
hands. Terry’s role has been transferred to
Reba Lewis, who has been working on other
Kelman water magazines. We welcome Reba
to our team, as we look forward to the best
possible 2020.
I’m happy to note that 2020 begins our
magazine’s 25th year of publication. Our
quarter-century “birthday” will be marked
at the annual WCW Conference in Regina
in September. It was at the Edmonton
conference in the fall of 1995 that the WCW
Board of Directors made the decision
to replace our self-published newsletter
with a professionally-produced full-colour
quarterly magazine, with all costs covered
by advertising sales. It was a “watershed
moment” (a cliché, but appropriate in our
situation!), as we were apparently the first
regional water organisation in North America
to do it. Our success has been emulated by
dozens of other regional water organisations
that followed us. Most seem to have
contracted with Kelman, our Winnipeg-based
publisher, so that makes this a real Western
Canada success story.
The theme of this Spring issue is Source
Water Protection. Research into public health
issues has driven increasingly stringent
drinking water quality regulations. Achieving
the highest possible quality of drinking water
involves complex treatment processes with
consequential high capital and operating
costs. It makes sense then, to develop the
highest quality natural water sources and to
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I’m happy to note that 2020 begins our
magazine’s 25th year of publication. Our
quarter-century ‘birthday’ will be marked
at the annual WCW Conference in Regina
in September.

protect our water sources to maintain their
integrity. This can take many forms.
For watersheds that lie within
predominantly agricultural districts, there
should be initiatives to minimise direct
runoff of snowmelt and rainwater from
fertilised farm fields into creeks, rivers and
other water bodies. Arable land cultivation
practices should minimise the potential
for erosion and consequential transport
of soil (and agrichemicals) directly into
water bodies. Livestock operations should
be managed so that cattle do not have
direct access to those water bodies. Most
of us have seen cattle drinking water while
standing in creeks and lakes. What goes in
one end of the animal comes out the other
end, and what comes out should never be
directed into a natural water body.
Runoff from industrial sites and solid
waste landfills should always be managed
internally within those sites and should
never be directed to natural water courses.
And wastewaters of all sorts must be
appropriately treated, ideally with effluent
discharged to a location that is not a
drinking water source. That is rarely a
practical objective in developed regions
with multiple communities drawing water
and discharging treated effluent into the
same river. At a minimum, we must strive to
place treated effluent discharges as far as
possible from locations where water
is drawn for public consumption.

Some groundwater aquifers are
“confined”, meaning that they are
protected by relatively impervious
geological formations. However, many
groundwater aquifers are unconfined,
meaning that surface activities will have
a direct impact on the water below.
These are characterised as being “GUDI”:
groundwater under direct influence (usually
of surface water). Leaking fuel and fertiliser
storage tanks, septic systems, livestock
operations and so on, have resulted in
the quality of many groundwater sources
being compromised.
Source water protection can also take
other forms. In the case of groundwater
aquifers, we must be careful not to draw
too much from a given location, because
poor quality waters may be drawn into
a freshwater aquifer if the abstraction
(withdrawal) rate exceeds the sustainable
freshwater yield of the geological
formation at that location. Wellheads
must be protected from ingress of surface
waters. Poor management, inadequate
training, minimal regulatory supervision
and unaddressed equipment failures all
contributed to the Walkerton water crisis
20 years ago, but it might not have
happened if the groundwater source
had been properly managed.
Protecting the sources of our
drinking water is a critical priority for
water professionals.

CALENDAR OF EVENTS

2020

25-27
WCS AWWA CCC Meeting & Conference
Kananaskis

MARCH
9-13
AWWOA Conference Banff

APRIL
9-15
Canada Wide Science Fair Edmonton

15-17
WEFMAX Hawaii

17
WCW Magazine Deadline Summer Issue

26-28

29
SWWA Golf Tournament Moose Jaw

JUNE
5
MWWA Golf Tournament East of Ste. Anne

10-12

SEPTEMBER
22-25
WCW Conference Regina

OCTOBER
3-7
WEFTEC New Orleans

9
WCW Magazine Deadline Winter PostConference Issue

CWWA Window on Ottawa

TBA
14-17

APC Seminar – TBA

AWWA ACE Orlando

NOVEMBER
JULY

4-6

BCWWA Conference Penticton

10

SWWA Conference Saskatoon

26-28

WCW Magazine Deadline Fall Conference
Issue

9-11

WEAO Conference Toronto

MAY
3-9
AWWA Drinking Water Week

4-6
OWWA Conference Niagara Falls

6-7
WCW Spring Board Meeting

TBD
WCS AWWA Spring Board Meeting

25
AWWOA Golf Tournament Medicine Hat

CWWA Conference Niagara Falls

TBA
AWWA Summer Workshop Denver

AUGUST
1
Election & Awards Nominations Due

1
Board Reports Due – Annual Report

23-28
SJWP, SIWI World Water Week Stockholm

TBA
WCWEA Planning Meeting

30-Dec 2
NTWWA Conference Yellowknife

DECEMBER
TBA
WCW Planning Meeting

24-31
WCW Office Closed

Please check the website (www.wcwwa.ca) for more details.
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Water And
Wastewater Courses
SKILLS FOR THE WORKPLACE

Today’s organizations can only thrive
if workers have the skills to meet the
changing needs of industry.
Red River College offers training
opportunities for water and
wastewater operators and others
in the industry, which include
courses for those seeking Manitoba
certification and hands-on training in
water and wastewater.

Upcoming Courses
WATER AND WASTEWATER OPERATOR
CERTIFICATION EXAM PREPARATION
Four-day training courses starting in May
and September; offered at RRC’s Notre
Dame Campus (Winnipeg), and periodically at
regional campuses.
ONSITE WASTEWATER
MANAGEMENT (SEPTIC FIELD INSTALLATION)
Five-day program starting in May
and September; offered at RRC’s Notre
Dame Campus (Winnipeg). Unique offerings
also available – contact us for details.
CROSS-CONNECTION CONTROL
(RE)CERTIFICATION
Five-day program starting in March; offered
at RRC’s Notre Dame Campus (Winnipeg).

Learn more at rrc.ca/water

CROSSWORD PUZZLE

Answers on page 43
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ACROSS
2. 			A type of infiltration gallery common in the ancient world
		and still in use today.
3. 			Any of the chemical elements composing
		Group 7A of the periodic table.
5. 			Any of the trihalomethanes, one carbon compounds containing 		
		three halogen atoms.
8. 			The process of eliminating locational and content discrepancies in
		the representation of features at the edges of adjacent map sheets
		to create a continuous map.
11. 			A toxic response of the immune system.
13. 			Thriving in a salt environment.
17. 			Rock formed from the cooling and solidification of magma.
19. 			The use of statistical and mathematical methods in the field of 		
		economics to develop and verify economic theories.
20. 			A demineralization process employing a specialized 			
		electrodialysis membrane process containing mixed bed 			
		ion exchange resin that is capable of producing high-purity water 		
		(hyphenated word).
21. 			A high-density filtering material having a specific gravity of 4.68-		
		4.76, sometimes used in triple media filters.
22. 			Name of the law that is actually a rule of thumb stating that 			
		the concentration of a toxin times the time of exposure 			
		provides an equivalent effective dose. Primarily applied to 			
		respiratory irritants.
24. 			Name of a mussel that has become a serious issue as it grows in 		
		numerous quantities blocking intakes.
25. 			Resistant to the passage of water.
26. 			A coarse, fibrous, rope-like material driven into a run joint
		to seal the inside so as to contain melted lead that is being
		poured into a joint.

DOWN
1. 		 The zone of rock fracture where materials break down. It divides
the belt of weathering and the belt of cementation.
4. 		 Any numerous hydrated sodium alumina silicates, either
naturally occurring mined products or synthetic products
with ion exchange properties.
6. 		 A process of accumulation by deposition from percolating 		
water of material transported in solution or suspension.
7. 		 The study of chemical reactions involving electricity, such 		
as when a metal goes into solution as an ion or reacts in
water with another element to form a compound and results in a
flow of electrons.
9. 		 A synthetic organic chemical with various industrial
uses, including use as a fungicide for seeds or as a
wood preservative.
10. 		 A cell in the epidermis of the skin that synthesizes keratin.
12. 		 An acquired legal right to the use of land owned by others.
14. 		 The formation of a bond between a small molecular compound
and a high molecular weight chemical (generally a protein) to
form an antigenic substance.
15. 		 An obstruction built of piles, rock or other material
extending into a stream or into the ocean from the 		
bank or shore, placed so as to induce scouring or 			
bank building or to protect against erosion.
16. 		 A converging section of a conduit used to facilitate the flow 		
from one or more conduits into a main conduit.
18. 		 The name of a clear, cone shaped container marked
with graduations used to measure the volume of settable
solids in a specific volume of water.
23. 		 The chromosomal complement of a cell nucleus.
24. 		 An infection or disease transmissible under natural conditions from
vertebrate animals to humans.
Spring 2020
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WCW2020
in Regina: Clearly
something different
B y V i c k i C a m p b e l l , C o n f e r e n c e C h a i r WC W2 02 0

Have you been to the Western Canada
Water conference in the past and felt
like you’d seen it all before? Have you
ever considered presenting, but didn’t
feel like you had enough content for
a 20-minute presentation? Have you
attended a tour, but didn’t get enough
out of it? Not this time! We’re changing
things up for WCW2020 in Regina and
want you to know about it.
The conference is taking place
September 22-25, 2020, in Regina,
Saskatchewan. This year’s theme is
A Clear Vision for Tomorrow and we’re
doing just that by making changes
now to continuously improve your
conference experience.
OPENING AND CLOSING SPEAKERS
We will have two incredible speakers you
won’t want to miss! The keynote opening
our conference is Bill Carr. Bill Carr is a
Canadian stage and screen actor who
had a role on the Red Green Show, you
may remember. He uses humour to help
you with change in your life and makes
you think about what’s important and
what’s trivial. He will get us motivated,
and set a great tone for the rest of
the week!

New for this year is a closing speaker…
so don’t sneak out early! You will not want
to miss Dr. Jay Famiglietti. Dr Famiglietti is
a former NASA Jet Propulsion Laboratory
scientist and a world-leading hydrology
researcher. Dr. Famiglietti joined the University
of Saskatchewan in 2018 as the Canada
150 Research Chair in Hydrology and Remote
Sensing and as the Executive Director of the
Global Institute for Water Security – the No.1ranked institute for water research in the country.
He will be fascinating and leave us with insight as
we prepare to wrap up the conference. He is an
advisor to the US Federal Government on water
scarcity and security issues, and has made many
television appearances.
Be sure to consider this when making
your travel arrangements, you will not want to
miss out!
TECHNICAL PRESENTATIONS
Fear not, we’re continuing with three days
of Technical Presentations focused on
our core areas: Water, Wastewater and
Stormwater themes – because that’s what we
do best. Starting this year though, we will be
supplementing the traditional sessions with
topics you’ve told us you’re thirsting for:
Health and Safety, Communications
and Innovation.
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• Health & Safety: There is a lot of
information out there on this subject
area, but our industry is specialized
in many ways so adoption can be
challenging. We’re looking for Health and
Safety presentations on any number of
issues that relate to our industry. Did you
have an incident from which others can
learn? Can you share best practices on
how to incorporate new and upcoming
legislation into our work? There are many
hazards we must address in water and
wastewater systems, so safety should
always be top of mind. What valuable
insights can you provide so that we can
all improve and stay safe?
• Communications: Internal and external
communications are critical in our
business. As a new area of discussion,
we are looking for presentations on
media training, developing effective
key messages, ways to communicate
with the public, promoting your brand,
and dealing with hot topics like lead in
drinking water.
• Innovation: Get ready for fast-tracked
innovation sessions. We want to hear
about your out-of-the-box thinking that

The Strength of Many.
TheThe
Power
of One.
Strength
of Many.
The Power of One.

was a success – in just 10 minutes or
less. These shorter presentations give
you a chance to tell your story in a
different format. In an environment
where we all seem to have to do more
with less, these are ideas attendees
want to hear about. Examples of what
we’re interested in, but aren’t limited
to, include:
o
A home-grown solution
o
A modification to an existing
		
process or procedure, 		
		
or using equipment in 		
		
a different application
o
Something you can’t buy, so
you made it yourself.

CLEAR YOUR SCHEDULE
While the conference won’t take place
until the fall, the deadline to submit your
presentation ideas was February 21, 2020.
Hopefully you submitted your abstract
to www.wcwwa.ca. We look forward to
seeing you in Regina this September!

K. Brent Pooles, B.A., C.I.M.
bpooles@groupwd.com
Jeffrey K. Warren
Phone: 204-896-1333
jkwarren@groupwd.com
www.groupwd.com

Industrial Group

1036 Waverley Street
Winnipeg, MB R3T 0P3
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SUPPLIER SPOTLIGHT
We’re introducing a Supplier Spotlight
to the Trade Show, which will make it
easier for you to learn about the new
products and services that exhibitors
are offering this year. Our approach
will gain additional exposure for the
suppliers, and will draw more attention
to the booths.
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SPACIOUS CONFERENCE VENUES
You’ll get a chance to see more of
Our lineup
Regina during the conference this year
as the Trade Show and Keynote will
be held at the Conexus Art Centre,
which is located in beautiful Wascana
Park. This multi-level facility is a great
forum that will give us additional space,
with many nooks and crannies to have

It’s 9.3 square kilometres, making it bigger
than Vancouver’s Stanley Park and New
York’s Central Park combined.

