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The theme of the 2011 Journal is “Reducing the Gaps in Northern

Water Infrastructure” and several of the articles focus on this crit-

ical issue with presentations on infrastructure rehabilitation (Cam-

bridge Bay and Norman Wells), and unique approaches to water

supply and treatment (Kugluktuk and Taloyoak). A secondary, but

no less important theme is wastewater treatment and a series of

articles talk about specific wastewater treatment systems (Gjoa

Haven and Alert), and the Canada-wide Strategy for the Manage-

ment of Municipal Wastewater Effluent (CCME Strategy) and the

Wastewater System Effluent Regulations (WSER). 

Following my critical editorial comments of the CCME initia-

tive in the 2010 Journal, I was challenged on these comments. This

also prompted the submission of several articles in this year’s Jour-

nal. The exchange of information through the NTWWA Journal is

a way nurturing discussion and an exchange of ideas on the whole

CCME issue as it unfolds in the far north. 

I do maintain some skepticism about the anticipated out-

come to the collaborative work within the CCME Northern Work-

ing Group to develop options to address the issues facing waste-

water systems in the North (as per the CCME Strategy). This skep-

ticism is supported by the current action of the regulators on the

wastewater systems in Fort Simpson, Fort Smith, and Inuvik. All of

these communities are “feeling the pinch” of regulatory efforts to

ramp up their wastewater treatment expectations. Although each

of these situations is unique, they have elements that could even-

tually lead to some variation of the wastewater treatment solution

that has ultimately unfolded for Dawson City, Yukon. The Yukon

Government is funding the construction of a $25 million waste-

water treatment facility, scheduled for completion in 2012. This is

the most expensive water facility ever constructed in the north,

and even surpasses the proposed water treatment facility in the

City of Yellowknife, which is budgeted at only $20 million. This cir-

cumstance in Dawson has developed over a 20 year period and the

current approach is providing a solution to a situation that is ulti-

mately dictated by the courts, but communities should be aware

that this scenario is within the realm of possibilities of the regula-

tory framework of the north. �



OUR WATER, OUR LAND, OUR LIFE
First Announcement
ANNUAL CONFERENCE, TRADE SHOW & WORKSHOP
Iqaluit, Nunavut
November 19, 20, 21, and 22, 2011

COME ONE, COME ALL water professionals to the NTWWA’s
Annual Conference. The conference is the highlight of the year for
water professionals across the north, which includes operators,
engineers, technologists, suppliers, regulators, contractors, and
administrators. The 2011 conference and workshop in Iqaluit will
feature a conference with at least 20 technical presentations, and a
2-day-long operator workshop. 

We are also planning for the 2011 Great Northern Drinking Water
Challenge. 

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

CONTINUING EDUCATION CREDITS AND OPERATOR WORKSHOP
Water Treatment Plant Operators can earn Continuing Education
Credits for attending the conference and the Operator’s 
Workshop on November 21 and 22.

REGISTRATION
Registration forms are now available, so visit
www.ntwwa.com or call 867-873-4325.
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Cambridge Bay, population 1500, is located on the southern shore

of Victoria Island. The potable water infrastructure consists of an

intake system with pumphouse/truckfill station located at Water

Lake, and a buried pipeline to the water treatment plant and water

storage tank located within the heart of the community, approxi-

mately 2.5 km from Water Lake. This infrastructure is 30 years old

and close to the end of its useful life. The Gov ern ment of Nunavut

(GN) expects to have a new potable water system in place within 5

to 10 years. The new system will likely be relocated at the outskirts

of the community, closer to Water Lake and along the pipeline

route.

In 2007, an internal inspection of the water storage tank indi-

cated that the interior tank coating had reached the end of its use-

ful life and should be replaced. Pitting was evident on the floor and

lower walls of the tank. 

A visual inspection of the tank carried out by GN personnel in

2009 indicated that corrosion was more severe than it was in 2007.

In August 2010, the GN retained the services of AECOM Canada Ltd.

(AECOM) to assess the condition of the tank, determine whether

the tank can be rehabilitated to last until a new facility is con-

structed in 5 to 10 years, or whether the tank should be replaced. 

The existing tank is 7.3 m high and 6.5 m in diameter, (approxi-

mately 200,000 litres capacity to the overflow), and is constructed

of welded steel panels. The tank exterior walls and roof are covered

with insulation and cladding. The tank rests on an insulated granu-

lar pad. The tank is located immediately behind the water treat-

ment plant. 

AECOM retained the services of the Acuren Group Inc.

(Acuren) to inspect the tank and to provide a condition report. The

tank inspection was carried out in late August 2010. 

The Acuren report indicated that the interior tank coating has

reached the end of its useful life. However, from a corrosion point

of view, the corrosion that is of concern consists of the small diam-

eter pits found on the floor and the bottom metre of the tank walls

(approximately 10 in number). One of these pits penetrates half the

thickness of the steel. The general surface corrosion found on the

roof and on the pipe penetrations do not pose a concern for the

next 5 to 10 years.

