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KINGLAND

e

9 Aspen Drive, Hay River NT, XOE OR6
Providing Trucked Municipal Services Solutions

We specialize in Municipal Water, Sewage, Garbage and Fuel Delivery Vehicles
Built in the north for the harshest conditions

For Information on Our Products Contact Us

KINGLAND MANUFACTURING
Toll Free: 1-800-719-3888
Phone: 867-874-2373
Fax: 867-874-4819
email: kingman@kinglandford.com
Or visit our website at www.king-manufacturing.com



SHOWN ACTUAL SIZE

—tHE BIGGESTMOLDED™™

C907 PRESSURE FITTING IN THE
WORLD CAN’T FIT ON THIS PAGE.

Introducing 10" & 12" molded C907 pressure fitting
- available only from IPEX.

As one of the first to pioneer PVC pipe and fittings in North America our commitment to innovation has led IPEX to
introduce many industry firsts — including the largest sizes of PVC pressure pipe and fittings available anywhere
in the world. Today, we are proud to offer the industry’s first 10" and 12" C907 molded pressure fittings.

BLUE BRUTE
To learn more, call us or visit www.ipexinc.com FI"INGS

Products manufactured by IPEX Inc. Toll Free: 1-866-473-9462
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precast Iinc.
If it can be made, it can be made to last

www.westconprecast.com

Proudly family owned and operated, Westcon is
Alberta’s premier manufacturer and distributor of
quality precast concrete products.

e Waste Water Management

e Road Barriers

e Erosion Control, MSE Walls

e Custom Architectural Precast

e Electrical Vaults & Light Poles

e And so much more, check our website.

At Westcon our standards are high, from research and
development, to engineering, manufacturing,

delivery, installation and customer service.

Westcon is committed to providing the very best for you,
our customer.

St. Albert Calgary
19 Riel Drive, St. Albert. Alberta T8N 322 4412 - 54th Ave S.W. Calgary, Alberta T2C 2B9

Specify Tradition

phone. 780.459.6695 phone. 403.279.2534 artisan, also artisan:
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Editor’s Notes
KEN JOHNSON

This ninth installment of the NTWWA Jour-
nal offers some broad perspectives on the
past, present and future of drinking water
in the north. I am particularly pleased to in-
clude an historical perspective on northern
water and sanitation from Don Stanley, that
he presented in 1958 (the year | was born).
| stumbled upon this article in the bound
proceedings of the National Northern De-
velopment Conference. It is interesting to
note that as much as things have changed
in the north over the past 55 years, the fun-
damental challenges still remain the same

— for example, planners and engineers still
don't get along (LOL).

The technology being applied to
water treatment is continuing increase
throughout the communities of the north,
and with this increase in technology, it is
good to see that the operators are in-
creasing their voice through the Jjour-
nal and the NTWWA conference. Many
thanks to Alan Harris for his article on
Fort Laird, and Jean Soucy for his article
on Fort Smith; Jean’s article is particularly
interesting because it provides an update

to a Journal article he wrote in 2005.

My soapbox for this edition of the
Journal is an article on the Ecojustice re-
port card for the north; a presentation |
made at the 2012 Yellowknife conference
articulated the general flaws in this re-
port, which “struck a chord” with several
communities attending the conference. |
have added to this presentation, and an
article | wrote for the Western Canada
Water magazine, with information on the
consequences this broad brush report had
on the City of Iqaluit, and the GNWT. é

www.universalfiltergroup.com

Building Quality Filtration Equipment for Municipal
Projects in Western Canada & Alaska since 1997

Skid-Mounted Filter System/ PLC Control

info@universalfiltergroup.com

Exclusive Distributer for Global Enfiltec and West Coast Filters

Epoxy Lined Filters, Unalakleet, AK

Universal Filter Group Inc.
#15, 4131 - ‘Mostar ‘Rd, ?\fanamio, BC Canada \/9’f 6A6

Design — Build - Commissioning of Municipal
and industrial Water Filtration Equipment

Toll Free in North America: 1.800.375.7744

VPMF Micro-Filtration Unit
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The Environmental and
Efficient Choice

Save time and money with our specialized services
for continuous water flow.

Serving municipalities, developers, engineers and contractors in Western Canada
and beyond, our team can connect or divert your water flow. We offer HOT TAPS,
LINE STOPS AND VALVE INSERTIONS.

Your benefits:
® Reduced costs — no shutdown required — no water loss
* No chlorination or water quality issues

7506 Mount Lawn Road

s N.S. PAWLIUK

For more information call

Toll Eree 1.877-479-4073 AND SON CONTRACTING LTD.
www.nspawliuk.com




Water and Waste North of 60 lqaluit
FIRST ANNOUNCEMENT L

Annual Conference, Trade Show and Workshop -
Igaluit, Nunavut — November 22 to 26 2013 AboA°

Northern Territories
% Water & Waste Association

The 2013 conference will be held at the Cadet Hall in Iqaluit, Nunavut. It
will take place Friday, November 22nd (Meet & Greet) to November 24th
(Conference on Saturday the 23rd and Sunday the 24th). The conference will
feature at least 20 technical presentations.

The two-day Operators Workshop will take place on Monday, November 25th
and Tuesday, November 26th, also at the Cadet Hall.

We are also planning for the 2013 Great Northern
Drinking Water Challenge.

The conference will feature exhibits with many
companies, products and services, as well as product
representatives who know what works in the north.

Water Treatment Plan Operators can earn Continuing
Education Credits for attending the conference and the
operator's workshop.

Registration forms are now available,
so visit www.ntwwa.com or
call Pearl Benyk at 867 873 4325.

%égﬂe lo see yout ire //W/

-
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When your food waste)
PREFERRED isn’t for for a dog..:

Recycling Equipment Inc.

GaiaRecycle systems employ the patented technology developed by Gaia Corporation
and its nearly 20 years of research and operational experience, to process mixed food
scraps and other organic waste into a sterilized, easy-to-handle compostable

output material* for various applications. These systems have been in full
production and deployed in a wide array of commercial and industrial

applications in over eight countries. Food Service Providers
Campus cafeterias, hotels, theme
parks, stadiums, casinos

Food Retailers
Supermarkets, major food

wholesale stores

Food Manufacturers
Dairy Farms

Food Producers

PROPRIETARY BLOWER Agriculture farms, chicken
CHAMBER TECHNOLOGY ranches, animal farms

Livestock Processing Plants

\.

CONTACT US TODAY

PATRNTED “DOUBLE HELIX” R o Tyl ; Local
SHREDDER AND BLADE DESIGN :
905.309.0900

Toll Free
1.866.679.8783

Email
info@ preferredeginc.com

UP TO 90% VOLUME & WEIGHT REDUCTION;
COMPLETES CYCLE TYPICALLY IN 8-11 HOURS;
GENERATES STERILIZED, EASY-TO-HANDLE,
DEHYDRATED OUTPUT MATERIAL*
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YELLOWKNIFE
NORTHWEST TERRITORIES

MAJOR WATER TREATMENT
IMPROVEMENTS FOR
YELLOWKNIFE, NW'T

The City of Yellowknife is nearing the an-
ticipated commencement of construction
of a new, potable Water Treatment Plant
(WTP), a process that started over ten
years ago in 2002. Originally the city drew
its water from Yellowknife Bay. At that time
there were concerns with arsenic in the
water column due to the ore processing
techniques at both Giant and Con mines,
and concerns with the discharge of sewage
from Niven Lake into Back Bay. To address
these concerns, the City, in conjunction
with the federal government, constructed
the current Yellowknife River water intake
and pumphouse, and underwater pipeline

in 1969. Since this time, the city has drawn
raw water from the Yellowknife River and
provides simple chlorination as the only
form of treatment on the source.

The City has had growing concerns
over seasonal turbidity spiking in the river
and is therefore in the process of consid-
ering the alternatives available to them
either for enhanced treatment of the river
source, or switching back to the bay source,
or both. The main water quality concerns
posed by either source are predominantly
due to the aesthetics of increased turbid-
ity during spring runoff (See Figure 1), and
the interference this imposes upon the

achievement of effective disinfection. A
lesser concern at this time, although one
which the city considers a potential risk, is
the level of arsenic in the lake source water.
Since the 1960s, the Con mine switched to
an Autoclave gold extraction process and
recently shut down entirely, and the Giant
mine shut down eliminating the original
sources of arsenic contamination. Present-
ly, raw water arsenic levels are well below
present and anticipated future regulatory
targets, and given maintenance of the sta-
tus quo are not expected to increase.

The City retained AECOM in 2002 to
conduct an analysis of raw water quality
and proceed with a pilot treatment plant
process to determine which technology
would best meet the needs of the city. Two
main candidate process trains were consid-
ered viable:

» “Conventional” treatment, based upon
granular media filtration. For a source
of low turbidity year round (even during
spiking events, raw water turbidity rarely
exceeds 10 NTU), it was considered that
so-called direct filtration was a suitable
treatment alternative, i.e. coagulation-
flocculation-granular media filtration,

with no clarification pre-treatment.

FIGURE 1. Sediment in the flow of the Yel-
lowknife River periodically occurs and the new
water treatment plant has the capability of
removing it.
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By Chris Greencorn,
Director of Public Works and Engineering, City of Yellowknife

» Membrane filtration — use of low pressure
micro- or ultra-filtration membranes for
filtration of the water. Such membranes,
composed of engineered polymeric fi-
bres with tightly defined pore sizes, act as
a physical barrier to the passage of par-
ticulate matter and pathogens, and can
achieve a high degree of treatment in a sin-
gle stage, often without any pre-treatment
(under good raw water quality conditions).