P

TOURS AND WORKSHOPS
We’ve also switched up the format to
the tours and workshops portion of
the conference. Look forward to a new,
exciting combination of workshop and
tour: you’ll start off with a classroom
session followed by lunch and then
Ouryou
lineup
off to a field component where
will have a hands-on segment to
further discuss the content Our
presented
lineup
earlier. These tour workshops will be
conducted at the Buffalo Pound Water
Treatment Plant, which is currently
undergoing significant upgrades,
and at the recently upgraded Regina
Wastewater Treatment Plant, a new
BNR facility constructed through a
Public Private Partnership led and
operated by EPCOR. We will also be
offering a more traditional tour of the
new Mosaic Stadium. Space is limited,
so register early!

conversations and network! The rest of
the conference, including all technical
sessions will be at the conference
facilities at the Regina Hilton Doubletree
downtown. We will be providing a
shuttle service from the Regina Hilton
Doubletree to the Conexus Art Centre so
you don’t have to worry about arranging
transportation. Here is a fun fact: Did you
know that Wascana Park in Regina is one
of the largest parks in North America?

Type C PI - City of Saskatoon Approved
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Inside Drops for Manholes

Stop wasting resources on outside drops!
Find out why sewer districts throughout North America are specifying RELINER® products
RELINER® Drop Bowl
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Does not touch inlet pipe
Flexible Pipe Coupler*
RELINER® Stainless
Steel Pipe Support
Bracket @ 4’ Spacing
(Min of 2 - Per Drop)

Now available
in 304 & 316
Stainless

Down Pipe*
Any Length Drop
RELINER® Stainless
Steel Pipe Support

Photo by Central Industrial Contractors

Manhole Inside Drop
Eliminate outside drops
Reduce maintenance
Simplify cleaning
Stop Corrosion
Install Quickly

Bend at Outlet*
Orient as desired

AIS Compliant

*Supplied by others

Stainless Pipe Supports

Outlet sizes to service
4” lateral drops through
24” wet well drops

RELINER®/Duran Inc.
www.reliner.com
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1-800-508-6001

Adjustable, non-corrosive
11 gauge 304 or 316 SS
Supports the pipe fully
1.5”-30” dia. in stock
Easy to install

Lead in Drinking Water: Sampling Protocols
Jeff Zimmer, SRC Environmental Analytical Laboratories

R

ecently, there have been concerns raised over
the potential for lead in drinking water in various
municipalities across Canada. When water is tested
for lead after it has already entered the distribution
system, Health Canada has developed appropriate sampling
protocols to assess if exposure to lead from drinking water may
affect human health. The protocol used depends on the type of
building tested.
If you are sampling from a school, multi-dwelling residence or
a large building, sampling should be conducted by collecting
a sample at drinking water fountains or at cold water taps
where water is used for drinking or food preparation, without
a stagnation period and without prior flushing. Two 125-mL
samples should be collected at a medium to high flow rate
without removing the aerator.
If you are sampling from residential dwellings, a 1-L sample
should be collected randomly during the day from a drinking
water tap in each residence. Samples should be collected
without prior flushing; no stagnation period is prescribed to
better reflect consumer use.
Laboratory protocols for analyzing lead in drinking water have
also changed. The new sampling and analysis protocols help

ensure particulate lead is accounted for in assessing drinking
water quality. These changes impact processing time and
testing price.
If you plan to test drinking water for lead, contact SRC
Environmental Analytical Laboratories to discuss your needs. We
can help assess if you need to use one of the above protocols
and provide you with the correct sampling bottles.

Your Source for Water
and Wastewater Analysis
For over 60 years, SRC
Environmental Analytical
Laboratories has provided
municipalities, government and
industry with a wide range of
water and wastewater analysis.

Reliable Service
• Fast turnaround time
• Direct contact with lab
supervisors
• Convenient online results portal
Added Value

Quality at Every Stage
• Comprehensive quality control
and quality assurance program
• CALA accredited procedures
that conform to ISO/IEC 17025

• No extra cost for sampling
supplies, storage and disposal
Now offering accredited Acute
Lethality Toxicity Tests at our
new Aquatic Toxicology Lab

1-800-240-8808 | analytical@src.sk.ca | www.src.sk.ca/analytical
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NEW PRODUCTS SHOWCASE

Xylem’s ‘brainy’ Flygt Concertor offers a new level of
thinking to solve modern wastewater challenges

C

leaning out biosolids, sand, grease and other debris
from a tank sump is often an unpleasant and costly
task. While many pumps are equipped with the latest
technology to solve these challenges, the Concertor
from Xylem’s Flygt brand, expands on the idea of trouble-free
pumping to rectify the problem.
This is enabled by a combination of technology and
intelligent functionalities to keep a wet well clean and pump
clog-free at all times. To reduce sedimentation, odor build-up
and unplanned call-outs, Xylem added built-in sump and
pipe cleaning functions in a single integrated wastewater
pumping system. The company’s trials show that this minimizes
unplanned and costly maintenance. An integrated pump
cleaning function, together with Adaptive N-technology,
detects and resolves clogging from large debris. The pump
provides self-monitoring functionality that prevents overheating
and motor failures due to external conditions. The motor
technology and Energy Minimizer increase the lifetime of the
motors, seals and bearings. Finally, the control system inside
the pump is placed in a stable environment, which protects it
from unfavorable external conditions.
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This works because the intelligent unit is capable of sensing
the environment it is operating in, as well as the load it is
subjected to, adjusting its performance in real time to meet
optimization targets. By collecting and analyzing relevant
data, the pump system can make smart decisions about how it
operates and what relevant feedback to give you. This integrated
intelligence is enabled by its Dirigo platform that consists of a
motor, control electronics and software. Dirigo is designed to
deliver significant cost savings, a more precise level of motor
control, reduced risk of clogging, substantial energy savings, and
comprehensive data reporting. Thanks to the scalable nature of
the system, the operator can add new functionality without having
to throw away your initial investment.
The Concertor wastewater pumping system is capable of
sensing the operating conditions of its environment, adapting
its performance in real time and providing feedback to
pumping station operators, according to the manufacturer. The
control system automatically adapts to the changing pumping
environment, delivering the optimal level of performance at a
low cost of ownership. The built-in intelligence also makes it
easier to set up and operate, as well as allowing for a significantly
smaller footprint. It combines a fully integrated control system
with IE4 motor efficiency, the state-of-the-art N-hydraulic and
intelligent functionalities.
Among other things, specific savings validated through
extensive field testing around the world have shown:
• Energy savings of up to 70 percent compared to a
conventional pumping system.
• Reduced inventory by up to 80 percent due
to flexible performance.
• Clog-free pumping operation and clean wet wells saving
up to 80 percent in vacuum cleaning costs.
• A reduction in cabinet size of 50 percent due to the system’s
compact footprint.
With high operational flexibility, Concertor takes wastewater
pumping to a whole new level. For more information, visit
www.flygtus.com.

NEW PRODUCTS SHOWCASE

Xylem’s Flygt MultiSmart Controller
increases pump station efficiency

W

ith Flygt MultiSmart, managing pump stations
has never been easier. Designed specifically for
pump station applications, the next-generation
intelligent pump controller from Xylem enables
operators to maximize the efficiency of their facility, saving time
and money. The controller can reduce energy consumption of a
pump station up to 35 percent.
“Xylem is focused on enabling its customers to take control
of their pump stations and get the most out of their water and
wastewater systems thanks to smart monitoring and control
technology. Flygt MultiSmart enables our customers to take
control of their pump stations,” said Daniel Barton, Xylem
Monitoring & Controls Regional Product Manager.
The pump station controller’s advanced capabilities ensure
that a pump station is run as efficiently as possible, saving
valuable time as well as operational costs. Essentially, Flygt
MultiSmart simplifies operations, making the operator’s job
easier by significantly reducing the complexity of controlling
a pump station.
Commissioning a new station or changing an existing station
to maximize its efficiency or cost-effectiveness is simple thanks
to the controller’s intuitive user interface. A setup wizard guides
operators through installation using defaults that have been
thoughtfully designed so that everything will work exactly as
needed. Any parameter can be easily changed to gain full
control over all the details. Whether it’s something as simple as
changing set points or creating elaborate alternation schemes
for large pump stations, MultiSmart offers hundreds of features
to dramatically reduce the complexity and hassle of controlling
pump stations.
A built-in “pump reversal” feature is designed to prevent
clogging while the controller can also clean out the well by
removing floatables on a regular basis. Potential problems are
recognized before they occur through an alarm system that
prompts the operator to carry out necessary maintenance,
avoiding the nuisance and expense of call outs.
Additionally, the intelligent controller monitors and calculates
power usage in real time. This enables operators to identify and
control any inefficiencies by leveraging the most efficient pump
and reducing overall power consumption in the facility. Control
panel costs are reduced due to built-in functionality in the
MultiSmart, such as 3-phase current monitoring.
With the ability to handle up to six pumps, Flygt MultiSmart
makes advanced pump control functionality available to
everyone. A remote control feature also allows operators to keep
tabs on the facility at all times while reducing the frequency of
site visits. The controller is easily configured to suit a facility’s
specific requirements by changing the default settings.
As the world’s first intelligent pump station manager, Flygt
MultiSmart turns any set-up of pumps, level devices and SCADA

systems into a powerful network for preventive maintenance
and energy-efficient operations. It’s just one of a range of
advanced solutions that make Flygt monitoring and control
and pumps even better together. For more information,
visit www.flygtus.com.
INTERNATIONAL CORROSION CONTROL INC.
INTERPROVINCIAL CORROSION CONTROL COMPANY LTD.
Industry Leaders … since 1957

Specializing in the science
of corrosion prevention, ICCC
has been providing high quality
products and engineering services
for the Cathodic Protection/Corrosion
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• Rectifiers/Junction Boxes
• Pipeline Cleaning Swabs
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• Monolithic Isolating Joints
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Contact ICCC for competitive
pricing and “on-time” delivery.

ATEX
E-mail: Contact@Rustrol.com
Central Fax: 905-333-4313

www.Rustrol.com
Spring 2020

| WESTERN CANADA WATER | 17

WORKING IN WATER

No such thing as an average day:
Mike Sadowski
Kristen McGillivray, Western Canada Water

M

ike Sadowski is the Operations Manager at the City
of Saskatoon’s Wastewater Treatment Plant – a role
he’s been in for the last five years. In our interview,
Mike talks about how cutting grass sparked his
interest in water, why he thinks the water industry is the “hidden
gem” of the engineering field, and the best part about coming
to work every day. Mike is also an Arizona Coyotes fan and
working on seeing a game in every NHL rink, (he’s already been
to several and has some awesome stories, so ask him about
it next time you see him). Since I am a huge Calgary Flames
fan and the one submitting the article, I would like to take this
opportunity to thank Mike for agreeing to be part of this series
and part with GO FLAMES GO!

Knowledgeable Solution
Specialists
The NEW ProSwap Meter
transforms into whatever you need!

ProDIGITAL for enhanced
versatility
Smart sensor technology
sensors automatically recognized
Years of sampling
for all field conditions

www.hoskin.ca | Vancouver | Oakville | Montréal
sales@hoskin.ca (604) 872-7894 (905) 333-5510 (514) 735-5267
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STARTING POINT
Q. What was your first job after graduation?
Did you learn anything that you couldn’t in a classroom?
A. My first job out of school was at the City of Saskatoon
Wastewater Treatment Plant as a junior engineer. I actually
started cutting grass at the wastewater plant in my second year
of university and stayed on part time until I graduated. Once
I started full time at the plant, I quickly learned how little the
classroom setting prepares you for real-life work experience.
I remember calculating wastewater operating parameters like
sludge age, and food to mass ratios in school, but it was difficult
to grasp what it meant until I started working at the plant.
Q. What sparked your interest to
pursue a career in the water industry?
A. When I started university, I always envisioned myself working
as a structural engineer. Water was never really on my radar
as an area of interest. It wasn’t until I started cutting grass
and cleaning tanks at the wastewater plant that I ever even
considered what happens to our water when it goes down
the drain. Seeing the complexity of the plant and forming
relationships with the people there is what really sparked my
interest in pursuing a career in water.
WORKING IN WATER
Q. What excites you most about working in the water industry?
A. The water industry is still relatively young in the grand
scheme of things and for that reason, technology advancements
are occurring every day. It is rare to work in an industry
where there are technological advancements that occur and
implemented during your own working career. This makes
working in the industry very exciting and rewarding. There is
always an opportunity to learn something new.
Q. What does an average (or not so average)
day look like for you?
A. What I find interesting about my career is that I am not sure
there is such a thing as an average day. Wastewater treatment
is a lot more complex than people give it credit for. It is difficult
to predict what the influent will bring you from day to day and
what part of the process may become upset or experience a
failure. One day I may be in the office focusing on long-term
plans, staff management, or budgets, the next day I may be
troubleshooting process upsets and trying to determine a cause
and solution.