The options considered to address the concerns include: 

Option 1: grinding those 10 or so pits to white steel, and filling

the cavities created with epoxy. 

Option 2: sandblasting the tank interior entirely and applying

a new coating. 

Option 3: replacing the existing tank with another tank of the

same volume, placed over the same footprint. Several types of

tanks were considered:

• Glass lined, bolted tank erected on site;

• Welded steel tank erected on site;

• Welded steel tank transported whole;

• Fibreglass tank transported whole.

The estimated capital cost for each option is presented in the

following table.

Option 1 (to repair corrosion pits) involves the lowest capital

cost compared to the next most economical option by a factor of

8, and would provide the existing tank with a life expectancy of at

WATER TANK
REHABILITATION
IN NUNAVUT

200,000 litre Cambridge Bay water tank.
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CAMBRIDGE BAY
NUNAVUT

REHABILITATION REPLACEMENT

Option 1
Corrosion pits

repair

Option 2
Recoating

Option 3a
Bolted
on site

Option 3b
Welded
on site

Option 3c
Welded
whole

Option 3d
Fibreglass

whole

$35,000 $285,000 $280,000 $560,000 $380,000 $400,000

 www.aecom.comwww.aecom.com

We are AECOM. Our integrated services provide cost 

effective solutions for the planning, construction and 

management of water and wastewater facilities and 

system infrastructure across northern communities.

AECOM...Creating, enhancing and sustaining the 

world’s built, natural and social environments.

 CONSERVING MORE INTELLIGENTLY

By Patrick Wong,
AECOM

Identification of specific corrosion pits.

Corrosion at the base of the water tank.
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CAMBRIDGE BAY
NUNAVUT

least 10 years. With option 1 the interior

ladder should be replaced, the piping in the

plant should be checked for signs of stress,

and the grade around the exterior of the

tank should be adjusted.

The next best option from an eco-

nomic aspect is to replace the tank with a

new bolted tank, as the cost of a new bolt-

ed tank is marginally lower than recoating

the existing. 

It appears that all options other than

option 1 would provide a storage tank with

a life expectancy of 30 years. These other

options might be considered if the tank

could be used at the site of the new

potable water system in 10 years. However,

the feasibility of moving a fully erected

tank through the streets of the community

is questionable because of the large bun-

dles of communication cables and power

lines crossing the streets at low level. In

addition, the storage volume required with

the new water system may be different

than it is currently.

From a life cycle perspective, as the

operation and maintenance cost is relative-

ly similar with all options, the capital cost

governs, making option 1 the preferred

option. Another advantage of option 1 is

that the work can be carried out by a local

contractor.

Along with option 1, the feasibility of

installing a galvanic cathodic protection

system was investigated. In a galvanic

cathodic protection system, the anode is

selected to have a more negative electro-

chemical potential than the steel, and pro-

vides a protective current by reversing the

electron flow. The electrons travel in the

electrolyte (in this case the water), from

the anode to the cathode (the steel). The

anode corrodes preferentially to the steel,

which consumes the anode material until it

eventually requires replacement. Magne-

sium is a preferred material to zinc in a

potable water application. 

Since the corrosion pits are located

within an area that is generally immersed in

water at the bottom of the tank, cathodic

protection would prevent the formation of

new corrosion cells that could develop as a

result of general failure of the coating. 

However, the results of laboratory

analysis indicated that the resistivity of the

water is very high. As a result, the electrons

will have difficulty travelling from the

anode to the cathode and therefore, it was

concluded that a cathodic protection is

not feasible. �

ANTHRACITE
FILTER MEDIA
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NORMAN WELLS
NORTHWEST TERRITORIES

If familiar with pigging technology and also

with the Town of Norman Wells, one might

not be surprised to hear the two men-

tioned together. Pigging is essentially an oil

and gas industry technology and Norman

Wells is a Town built around the discovery

of oil.

In 2010 Norman Wells applied this oil

and gas industry technology to their

municipal water system. Municipal water is

piped to houses in the Town through 6”

Schedule 80 insulated steel pipe, some

above ground and some below. Several

concerns had been raised about the quality

of the buried section after 35 years. One

major concern was the amount of ground

water in the area of the buried section that

had tested positive for chorine, indicating

the potential for several leaks in the line.

Consideration was given to the rehabilita-

tion of the line rather than replacing it. The

costs indicated that rehabilitation was

more cost effective than replacement; the

cost of replacement was estimated to be

around $3000/metre, whereas rehabilita-

tion brought the costs down to around

$1000/metre. 

The underground system is approxi-

mately 1 km long, and the system is above

ground before and after the buried section.