A preliminary design report was com-
pleted to evaluate feasible options for wa-
ter supply, including water treatment pro-
cesses and raw water source, to provide

a basis for future design. Using the popu-

lation growth trend and historical water

consumption of the city, it has been de-

termined that the new WTP will require a

capacity of 20 ML/d to meet the projected

maximum daily demand for the next 20

years (to 2029). This capacity was made on

the basis of using the existing service water
reservoirs to address the predicted peak
hourly flows of 30 ML/d. Recommended
water quality objectives for the city’s new

WTP were created based on present Guide-

lines for Canadian Drinking Water Quality

(GCDWQ), that were accepted as legislation

by the Government of the Northwest Ter-

ritories in 2009, as well as several drinking

water regulations promulgated by the U.S.

Environmental Protection Agency (USEPA).

The report concluded, based upon
the future population growth, tightening
of water supply regulations and the overall
operational and economic benefit of each

option, that the application of a membrane

all these decisions in place, the detailed de-
sign commenced along with the membrane
plant manufacturer selection process.

The decision was made to select and
pre-approve a membrane plant manufac-

turer prior to the completion of the final

WE COVER ALL INDUSTRIES
e Potable water
e Waste water
e Solid waste
e Construction
¢ |ndustrial
¢ Mining
e and More..

YELLOWKNIFE
NORTHUWEST TERRITORIES

design and tendering of the project. The
City issued a request for proposals for
the membrane selection in 2012, and PALL
Canada was chosen as the successful can-
didate. Through a novation agreement,

the successful general contractor for the

SPILL CONTAINMENT & RECLAMATION:
water/\\aze

{[%
hl
it

EQUIPMENT SALES e SERVICE ¢ RENTALS e INDUSTRIAL SUPPLY
/’)/mn." lll'{/(‘l‘.i u‘."/umu'./

filtration system is the best ﬁjc with regards : ONr= = ~AANFE
to water treatment for the City of Yellow- n Yo I /AT A o |\ 7 /=
fax: 867.873.4871

103 Kam Lake Road

www.ronsauto.ca | info@ronsauto.ca

| — |
knife. With the application of Yellowknife
Bay as the raw water source, the option to
provide arsenic treatment is advisable and

must be included in the subsequent design EQUIPMENT RENTALS & INDUSTRIAL SUPPLY

steps. However, after public consultation,
the decision was made to retain the Yellow-

SERVING EVERY COMMUNITY IN THE NWT & NUNAVUT FOR OVER 40 YEARS

knife River as the city’s water source. With
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YELLOWKNIFE
NORTHWEST TERRITORIES

FIGURE 2. The site of the new water
treatment plant is along the shore of
Yellowknife Bay between an existing
pumphouse (on the left) and an existing
reservoir (on the right).

project will have shop drawings and de-
tails already complete for the membrane
plant, they will simply need to notify PALL
when to start production of the membrane
plant. This also allowed a custom design of
the water treatment plant build around the
details of the PALL treatment system. It is
anticipated that this process will greatly re-
duce construction change orders due to an
unknown element such as the membrane
treatment process.

The detailed design process was
completed in May 2013, with the new wa-

chemical manufacturers.

+] 855 888 8648
www.univar.com

One network.
A world of solutions.™

ter treatment being located adjacent to
the existing water reservoirs at the Pump-
house #1 site along Great Slake Lake. Parts
of Pumphouse #1 and the reservoir will be
incorporated into the new plant.

The construction tenders closed on
July 10, 2013, and three tenders were re-
ceived on the project, with the lowest ten-
der from Ontario-based NAC Contractors
Ltd. for a total amount of $30,280,950. Two
Northern companies bid for the contract,
including Det'on Cho Nahanni Construc-
tion Ltd. and Clarke Builders, which put in

Exceptional product access to the world’s leading

Unparalleled scale and connectivity across geographies.

bids of $30,978,876 and $31,153,755 respec-
tively. The City of Yellowknife has officially
awarded the contract to NAC contractors,
and the project is scheduled to be com-
pleted in 20715.

It will be the first, large scale, water
treatment plant in the Northwest Territo-
ries, equipped with a training room where
the City of Yellowknife hopes to be a com-
munity partner in training new treatment
plant operators from communities across

the north. é

Powerful perspective and market insight from our strong network of sourcing professionals.

U UNIVAR'

WATER TREATMENT

12 The Journal of the Northern Territories Water & Waste Association 2013



YSI’'s Professional Plus Series

YSI Prol?«lgs\- the’new genexation in field and lab water quality instruments

—H03 KrI,N,
Accommodates any combination of Pro | £
Series probe, cable, and accessory |* S

=
DO, pH, Conductivity, ORP, Ammonium, -
Nitrate, Chloride, Salinity, Total =======E

Dissolved Solids, Barometric Pressure :::: :::_
EEEI iNEN

® “Quatro” 4-port cable available in
1,4, 10, 20 and 30 meter cable lengths

Single-event or interval logging capability:
5,000 data-set memory with GLP event logging

bber, over-molded IP-67 water proof case

ar instrument warranty; 2-year cable warranty

for more information: www.myhoskin.com/ysi-proplus.pdf

_tHoskin Scientific Ltd. www.hoskin.ca

SonTek-IQ Series Pipe

ACCURATE FLOW IN TOTALLY OR PARTIALLY FULL PIPES

o Works in either partially full, completely full, or pressurized pipes

® Multiple profiling beams offer superior cross section coverage

®  Multi-beam SmartPulseHD™ for high-resolution,
high-accuracy data

e lLarge dynamic range, working in pipes from 0.5 m up to 5.0 m
e All-in-one packaging; just need to supply power

® Modbus, SDI-12, RS232, and Analog output

HOSKIN
for more information: www.myhoskin.com/sontek Son ek 'I* =
_ ‘ [N E
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ARVIAT
NUNAVUT

EMERGENCY WATER SUPPLY
SYSTEM FOR ARVIAT, NUNAVUT

Introduction

Arviat (population 2,318) is located on the western shore of
Hudson Bay in the Kivallig Region of Nunavut. Arviat is the south-
ernmost community on the Nunavut mainland and is close to the
geographical centre of Canada.

Wolf Creek is the seasonal community drinking water sup-
ply for Arviat, and raw water is pumped from the creek into two
clay-lined open reservoirs, which provide over winter storage.
In the winter of 2010, a leak in the larger of the two reservoirs
was detected; however, the cause of the leakage could not be
determined because of the ice cover on the reservoir and, there-
fore, water continued to leak from the reservoir. Given the rate
at which water was leaking, and the anticipated water use, it was
estimated that there was only sufficient water to last until the
middle of May 2011. This would be too early in the season to refill
the reservoirs; therefore, an alternate drinking water source was

required for the community.

Initially the use of three nearby fresh water sources was
evaluated; however, none of these offered a reliable solution. A
fourth option was ultimately chosen, which was to use reverse
osmosis (RO) to treat sea water from the Hudson’s Bay. The deci-
sion to implement a RO system was made in March 2011, which
allowed only two months for the system to be designed, procured
and constructed before the reservoirs were forecast to be empty.
Typically a system of this complexity would take over a year to
design, procure and construct.

Design and Procurement of RO System

The design criteria for the treatment system included an op-
erating capacity of 5 L/s, which provided enough water for the
hamlet with a 14-hour daily operation of the system. Raw water
would be continuously pumped from the Hudson’s Bay and recir-
culated back to provide freeze protection for the supply line. Raw
water was to be filtered prior to the RO system to prevent any
particles from damaging the RO membranes, and filtered water

WE DO IT ALL

CORROSION PROTECTION & SEALING SYSTEMS YOU CAN DEPEND ON

Extend Structure Life,
Reduce Maintenance & Repair Costs

e for industrial steelwork, pipework & road surfaces
* above & below ground pipe, valves, fittings & steel
e offshore marine piling protection

* road, bridge, airport & asphalt applications

A member of Winn & Coales International.

= I_--q,_\_ f

Il

www.densona.com

Toronto * Edmonton

Denso North America Inc.

90 Ironside Cres., Unit 12, Toronto, ON M1X 1M3
Tel: 416.291.3435 Fax: 416.291.0898

14 The Journal of the Northern Territories Water & Waste Association 2013



By Nisa Jayathilake,
Stantec Consulting Ltd., Edmonton

ARVIAT
NUNAVUT

was to be stored in a tank upstream of the RO system to ensure
consistent flow. Sodium carbonate was to be added for pH adjust-
ment post-RO and to help stabilize the alkalinity of the water, and
secondary disinfection was to be achieved through the addition
of calcium hypochlorite. Treated water was to be stored in tanks
to provide contact time for disinfection and to allow lag time be-
tween delivery truck arrivals. RO reject was to be discharged back
into the Hudson’s Bay to allow for dilution in the bay. The RO
system would be modularized so that it could be could be used
in the future for other emergency water supply applications in
Nunavut.

In discussions with potential suppliers, it was determined
that the timeline to design, manufacture and ship a RO unit would
take up to 16 weeks, well beyond the time available to the com-
munity with the existing water supply. Therefore, a search was
completed by contacting suppliers to source available RO units.
Two proposals for the supply of an RO system were received and
evaluated. It appeared that both proposals were for the same RO
system located in storage in Reno, Nevada. Both suppliers pro-
posed to purchase the RO system from a third party and refurbish
the system if needed.