Q. How have you seen the
water industry evolve since you first joined?
A. I have always referred to the water industry as the “hidden
gem” in the engineering field. People working in water fly under
the radar and never get the credit they deserve. Western Canada
Water has done an excellent job educating people on the
industry and sharing successes over the years, and I feel there
is a substantial difference in the attention and focus the water
industry gets today as opposed to 10 years ago.
CHALLENGES
Q. What’s your best advice for handling a mistake?
A. When you make a mistake, recognize it, and take ownership
of it. Specifically, when you are younger, it is very easy to want to
make excuses, or look for something or someone else to place
blame on. When you recognize your own mistakes, not only does
it make you a better engineer, it goes a long way in gaining trust
and credibility with your peers as well.
Q. Did you ever experience any uncertainty
that this was the right career path for you?
A. When I was two years out of school, I felt myself wanting a
change in jobs. I was fearful that I had set my career path without
ever trying other engineering fields. I came close to taking a job
in the structural field to see if it still interested me, but instead,
I took a job in land development. Still in the water industry, but
a bit further “upstream” than I was used to. The experience

I gained in that position was invaluable and really gave me
confidence as an engineer as I got my first experience in design
work, however, it also cemented the fact that wastewater was
my true career passion. I returned to the wastewater plant after
two years in land development.
PERSPECTIVE
Q. Do you have a mentor?
How important do you think mentorship is?
A. I wouldn’t say I have any one specific mentor. I have learned
over the years that you can receive mentorship in a variety
of ways, and it is important to seek out those opportunities.
Approach your colleagues, managers, or even friends for advice
and brainstorming. Everyone has their own view on things
based on their experiences and backgrounds and sometimes
you can fill or improve some of your own gaps by learning
from others.
Q. What do you wake up and look forward to the most?
A. Working with my colleagues. I can’t remember the last
time I dreaded coming in to work, and that is because of the
people I work with. I am lucky to work in an environment where
every person is on the same team, ready to work together to
accomplish our goals and face any challenges we are presented
with. Of course, I love the work itself, but the people on your
team truly make it worthwhile. It’s true what they say: if you love
your job, you will never work a day in your life.

I am lucky to work in an environment where every person is on the
same team, ready to work together to accomplish our goals and face
any challenges we are presented with.
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A COLLABORATIVE APPROACH
TO PROTECTING SOURCE WATER
Steph Neufeld, M.Sc. and Mike Christensen, M.Sc., Watershed Group, EPCOR
NTRODUCTION
Source Water Protection
(SWP) is an integral part of a
water utility’s multi-barrier approach
to protecting both the quality and
quantity of water sources, now and into
the future (Figure 1). SWP first works
to understand and then to mitigate
potential risks to source water supplies,
often through a watershed and aquifer
approach. This approach is founded
on the knowledge that the quality of a
surface or groundwater source is a direct
result of the natural processes and human
activities that occur within a watershed or
within or above an aquifer.
Efforts to protect water sources
have costs associated with monitoring,
treatment and/or best management
practices; however, these efforts can also
generate economic vitality and growth.
For example, communities with clean
source water are desirable places to live,
have a reduced threat of waterborne
illnesses and may have lower water
treatment costs (Pollution Probe 2004).
Utilities that complete SWP planning
also understand it is part of their due
diligence to protect the communities they
serve. Since most water utilities do not
own the watersheds from which they draw
water, utilities must be collaborative and
inclusive in their planning. This includes
working with stakeholders to implement
improvements and supporting sciencebased management in the watershed to
protect the source water. Utilities have a
vested responsibility
to ensure the drinking water they
provide to their customers does not
pose a threat to public health, and is
satisfactory in its physical, chemical and
aesthetic characteristics.
The creation of a SWP plan is a key
component of SWP. This plan compiles
existing information on the watershed of
the source water supply, including water
quality, quantity, land uses, and other
landscape components, which could
impact the quality, quantity or health of
the waterbody. This information is then

I

Figure 1: Components of the Multi-Barrier Approach (Adapted from CCME 2004)

Figure 2: Components of Source Water Protection (Adapted from CCME 2004)

used to identify hazards, assess risks to
source waters and make recommendations
on how to manage these risks. Most effective
SWP planning initiatives follow guidance from
federal and provincial organizations, which
have broadly outlined key components of a
conceptual SWP plan, such as those outlined
by the Canadian Council of Ministers of the
Environment (CCME) (Figure 2).
The American Water and Wastewater
Association’s (AWWA) standard for SWP
plan development (AWWA 2016) provides
a “how-to” for municipalities to develop
programs. Similarly, the Alberta Water
Council will be releasing an upcoming report
and guide for municipalities to create a SWP
plan (www.awchome.ca). Successful source
water protection programs may vary widely in
their details, but successful programs share
six fundamental elements (AWWA 2016):
1. Source water protection plan vision and
stakeholder involvement;
2. Source water characterization;
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3. Source water protection goals;
4. Source water protection action plan;
5. Implementation of the action plan; and
6. Periodic evaluation and revision of the
entire program.
Within this generalized framework,
individual utilities establish and maintain
SWP programs that account for their
unique local conditions, incorporate the
interests of local stakeholders and reflect
sustainable long-term commitments to
the process by all parties. In the following
sections, we provide examples from
Edmonton’s SWP plan and offer direction,
based on our experience, on developing a
SWP plan for a utility.
SOURCE WATER PROTECTION
PLAN VISION AND
STAKEHOLDER INVOLVEMENT
A SWP plan vision is created by the
drinking water provider. It generally
outlines the organization’s commitment

to support a multi-barrier approach
to drinking water, including SWP.
The plan vision should also include
a reference to working with partners
to achieve this shared outcome, as
effective SWP planning relies on
collaboration with stakeholders and
watershed planning initiatives. Similarly,
monitoring, mapping, modelling, overall
watershed characterization, as well as
implementation programs, are best
achieved through collaboration and
partnerships at multiple scales.
SOURCE WATER
CHARACTERIZATION
DELINEATION OF
WATERSHED BOUNDARY
The first task in completing a SWP plan
is to define and delineate the area
of concern. This includes the entire
watershed upstream of the source intake
or area that recharges an aquifer. Often,
this watershed boundary is unique to the
drinking water provider as it is located
at the source water intake point and will
not follow a sub-watershed or larger
basin watershed boundaries. An example
of the watershed boundary upstream
of Edmonton is shown in Figure 3. This
boundary truncates at the Rossdale
Water Treatment Plant in the middle of
the City of Edmonton.
LAND USE/COVER AND
CONTAMINANT SOURCES
To effectively evaluate risks to source
waters, it is vital to characterize the
watershed. The activities that occur –
or have occurred – on the landscape
C
affect water quality and quantity. The M
evaluation includes comprehensive
Y
land-use mapping of available GIS
(geographical information system) data CM
layers. These layers may be related to MY
resource extraction, parks and protected
CY
areas, roads and other linear disturbance,
urban footprints, agricultural practices, CMY
wastewater treatment facilities, natural K
topography, ecoregions and land cover
classes (wetlands, forested areas, etc.)
(See Figures 4 and 5 for examples).
Generating maps of the watershed allows
the cumulative impact of activities to
be more easily assessed and provides
the data necessary to assist in risk
assessment. A wealth of scientific
literature exists on the effects of various
land activities, including some cumulative

Data Source: Government of Alberta 2017
Figure 3: NSR Watershed Upstream of Edmonton

impacts on water quality and quantity.
Although it can be difficult to tease apart the
effects of future growth scenarios,
it is necessary to consider these in risk
assessment efforts. A thorough understanding
of the linkages of landscape ecology and
aquatic biology/limnology is needed.

WATER QUALITY AND QUANTITY
An integral part of SWP planning includes
gathering scientific data to assess source
water quality and quantity, fostering
collaborative long-term monitoring programs
to evaluate source waters and effluent impacts,
and participating in research partnerships
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to understand evolving contaminants
of concern. This work also includes
investigating linkages between water
quality and quantity and environmental
influences (land use, climate change,
etc.). For a small, or even a large,
municipality/drinking water provider,
this task can be monumental. Even
compiling the necessary monitoring data
to characterize the source watershed can
be a challenge. This is in part because
historical sampling programs may not
have been designed to characterize water
quality in the defined source water area,
and the amount of available data may
be sparse. The same challenge exists for
water quantity; hydrological stations may
not be available, or may not be located in
the areas needed to effectively evaluate
impacts. Data gaps in both water quality
and quantity can affect the ability to
determine sources of contaminant load
and evaluate land use/cover linkages to
source water quality, making it difficult
for a utility to effectively determine both
current and future risks.
It is advisable to accomplish monitoring
and research goals through partnerships

Data Source: Government of Alberta 2017
Figure 4: Parks and Protected Areas in the
NSR Watershed

Data Source: Alberta Biodiversity Monitoring
Institute 2010 Figure 5: Land Cover in the NSR
Watershed.

with provincial and/or federal agencies,
stewardship groups, other municipalities
and other stakeholders within the
watershed, in combination with in-house
initiatives. This allows for the streamlining
of resources and more effective
monitoring data. Often, first drafts of
SWP plans will have a comprehensive

future monitoring plan to address historical
data gaps. From the perspective of conducting
research, most often, projects of interest to
general basin planners are of interest to SWP
planners, including effectiveness of agricultural
beneficial management practices, impacts of
climate change on water quality and land-use
changes effects on loading from tributaries.

®

®
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POTENTIAL HAZARDS
AND RISK ASSESSMENT
Each SWP plan needs to use a risk
management approach that identifies
hazards to the water supply that could
impair the operation of the water system
components and result in threats to public
health. As aforementioned, this approach
should be informed by the detailed
characterization of the watershed in terms
of land use/cover and water quality and
quantity. A hazard refers to a source of
(potential) harm to the functioning of any
aspect of the drinking water system, or to
human health. Hazards can be the result
of natural and/or human activities. Once
potential hazards have been identified,
the level of risk associated with each
hazard must be identified. The level of risk
is a function of the consequence
and likelihood of the hazard occurring
(CCME 2004).
Some examples of possible point and
non-point source contamination hazards
that could affect source water include:
• Municipal wastewater treatment
facilities, which have varying abilities
to treat pharmaceuticals, personal
care products, nutrients, pathogens,
hazardous chemicals;
• Industrial discharges – hazardous
chemicals;
• Pipeline breakage – hydrocarbons or
other chemicals;
• Agricultural – fertilizers and pesticides
from cropping, bacteria and nutrients
from livestock waste excretion,
increased erosion and movement of
contaminants from physical alteration of
watershed;
• Storm water – excess fertilizers,
herbicides and insecticides, pet wastes;
• Sediment from improperly managed
construction sites, crop and forest land
and eroding stream banks; and
• Wildfires – sediment, organics, metals.
As part of this process, two types of risk
can be determined: inherent and residual
risk. The inherent risk is defined as the
risk that would be present if no controls
were applied, such as water treatment
plants and watershed management. The
residual risk is the remaining risk after
controls such as normal plant operations
and continued watershed management
are applied. The difference between the
inherent and residual risk is a measure
of the effectiveness of the multi-barrier

approach, and both are important in
assessing risks to source waters.
Ideally, technical experts outside
of the drinking water provider should
assist during the source part of the
risk assessment. These experts can be
from established planning and
assessment partnerships, such as
provincial and/or federal agencies,
stewardship groups, other municipalities,
other stakeholders within the watershed
and other experts as needed. A thorough
understanding of watershed ecology
and the utility’s drinking water treatment
process is needed.
SOURCE WATER PROTECTION
GOALS, ACTION PLANS, AND
IMPLEMENTATION
Because numerous players are typically
collaborating to achieve similar land
and water outcomes, the SWP plan
should indicate the desire for shared
partnerships in planning, monitoring and
research, on-the-ground implementation
and education. It becomes important in
the SWP plan to identify and establish
specific and measurable outcomes for
collaboration in each broad category.
Examples of goals include:
• Protect public health by ensuring the
safety and reliability of the drinking
water supply;
• Establish a risk management-based
approach in setting priorities when

creating action plans and the focus of
watershed management plans;
• Support and participate in monitoring
program initiatives and research
opportunities in the watershed.
Edmonton example: implementation
of a multi-year partnered watershed
monitoring program with the
Government of Alberta;
• Support and encourage
implementation of agricultural best
management practices focusing
on agricultural and urban land use.
Edmonton example: support of
Clearwater Land Care and Alternative
Land Use Services; and
• Support watershed planning and policy
through participation with watershed
planning initiatives, stewardship groups
and other provincial and local planning
initiatives. Edmonton example: active
and contributing member of the North
Saskatchewan Watershed Alliance.
The SWP plan then moves from being
an independent plan of a utility to a
plan that sets the framework for sharing
outcomes among multiple partners at
multiple planning scales. It is complex
and requires a substantial commitment to
integration and collaboration; however,
involvement with various partners will
provide an effective platform from which
drinking water providers can ensure
effective and collaborative watershed
management is achieved with SWP
principles in mind.
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TRI-STATE SEMINAR
AUGUST 11-13, 2020 | SOUTH POINT HOTEL & CASINO | LAS VEGAS, NV

PROTECT
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WE WILL
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CODE TRI2020
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AQUIFER VULNERABILITY
MAPPING IN SUPPORT OF
SOURCE WATER PROTECTION
Justin Neufeld, G.I.T. and Jeff Bell, P.Eng., Friesen Drillers
he Rural Municipality of
Springfield, located in
southeastern Manitoba, received
its name from the abundance of natural
springs found within its borders. Sharing
a municipal boundary with the City of
Winnipeg, land use and development
within the RM are diverse and include
urban, rural residential, industrial,
agricultural and natural landscapes,
including the Agassiz Provincial Forest.
In addition, Birds Hill Provincial Park is
a popular destination for recreational
activities. The major urban centres are
Oakbank and Dugald, located along
Highway 206.
With the objective to ensure sustainable, clean and safe drinking water for the
RM and surrounding municipalities, the
RM commissioned a study of groundwater
vulnerability and aquifer capability. A series
of hydrogeological GIS (geographical
information systems) maps was generated
to delineate regional hydrogeologic parameters and identify groundwater-sensitive
areas. The intended use of this information
was to support development activities and
inform stakeholders of the risks posed to
groundwater and to the health and safety
of those who rely on groundwater for
drinking water supplies. This project
serves as an example of the importance
of detailed hydrogeological studies
when considering aspects of source
water protection.
This project utilized data from multiple
sources to characterize the hydrogeological
setting of regional aquifer systems. The
following aspects were considered:
• Groundwater quality data for the various
aquifer sources.
• Local bedrock and surficial geology,
including stratigraphy, depth, thickness,
composition, texture,
water-bearing potential, and
lateral continuity based on
existing information.
• Local hydrogeology, including
identification of hydro-stratigraphic units

T

Figure 1. Geological cross section. (Modified source – Alberta Geological Survey, 2009)

and the hydraulic and hydro-chemical
characteristics of each unit based on
existing information.
Two main bedrock aquifer systems
underlie the Springfield area, namely a
Carbonate Aquifer system (identified
as the “Red River Formation”), and a
Sandstone Aquifer (the “Winnipeg
Formation”) (Fig.1). A low permeability
shale layer provides some level of
hydraulic separation between the
Carbonate Aquifer and the deeper
Sandstone Aquifer. Unconsolidated
sand and gravel deposits, hosted within
the overburden, compose a third set of
aquifers scattered throughout the RM.
Groundwater quality was shown to be
variable, and ranges from good quality
freshwater in the east to lower quality
in the west. A major saline/freshwater
boundary within the Sandstone Aquifer
also extends approximately NE-SW
through the RM. While the Sandstone
and overburden sand and gravel are
used for water supply in the region,
the Carbonate Aquifer is the most
extensively developed and was the main
focus of the investigations.

A specific objective of the GIS
work was to develop a suite of thematic
maps to illustrate different aspects
of the groundwater setting. The resultant
mapping products could be integrated
for planning and development purposes
by combining geospatial themes related
to land use/zoning and other natural
and important features. Useful themes
could include planning district
boundaries, cadastral, tax parcels,
existing development plan and land
use zoning information, and roads.
Additionally, natural features such as
topographic contours and maps of
soil, bedrock, and surficial geology
could be incorporated with information
related to sensitive environmental areas,
parks, and wildlife habitats. The maps
will also be useful to support permit
assessments, including for aggregate
resources, assessment files, exploration
and quarries. All of these items have the
potential to be contentious issues for
municipal development.
Since most locally available data
is projected to Zone 14, Universal
Transverse Mercator (UTM), North
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American Datum (NAD), 1983 coordinate
system, the original layers were provided
in their native coordinate system. Final
data and map products were submitted
in ESRI GIS format and hard copies (i.e.
pdf) at scales suitable for review and
planning purposes. In addition, Google
Earth files were produced to allow easy
access to information for all municipal
officials and staff. This mitigated the need
for full knowledge of GIS software.
Groundwater vulnerability can be
generally defined as the susceptibility of
groundwater resources to pollution by
various activities and contaminants. The
level of vulnerability is dependent on
numerous factors, including the depth to
aquifer, type of soil cover, and land use.
High vulnerability areas are identified as
groundwater-sensitive areas. It should
be noted that land use is an important
consideration in the introduction of
negative impacts. For example, a fuel
storage facility located in an area with
minimal intrinsic vulnerability may have
a higher overall risk of contamination
than uncultivated land use located in
an area of high intrinsic vulnerability.
Consequently, it is important that maps
of intrinsic vulnerability are reviewed
in the context of land use to provide a
comprehensive assessment of local risk.
A Groundwater Vulnerability Index
(GVI) was developed based on a modified
DRASTIC method. This method is an
overlay and index method developed by
the USEPA (U.S. Environmental Protection
Agency) in the mid-1980s (Aller et al.,
1985). This method is commonly used in
jurisdictions across the world and much
work has been published on it (USEPA,
1993; Shirazi et al., 2012). Although a
few parameters and assumptions of
the method are violated or otherwise
do not apply to the aquifers within the
RM of Springfield, the method has a
well-established history and can be
effectively adapted to local conditions.
Four vulnerability layers were generated
as part of the GVI: Depth to Aquifer,
Soil (overburden) Composition, Saline
Conditions, and Flowing Groundwater
Conditions. These parameters were
selected for their significance to the
regional hydrogeological system.
These vulnerability layers were
entered into GIS software and composite

Figure 2. Water stored underground in cracks and aquifer.

plots of groundwater vulnerability
were generated (example, Figure 3).
It is apparent from the map that highvulnerability areas are generally located
in the northwest and southeast corners
of the RM, whereas areas of low
vulnerability are present mostly in the
southern half of the RM. The northern
half of the RM was mostly mapped as
moderate vulnerability.
In areas mapped as low vulnerability,
aquifers are generally protected by a
confining layer, which is relatively thick
(greater than 4 m) and composed of
low permeability material, typically clay.
Additionally, the underlying sandstone
aquifer is expected to be fresh, which
reduces the potential for negative
impacts from existing inter-aquifer wells.
Activities and land use within the areas
mapped as low vulnerability typically
require the lowest levels of scrutiny
related to groundwater protection.
However, it is important to note that any
activities or land uses that have a high
risk for contamination, such as landfills,
lagoons, or intensive industry, should
still require site-specific investigations to
confirm the hydrogeological conditions
at the intended location. In addition,
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groundwater supplies developed for
municipal purposes should be studied
on a case-by-case basis, regardless of
the mapped vulnerability class of a
specific area.
Groundwater-sensitive areas within
the RM are represented by the High
Vulnerability class on Figure 2. The
major defining features of these areas
are permeable, surficial material, and
a shallow depth to aquifer. The largest
groundwater-sensitive area in the region
is the Birds Hill Glacio-Fluvial Complex.
This area serves as a major recharge
for the carbonate aquifer system.
A downward hydraulic gradient exists
through the highly permeable
subsurface directly to the carbonate
aquifer. The glacio-fluvial complex
is largely unconfined and provides a
direct recharge pathway to the
carbonate aquifer.
Based on the conditions identified
in the investigation, land uses and
developments within groundwatersensitive areas require close scrutiny and
activities, which introduce contaminants
at the surface, should be minimized. As
a general practice, high-risk land uses
such as landfills, lagoons and heavy

Figure 3. Composite vulnerability map showing areas of low, moderate and high intrinsic vulnerability.

"

Site-specific
information should
always be used for
site-specific decisions
relating to geology
and hydrogeology and
land use. Activities
in high-vulnerability
areas should be
reviewed with respect
to groundwater
protection.

industry should be located outside
groundwater-sensitive areas. The
use of private septic fields and
tanks should also be reviewed. This
work highlighted the importance of
site-specific data, so that aspects
of groundwater vulnerability
and aquifer protection can be
considered on a site-by-site basis.
The RM of Springfield is a
relatively large area with diverse
geological and hydrogeological
conditions. The groundwater
vulnerability mapping in this
study highlighted areas where
groundwater and source water
protection should be more carefully
considered, especially for various
land uses. Within the groundwatersensitive areas, site-specific
investigations and studies should
be completed prior to approval of
certain types of on-site wastewater
disposal systems and land uses.

Site-specific investigations should
be done to confirm, specifically, that
confining materials are present within
the area and the conditions identified
at a regional scale are representative
of the local conditions. Site-specific
information should always be used
for site-specific decisions relating to
geology, hydrogeology and land use.
Activities in high-vulnerability areas
should be reviewed with respect to
groundwater protection.
The products developed in
this project will form a foundation
upon which further study, aquifer
management, and source water
protection decisions are based.
As this work demonstrates, a
comprehensive understanding of local
hydrogeological conditions is critical
to support decision-making processes
and to ensure that land development
planning includes groundwater
protection as a primary consideration.
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IQALUIT EMERGENCY WATER
SUPPLY PROJECTS 2018-19
Erica Bonhomme and Matt Follett, Nunami Stantec

he City of Iqaluit, capital of
Nunavut, is a thriving and
growing Arctic community
of approximately 8,000 residents,
government offices, and small- to
medium-sized businesses. Iqaluit obtains
and distributes potable water to its
residents and businesses from Lake
Geraldine, an engineered reservoir
located approximately 1 km north
of the city centre. The reservoir is
currently designed to provide water to
a population of up to approximately
8,300 people.
Lake Geraldine reservoir is refilled
annually during the open-water season
(spring to fall) by natural inflows from
snowmelt and precipitation. Summer
capacity of the reservoir is about
1.8 million cubic metres (m3), however,
approximately 700,000 m3 of this is
converted to ice during the winter
months. Over winter, Iqaluit draws from
the approximately 1.1 million m3 of
available liquid water in the reservoir.
As Iqaluit grows its population, and as
a result of ageing infrastructure losses,
water demand has been increasing. Each
year, Iqaluit is at risk of an over-winter
water shortage.
Iqaluit has recognized the need for a
new, long-term, reliable water supply,
and has begun to study the feasibility
of additional sources and storage of
water with the aim of implementing a
permanent, additional supply to Lake
Geraldine by 2026.

T

THE PROBLEM
Over the past several years, more
than 80% of the available water stored
within the Lake Geraldine reservoir
is used over the duration of each
winter. This leaves little factor of safety for
unanticipated uses of water such
as major leaks or firefighting. The reservoir
must be at full capacity at the onset of
winter to reduce the risk of potential water
shortages during the cold months.

In the summer of 2018, after a dry
winter (2017/18) and meagre freshet
(2018 spring runoff), it was predicted
that the reservoir would not fill to full
capacity naturally prior to winter. The
Chief Medical Officer of Health identified
the potential shortage of potable
water as a public health emergency.
The consulting firm of Nunami Stantec
was retained by Iqaluit to provide
infrastructure/system design, assist with
acquiring regulatory permits, and oversee
immediate supplementation of the Lake
Geraldine reservoir from another water
source prior to freeze-up.
Following success of the 2018
emergency pumping program, the

same consultants were retained by
Iqaluit to complete design of a system
to resupply Lake Geraldine from the
Niaqunguk (Apex) River. The system
was to be constructed over the 2019
construction season. A short 2019 freshet
and sealift delay began indicating that
Iqaluit would be dealing with another
emergency situation. By early summer
2019, after again predicting a potable
water shortage for the coming winter, the
Minister of Community and Government
Services declared the situation an
emergency for the second consecutive
year. The consulting firm was again
retained to design, permit and oversee
supplementation of the reservoir.
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Compounding the 2019 water shortage,
flows in regional watersheds were at
historic lows throughout summer, limiting
what may have been a re-implementation
of the 2018 solution.
Equipment available to implement
supplementation in 2018 and 2019 was
limited to what was already available
in Iqaluit and what could be brought
by air within the time available and
at reasonable cost. The very short
window available for system design and
implementation required specialized
and local knowledge to be innovatively
applied. Supplementation also needed to
consider the potential for serious impacts
to a resident population of Arctic Char in
the Apex River.
THE SOLUTION
Over a period of just several weeks
in both 2018 and 2019, systems were
designed to supplement water from the
Apex River watershed to Lake Geraldine.
Despite the urgency of the situations,
the design of water supplementation was
carefully planned to protect the Arctic
Char of the Apex River and their habitat.
The engineering designs directly used
the geomorphology and hydrology of the
local watersheds to optimize the use of
equipment and water conveyance, and
closely monitored water withdrawals and
river flows to minimize impacts to fish and
the river ecosystem.
In less than one month in September
2018, just under 200,000 m3 of water
were transferred from the Apex River to
Lake Geraldine, filling the reservoir to
spillway elevation. In 2019, approximately
460,000 m3 of water were transferred
from Unnamed Lake to the Apex River,
and 570,000 m3 were transferred from
Apex River to Lake Geraldine in just
over one month, filling the reservoir to
within 150 mm of spillway elevation. The
dual sources used in the 2019 program
required careful planning, consideration
of complex logistics, specialized design,
and close monitoring over the duration of
the project.
COMMUNITY IMPACT AND
ENVIRONMENTAL CONSIDERATIONS
Upon recognizing potential water
shortages in 2018 and 2019, Iqaluit
initiated public communications

to encourage conservation and
implemented various loss and demand
reduction initiatives. Recognizing the
emergencies, many residents and
businesses of Iqaluit remained actively
interested and engaged through social
media and public forums in the City’s
efforts to replenish the reservoir, despite
having to curtail certain conveniences like
washing cars.
Despite the emergency circumstances,
the City wanted to avoid permanently
impacting aquatic ecosystems and
cultural resources. The Apex River is
known to have a resident population of
Arctic Char, identified during previous
studies of the river. The 2018 and 2019
supplementation projects were designed
and implemented in a way that would
not significantly impact fish and fish
habitat, by maintaining withdrawals
at less than 10% of the flow of the
river, and, by adding water to the river
system when flows were below 30%
mean annual discharge. Through close
communications with Fisheries and
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Oceans Canada (DFO) biologists, Nunami
Stantec biologists and geoscientists
designed and implemented a fish and
fish habitat monitoring program in
2018, which was used to confirm these
predictions. The design of the 2019
program, combined with the monitoring
completed in 2018 was sufficient that
DFO did not require fish and fish habitat
monitoring in 2019.
The potential for Unnamed Lake to
be used as a water source was identified
by Nunami Stantec during a feasibility
study in 2017, and furthered through
consultations with the Amaruq Hunters
and Trappers Association. They also
provided advice on the cultural use of
the area. Owing to the overlap of
some of the project infrastructure
with a traditional trail, Nunami Stantec
completed an archaeological survey of
the project area, during which a new site
was documented. All project components
related to design and execution were
considerate of ecological, environmental,
and cultural factors.