The available RO system consisted of two skid-mounted
trains of RO seawater membranes, and it also included a RO
feed pump, PLC control panels, a cartridge pre-filtration system,
treated flush system, instrumentation, anti-scalant system and a

clean in place system (See Figure 1). The production capacity of

DL

Suite 300, 6 Roslyn Road,
Winnipeg, Manitoba, Canada R3L 0G5
Toll Free:1.866.831.4744
Toll Free Fax: 1.866.711.5282
www.delcommunications.com

BEL Conmumicalions DJnc: and 2/@«;
ke’ eeq To Success.

We offer outstanding personal service
and quality in the areas of:
CREATIVE DESIGN | ADVERTISING SALES
TRADE PUBLICATIONS
QUALIFIED SALES & EDITORIAL TEAM

An Environment of Exceptional Selutions.

Sdantec hoi 0 long hissory of projects in the northam ton ko
and s looking lorward to building on #his fooadoiicn n the region

stamtec.com

FIGURE 1. Skid mounted reverse osmosis membrane for Arviat.

the available RO system was substantially higher than what was
specified (360 L/min versus 262 L/min); therefore, the associated
pumping system had to be redesigned to accommodate a higher
flow rate.

The supplier intended to first visually inspect the RO system
in Reno in order to identify possible equipment that may need to
be refurbished. This would allow time to procure parts while the

RO system was shipped from Reno to Canada. After testing, the

need for new membranes could be determined.

Foer move information conloct our Yellowdnile office of (887 $20.2216

L:’g Stantec
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ARVIAT
NUNAVUT

Knowing the expected flow rates and rejection rates, associ-
ated pumps and chemical feed systems were sized. The increased
effluent flow rate altered the required volume for the effluent
storage tanks, designed to provide 12 mg/L/min of contact time.
Coordination was crucial to the procurement of a temporary
structure to house the treatment system, and the building foot-
print remained in a state of continuing revision as more informa-
tion on the RO units and process tanks was received; a sprung
structure was finally sized and mobilized to Arviat (See Figure 2).

Environmental Considerations

The raw water intake line and screened intake structure were
designed to be the maximum practical size in order to decrease
the raw water intake velocity, which would reduce the hydrody-
namic effects of the intake. The screened intake was located at
an elevation high enough above the sea floor to prevent hydrody-
namic scouring of the marine sediments by supporting the pump-
ing system with a floating structure. A stainless steel screen was

The unit was prepared for
mobilization to another location
that would enable future
deployment as an emergency
water treatment system.

FIGURE 2. Sprung structure for sheltering RO system in Arviat.

used on the intake line to prevent entrainment of small-bodied
fish or other similar-sized marine biota.

The RO reject discharge of the system was designed to mini-
mize the negative impacts of introducing this waste stream into
the environment, and a multipart diffuser was used to minimize
localized discharge velocities. The diffuser helped to reduce the
hydrodynamic impact of the discharge, as well as help to disperse
the salt load in the Hudson'’s Bay. The salt concentration was not
considered to be a significant environmental issue as the percent
recovery of the RO system was only 45%; therefore, the salt con-
centration of the reject was about twice as high as the original
seawater.

Delivery and Commissioning

Transportation in and out of Arviat is limited to year-
round air transport and seasonal marine transport. With project
delivery timeline, a marine delivery of the system was not
possible; therefore an airlift would be required. All of the system
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FIGURE 3. Floating intake for RO system in Arviat.

components were reviewed to ensure conformity to the
size and weight limitation of airlift mobilization. A total
of seven charters, using a Hercules CI130 aircraft, were
required to deliver all the material required for the RO
system.

Due to reduced consumption rates by the residents
of Arviat and the early seasonal availability of Wolf Creek,
the RO system was not required within the original May
timeframe. The system was ultimately commissioned
onsite in August 2011. The floating raw water pump
operated well with changing tides and wave direction
(See Figure 3). After commissioning of the system, the unit
was prepared for mobilization to another location that

would enable future deployment as an emergency water

treatment system to other Nunavut communities. é
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NORTHERN WATER

A perspective for the north that should
be offered ... should be one of relative
improvement not absolute performance.

NORTHERN WATER -
TREATING IT WITH CONTEXT

In November, 2011 The City of Iqaluit issued
Public Service Announcement (PSA), which
quite simply said that the city’s water is
“completely safe to drink”. One would imag-
ine that this PSA was the result of some par-
ticular local public health issue, but this was
not the case. This issue was created by the
Vancouver-based environmental watchdog
group Ecojustice, which generated an over-
all grade for the water protection systems
in each province and territory. Nunavut’s
water protection systems were given a “D”
grade, which by association translated into
a “D” grade for Igaluit as well.

The PSA from the City also stated that
Iqaluit has a fully operational treatment
plant, and drinking water is tested for bacteria

and other contaminants on a daily basis. As
well, monthly samples are submitted to the
territorial public health agency for testing.

The end result for the City of Iqaluit
of this broad brush evaluation was that it
created a significant issue for residents of
Iqaluit and a necessary response by the City
of Igaluit.

The Northwest Territories fared some-
what better in the grading, as it was given a
“C” for its job at safeguarding residents’ drink-
ing water. The “C” grade for the NWT repre-
sents a drop since the last Ecojustice report
2006 — when the territory received a C+ —
and ranks the NWT 10th nationwide, ahead
of just Alberta, the Yukon and Nunavut. Ac-
cording to the Ecojustice report “Waterproof

AZCOM
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facilities and system
infrastructure across
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3", the Northwest Territories received a “C”
because, while it has begun to develop source
water protection plans and improve its water
treatment and testing standards, the territory
dropped a requirement that water be tested
at certified laboratories.

The GNWT's Department of Mu-
nicipal and Community Affairs stated that
the grade doesn’t reflect the reality in the
NWT. In particular, the grade does not re-
flect the tremendous effort over the past
half dozen years that the GNWT has put
into the roll out of water treatment systems
for each and every community in the NWT
(see article in NTWWA Journal 2010).

The national drinking water report
card is the third such report released by
Ecojustice. Previous reports were released
in 2006 and 2001. The Ecojustice report as-
signs grades based on a variety of criteria,
including water policies, programs, legisla-
tion, treatment and testing requirements,
source water protection, transparency and
accountability.

The report highlighted that Nunavut
has no source water protection in place and
its drinking water standards are among the
lowest in Canada, which are fair comments
in the context of the rest of Canada. Digging
deeper into the report provides a sense that
Ecojustice lacks an understanding of the
Canadian north and Nunavut itself. While
source water protection is an important
objective for water quality everywhere, it
may not have complete relevance to Nuna-
vut given the ongoing challenges with social
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By Ken Johnson,
Senior Planner and Engineer, Stantec Consulting Ltd., Edmonton

science issues at all levels of government.
Social science is a term used to describe all
the other “stuff” including administrative,
financial and human resources associated
with community infrastructure in the north,
outside the pure science and the applied
science (engineering). While source protec-
tion is not explicit in Nunavut legislation,
water supply is a notable part of the com-
munity planning documentation, and the
source of community water is usually delin-
eated in the community plan. In a practical
sense, the land use identification of a water
supply may be considered to be an equiva-
lent to source water protection.

The water regulations under the Nuna-
vut Health Act reflect a 20-year-old regula-
tory regime and do not reflect the current
Guidelines for Canadian Drinking Water

Quality (GCDWQ). In practical terms, it may
not be appropriate for Nunavut to aspire
to this benchmark at this particular time
given the relatively pristine water supplies
that are generally available to communities.
Southern Canada still fails to some degree
to acknowledge the challenges that geog-
raphy, climate and culture pose to Nunavut
and to a lesser degree to the Northwest Ter-
ritories and the Yukon. For example, water
is an abundant resource in Nunavut except
for the simple fact that it remains frozen for
over eight months of the year. Water supply
must contend with the fact that Nunavut
is essentially a desert when the amount of
precipitation is considered. Water storage
must contend with either heating/insulat-
ing the supply for temperatures of -40 C,
or making allowances for ice accumulations

NORTHERN WATER

of upward of two metres. Water delivery
must contend with the fact that trucks
are the primary means of delivering water
to households (with the exception of the
communities of Igaluit and Rankin Inlet).

A perspective for the north that
should be offered in the Waterproof docu-
ment should be one of relative improve-
ment, not absolute performance. A mere
25 years ago, minimum water use standards
of 90 litres per person per day had just be-
come a policy of the Government of the
Northwest Territories. This policy initiated
a concerted effort to provide consistent
and adequate potable water supplies for
each community, as well as indoor plumb-
ing to each household in the community.
Water in the far north should be treated
within the context of the far north. é
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FORT SMITH
NORTHWEST TERRITORIES

FORT SMITH, NW'T STRUGGLES AND
SUCCEEDS WITH WATER FILTRATION

In 1993, a new water treatment facility was constructed to supply
the Town of Fort Smith with many years of good potable water. This
treatment facility has continued to produce very good water qual-
ity in spite of some filtration challenges and a source water supply
that is anything but splendid (reference article “Treating High Raw
Water Turbidity in Fort Smith, NT” in NTWWA Journal, 2005), with
seasonal turbidities that peak at 5,000 NTU. This sediment load re-
quires pre-treatment through sedimentation ponds, which are pe-

riodically cleaned during this annual period of the plant operation

(See Figure 1).