SYSTEM DESIGN
2018 EMERGENCY RESUPPLY
In 2018, while the environmental aspects
of the challenge were being managed,
the consultant’s municipal engineering
team was actively designing a pumping
and piping system, which would transfer
the nominated volume of water to Lake
Geraldine in the short remaining season.
The exercise required the following tasks
to be completed:
• Evaluate route options from Apex
River to Lake Geraldine and from
Apex to an adjacent lake in the
Geraldine watershed;
• Prepare profiles of each route;
• Evaluate the hydraulics of the most
favourable routes to Lake Geraldine
with a multiple set of 100 mm diameter
hoses, which were available in Iqaluit
(Government of Nunavut-owned), with
two possible submersible pumps;
• Complete design for the pumping
and piping schematic, including
Fisheries and Oceans Canada intake
screen requirements, metering
requirements, distribution manifold
design, and options for arrangement
of the available hoses to optimize
transfer volumes.
The system design needed to ensure the
transfer of up to 400,000 m3 of water in
60 days, pumping 20 hours per day.
Our team completed a pumping analysis
and determined that it was possible to
meet the pumping requirements utilizing

the available units of 100 mm firehose and
determined that transfer of the required
volume of water could be completed with
two submersible pumps.
2019 EMERGENCY RESUPPLY
The 2019 water supply was based on
sourcing from the Apex River, however,
with some significant differences to the
2018 design. The water supply emergency
was more complicated to resolve than
in 2018 in several ways, requiring three
primary issues to be addressed:

1. First, the water levels in Lake Geraldine
were lower than in 2018. In fact,
they were at historic lows due to
the previously noted low runoff in the
spring of 2019. This required doubling
of the desired pump rate from
95 litres per second (2018) to 200 litres
per second.
2. Second, as noted previously, the
historic low flow levels in the Apex
River did not allow pumping at the
required rate due to these pump rates
exceeding the DFO required minimum
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river flows and maximum withdrawal
rates – the pump rate would have
taken all the water from the river.
3. So, maintaining these minimum river
flows to prevent harmful effects
to fish, required transferring water
from another source to increase the
flow in the Apex River – in this case
Unnamed Lake.
In the early spring of 2019, before the
status of the emergency was fully clear,
the design had been completed for
the 300 mm HDPE piping and pumps
from Apex River to Lake Geraldine as a
semi-permanent installation. The new
pumps were optimized for the final
route and piping type. These piping
and new pumps were sourced and
shipped on the first sea lift to Iqaluit,
and were installed in the selected route
from Apex River to Lake Geraldine
in August 2019. By the time the 2019
water emergency was present, this new
piping configuration was available for
use. Due to the higher-flow capacity of
the 300 mm HDPE, the higher pump
rate from Apex River to Lake Geraldine
was able to be accommodated.
To address the water transfer from
Unnamed Lake, Nunami Stantec
evaluated aerial photography and
available digital terrain mapping,
and selected a functional route from
Unnamed Lake to the Apex River.
This routing was longer than the
Apex River to Lake Geraldine route,
which would normally require
additional pumping energy, but with a
much lower head requirement due to
differing elevations.
The flexible hoses and manifolds
used in 2018 were repurposed after
it was determined that it would be
possible to pump water from Unnamed
Lake directly into the Apex River.
This would require different pumps
and a secondary generator site.
Both the Apex River and Unnamed
Lake pumping systems were put into
operation at the same time, and both
functioned as designed, pumping at
the designed pump rates of between
150 and 200 litres per second for up
to 24 hours per day, continuously until
Lake Geraldine was filled.

The final outcome of the two-stage
process, pumping from Unnamed Lake
into the Apex River, and from the Apex
River to Lake Geraldine, allowed Lake
Geraldine to be brought up to the
maximum full level prior to freeze up
in September, while respecting the
Apex River maximum withdrawal and
minimum thresholds.
PROJECT LEGACY
The design of the 2018 emergency supply
project has been used as the basis to
install a semi-permanent pipeline from the
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Apex River to Lake Geraldine. Supplementing
from Apex River is intended to begin in
spring of each year until a permanent supply
is implemented demonstrating the efficacy of
this solution for the medium-term.
Supplementation from Unnamed Lake
allowed valuable hydrological data to be
collected for the Apex River watershed as
a whole. This will inform Iqaluit’s ongoing
studies of long-term water supply. An
access road constructed to Unnamed Lake
will facilitate future supplementation from
Unnamed Lake and/or access to additional
recreational areas within Iqaluit’s city limits.

ASSESSING THE PROBABILITY OF
INVASION OF BUFFALO POUND
LAKE BY ZEBRA MUSSELS
Sharook P. Madon, Jacobs Engineering.
Special acknowledgment to Rudi Sapach, P.Eng., BPWTC.

EBRA MUSSELS IN
NORTH AMERICA
The zebra mussel (Dreissena
polymorpha), an aquatic invasive species
(AIS) native to the Caspian and Black
Sea regions of Europe, has been a
rising concern since its introduction into
North American waters in the late 20th
Century. First discovered in the Great
Lakes in the late 1980s, zebra mussels,
and the closely related quagga mussels,
Dreissena bugensis, have rapidly spread
into freshwater systems throughout the
United States and Canada, impeding
water conveyance, water treatment and
hydroelectric generation facilities. Given
favourable environmental conditions,
zebra mussels can rapidly establish in
source water lakes, rivers and reservoirs,
and are capable of massive population
growths which can coat a system’s intake,
pumps, piping, valves, instrumentation,
and heat exchangers and reduce or
prevent the proper functioning of these
components and the hydraulic capacity
of the system.
Mussel infestation in North American
waters first occurred in 1988 in the
Great Lakes Basin and spread rapidly
through all the Great Lakes by 1993. As
early as 1992, zebra mussel infestation
spread from the Great Lakes Basin to the

Z

Mississippi River Basin. This migration into
the western United States was primarily
attributed to shipping vessels and trailered
boats moving from one waterbody to
another. The spread of zebra and quagga
mussels west of the Continental Divide
first occurred with the discovery of quagga
mussels in Lake Mead, Nevada, USA in
2007. It was surmised that the spread of
the mussels into Nevada and Arizona
waters was a result of trailered watercraft.
Later, it was found that reservoirs, lakes
and watersheds receiving Colorado River
water were exposed to quagga mussels
and in 2008, zebra mussels first appeared
in California. Approximately one year
after the discovery of mussels in western
United States, Texas confirmed their first
infestation in 2009, and mussels have since
infested many of its lakes and reservoirs.
Approximately 17 years after zebra
mussels were first found in the Mississippi
River Basin, they were found further west
in the Red River Basin in 2009. By 2015,
zebra mussels were found at the Canada/
US Border town of Emerson in the Red
River, which flows from the northern states
to Lake Winnipeg, Manitoba. However,
approximately two years prior to the
discovery of zebra mussels in the Red River,
zebra mussels were found in the south
basin of Lake Winnipeg. Trailered watercraft

is the suspected method of exposure to
Lake Winnipeg, as it is a popular
fishing destination.
The infestation timeline described
above illustrates when zebra mussels
first occurred in North America and
when other areas of Canada became
infested. Infestation was initially
rapid in areas where water bodies are
interconnected, thus allowing easier
mobility of the mussels via natural and
vector (boat) based dispersal, while
the spread west, north, and south took
approximately 20 to 25 years to occur
from the initial arrival of the mussels into
North America.
BUFFALO POUND LAKE
AND ZEBRA MUSSELS
The Buffalo Pound Water Treatment
Corporation (BPWTC) located in
Saskatchewan, Canada, treats raw water
drawn from Buffalo Pound Lake and
supplies the treated water primarily
to the Cities of Regina and Moose
Jaw. While the infestation of Buffalo
Pound Lake by zebra mussels has
not yet materialized, Lake Winnipeg,
Cedar Lake and portions of the Red
River in the neighbouring province of
Manitoba have recently been infested.
Such infestations can likely spread via
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recreational traffic (boats) to Buffalo
Pound Lake. This can pose a significant
risk to BPWTC’s existing water plant
infrastructure in terms of capacity
restriction of the existing intake.
BPTWC has thus taken a proactive
role and has partnered with Jacobs
Engineering, Inc., to understand the risk
(probability) of invasion of Buffalo Pound
Lake by zebra mussels.
ASSESSING THE PROBABILITY OF
INVASION OF BUFFALO POUND
LAKE BY ZEBRA MUSSELS
A key objective of this study was to
determine the probability of invasion
of Buffalo Pound Lake (lake) by zebra
mussels, based on estimates of the
probabilities of arrival and survival of
mussels in the lake (Figure 1).
PROBABILITY OF ARRIVAL OF
MUSSELS IN BUFFALO POUND LAKE
The probability of arrival of mussels
in the lake was estimated as a function
of propagule pressure, defined as
primarily human-mediated activities
determined using a Human Footprint
Index (HFI), and the proximity of the
lake to potential source populations of
zebra mussels, including habitats with
confirmed mussel infestations.
Propagule pressure highlights the fact
that the transport of mussels between
habitats is associated with human
activities such as commercial transport
across borders, and the trailering and
use of recreational boats between
waterbodies. The HFI for the lake area
served as a proxy for propagule pressure,
and was scored as “moderate” (score =
3), based on the majority of binned HFI
scores being in the 20-40 range (Figure 2).
Proximity of the lake to habitats
invaded by zebra mussels was estimated
based on confirmed distributions of
mussels across Canada and the United
States. A proximity correction factor was
then applied to adjust the propagule
pressure scores (Figure 2). The risk of
arrival of zebra mussels in the lake was
considered elevated because zebra
mussels currently infest waterbodies
within two sub-watersheds of the lake
(NRC 2006). The propagule pressure
score was thus increased by a factor

Figure 1. Flow chart showing the process and factors used in determining the probability of invasion of
Buffalo Pound Lake by zebra mussels. The table lists water quality parameters that are typically used for
assessing the probability of survival of zebra mussels in lakes.