FIGURE 1. Washing down of pre-treatment settling ponds in Fort
Smith to deal with turbidity spikes of 5000 NTU.

The facility is a Level Ill conventional water treatment facility
with a maximum designed capacity of 2,000 cubic metres per day,
including pre-settlement, solids contact clarifier, two dual-media
gravity filters (with available room for third filter), gas chlorination,
water softening and fluoridation. This facility has experienced a fair
amount of filter breakdowns in its 20 years of operation; these sys-
tems are normally relatively free of such mechanical failure for at
least 20 to 25 years.

The construction of the water plant clarifier, filters, clear well
and waste tanks were all originally constructed from epoxy-coated
steel, with cathodic protection on all exterior tanks. The interior

clarifier and filter steel tanks did not have any corrosion control or
protection, and as a result it was observed very early after plant
commissioning that a fair amount of corrosion was occurring in the
two filters. Although some effort to repair all visible corrosion spots
were made with some form of epoxy coating, it was understood
that due to the retention of only two filters it was almost impos-
sible to disassemble one filter for repairs and operate with the other
and not affect water quality. It was expected that the lower interior
walls and tank floor would continue to corrode and eventually cor-
rode through at some point 10 to 15 years down the road from the
original commissioning.

In 2008, the first leak became evident, and a quick repair was
completed to put this filter back online. This began the long tedious
journey which produced a commonly used phrase by the Ft Smith
water plant operators, “What is the problem with these filters this
time. “ The Fort Smith filtration process went from the envy of oth-
ers to the root of all evil.

In order to proceed with the repairs, the tender, and construc-
tion of a third filter was required in order to accommodate a com-
plete shutdown repair of the other filters. This time the new filter

was fabricated using (304) stainless steel, which addressed any fu-

ture corrosion problems (See Figure 2).

FIGURE 2. New stainless steel filter unit to be installed at Fort Smith
water treatment plant.
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By Jean Soucy,

(Formerly with the Town of Fort Smith)

Municipal and Community Affairs, GNWT, Ft Smith

FORT SMITH
NORTHWEST TERRITORIES

Once the third is filter was installed, repairs of the other two
filters could commence. First, the filter under drain was removed,
cleaned and prepped for reinstallation. The single greatest portion
of this filter repair work consisted of sand blasting and recoating the
tanks with a 6-8 mil epoxy coating. The original stainless steel under
drain laterals where then reinstalled using new anchor bolts and a top
plate, and sacrificial anodes where installed to minimize any future
corrosion. These filters all received new sand and anthracite to ap-
proximately one metre in depth, as well as a new air scour system,
including all supporting mechanical, electronics and online turbidity
analysers.

In 2012, as a backwash was in progress, the operator noted a sig-
nificant crater within filter #1, in addition to a spike in turbidity levels
from the normal levels of .07 NTU to .30 NTU. Upon further investi-
gation it was found that this filter’s under-drain top plate and some
anchor points had failed due to improper installation and gasket
failure. The result was filter media break through, which left media
trapped within the under drain. When the air scour and backwash
systems were activated, the trapped media destroyed the protective
under-drain screens.

A problem became evident that over 200 screens per filter
needed replacement, but this option was not very practical. A more
permanent and prompt solution was essential as two of the three
filters where damaged. After some research, the Phoenix under drain
laterals designed by AWI seemed to be the appropriate answer to the
problem (See Figure 3). This system is readily adaptable to any filter
size, shape and dimension; however, the single most important ben-
efit to this system is the one-piece design, which significantly rein-
forces the entire structure and provides a more permanent seal bond
to the tank floor. As well, with the louvered strainer assembly, there
is no chance the of strainer failure, even if some of the filter media
makes it past the strainers.

FIGURE 3. New stainless steel Phoenix under drain at Fort Smith
water treatment plant.

Along with the installation of two new filter under drain laterals,
the drive pulleys on the air scour fan motor were also changed. This
conversion reduced the air flow volume and pressure by 40%, as it
was apparent the air scour was originally over designed as part of the
work in 2008. This change optimized the air scour process by reducing
air pressure on the laterals during air scour, which would ultimately
extend the life of the filter media.

After completion of the work, a more comprehensive filter sur-
veillance program was also adopted to optimize over all filtration, and
extend the filter life cycle. Backwash flow rates, as well as under-drain
pressures before, during and after backwash, are now monitored to
better understand and enhance filter performance. In addition, more
elaborate and frequent filter media quantity measurements are made.

The Town of Fort Smith Water Treatment Facility has experi-
enced a fair share of problems and struggles with water filtration dur-
ing the last 20 years or so. However, the future looks clearly promis-
ing with the recent improvements and we look forward to providing
many years of good quality water to the residents of Fort Smith for
years to come. é
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BAKER LAKE
NUNAVUT

BAKER LAKE, NUNAVUT -

WATER TREATMENT INITIATIVE

Baker Lake, Nunavut is the only inland In-
uit community in Nunavut located on the
shores of a freshwater lake rather than the
ocean. Baker Lake has approximately 1,900
permanent residents; however, visitors and
construction workers can add up to anoth-
er1,000 people during the summer months.
The drinking water supply is surface water
from a lake that bears the same name as
the community. The lake is approximately

90 kilometres long, has a maximum width
of approximately 25 kilometres and has a
surface area of 1,900 square kilometres. At
latitude 64 degrees north, the lake is frozen
more than eight months per year, so turbid-
ity is normally low. During the many windy
summer days, the lake water can have high
levels of sediment and dissolved minerals.
In 2008, a Baker Lake resident report-
ed that people living in the hamlet were
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experiencing diarrhea and vomiting from
the drinking water. Shortly after the allega-
tions were made, federal inspectors tested
the hamlet’s drinking water for a variety of
contaminants and minerals, from hydrocar-
bons to arsenic and iron. The test results
indicated that the water quality was within
national standards.

Concerns with the surface water

supply, and other issues, culminated in
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By George Thorpe,
Engineering Manager, BI Pure Water Inc., Vancourver BAKER LAKE

NUNAVUT

September 2010 with an announcement
that $5.8 million was available for a wa- Figure 1 — Modular water treatment plant building in Baker Lake.
ter treatment facility and a new truckfill
facility. The new facility would replace
an existing truckfill facility, which ap-
plied just chlorination for water treat-
ment. The facility would be constructed
in the south and arrive by barge ready to
go. The new facility was coinciding with
the acquisition of two new sewage trucks
and two new water trucks by the com-
munity.

The new water treatment facility and
dual truckfill system was installed in Baker
Lake in 2012. The water treatment plant was
partially commissioned and has been oper-
ating over the past winter; site work and the

balance of the commissioning will be com-
pleted in 2013.
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The 6-metre wide x 28.6-metre long
package water treatment plant building was
sealifted to the community in four mod-
ules, then assembled into one single build-
ing on site (See Figure 1). The intake pump
system for the plant is designed to deliver
up to 1,200 litres per min (72 cubic metres
per hour) of raw water from the lake to the
plant. The plant has systems for media fil-
tration, ultra-violet irradiation and chlorina-
tion.

Water is delivered to most houses and
buildings by tanker trucks; however, the
new water treatment plant is connected to
the nearby health centre and seniors’ cen-
tre with an insulated piped system. Water
is recirculated through the piping system
to prevent freezing. The proximity of the

health centre and seniors’ centre facilitated

Figure 2 — Four parallel silica sand filters at Baker Lake water treatment facility.

the piping connection, which saves hauling
water to these two locations. In the future,
the utilidor piping may be extended to oth-
er buildings.

The water treatment process applies
four parallel silica sand filters, two paral-
lel UV units for redundancy and a calcium

hypochlorite dosing system (See Figure 2).

The four-unit filtration configuration allows
backwashing of one filter, while the other
filters remain in service. The chlorination
system is designed for injection both before
the water storage tank and into the distri-
bution lines to the truckfill arms. Stainless
steel pipe is used throughout the facility
(See Figure 3).
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Figure 3 — Interior of Baker Lake water treatment facility with stainless steel piping.

Auxiliary equipment in the plant in-
clude three boilers, day-use fuel tank, glycol
heating system, heat recovery unit, diesel
generator, battery bank and a motor con-
trol center (MCQ).

The primary fuel tank, welded filter

backwash collection tank (4.9 metres high

x 6.1 metres in diameter) and the welded
treated water storage tank (7.3 metres high
x 8.1 metres in diameter), are located out-
side the truckfill building. The water tanks
are equipped with heat transfer coils.

The truckfill operation can be manual

or fully automatic, in the latter case con-

BAKER LAKE
NUNAVUT

trolled by the controller based on HMI
touch screen input.

A “Remote Monitoring and Trending”
system was installed in the facility. The
system provides alarm reporting and data
monitoring, as well as trending of important
parameters such as chlorine level, pressure
differentials, pump speeds, flow, alarms and
outputs from the turbidity and chlorine
analyzer instruments. This information is
available on computer screens in Baker Lake
and at the contractor’s offices in Vancou-
ver. Quick problem resolution and ongoing
training is the result, with the contractor
staff available to help the operator diag-
nose problems in real time.

The contractor for the water treat-
ment system was Bl Pure, and the design
consultant was Stantec. é
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FORT LIARD, NWT

WATER TREATMENT PLANT i

AT s

_Fort Liard water treatment plant and truckfill facility.