Figure 2. The Human Footprint Index for the Buffalo Pound Lake area and associated scoring of
propagule pressure.

of 1, from a score of 3 to a score of 4,
which corresponds to a high probability
of arrival of zebra mussels in the lake
(Figure 2).
PROBABILITY OF SURVIVAL OF
ZEBRA MUSSELS IN BUFFALO
POUND LAKE
The probability of survival of mussels
in the lake was based on nine key
water quality parameters (see table
in Figure 1) that form the basis of the
physiological/ecological requirements
and tolerances of zebra mussels. These
specific water quality parameters are
grouped into chalk, nutrient and
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physical variables (Table in Figure 1)
and highlight the physical, chemical
and biological environment that
regulates the establishment and
long-term survival of zebra mussels
in the lake. Specific threshold levels for
each of these parameters determine
the levels of mussel infestation possible
in the lake. There are four infestation
classification levels possible, based on
specific threshold ranges of these water
quality parameters:
1. no infestation potential
2. low infestation potential
3. moderate infestation potential, and
4. high infestation potential;

These were adopted for all nine water
quality parameters, except for total
phosphorus (TP) and total nitrogen (TN)
for which additional information was
available. Time series plots (2014-2018) of
the nine water quality variables observed
in the lake were then developed and
compared to the expected infestation level thresholds (Figure 3). The
five-year dataset for each water quality
variable was also binned, to estimate
the percent of the total data for that
variable contained within each infestation
threshold range. The infestation level
containing the highest percentage of
data was assigned to that water quality
variable. Infestation levels assigned to
each water quality variable were then
converted to a probability of survival
score using the following scoring system:
(1) No infestation possible (score = 0),
(2) Low infestation level (score = 1),
(3) Moderate infestation level (score = 2),
(4) High infestation level (score = 3)
The expected infestation level (risk)
scores were summed across the nine
water quality variables (maximum
summed score possible is 9 water quality
variables × score of 3 = 27), and the probability of survival was estimated as:
(1) No probability of survival (S) when sum
of infestation risk scores (E) = 0-5,
(2) Low S when E = 6-11,
(3) Medium S when E = 12-17, high S
when E = 18-23,
(4) Very high S when E = 24-27.
Consideration was given to seasonal
effects on the mussel life cycle and
limiting factors for this analysis.
Expected infestation risk scores based
on individual water quality variables
summed to a total expected infestation risk score of 24 (Figure 3), indicating
that the probability of survival of zebra
mussels in the lake is very high.
PROBABILITY OF INVASION
OF ZEBRA MUSSELS IN BUFFALO
POUND LAKE
The probability of invasion of the lake
was estimated as a function of the
probability of arrival and the probability
of survival of the mussels after initial
colonization of the lake (Figure 1). The
two components of the probability of

Figure 3. Time series for 2014-2018, of the nine water quality variables used for estimating expected
infestation levels (risk) of zebra mussels in Buffalo Pound Lake. Vertical colored bar shows variablespecific infestation risk thresholds for zebra mussels (N = No infestation risk; L = Low infestation risk; M =
moderate infestation risk; and H = high infestation risk). The inset tables on each graph show the percent
of overall data contained within each infestation category, and the level of infestation risk and associated
risk score are given for each variable. For water temperature, the vertical blue bars indicate the summer
periods (May to September), which is the main growing season for zebra mussels that was used to derive
infestation risk. The table in the lower right corner summarizes the infestation risk and scores for each
water quality variable and provides the total infestation risk score.

invasion were weighted in a matrix
(Table 1), with probability of survival
overriding probability of arrival at very
low and low levels, and the matrix was
then used to determine the probability
of invasion. For example, even if the

probability of arrival of mussels at the
lake was very high, but the probability
of subsequent survival in the lake due to
water quality constraints was low, then the
probability of an invasion was estimated to
be low.
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PR O BA B I L I T Y O F SU R V I VA L
PROBABILITY
OF ARRIVAL

VERY LOW

LOW

MODERATE

VERY LOW

VERY LOW

LOW

LOW

HIGH

VERY HIGH

MODERATE MODERATE

LOW

VERY LOW

LOW

MODERATE

MODERATE

HIGH

MODERATE

VERY LOW

LOW

MODERATE

HIGH

HIGH

HIGH

VERY LOW

LOW

HIGH

HIGH

VERY HIGH

VERY HIGH

VERY LOW

LOW

HIGH

VERY HIGH

VERY HIGH

Table 1. Matrix for Estimating Probability of Invasion Buffalo Pound Lake by Zebra Mussels
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The probability of arrival of mussels in
the lake was high, whereas the probability
of survival of mussels within the lake was
determined to be very high. Based on the
matrix provided in Table 1, the probability
of invasion of Buffalo Pound Lake by
zebra mussels was determined to be
very high.
CONCLUSIONS
Buffalo Pound Lake is located within
an area with moderate levels of human
activity and is in relative proximity to
areas with established zebra mussel
infestations such as Lake Winnipeg,
Cedar Lake and the Red River. Based on
an analysis of propagule pressure on the
lake and its proximity to habitats already
invaded by zebra mussels, the probability
of arrival of zebra mussels in the lake was
determined to be high.
The water quality of the lake is highly
conducive to supporting zebra mussel
growth and population development.
Based on this, the probability of survival
of zebra mussels, once they arrive at the
lake, was estimated to be very high.
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Zebra mussels have a high probability
of arriving at the lake and a very high
probability of survival given the lake’s
environment. Based on these two
factors, the probability of invasion of
Buffalo Pound Lake by zebra mussels was
determined to be very high.
It was recommended to BPWTC to
develop and implement a monitoring
program for detecting any future
infestations of zebra mussels in Buffalo
Pound Lake. The monitoring program
should target both the veliger (larvae) and
juvenile/adult life stages of zebra mussels
and could also include early detection
using mussel DNA analysis.
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OIL IN THE RIVER: SOURCE WATER
PROTECTION AND RESILIENCY
PLANNING FOR THE SASKATOON
WATER TREATMENT PLANT
Theresa Luby, Stantec Consulting

n July 2016, a Husky pipeline
carrying heavy crude oil ruptured
and spilled 225,000 litres of
oil into the North Saskatchewan River
near Maidstone, SK. The spill prompted
downstream communities to shut down
their water treatment plant intakes for
fear of contamination, some for almost
two months. Prince Albert had to lay
30 km of temporary piping to the South
Saskatchewan River for a clean water
source. The clean-up effort was huge
– $107 million overall – with $10 million
going to Prince Albert alone to cover the
costs of emergency water sourcing.
Events like this have prompted new
legislation south of the border to make
water treatment plants more resilient and
to protect source waters. America’s Water
Infrastructure Act of 2018 requires water
systems serving 3,300 people or more to
conduct a risk and reliance assessment
and to prepare or revise an emergency
response plan every five years, starting
in 2020.

I

The emergency and operational
challenges that followed the Husky
Spill had other municipalities looking
upstream, wondering if something similar
could happen to them. What could they
do to protect their source water? The
City of Saskatoon decided to answer
that question.
The City of Saskatoon has a population
of 273,000 and is serviced by one central
water treatment plant that draws water
from the South Saskatchewan River. It
has capacity to produce 220 million litres
of water per day (MLD), with a reservoir
capacity of 114 million litres. The plant
provides water to customers within the
City as well as communities beyond the
city limits for a total of approximately
300,000 customers.
SPILL RISK ASSESSMENT
Before developing a protection plan,
the City had to identify – and quantify
– risks to its source water. The study
investigated the 125-km stretch of river
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between the Gardiner Dam (the Dam)
and the WTP for potential oil spill risks,
based on the assumption that plumes
from spills any further upstream could be
mitigated by Lake Diefenbaker, as well as
by flow restrictions at the dam. Potential
oil spill sites were identified within this
river reach, including pipeline crossings,
railway crossings, highway crossings,
or riverbank locations (such as major
roads adjacent to the bank). The section
immediately downstream of the Dam
contains a cluster of major high-volume
pipeline crossings.
To begin quantifying the risk, the study
estimated potential spill volumes for each
scenario based on historical information
on pipeline and transportation spills. At a
highway crossing or riverside location, a
spill could occur from a single-axle truck
or a semi-trailer train. At a rail crossing, a
multicar derailment was assumed.
With these scenarios quantified, a
risk analysis could be performed by
using the historical data of vehicular
incidents, rail crashes, and pipeline
spills to determine the frequency rating.
Next, the study used the potential spill’s
impact duration, affected area, and spill
volume to determine the consequence
rating. From this data and analysis, the
scenarios were assessed and a short list
developed to include a pipeline spill 100
km upstream, a truck spill off the highway
on the riverbank on the same side of the
river as the intake, and a rail car spill 2.4
km upstream of the backup intake.
Several parameters important to the
WTP can be estimated by using the
high-risk locations and the spill release
volumes data, such as the time it takes
oil plumes to travel the river to reach the
WTP intake and the plume concentration.
A river modelling software program,
which uses river characteristics and flow

OPTIMIZATION
data, was used to predict the travel time.
Simply put, when the river is high and
flowing fast, the City would have less time
to react than during a low flow period.
Estimating the concentration is not as
easy. Why? Because a plume experiences
some degradation, adsorption, and
dilution as it travels down the river – all to
different degrees based on the oil type
and the river flow, sediment, vegetation,
and season. The expected estimated
concentrations were calculated using
several conservative assumptions and
past spill experiences. These could vary
from several hundred mg/L down to
undetectable at the intake.
WTP PROCESS REVIEW
When discussing the impacts of an oil
spill, it’s important to recognize that oil is
not one element. Rather, it is comprised
of many different molecules, chemicals,
and additives that are all present in
different phases. For simplicity, the study
considered two subgroups based on their
physical properties and how they are
treated in a water treatment plant: free and
emulsified oil; and dissolved oil.
The City of Saskatoon’s water treatment
plant is designed to treat water from the
South Saskatchewan River, removing sand,
silt, total organic carbon, and microbial
pathogens. This is achieved by screening,
sand traps, lime addition, clarification,
filtration, UV, and chlorine disinfection.
Some of these existing processes also
have the ability to remove oil contaminants
expected in the event of an oil spill.
The current processes of the WTP
offers significant protection from free
and emulsified oil thanks to the physical
properties of the clarification and filtration
processes. Some removal of the dissolved
components can be expected on the lime
particles due to adsorption. But the other
chemical and disinfection processes in the
WTP have little to no removal capability
for dissolved contaminants. Ultimately,
the study discovered ample room for
improvement to cover this treatment gap.
Alternatively, the City could look to
follow the lead of the City of Prince Albert
and shut down its intake to draw from
another surface water or groundwater
source. To be considered a possible
source, the target supply rate was set at
150 MLD, which still corresponds to severe
water restrictions within the city.

Event/Location

Consequence
Rating

Frequency
Rating

Risk

One truck (single rear axle)
event on secondary road
or highway

Serious

Possible

Moderate

Multi-car tanker train event
on a bridge crossing

Major

Possible

High

Sask. Fed. Regulated
pipeline at maximum
spill volume

Major

Possible

High

There are a limited number
of surface water options around
Saskatoon that are not connected to
the South Saskatchewan river or that
could supply the targeted withdrawal
rate. The most viable option would be
the North Saskatchewan river at 38 km
away. A permanent line could be run
southeast
to a future WTP north of the city or
connect to the current WTP. The cost
estimate for the pipeline alone, and not
pumping, is more costly than any other
option that was investigated. It could
be possible to lay temporary hosing,
but with the largest hoses available, 50
MLD is the maximum realistic flow that
could be expected.
To further complicate matters, each
water treatment plant is designed
to treat water that’s specifically from
its identified source water. While the
North and South Saskatchewan River
have similar names, the composition
and characteristics of their water
do differ significantly. It would be
a challenge for the current WTP to
temporarily treat water that it was not
designed to treat.
The hydrogeology in the area
includes three aquifers as potential
sources of groundwater. Tyner Valley
aquifer is the largest and could
potentially be able to produce 150
MLD. However, there are high levels
of sodium, sulphates, and TDS (total
dissolved solids) in this groundwater
that would require significant
treatment prior to distribution. It is also
hydraulically connected to the South
Saskatchewan River by infiltration,
so there is still a risk of potential
hydrocarbon contamination. Forestry
Farm, and Dalmeny aquifers are

not prone to infiltration from the river.
However, they are much smaller and
unlikely to produce the target supply flow.
ADD-ON TECHNOLOGIES
The existing processes at the WTP can
remove free and emulsified oil, but they
are not suited to removing dissolved
contaminates. While the study identified
a number of new add-on technologies
to address this treatment gap, four
prospective technologies were further
investigated.
1. The first technology assessed was a
high-rate Dissolved Air Flotation (DAF)
system. Compared to conventional
downward settling clarifiers, DAF
is well-suited for floating free and
emulsified oil removal and is frequently
used in industrial settings. However,
this technology doesn’t meet the
main goal of removing dissolved
contaminants.
2. The next technology examined was
powdered activated carbon dosing
of the influent water. Dissolved
contaminates adsorb onto the surface
of the PAC particle, thereby removing
them from
the water. The current plant
configuration includes a threekilometre line from the intake to
the WTP, which would provide for
considerable contact time if PAC were
dosed at the intake and then removed
through the existing clarification
process. PAC is highly effective for
removing hydrocarbons and is used
in many other plants around the world
for protection against oil, fuel, and
industrial chemical spills.
3. Granulated activated carbon (GAC)
filters use similar mechanisms as PAC
for removing dissolved contamination
Spring 2020
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through adsorption. The main
difference is the GAC particles are
contained in a filter bed, which can
provide continuous protection as it
is in line with the flow and does not
need to be dosed or turned on in the
event of an emergency. The carbon
can also be regenerated. However,
considering the typical flows at the
Plant, a stand-alone contactor or filter
bed would be very large.
4. Lastly is advanced oxidation (such as
ozone and UV), in which the goal is
to produce highly reactive hydroxyl
ions by reacting with dosed peroxide.
Hydroxyl ions are strong oxidizers
and react with molecules in the water,
breaking them down into smaller,
safer components. This would be
an effective method to remove any
organic contaminants, including
oil. But it may not be the most costeffective approach as it would require
a significant investment, both in
infrastructure to contain these reactive

ions, as well as energy to generate
the ions.
Of these four technologies, the City
opted for PAC to further develop their
resiliency planning for both cost and ease of
incorporation into its existing process.
But what happens if the spill is not
reported quickly? Some of the actions
required by the WTP need preparation
time. So, rather than depend on other
entities to report any water quality issues,
it was recommended that the City consider
in-river online monitoring. This way, the
WTP can be alerted of any potential threat,
regardless if it is reported or known by
other sources.
Two monitoring options are available that
can accurately detect oil in the water:
1. Gas chromatography is very precise
and can detect specific compounds in
the water. However, the equipment is
expensive and requires daily operator
attention. It would be best to install in a
location that is already frequented
by operations.