The Hamlet of Fort Liard’s supply of good, potable water contin-
ues to improve for residents of the small community located in
the southwest corner of the NWT, 550 kilometres southeast of
Yellowknife. Prior to 1989, in spite of having a well, raw water was
pumped directly out of the bordering Petitot River due to the high
mineral content in the well water. In 1989, the hamlet completed
construction of the community’s first water treatment plant.

With a population of just over 600, the hamlet operates a
trucked water and sewage service operation; the Class 1 water
treatment plant is located directly above the banks of where
the Petitot empties into the Liard River. The source water is two
separate shallow wet wells; well #1 is 18 metres deep and well #2
is 15 metres deep. The raw water is consistently high in iron (Fe)
at a concentration of 1.0 to 1.8 mg/L and manganese (Mn) (at a
concentration of 0.3 to— 0.5 mg/L, which creates a challenge for
water treatment. The original plant and filter system have under-
gone various changes, additions and upgrades since 1989, includ-
ing the installation of a water softening system and a community
car wash.

..-| l-_-,..

Upgrade work, completed in late 2011, is expected to keep the
plant operational for another 20 years. The work included replace-
ment of existing well pumps and Greensand filters, new chemical
injection pumps, installation of twin Trojan D06 Ultraviolet disinfec-
tion filters, new fuel supply and heating system, along with a large
part of original piping and the associated electrical upgrades. Dur-
ing installation of the replacement Greensand filter system and new
ultraviolet filters, the existing water softening system helped serve
double duty by filtering the raw water, while still helping to reduce
its hardness. The treatment system is designed with two parallel wa-
ter trains; each using one Greensand and one UV filter with a portion
of the filtered water passing through the softner system. This twin
filtration system allows for the weekly switching of filters for the
necessary backwash procedure or when any system service needs
to be performed.

The raw water supply uses 3.73 kW (5 hp) submersible well
pumps, using only one well and associated pump at any given time.
Both wells are piped into a Tech-Taylor three-way ball valve that
isolates either well from service if not the duty pump in use. Imme-
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By Alan Harris,
Manager of Municipal Operations, Hamlet of Fort Liard

Greensand filters in Fort Liard. UV filters in Fort Liard.

R

diately above the Taylor valve is the test point for raw water entering
the plant, where samples for testing Fe and Mn, along with turbidity
levels of the source water, are taken. A chlorine injection pump then
feeds a pre-mixed batch of reverse osmosis water and sodium hypo-
chlorite into the water train, giving it time to mix before entering the
Greensand filter in use. There are test points located pre- and post-
filter where Free Available Chlorine (FAC) is tested in order to adjust
the chlorine injection pump rate to maintain the levels of FAC needed.
In the post-Greensand, Fe, Mn and turbidity levels are tested before it
feeds through a UV Filter.

Tests for FAC, Fe and Mn are again tested post UV filter before
feeding 76 per cent of the filtered water into the twin softener units
to reduce the hardness level of water. The softener system has two

brine tanks requiring a daily re-fill of four to six 40-kg bags of salt and a
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small amount of liquid resin cleaner to help
restore the exchange capacity and keep
the resin beds clean. The softened water
is blended back in with 24% of the filtered
hard water to maintain the level of hardness

in water at five to six grains per gallon.

Currently the hamlet employs three trained
Class 1 operators who split the daily shift
that the water treatment plant requires.

The treated water is then transferred
into three reservoir holding tanks, two
smaller tanks located immediately below,
and a third tank buried directly beside the
plant, providing a total storage capacity
of 130,000 litres. At the completion of the

treatment line, where the treated water
feeds into the storage reservoirs, FAC, Fe
and Mn levels are again tested along with
trihalomethane (THM) levels. Normal plant
operation is automatic but can be eas-
ily switched to manual on the main plant

control panel. FAC and turbidity levels of

the reservoirs are tested daily to ensure ad-
equate water for supply to customers and
When lt]LlSt has to work... for emergencies if needed.

Water trucks utilize a card lock system
with the control switch located on an ex-
terior panel to control the filling from the
reservoirs. The truck fill transfer pump has
a flow rate of 1,000 |/min filling the tanks
through an exterior four-inch hose line in-
stalled on the truck fill arm. The truck fill
is located on the front of the water plant
and is equipped with a motion activated
overhead light and emergency shut off
switch. The water trucks are equipped with

12,000-litre holding tanks, and the average
tank re-fill time is about 11 minutes.

The truckfill system currently serves
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service to all customers every second day.
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tres of raw water per day, including all water
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needed for in-plant use including daily soft-
ner and weekly greensand filter backwash
cycles. This total increases slightly during
warmer periods of the year when the coin-
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trained Class 1 operators who split the daily
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shift that the water treatment plant re-
quires. The plant operates 364 days of the
year, Christmas day being the one day the

community has no scheduled water deliv-
eries and the plant is not in regular opera-
tion. é
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KUGAARUK, NUNAVUT WATER
SUPPLY, AND ALTERNATIVE

WATER SUPPLY STUDY
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- FIGURE 1. The
| Fresh Water #.-"""-—__-— mechanism for salt
N L : water intrusion into a

freshwater supply.
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Every day in the Northwest Territories and Nunavut, NAPEG Members play an important role in
developing innovative and sustainable water supply and treatment solutions.
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Northwest Territories and Nunavut Association of Professional Engineers and Geoscientists
201, 4817 - 49 Street, Yellowknife, NWT X1A 357

(867) 920-4055

To learn more, visit www.napeg.nt.ca

Salt water intrusion into community
drinking water supplies is not a new phe-
nomenon, and in fact, it was been regu-
larly occurring in Kugluktuk, Nunavut for
decades. Salt water intrusion is the result
of tidal action which pushes seawater in
a wedge up a freshwater river (See Figure
1). If the freshwater supply intake is rea-
sonably close to the ocean, the wedge
may migrate to the intake, making the
water supply unusable.

In Kugluktuk, despite various past
efforts to solve the intake of seawater
and sediment from the Coppermine Riv-
er, murky brine flowing from the commu-
nity’s taps has been the norm during the
river’s fall freeze-up and spring break-up
periods. A solution to the Kugluktuk wa-
ter supply problem has been underway
for several years (see article NTWWA
Journal 2011).

Salt water intrusion is also a prob-
lem for the community of Kugaaruk in
Nunavut. The name Kugaaruk means “a
river flowing through a community used
for fishing and to supply water.” Formerly
known as Pelly Bay, Kugaaruk is located
on the Simpson Peninsula, south of the
Gulf of Boothia, and is home to some 830
people.

In November 201, the Hamlet of
Kugaaruk was advised of contamination
of their fresh water supply. Salt water
intrusion wedged its way more than 2.5
kilometres up to the water intake on the
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By Ken Johnson,
Senior Planner and Engineer, Stantec Consulting Ltd., Edmonton

Kugaaruk River adjacent to the commu-
nity. The water delivery continued for
some time after the intrusion occurred
and many of the water storage tanks and
water trucks were filled with salty water.
Tests indicated that the drinking water
had a salt content four to five times over
accepted guidelines.

The initial response to the crisis
was the hiring of several people by the
hamlet to haul water from a lake about
11 kilometres outside of town. Water was
hauled using snowmobiles with kamotiks
and large water containers (See Figure 2).
The water was kept in large containers in
the fire hall, where people could pick it
up. The fresh water is also delivered to
elders and others who could not pick up
water on their own.

A concurrent response to the crisis
was the hiring of contractors by the Gov-
ernment of Nunavut (GN) Department
of Community and Government Services
to build an ice road to a point two ki-
lometres further up the Kugaaruk River,
where it was anticipated that the wedge
had not migrated. The community built
a temporary pump house (See Figure 3),
and the water supply was restored.

However, since this temporary sys-
tem was built on ice, this supply would
only last until the river broke up in June.
After break up, it was anticipated to de-
liver salty water from the permanent
intake to homes for use in things like
washing or flushing the toilet. After the
river intake was taken out of service with
break up, the drinking started coming
from a body of water that local people
call “Swimming Lake”.

Ultimately, it was anticipated that
once the flow in the river increased af-
ter breakup, the water intake would be
flushed of salt and the community could
go back to the permanent pump house

and water supply. However, this emer-
gency brought to light that the people in
Kugaaruk, Nunavut could face uncertain-
ty with their drinking water, even months
after the tidal surge occurred. With

spring runoff that year, the river, in fact,

KUGAARUK
NUNAVUT

managed to flush out the salt water from
the drinking water intake on the river.
This event, along with other water
supply issues in Kugluktuk, Arviat, Grise
Fiord, Cape Dorset, and Cambridge Bay,
identified the need for a GN initiative to

Utility Infrastruéﬁgg
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Energy

treatment plants

corix
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wastewater and energy systems
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KUGAARUK
NUNAVUT
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FIGURE 2. Hauling water by komatik in Kugaaruk, and storage in
the community fire hall.
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This event identified the need for a GN initiative to
identify alternate water sources for communities.

FIGURE 3. Temporary truckfill station built in Kugaaruk.

« Arviat has an issue with the stability of the water supply reservoir;

« Grise Fiord has an issue with water supply quantity for the annual
reservoir filling; and

» Cape Dorset and Cambridge Bay have issues with freeze up of the
water supply main.