2. The second type is fluorescence
monitoring, which instead of looking
for individual compounds, it looks for
‘total hydrocarbons’ as a whole. It is
very effective and can detect diesel
fuel, gas, crude oil, and phenols at
low concentrations. While it would still
need to be installed in an enclosed,
heated location, it is less complex and
requires less attention than the gas
chromatography monitor.
EMERGENCY RESPONSE PLAN
In an emergency where complete
information is not likely available, preparing
a clear plan of action is critical. Developing
a comprehensive emergency response
plan prior to an emergency can provide
guidance based on data and streamline
decision making. In addition to a technical
action plan for the WTP, identifying all
relevant stakeholders and creating a
detailed communication plan can ensure
effective communication between internal
City contacts and the public.
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VALUE OF WATER UTILITY
COMMITMENTS TO WATERSHED
PLANNING AND ADVISORY COUNCILS
Jon Martin, Oldman Watershed Council
he impact a watershed can
have on municipal surface water
supply is immense. From large
urban areas, to smaller rural communities,
what happens on the land directly
affects the water, and therefore, the
requirements for treating water intended
for human consumption. Some water
sources and watersheds are compact and
geographically contained, allowing for
actions that affect the water to be directly
managed. Others are vast, developed
areas with a wide variety of interests
and stakeholders, whose centralized
management is not necessarily possible.
The Oldman Watershed Council
(OWC) is one of 11 Watershed Protection
and Advisory Councils (WPAC) in the
province of Alberta. The OWC works
with government, industry, and
community members to ensure that
facts, science, and education guide
decisions about environmental action
in the region. The Oldman watershed
covers 23,000 square km in southern
Alberta plus 2,100 square km in Montana,
and contains prairies, foothills, the Rocky
Mountains, as well as urban centres and
rural communities. The primary industry
in the region is agriculture and includes
the production of cattle, areas of heavy
irrigation, and traditional row crops.
Doug Kaupp is the General Manager
of Water and Wastewater at the City of
Lethbridge, as well as the Chair of the
OWC Board. We asked Doug to tell us
why he is involved with the OWC, why it
is essential to his professional successes,
and how his watershed involvement
helps him deliver award-winning water
to the residents in the City of Lethbridge
and area.
“As a purveyor of water to 120,000
customers that live in the watershed, part
of the mission is to deliver high quality
water and the source of the water is the
watershed. Unlike other municipalities

T

A riparian zone in an agricultural area of the Oldman watershed. Photo by Jon Martin/OWC.

or utilities, like the City of Seattle for
example, that has complete control over
their watershed because the water comes
from the side of a mountain in a specific
area that can be fenced off, controlled,
and managed as an asset, the water
supply for the City of Lethbridge is the
entire Oldman watershed upstream of
the city.”
“It’s massive and is under the control
of multiple jurisdictions, including parts
of the watershed which extend into the
United States. So, it’s impossible for the
city – or the utility – to have formal control
over the watershed, what happens in the
watershed, or even, you know, planning
for what happens in the watershed. And
so, the only practical way that the City
of Lethbridge can have any influence is
in the context of the multi stakeholder
collaboration which is the Oldman
Watershed Council. By adding our voice
to all the other stakeholder voices, may
they be agricultural producers, or other
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municipalities, or the land managers
for the Crown land, then we not only
have a voice, among many, but we
have inside information on what’s
going on. It helps us be informed by
being involved.
Our participation in the Oldman
Watershed Council’s activities
allows us to stay informed on what’s
happening in the watershed, but also
have some influence. Even though
it’s not complete control of what’s
going on, it’s our best opportunity to
have influence in a geographicallylarge watershed with so many
stakeholders involved.”
Doug highlights one of the crucial
elements required for consistently
delivering high-quality water –
collaboration and partnerships. In
areas like southern Alberta, it is not
possible to completely manage the
land and water usages at the source,
like it is in areas where the municipality

can control source water areas, like
Seattle. In addition to undertaking
headwaters restoration projects,
pursuing education initiatives that
encourage behavioural change
for users, and innovative public
awareness projects, the OWC
functions as a neutral, apolitical
forum for stakeholders and user
groups in the watershed. Doug’s
direct involvement as a member of
the OWC board not only allows him
to be involved in the discussions and
decision making with the diverse
groups in the Oldman watershed, but
also provides additional context and
information for making the best water
decisions for the City of Lethbridge.
However, there are other benefits
for Doug – and the would-beDougs – across the country who
get involved with the watershed
groups in their areas. For example,
Doug was a critical team member
in OWC’s recent partnership with
Phillips Brewing Company, which
resulted in an official OWC beer (The
Oldman Watershed Council Benefit
Brew Hazy Kolsch-Style Ale). He has
had opportunities to join the OWC
on tours of important areas in the
watershed, participate in riparian
restoration events and is always in the
know about innovative activities like
the OWC’s upcoming Agricultural
Literacy and Profiling the Watershed
Virtual Reality projects. These
projects, as well as other critical
short- and long-term education,
engagement, and restoration
initiatives directly improve riparian
health and riverine conditions in
the watershed.
Like a municipality, each
watershed is a unique area with
equally unique challenges. Doug
cares. He has demonstrated how
being involved with the watershed
can yield a multitude of benefits for
municipal utilities, as well as all of the
customers they serve. He must be
doing something right – the quality
of the water provided by the Oldman
watershed helped Lethbridge win
the Western Canada Section
AWWA Best of the Best Taste Test
Competition in 2016.

Dramatic landscapes and open skies are a feature of the diverse watershed. Photo by Jon Martin/OWC.

Doug Kaupp (left) pictured with OWC Executive Director Shannon Frank (right) at the 2019 Oldman
Watershed Council Annual General Meeting. Photo by Jon Martin/OWC.
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NEWS FROM THE FIELD

CALGARY, AB
Water quality expert and environmental
advocate and WCW member, Steve
Hrudey, has been appointed to one of
Canada’s highest awards, the Order of
Canada. The Order of Canada seeks to
recognize citizens who have laboured to
make the country a better place in their
field of work.
Hrudey’s appointment came in
December 2019, in recognition of his
contributions to environmental issues
as they relate to air, food and land
contamination, as well as hazardous
waste management. Hrudey’s key focus,
however, has been on water issues dating
back to the 1980s when he was first asked
to lead a panel to investigate and address
Edmonton’s drinking water quality
problems. His passion for environmental
issues grew as his research expanded,
and so did his concern for how much
these issues impacted the quality of life
for many communities.
Hrudey’s research has been
instrumental in identifying how countries
can provide safe water sources to their
populations, and the quality failures that
have happened in the past, including
Canada’s own failures, such as the E. coli
outbreak in Walkerton, Ontario in the
early 2000s, which left seven dead and
thousands ill. The professor emeritus in

Steve and Elizabeth Hrudey.

the University of Alberta’s Department of
Laboratory Medicine & Pathology has also
published numerous papers related to water
in collaboration with his wife, Elizabeth, to
whom he attributes much of his success.

PORTAGE LA PRAIRIE, MB
We regret to record the passing of Mike
Yablonski at the age of 94, in Carberry,
MB. Mike began his career in the 1940s as
a pipefitter at the Brandon WTP. In 1957,
he moved to Portage la Prairie, where he
worked for the City until retiring in 1985 from
the position of Superintendent of
Water & Wastewater Treatment.

Mike was an active member of WCW,
having joined in the 1950s, and MWWA,
since the mid-1970s. He saw many
changes in technology over the years,
including the use of ozone at the new
PLP WTP in 1978. Although he suffered
a stroke in later years, his mind remained
sharp, according to WCW Past-President
Jack Cronk, one of many younger water
professionals mentored by Mike over
the decades.
Mike was predeceased by his wife Lil
and son Michael, and is survived by his
son, Alvin, and daughter, Linda, to whom
we extend condolences.
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AWWOA DASHBOARD
AWWOA is dedicated to providing the essentials in education, networking, promotion and ongoing support that
operators need to proudly supply Alberta communities with safe drinking water and a protected environment.

Back in September, the AWWOA staff and I
had the opportunity to participate in Western
Canada Water’s Annual Conference & Exhibition
in Edmonton. I was happy to see all of the
hard work by the conference committee put
into action and it was my pleasure to serve as
Bert J. Miller,
Communications Chair. Office staff, Kirstin and
WCW Rep.
Jenna, also volunteered at the registration desk
while Dan, our Executive Director, interacted with delegates at
the AWWOA booth. Delegates enjoyed a variety of technical
sessions and also participated in tours. It was a great event all
around. I am now happy to share upcoming events and training
opportunities on behalf of the Association.

Save
the Date

45th Annual
Operators Seminar
Date: March 9-13
Location: Banff Park Lodge
Now that we are in 2020, it’s time
to recognize a big accomplishment
for the Association. This year marks
45 years of the Annual Operators
Seminar, Alberta’s premium event for water and wastewater
operators and we look forward to celebrating. The Seminar
committee has developed a new contest for delegates to
submit industry-themed photos to win prizes.

3rd Annual Golf Tournament
Date: May 25 | Location: Connaught Golf Club, Medicine Hat, AB
Stay tuned to www.awwoa.ca for more details. Registration will be open in March.

3rd Annual Water Week Conference
Date: November 18-20 | Location: DoubleTree by Hilton Hotel, Edmonton, AB
Stay tuned to www.awwoa.ca for more details. Registration will be open in the
summer.

Training

Your Wastewater Lagoon:
The Ins and Outs of Design and Operation – 1.2 CEUs
Date: May 23, 24 | Location: Edmonton, AB

Flowmeter Fundamentals – 0.6 CEUs
Date: March 25 | Location: Calgary, AB
For a full list
of training
opportunities,
visit the AWWOA
website: https://
awwoa.ca/training/

Climate Change Adaptation Options
for Water & Wastewater Systems in the Prairies – 1.2 CEUs
Date: March 26, 27 | Location: Edmonton, AB
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MWWA REPORT

New year of new,
exciting initiatives
Bill Brenner Chair, MWWA

H

ow time flies, the new year
has come and gone and
we are already moving into
February. This winter has
been a rollercoaster of temperature
swings here in Manitoba, with weather
going from polar vortexes to abovezero temperatures almost on a weekly
basis. Hopefully everyone has had an
opportunity to enjoy the winter and had a
fantastic holiday season.
We are less than a month away from
the MWWA Conference. The committee
has been working hard to get everything ready and has planned a fantastic
conference once again. The conference
program is ready and we have a full
line-up of presenters with something

for everyone. Attendees can also look
forward to some great entertainment and
activities during the conference. I look
forward to seeing you all there.
The trade show is a sell out with all
90 booths booked. Our thanks to all the
exhibitors and the sponsors for all that
they provide for the conference. We
would not be able to hold such a fantastic
event if it was not for their involvement.
This year will also see us delve into
the digital world. For the first time ever,
we will be using a website and an app to
help you keep up to date on everything
going on at the conference. Head over
to the MWWA website to download the
app, or feel free to download a pdf of the
program as well.

The second digital innovation at the
conference this year will be our first
computerized exam session on Sunday,
February 23. The Association recently
purchased 20 laptops for the express
purpose of helping to facilitate computerbased exams throughout the province. Stay
tuned for more info on this initiative.
Once again, our Education Committee
has been hard at work planning a spring
training week. We will be announcing the
dates for that event shortly. We also hope
to hold a computer-based exam session in
conjunction with the event for the first time
as well.
More information will be coming out
soon. Watch your email, or keep checking
with us on the website.

The Right Team for Your Project
Our diverse group of professionals share an enthusiasm for community infrastructure. From planning through to
design and construction management, we create nimble teams to tackle the unique requirements of every project.
This integrated service offering gives you the experts you need, when you need them.
EDMONTON | CALGARY | CANMORE | LETHBRIDGE | GRANDE PRAIRIE | LANGLEY | BURNABY | SQUAMISH
WEST KOOTENAY | EAST KOOTENAY | VANCOUVER ISLAND | KAMLOOPS | SASKATOON
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AWWA REPORT

Working for our membership’s
best interests
Joe Zimmer, WCS AWWA Chair

I

hope you all had a great holiday season
and are off to a great start for 2020!
Since the last update, a lot of
time has been spent preparing
and conducting the Western Canada
Section of AWWA for our strategic
planning session.
This session took place February 13-14
in Canmore. The two-day, facilitated
workshop brought together the Board
and Committee Chairs. This group of
diverse people from across all of Western
Canada offered insight on what was
important to them, the members in their
geographical areas, and members in the
field of practice.
The membership survey results were
compiled and an integral part of the
planning session. There was a very
clear indication that the membership is
wanting to see an investment in training
opportunities and educational programs.
The board and committees will work hard

to ensure that your membership dollars
are going to the areas most important
to you.
I would like to introduce Nicola
Lewin and Roxanne Richards as the new
volunteer co-chairs of the Membership
Engagement and Development
Committee. These two energetic
individuals will do great in their new
role and I know the board and other
committee members look forward
to working with them on our various
initiatives. If you are interested in
volunteering, please go to wcsawwa.net.
Keep in mind that the Annual
Western Canada Water Conference will
be in Regina September 22 -25, 2020.
Western Canada Section will once again
be holding the Best of the West Water
Taste Test. So, get your plants running
in tip-top shape this fall for your chance
to win and take your water to ACE 2020
in Orlando.