This study was initiated in 2012 and is scheduled for completion
in in 2014. The first phase of the project was a desktop study which
involved identifying, reviewing and compiling any and all background
data on potential community water supplies, along with community
interviews. This phase is anticipated to deliver a substantial amount
of background information, since most communities in Nunavut have
had water supply planning studies completed, which generally pro-
vide a significant number of alternate water supplies.

Phase 2 of the study will encompass site visits to verify and up-
date the compiled information recognizing that a lot of the compiled
information will be decades old. The majority of the site visits will
be completed in the spring and summer 2013. The final phase of the
study will be the report preparation that will incorporate the current
site information into the compiled background information.

The water supply emergency in Kugaaruk was successfully tack-
led through multi-faceted cooperation of various levels of govern-
ment and through the efforts of the community applying technolo-
gies old and new. This problem will occur again, and the knowledge
and experience gained from the first emergency will pay off.

References:

« Williams Engineering. Presentation at NTWWA Annual Confer-
ence. November 2012.

» CBC News. “Kugaaruk working to restore fresh water supply.” Janu-
ary 9,2012.

e CBC News. “Hamlet officials hopeful that spring run-off will clear
out salty water.” April 2012. &
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WATSON LAKE, YUKON WATER

SYSTEM IMPROVEMENTS
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FIGURE 1. Watson Lake water system pumphouse, built in the 1970s.

The Town of Watson Lake is a community of
1,600 people located on the Alaska Highway
in the south-eastern region of the Yukon
Territory at 60 degrees north latitude and
128 degrees west longitude. Watson Lake is
situated at Mile 635 (Kilometre 1016.8) on the
Alaska Highway, 460 kilometres southeast of
Whitehorse.

The majority of the water and sanita-
tion infrastructure currently servicing the
community was constructed in the mid-
1970s, when the population of the com-
munity was 750. The original infrastructure
includes several water supply wells and a

water distribution system. Water is pretreat-

ed with chlorine injection at a pumphouse,
then pumped to an elevated underground
storage reservoir located on the north side
of the townsite.

An initiative to benchmark the water
system condition and plan for improve-
ments was completed in 2004 and pro-
duced an assessment report of the overall
system, with particular emphasis on the
distribution pumphouse (See Figure 1). The
major concern at the time was piping cor-
rosion (See Figure 2) and control challenges.
The assessment report also commented on
water quality and supply, water treatment,
wellhead protection, the distribution pump-

house, the water reservoir and the water
distribution system.

The water supply wells in Watson
Lake have been developed at four different
times over the past 35 years. The first two
wells were developed in the mid-1970s, and
a third well was drilled in 1993 and brought
into service in 1995 with a pumping capacity
upgrade. However, the third well was later
abandoned due to poor water quality and
the potential for contamination from sur-
rounding development. A fourth well was
drilled in the summer of 2006 but was not
placed into production due to high turbid-
ity, iron and manganese levels. A fifth well
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By Ken Johnson,
Stantec

was drilled and brought into service in mid-
April 2013.

Water quality data indicates that the
iron and manganese in the drinking water
is marginally above the Aesthetic Objective
limits in the guidelines of the Guidelines
for the Canadian Drinking Water Quality.
A water treatment could easily reduce the
iron and manganese. Water is being drawn
from a relatively shallow, highly permeable
aquifer zone and, as such, may tend to be at
a higher risk of contamination from poten-
tial surface or subsurface sources. Although
there was no obvious development or ac-
tivities near the well sites noted at the time
of the study, it would be prudent to provide
protection to the areas around the well-
heads. Wellhead protection was also raised
as a concern under the assumption that the
original wells were installed without the
proper casing seals to prevent surface con-
tamination of the aquifer.

The water pumphouse serving the
town was over 30 years old and designed for
a community population of approximately
750. The condition assessment of the pump-
house identified a number of deficiencies in
the pumphouse associated with water stor-
age, heating and ventilation, process piping
and instrumentation and controls.

The existing elevated reservoir for Wat-
son Lake has a working capacity of approxi-
mately 1.1 million litres (250,000 gallons) and
needs to be enlarged because it does not
have the capacity to supply enough water
to adequately extinguish a large building fire.
Even with the existing wells in production
during a fire, the total production and stor-
age falls short of the fire storage require-
ments.

The water distribution system was
approaching it service life, and there are
segments of water mains and services to
undeveloped lots which freeze seasonally.
The looping of water mains and the installa-
tion of valve stops at the vacant lots would
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There are segments of the water mains and services

WATSON LAKE to undeveloped lots which freeze seasonally.
YUKON
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FIGURE 3. Process piping replacement with stainless steel pipe in Watson Lake.

help to alleviate the recurring freezing and
subsequent massive water leakage into the
ground. There are also homes within the
core of the residential area that do not have
water or sewer available to them and conse-
quently must rely on small wells and septic
systems.

The specific recommended improve-
ments from the Pumphouse segment of the
Assessment Report included:

e water storage improvements, including
adding baffles to increase contact time;

« replacement of chemical systems;

« replacement of HVAC system;

« replacement of process piping inside the
building with stainless steel piping (See
Figure 3);

« replacement of high lift pumps;

« replacement instrumentation and control
systems (See Figure 3);

« a backup power supply; and,

 replacement of the process piping out-
side the pumphouse.

This work was completed in 2006, with
the exception of the backup power supply.

Further work is ongoing in Watson
Lake in 2013 to replace the water distribu-
tion system and sewage collection system.
The Yukon Government is in the process of
replacing 3,500 metres of sanitary sewer, 60
manholes, 1,200 metres of water main and
10 fire hydrants. The construction began in
the summer of 2012 and is scheduled to be
complete by the end of the 2013 construc-
tion season.

References

e Earth Tech(Canada) Inc. Watson Lake
Pumphouse Preliminary Design Report,
2004

» Quest Engineering Group. Infrastructure
Assessment Report, Town of Watson
Lake, 2006

» Department of Community Services, In-
frastructure Status Report, 2009
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HISTORY

A major engineering challenge in providing
facilities for modern communities in the
North is the need to provide adequate

service at reasonable cost.

A FIFTY-FIVE YEAR OLD VIEW ON
“MODERN” WATER AND SANITATION
DEVELOPMENT IN THE NORTH

The cost of providing modern utilities in the
North is sometimes so high that residents
may prefer not to take the services rather
than to have to pay the rates that would be
required if the income from said rates were
to pay for capital and operating costs. If such
is the case, it is necessary that a grant be
made toward the construction of the utilities
in order that the cost to the consumer maybe
reduced to the point where a high percent-
age of the residents will become customers.
For example, in Yellowknife, the federal gov-
ernment paid the cost of installing water and
sewer systems and donated these facilities to
the Town. The rates now charged for water

and sewer services in Yellowknife pay only
for the operating costs and are not any high-
er than those charged for many similar sized
communities in Alberta. However, the town
which is now considering extensions is faced
with a problem. If the cost of the extensions
has to be paid for by the new consumers
rather than by the community as a whole, the
cost to these consumers will be much higher
than to those now being served by the exist-
ing system. One solution to this problem is to
raise the rates in the entire town to help pay
for the cost of the extensions. The other al-
ternative is to obtain grants from the federal

government to help pay for the greater part

-IF-—_—'L-

P
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of the capital cost.

There is little doubt that subsidy is re-
quired to aid in the development of modern
communities in the North. This subsidy could
come from the federal government or from
industry. However, when industry subsidizes
community development, the resulting com-
pany town will have proper facilities, but a
shack town without any services may spring
up close to it.

At present, a major engineering chal-
lenge in providing facilities for modern com-
munities in the North is the need to provide
adequate service at reasonable cost. When
speaking of engineering, | am including all
phases of community planning and design.
No doubt, the breadth of my definition will
not meet with approval of the town planners;
but I feel that in the past one of the major
faults of community planning and develop-
ment has been the lack of coordination be-
tween the various phases of community de-
sign.

This lack is probably as much the fault
of the engineer as of the planner. Engineers
are notorious for their tendency to bury their
heads in the details of a problem without
questioning the overall purpose of the proj-
ect on which they are working. By the same
token, planners and policy making admin-
istrators, both in government and industry,
are prone to take the engineers’ work for
granted. They assume that once the require-
ments to provide certain services at certain

points have been determined, the engineer,
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By Don Stanley, B.Sc., S.M.,, S.D., P.Eng.
Stanley, Grimble, and Roblin (now Stantec), excerpt from presentation at
National Northern Development Conference, Edmonton, Alberta, 1958.

like a mechanical brain — simply by follow-
ing recognized procedures — comes out with
the answer. Nothing could be further from
the truth. One engineer’s answer may be con-
siderably different from another’s, and it may
result in a considerably different cost.

The approach to design should be a
coordinated effort between planners, engi-
neers, and even administrators. Recently, we
worked on the design of an urban subdivi-
sion which contained about 1,500 lots in its
first stage. Before a decision was made on
the final layout plans, four layouts were pre-
pared. Moreover, preliminary designs for wa-
ter, sewer, and drainage were made and costs
of servicing each layout estimated. The final
choice of layout was arrived at after a num-
ber of discussions had taken place among the
planners, the engineers, and the owners re-
sponsible for selling the lots and houses. The
second lowest cost layout was chosen be-
cause it appeared to provide the best value
for the money to be spent.

In most subdivision developments —
especially those handled by public bodies
— there is generally little, if any, coordina-
tion between the town planners and the
engineers. In many cases, the planning and
engineering departments are bitter rivals, a
situation which is not conducive to coordi-
nated effort.

In the North, the cost of providing
utilities for communities is generally so ex-
pensive that in many cases subdivision lay-
out should be subordinated to the design
of utilities. In any event, no planning should
be done nor any layout accepted without
first submitting the plan to an engineer ex-
perienced in economical subdivision plan-
ning, in order to determine if changes in
layout could save in utility costs.

When an engineer is asked to design
the facilities required by a modern commu-
nity in the North, he is immediately faced
with problems of design for which there
are no proven answers. It is relatively sim-

ple to solve any problem if unlimited funds
are available; but in many cases, it is very
difficult to design facilities that will give
the desired services at a reasonable cost.
Because of limited knowledge and experi-

ence in the North, engineers are forced to
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STATISTIGS GANADA

By Terence Nelligan, Statistics Canada

STATISTICS CANADA - 2013 SURVEY
OF DRINKING WATER PLANTS

Statistics Canada will be conducting an update to the 2011 Survey of
Drinking Water Plants. This survey is a census of public drinking wa-
ter plants serving communities greater than 300 people. The survey
results will produce a national portrait of treatment processes and
costs, and source water quality across Canada. This data will be used
to track the state of source water stocks and treatment on a regional
basis and will also be used in the development of environmental ac-

counts and indicators.

Drinking water plant operators will be contacted by phone
in the fall of 2013 to verify contact name and address. The survey
will be mailed out in January 2014, and we encourage all utilities
that receive the survey to complete it as best and as soon as pos-
sible and return it to Statistics Canada. Specific enquires about this
survey should be directed to Environment Accounts and Statistics
Division, Statistics Canada, Ottawa, Ontario, K1A 0T6 or by email to
environ@statcan.gc.ca. &

e cov/ahf 7//4

P o

Granular Media Filter Optimization
Phoenix Underdrain System
Granular Filter Media Design and Supply
Technical Services

1-866-755-T377 www.awifilter.com

g

PRLTEN OFTIMGE AT

40 The Journal of the Northern Territories Water & Waste Association 2013



When your projects are time sensitive, on
tight budgets, and technically challenging,
Wolseley Waterworks is recognized as being
the partner who delivers.

The name the world builds on

With thousands of products and
a team with years of experience
working on municipal, indus-
trial, commercial and residential
projects, we have the solution to
meet your goals.

WOLSELEY WATERWORKS
EDMONTON
12212 - 152 Street
Edmonton, Alberta T5V 151
Phone: 780-454-5600

Fax:  780-454-5677

www.wolseleyexpress.com

Hurlburt Enterprises Inc.
Owned and Operated by Dev & Louise Hurlburt

Septic Systems Sales & Design
Fuel Tanks & Pumping Systems
Water Tanks, Pumps & Pressure Systems
Irrigation and Water Purification
Pipe & Tank Insulation

Farm & Ranch Supplies
Outdoor Wood Boilers

Ph: (867) 633-5192
fax: (867) 633-6222
toll free: 1 866-449-5192

We will earn your hurlburtie@gmail.com

PROCESS SUPPLY o
MANUFACTURER REPRESENTATIVES

Quality Water Treatment Equipment For
Municipal & Industrial Water Treatment

satisfaction A
Box 33058, Whitehorse, YT Y1A 5Y5 e o 8
GUARANTEED! ( F l,L"l,i |_ |_
WAL LENSTEIN V154
Power Equipment Wood Boilers Cleaning Systems Microfiltration/
Reverse Osmosis
- . e
€9 Kinetics |
wal#F §h s
/ Water Softeners and Vacuum Feeders for
\ ) ) A
\\\\\\\\“\“\\“‘“ Infrastru cture Specialty Metals Removal Chemical Solutions
Environment
DILLON Communities CON-V-AIR
o SOLUTIONS
CONSULTING Facilities Chemical Bulk
Handling

4920 47th Street, Yellowknife
867.920.4555

www.dillon.ca

Career Opportunities Available - Please Call

Email: don.burgess@dwg-process-supply.com
Bay 110-44 Riel Drive, St Albert, AB, T8N 328
Phone: 780-460-8433 Fax: 780-418-2227

The Journal of the Northern Territories Water & Waste Association 2013 41




PRESIDENT’S
REPORT

The new voices on the board present new outlooks
and ideas on how we may better meet the needs

2013 NTWWA President's Report
ALAN HARRIS

Greetings and thanks to our membership
that gave me this opportunity to sit in my
role as President of the NTWWA over the
past year. | hope you had a good year in the
directions and challenges involving water
and waste in the north. The NTWWA board
has changed in the past year, with several
of our long-term members stepping down.
Ken Johnson, one of our longest-serving
board members, is moving on but continu-
ing his involvement in our Journal. Doug
Steinhubl, Industry Director, has left, and
Ryan Ethier now fills that position. Olivia
Lee, our Executive Director since 2007, has
stepped down, and Jennifer Spencer has
stepped into that role. However, the new
voices on the board present new outlooks
and ideas on how we may better meet the
needs of NTWWA members.

WILLIAMS
ENGINEERING ' -

CANADA

Engage. Innovate. Inspire.

Our 2012 Annual Conference in Yel-
lowknife saw our largest turnout ever. We
had 15 tradeshow representatives, which
are a source of knowledge, expertise and
much appreciated support to the NT-
WWA. The presenters did a great job of
passing on information of current updates
and the possible changes that we may
face. We also had a record participation
in the two-day Operators Workshop, with
27 operators from Nunavut and 27 opera-
tors from the NWT. My thanks to the con-
tributors who make these yearly events
possible, particularly considering the time
and expense involved.

A highlight of the meet and greet at
the conference was the music of Water, a
band lead by Ron Kent, a founding mem-
ber of the NTWWA. Thanks to the band

- | flin

of the NTWWA members.

for the good tunes and to Ron for passing
on stories of our past and thoughts on our
future. Our 2013 event will be held in Iqa-
luit from November 23rd to 26th, with our
meet and greet scheduled for Friday the
22nd to kick things off. Hopefully many of
you will be there to exchange stories, look
at the four-day agenda, workshop topics
or just say hello after a busy year.

The board is looking at expanding
our operators workshops. Historically,
operator training was a strong focus of
what we did, and the NTWWA was in-
volved with the writing of the water and
waste instruction materials used and then
passed on the GNWT, School of Commu-
nity Government. It has been expressed
by operators, through the event evalu-
ations, that they need more training op-
portunities, and we are advancing this in-
terest. The differences in waste and water
operations, and costs involved, make this
difficult to do. One of the biggest prob-
lems operators struggle with is that most
training is based upon text book informa-
tion, with limited hands-on information.
Due to cost, short time together and dif-
ferences in community operations, it is
difficult for the NTWWA to arrange this
for our operators. This is a topic that we
are looking at, and in future years we hope
to offer more.

| hope many of you will be in Iqa-
luit at the 2013 NTWWA Conference and
Workshop this November. é
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The NTWWA provides a very worthwhile and
interesting opportunity for those working in the
northern fields of water and wastewater.

EXEGUTIVE DIREGTOR'S
REPORT

2013 NTWWA Executive Director’s Report
JENNIFER SPENCER

The 2013 NTWWA Annual Conference,
Trade Show, and Operator’'s Workshop
will be hosted in Iqaluit, Nunavut Novem-
ber 22nd to 26th. The conference theme
is “Water and Waste North of 60”. The
conference program will include approxi-
mately 20 technical presentations, and the
conference will be followed by a two-day
Operators Workshop. Last year’s confer-
ence featured our second two-day work-
shop, and the feedback from operators was
very good.

The NTWWA provides a very worth-
while and interesting opportunity for those
working in the northern fields of water and
wastewater, and others who are concerned
about these vital services, to meet, net-
work and hear about the projects others
have been working on during the past year.
If you are a northern water or wastewater
professional, mark your calendars and join
us at the annual event to share ideas and
learn about northern water and wastewa-
ter challenges and solutions.

Last year the Annual Conference,
Trade Show and Operators Workshop in
Yellowknife was a huge success, with ap-
proximately 130 delegates. Thanks to those

operators who sat on the Operator’s Panel
and shared their experiences. A big thank
you to Pearl Benyk and Olivia Lee for all the
hard work coordinating the logistics of the
2012 NTWWA annual event. The delegates,
presenters and trade show participants are
key to the success of the annual event, so
thank you very much for your participa-
tion.

Since 2005, the NTWWA has been
hosting a friendly drinking water compe-
tition for the water treatment plant op-
erators who attend the conference. If you
want to take home the trophy and bragging
rights remember your H.O in 2013!

The board tries to maintain diverse
representation and currently consists of
water treatment plant operators, consul-
tants with expertise in the areas of water
and waste, a water and wastewater indus-
try representative, and government em-
ployees. If you are interested in becoming a
board member, please step forward at the
Annual General Meeting held following the
conference.