Also, the annual Poster Contest will
be held at the WCW Conference. So,
start thinking of your topics and be
ready to submit.
Have a great spring everyone.
SAVE THE DATE – CROSS
CONNECTION CONTROL
CONFERENCE
May 26-27 | Kananaskis Lodge, AB
The WCS AWWA Cross Connection
Control Committee is hosting its
first Annual CCC Conference at the
Kananaskis Lodge May 27 2020. There
will be a Meet & Greet Golf Tournament
and BBQ at the Kananaskis Golf Course
May 26.
If your municipality is looking for
more information on establishing or
improving your Backflow Prevention
Program, mark the date in your calendar.
Visit wcsawwa.net for more
information.
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CWWA REPORT

Last year’s happenings
and a look at this year’s
Vicki Campbell, Western Canada Water Director for CWWA, January 2020

I

t’s hard to believe that 2020 is here!
This is an exciting new year and we
have lots to look forward to. But
first, I’d like to share with you what
happened at the National Water and
Wastewater Association Conference held
in Banff Alberta in November 2019.
The Banff Springs Hotel venue is
a location that is hard to beat. The
conference facilities were exceptional
and the views and hospitality were
spectacular. We had just over 400
attendees, with a small marketplace
featuring 30 exhibitors. The City of
Calgary and EPCOR were major sponsors
of the event. Our opening keynote was
Grant Ainsley, who provided a fascinating
talk on “How to Tell our Story”, which
was a really insightful look at media
relations and how to leverage the media
and social platforms to communicate
with the public. Our closing keynote

was Bob Sanford, who talked about the
implications of climate change on our
water resources.
The conference featured up to five
parallel sessions ranging from academic
papers to utility management issues and
everything in between. There were many
networking opportunities, but nobody will
forget the giant bonfires, country music
and cowboy hats from the conference
fun night. As you set your budgets for
2020, plan to be in Niagara Falls, Ontario
for this year’s conference, to be held on
November 8-11, 2020. It’s the place to be if
you are a Utility Leader!
In June, we have the Window on
Ottawa, which is a key event for
CWWA. It’s like no other event you
have attended. It is a full day of
discussions with representatives from the
Federal Government on policy, funding
programs, regulations and their impacts

to our utilities. We are changing things up
a bit this year and are teaming up with the
Canadian Water Summit. The two events
will be back to back from June 10-12,
2020 to provide three full days of water
industry dialogue like no other.
I look forward to another year
of involvement with CWWA and
reporting to you on our activities.
However, if you want any information
between these updates contact me
(vcampbell@epcor.com), or check out the
website. By the way, our website has had
a facelift! It was a primary goal for 2019
to update the site to serve our members
better. We will continue to populate the
website with new information on our
activities, and we will include position
papers and other information such as Q&A
documents to help you communicate
some of our most critical issues effectively.
Have a look at cwwa.ca!

I look forward to another year of involvement
with CWWA and reporting to you on our activities.

2
CELEBRATING 25 YEARS

For Municipal and Industrial Applications

WE MEASURE
TO HELP YOU
CONTROL BETTER
FOR CONTINUOUS
PLANT OPTIMIZATION

TECUMSETH believes it’s our ethos to help our customers optimize their processes.

www.tecumseth.com
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24/7 solids measurements
24/7 density measurements
We can save you 50% on your
Polymer annual costs
Install one TODAY on trial for 60 days to realize the results

kyle@tecumseth.com | matthew@tecumseth.com
416.697.0466

647.333.2452

NTWWA REPORT

Looking forward to a bigger,
better 2020 conference
Greg Hamman, NTWWA Director

G

reetings from the great white north! Now that the
dust has settled on 2019, we are happy to report
on another successful conference, tradeshow, and
operators’ workshop. Delegates from NWT and
Nunavut, as well as some brave souls from southern Canada,
all descended on Iqaluit on November 28, to participate in the
conference and tradeshow Water, Waste and Everything in
Between. Alternating years between Yellowknife and Iqaluit, the
NTWWA strives to connect operators and industry professionals
alike for five days of technical presentations, industry showcases,
and a two-day-long operators’ workshop. 2019 did not
disappoint, as 83 delegates attended the 2019 conference in
the capital of Nunavut, where they were treated to two days
of technical presentations, followed by a two-day operators’
workshop. This year’s workshop was hosted by Sanitherm and
allowed northern operators to gain continuing education units to
expand their training beyond their local water treatment plants.
Some highlights from the event included a tour of Canada’s
northernmost beer brewery and another hard-fought Great
Northern Drinking Water Challenge. After sampling for turbidity
and colour, aesthetic testing based on taste and odour from our
panel of experienced judges, the Hamlet of Pangrtung, Nunavut
came out on top and took home the trophy for 2019. Operator
Daniel Mike accepted the award on behalf of the Hamlet Water
Treatment Plant.
Now that the book has closed on 2019, the NTWWA
board and members are looking forward to making
the 2020 conference and tradeshow even bigger and
better. The conference will take place in Yellowknife from
November 30 to December 4, 2020, and will look to build on our

Hamlet WTP operator, Daniel Mike, accepts the award for the 2019
Great Northern Drinking Water contest.

2019 event’s record showing. Keep your eyes peeled for a
call for presenters, and an opportunity to learn about water
and wastewater projects in some of Canada’s most
extreme environments.

serving Western Canada since 1994
FEATURED PRODUCTS

Tel: (403) 251-2438

ch2o@capitalh2o.com

Our full line of quality suppliers:
Slide gates and sluice gates
SS, aluminum, and composite
Custom fabrications
HIgh efficiency and linearity
WWTP aeration control valves

Forcemain odour control system
Lift station odour / FOG control
Eco-friendly and chemical free
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Supplying North America with
Manitoba made water treatment
solutions for 61 years.

Our solutions:
• Liquid aluminum sulphate
• Dry aluminum sulphate
• Sulphuric acid
• Aqua ammonia
• Polyaluminum chloride

Helping you manage:
• Coagulation
• Phosphate removal
• pH control
• Trihalomethane reduction
• Environmental compliance

(204) 222-3276 border@borderchemical.com

Brett Knievel, CET
Business Development Manager
www.clowcanada.com
1-800-561-9931

Insituform Technologies Limited
Unit 4, 8009 - 57th Street SE
Calgary, AB T2C 5K7
403.235.4769 / Office
403.589.2469 / Cell
844.589.2469 / Toll Free
888.733.0398 / Fax

bknievel@aegion.com | aegion.com

Dedicated to excellence
in water resources and
municipal engineering.

All inquiries send to:
NatProWebInquiries@dxpe.com
• www.natpro.com
• www.dxpe.com

kgsgroup.com

DXP-Natpro Distributor for:
• Trillium Flow Technologies
FLOWAY® | WEMCO®

Water and Wastewater
Vortex, Screw Centrifugal, Chopper

Our concern for the environment

Alarms

is more than just talk
This publication is printed on Forest
Stewardship Council® (FSC®) certified
paper with vegetable oil-based inks.
Please do your part for the environment
by reusing and recycling.
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Digital RF probe
High or low alarms
Self diagnostics
Wireless and direct wired

Gauges
Liquid Level Control
www.aquaticsentry.com

Digital RF precalibrated sensor
Continuous level display
High and low alarms
Four programmable relays
Digital and analog output

LAST DROP

ANSWERS
e
ThCROSSWORD

Bricks made from human waste
could be the future of the construction industry
Jacinta Bowler (From ScienceAlert.com) Submitted by JoLee Gillies, Town of Devon

O

nce sewage is drained of water, treated, and
dried – what the heck do you do with it? Some
of it ends up as fertiliser, but a massive 30% of
our poop leftovers is sent to the landfill to rot, or
just sits in storage. What a waste, especially when, according
to researchers from Australia’s RMIT University, using these
biosolids in bricks could be a surprisingly effective way of
repurposing all that former sludge. Making biosolids into
bricks “is a practical and sustainable proposal for recycling
all the leftover biosolids worldwide,” the team writes in their
new paper.
“Utilization of only 15% of biosolids in brick production would
reduce the carbon footprint of brick manufacturing whilst
satisfying all the environmental and engineering requirements
for bricks.”
Ordinarily, bricks are made by using a mix of clay or concrete
materials. According to the researchers, the 1.5 trillion bricks
produced globally requires some 3.13 billion cubic metres of
clay soil. That is the equivalent of 1,000 soccer fields, dug to an

insane depth of 440 metres (1,440 ft) – deeper than the height
of the Empire State Building. So, they got their hands dirty, and
measured how much biosolids could be used in a brick without it
losing its structural integrity, or falling apart.
All in all, the poop mixture performed admirably. When using
between 10 to 25% biosolids, the bricks passed strength tests,
and the heavy metals inside the biosolids remained preserved
inside the bricks.
They also found that biosolid bricks are more porous than
standard bricks, meaning they are better insulators, letting less
heat escape.

Clean water,
local resources.
Water—we use it for so many of life’s
essentials, so it’s up to us to keep it
clean. AECOM is working to protect
the public’s health, build systems
to serve growing communities and
provide the foundation for economic
development and prosperity.

www.aecom.ca
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AECOM

53

204-477-5381

www.aecom.ca

Andrews.engineer

39

613- 244-2000

www.andrews.engineer

Aquatic Sentry Controls, Inc.

52

780-628-5400

www.aquaticsentry.com

Assiniboine Injections Ltd.

39

204-248-2559

www.lagooncleaning.com

Associated Engineering Group Ltd.

IFC

604-293-1411

www.ae.ca

ATAP

16

306-244-8828

www.atap.ca

AWI (Anthratech Western Ltd.)

7

403-255-7377

www.awifilter.com

BCL Engineering Ltd.

46

306-477-2822

www.bcl-eng.ca

OBC

800-504-8008

www.bmpinc.com

Border Chemical Company Limited

BMP, Inc.

52

204-222-3276

border@borderchemical.com

BowRio Water Technologies Inc.

30

604-592-2464

www.bowriowater.ca

Capital H2O Systems, Inc.

51

403-251-2438

www.capitalh2o.com

Catterall and Wright Consulting Engineers

45

306-343-7280

www.cwce.ca

CIMA+

6

306-653-2462

www.cima.ca

CLOW Canada

52

800-561-9931

www.clowcanada.com

416-291-3435

www.densona.com

Denso North America, Inc.

43

DXP-NATPRO

52

EJ

39

800-626-4653

www.ejco.com

Fabco Plastics Western Ltd.

25

800-661-7926

www.fabcoplastics.com

Fluence

14

800-879-3677

www.fluencecorp.com

Franklin Miller

30

800-932-0599

www.franklinmiller.com

Harmsco Filtration Products

24

800-327-3248

www.harmsco.com
www.hoskin.ca

www.natpro.com

Hoskin Scientific Ltd.

18

800-663-3023

Insituform Technologies, Inc.

52

403-235-4769

www.insituform.com

Integrated Water Systems, Inc.

52

306-550-2414

www.integratedwatersystems.ca

Interprovincial Corrosion Control Company Ltd.

17

905-634-7751

www.rustrol.com

ISL Engineering and Land Services Ltd.

48

www.islengineering.com

Ketek Group, Inc.

9

855-447-5050

www.ketek.ca

KGS Group

52

306-757-9681

www.kgsgroup.com

Markland Specialty Engineering Ltd.

38

855-873-7791

www.sludgecontrols.com

Mequipco Ltd.

IBC

800-663-9035

www.mequipco.com

Mountainview Systems

42

877-244-5434

www.mvs.ca

MPE Engineering Ltd.

19

866-329-3442

www.mpe.ca

NETZSCH Canada, Inc.

23

705-797-8426

www.pumps.netzsch.com

Nexom

20

888-426-8180

www.nexom.com

N.S. Pawliuk & Son Contracting Ltd.

4

877-479-4073

www.nspawliuk.com

Ramtech Environmental Products

33

403-221-8585

www.ramtech.ca

Red River Community College

10

204-632-3017

www.rrc.ca

RELINER/Duran, Inc.

14

800-508-6001

www.reliner.com

Ron's Plumbing & Heating (1980) Ltd.

24

306-236-5625

Saskatchewan Research Council

15

306-933-5400

www.src.sk.ca

Stantec Consulting

39

780-917-7000

www.stantec.com

Tecumseth Group, Inc.

50

416-571-4892

www.tecumseth.com

Tri-State Seminar LLC

26

WD Industrial Group

13

204-896-1333

www.groupwd.com

WSP

3

905-882-4211

www.wsp.com
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www.tristateseminar.com

The Quality
Stormwater
Management
System.
With BMP’s advanced products—like the
SNOUT®, Bio-Skirt ® and our Turbo Plate®,
reducing pollutants in stormwater runoff
has never been easier. Turbo Plates +
SNOUT show over 75% TSS reductions
in 3rd party testing*.
More than 250 SNOUTs installed in
BC and Alberta

SNOUT
*Alden Labs, Holden, MA, Feb. 2020, 50-1000
micron PSD at 226.5 gpm.

Made in North America with over 80,000 installations since 1999
For more information on how our system can solve your stormwater
quality issues, contact us at (800) 504-8008 or visit us at bmpinc.com