This is my first year as Executive Direc-
tor of the NTWWA, and | want to thank the
NTWWA Board of Directors for their sup-

Northern Territories
R\é Water & Waste Association

port. | would especially like to thank Olivia
Lee, who held the Executive Director posi-
tion for the previous five years, for her en-
couragement and support during the tran-
sition. | would also like to thank Pearl Benyk
for her support during the transition and
for all of her help in keeping the organiza-
tion running smoothly. It has been a year of
new and exciting challenges for me and |
hope that we can continue to build on the
excellent work that has been completed by
the board over the past number of years.
Every year we say goodbye to dedicated
members and welcome newcomers and
this year is no exception. On behalf of the
board, | would like to thank all of the board
members who are leaving us for their dedi-
cation. To all of the new board members:
thanks for volunteering your time; we are
excited about the new experiences, knowl-
edge and ideas you bring. Special thanks
are due for the efforts of the President,
Alan Harris, the Vice President, Bill West-
well, the Past President, Bhabesh Roy, the
Journal editor Ken Johnson, and our admin-
istrator Pearl Benyk.

| look forward to seeing you in Iga-
luit. &

Annual Conference, Trade Show and Workshop
lgaluit, Nunavut — November 22 to 26 2013

Registration forms are now available, so visit www.ntwwa.com or call Pearl Benyk at 867 873 4325.
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INSTRUMENTATION AND GONTROLS

Engineering Manager, BI Pure Water Inc., Vancouver

By George Thorpe,

AFFORDABLE
REMOTE
MONITORING
& CONTROL
OF SMALL
TREATMENT
PLANTS

How can operators save travel time, keep water/wastewater treat-
ment plant downtime minimal and further his/her training? One so-
lution is to have a remote monitoring and control system (RMACS)
installed in the plant.

Water and wastewater utilities need to control costs, and pro-
vide operators with real-time process information. Most full-meal-
deal supervisory control and data acquisition (SCADA) systems that
have remote monitoring and control are very expensive. Not many
small utilities can afford these costs.

Also, the lack of trained operators available to northern commu-
nities is a growing issue. Remote monitoring and trending allows the
supplier to help with problem diagnosis and operator training. Being
able to quickly determine the problem is crucial to the solution.

The water treatment plant operation can be monitored via
screens created for the computer. These screens start with a main
menu, allowing the operator to select the next screen by clicking on
a specific box along the bottom. The main system status menu pro-
vides the operator with a quick overview of the plant operating con-
ditions, such as flow rates, total water treated, pressures and other
critical items. The operating equipment will show a green light. More
operating details can be accessed by clicking on one of the buttons
on the bottom of the page. The operating equipment will show a
green light.

Typical additional screens include detailed information such as
tank levels, filters status, system faults, fault delay settings, alarm set
points, and pump controls. Leak detection, security, and trending
(flow, operating pressures, chlorine residual, filter pressure differen-
tials, water quality, pump speeds). These screens are meant to be easy
to understand as can be seen from the system and filter status screen

examples shown.

Tanks and pumps screen showing the tanks, pumps and data readouts.
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' Recycling Equipment Inc.

Balers, Grapples, Choppers, Granulators, Shears, Containers And Hundreds More!

Preferred Recycling Equipment
can provide all your waste handling

and recycling equipment needs.
We are an authorized dealer for
award attachments and Ma-TEC and|-
WRPC’s (Waste & Recycling
Plastic Containers,inc) hybrid
commercial containers. We provide
clients with quality wire strippers,
balers and containers as well. We
also carry an inventory of used
balers, waste transfer units, self-
contained compactors, stationary
compactors and rolloff trucks. See us first for front-end, roll-off, lugger & rear-load contain-
ers, super roll-off trailers & containers. Plus, we provide plastic lids for front-end & rear-load
containers.

ROLL-OFF CONTAINERS #1 SUPPLIER

Contact Us Today!

Local

905.309.0900

Toll Free
1.866.679.8783
- E-mail
info@preferredeqginc.com

WE HANDLE ALL YOUR RECYCLING EQUIPMENT NEEDS!




INSTRUMENTATION AND GONTROLS

If one of the flow trending screens
is selected, it will appear at a larger
scale. The details are easier to read and
information from the previous hours can
be viewed by scrolling the screen. Dif-
ferences in the two flow rates will indi-

cate either filter backwashing is taking

One operator could look after several
plants without constant travel.

place or water is bypassing through a
pressure-relief valve. The goal of trend-
ing is to improve performance and save
money.

The basic components of a basic
cost-effective  RMACS package, with

trending, consists of:

1. A modem to send alarms and data to
the desktop computers

2. A PC-based Human Machine Interface
(HMI) SCADA software.

3. Remote Access & Control software

4. Logging of the operational data and
screens for trending/graphing.

5. Setup of a remote monitoring and

TRANSFORM

YOUR CORPORATE TRAINING PROGRAM

We're helping business and industry become more
efficient and productive in a global economy.

NAIT Corporate Training draws on the
Institute's more than 200 programs
to customize and deliver training
across a range of competencies:
* Information Technology

= Telecommunication

* Project Management

* Engineering Technologies

* Environmental Management

* Trades

* Business and Leadership

* Health and Safety

* Aboriginal Initiatives

* International Training

Invest in your team.*
nait.ca/cit | 780.378.1230

NAITe EDUCATION FOR
THE REAL WORLD

trending program.

Through real-time remote monitor-
ing of the plant’s critical operational data,
an operator’s job is made much simpler.
An RMACS will assist operators to be-
come aware of and easily diagnose prob-
lems 24 hours a day. This program can pro-
vide alarm reporting, data monitoring and

trending of important parameters such as

chlorine, turbidity, pressure differentials,
flows, tank levels, pump status, and more.
This monitoring takes place both at the
suppliers and at the operator’s office.

Utilizing state-of-the-art instrumen-
tation and electronic communications
technology, customized monitoring sys-
tems are developed to provide 24/7/365
system monitoring, operational analysis,
pre-alarm alert and alarm notification. For
remote communication, cellular equip-
ment, satellite data transmission systems,
radio sets, or standard modems can be
utilized.

In summary, cost savings accrue to
the owners because of the reduction in
labour cost due to less travel to the plant.
One operator could look after several
plants without constant travel. Customers
experience less unplanned downtime be-
cause once an alarm occurs, the response
can start. This usually means little or no
plant downtime. Public health is assured
if the problem can be quickly solved. Envi-
ronmental benefits include a reduced car-
bon footprint due to use of less vehicle

travel per plant, and therefore less fuel

consumption.
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NEMO® Progressing Cavity Pumps

BY Pumps

® Industrial applications in oil and chemical industries.

B Capacities up to 2,200 gpm/500 m standard, up
to 3,400 psi’240 bar as high pressure.

B Four rotorfstator geometries
for optimized performance.

® For low fluids with or
without solids.

H Design with bearing housing
and drive shaft allows for universal use of all types of drives.

SY Pumps with bearing housing and drive shaft

B Compact design.

® Four rotor/stator geometries for optimized performance.

B Capacities up to 1800 gpm/d00 m/h with pressures up to 720 psi/d8 bar.
B Low investment and operating/maintenance costs.

®m Applications for low and highly viscous fluids with or without solids.

NETZSCH, the world market leader with 60 years of experience and over 500,000
progressing cavity pump installations worldwide. With sales, production and service on
& continents ensuring customer support to provide

oo you e NETZ5CH

Learn more. NETZSCH Canada, Inc.
Tel: 705-797-8426
email: info@netzsch.ca
www._netzsch.ca




IS SANDALE

UTILITY PRODUCTS

WATERWORKS
One 9%/@ 949;& for All Your Water and Waste Water Needs.

QUALITY ALWAYS
Emeo 3 Commitmend

CONTACTS:

BRANDON
343 Park Avenue East
Phone (204) 571-3470
Fax (204) 728-1141
Toll Free: (866) 623-6202

EDMONTON
Sandale Utility
9439-34 Street

Phone (780) 416-6005
Fax (780) 4166172

LLOYDMINSTER
4502 35th Avenue
Phone (306) 825.7007
Fax (306) 825-7013
Toll Free (866) 558-7007

CALGARY
9716-40 Street South East
Phone (403) 720-0288
Fax (403) 720-0020
Toll Free (800) 818-EMCO

FORT MCMURRAY
1-2 360 Mackenzie Blvd.
Phone (780) 713:2433
Fax (780) 713-2434

RED DEER
7763 Edgar Industrial Way
Phone (403) 341-4660
Fax (403) 341-4065
Toll Free (866) 700-3626

VANCOUVER
Sandale Utility Product
19438-96 Avenue, Surrey B.C.
PH (604) 882-2080
Fax: (604) 882-2089
Toll Free (866) 452-6680

CALGARY
Sandale Utility Products
9716-40 Street South East
Phone (403) 663-2101
Fax (403) 663-2102

GRANDE PRAIRIE
11012-96 Avenue
Phone (780) 532-4483
Fax (780) 532-4848
Toll Free (866) 286-3626

REGINA
1205 Pettigrew Avenue East
Phone (306) 569-5590
Fax (306) 569-0731
Toll Free (877) 569-5590

WINNIPEG
39 Eagle Drive
Phone (204) 697-3120
Fax (204) 779-3685
Toll Free (866) 535-3626

WATER AND SEWER PIPE <« WATER METERS

VALVES AND FIRE HYDRANTS « PUMPS AND WATER CONDITIONING

IRRIGATION * H.D.RE. PIPE AND FITTINGS

GEOTEXTILES AND POND LINERS ° SEPTIC FIELD EQUIPMENT

EDMONTON
11202 149th Street
Phone (780) 447-4800
Fax (780) 447-5512
Toll Free (800) 568-5774

LETHBRIDGE
255-31 Street North
Phone (403) 3174413
Fax (403) 3940359
Toll Free (866) 701-3626

SASKATOON
37410 Yellowhead Road
Phone (306) 343-3626
Fax (306) 244-6464
Toll Free (877) 343-3626