A plan was formed to clean the under-

ground system “in situ” as well as coat the

inner surface with an epoxy paint. The

epoxy is very durable and forms a barrier

between the water and the metal pipe,

halting the chemical reaction that led to

the build-up of deposits. The epoxy also

provides corrosion resistance to the pipe

itself. Once the job is complete, this 35 year

old water main will be "as good as new." 

Pigs composed of various densities of

foam with various wire brushes were insert-

ed and pushed through the line to clean it,

followed with hydrochloric acid (HCL) to

get the pipe to bare metal. Next, the epoxy

coating was to be applied in many thin lay-

ers using a “plug” of paint between two

pigs, pushed by air and dried between

applications.

WATER MAIN
REHABILITATION IN NWT

Hydrant
connection
showing  build-up
in water line.
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NORMAN WELLS
NORTHWEST TERRITORIES

Before a pig could enter the line there

was a lot of preparation work to be done. A

great deal of planning went in to ensuring

that all of the materials required for the job

as well as the tools, equipment, and person-

nel arrived in Norman Wells for the start of

the short working season. A temporary

water line had to be installed in order to

provide Town residents with water for the

duration of the project and close to 50

excavations were necessary for all of the

residential services, hydrants, and valves.

The clean-up and running of the tem-

porary line was relatively straightforward.

A boardwalk that had been removed was

reused in some places as a cover over the

temporary line as it had to stand up to foot

and bicycle traffic all summer. 

A staging area was set up at one end

of the buried pipe section and a receiving

area was set up at the other end. Air com-

pressors with generators were set up at

both ends and both ends had a trap door

so that pigs could be loaded and pushed

from either end. The difference was that

the staging end was set up with an intake

for liquids (water, HCL, and paint) and the

receiving end was equipped with an outlet

to a 400bbl holding tank for the released

build-up from the cleanup and the spent

HCL.

Cleaning the line was the first step of

the process and it proved to be a challeng-

ing task. Years of build-up in the line had

reduced the inner diameter down to 2” or

less in sections. Once a flush with water

had been completed a swab was inserted,

followed with water and pushed with air

By Rob Osborne
AECOM

Stantec has a long history of projects in the northern territories  
and is looking forward to building on this foundation in the region.

For more information contact our Yellowknife office at (867) 920-2216
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An Environment of Exceptional Solutions.

One Team. Infinite Solutions.

Years of build-up
in the line had
reduced the inner
diameter down to
two inches or less
in sections.

Receiving area for water line pigging.

Build-up removed during
water line pigging.
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from the compressors. The swab promptly

got stuck and it was the work of the rest of

that day and part of the next getting it

through by pushing alternately with air

from both ends of the system. More pigs

were launched after it was dislodged. Dur-

ing subsequent runs, every time a pig was

removed from the trap at the receiving end,

the entire trap was full of debris from the

pipe. The pile eventually reached the level

of the trap, which was 2’ off the ground.

At length the water main was clean.

The next step was cleaning down to bare

metal using HCL in advance of the epoxy

coating. A pig was inserted, followed by HCL

and another pig. Compressed air was used to

push the plug of HCL back and forth until it

was spent. There were some setbacks when

the HCL exposed holes in the water main

that had previously been plugged, but they

were dug up and either a spool piece was

added or a patch welded on.

A job well done by Clean Harbours, and

Northridge Contracting in Norman Wells. �

NORMAN WELLS
NORTHWEST TERRITORIES
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Condition of various pigs that were sent through the water line to remove the build-up.
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TALOYOAK
NUNAVUT

A challenge was set by the Government of

Nunavut to provide the northernmost set-

tlement on mainland of Canada with a self-

contained, environmentally sound water

treatment plant that will not only generate

clean, pure water all year round, but will

foster local development and help stave

off climate change. This was the tall order

faced by a project team consisting of Dillon

Consulting Limited., BI Pure Water (Canada)

Inc., Kitnuna Projects Inc., EA Energy Alter-

natives, Quilliq Energy and other local

firms.

The Hamlet of Taloyoak is a communi-

ty of 700 located on the shore of the Arc-

tic Ocean at 69o 32' north latitude. Adding

to the project’s complexity was its “Triple

Bottom Line” approach. Usually cost is

paramount, but the Taloyoak water treat-

ment project also had to give equal weight

to social and environmental considera-

tions. In particular, the Government of

Nunavut requested a design with a minimal

impact on the fragile northern environ-

ment. 

To cut fuel emissions, ongoing costs,

and to meet the project’s environmental

‘bottom line’, the project team wanted to

reduce dependence on diesel generators as

much as possible. This would reduce not

only the straight cost of the fuel, but also

the added expense of shipping it from the

south. As a result, solar and wind energy

were chosen as the primary power source,

since they are renewable, and non-pollut-

ing. A three power approach was taken to

utilize the advantages of each power

source. Alternative energy sources are

prime power, with solar effective when

there is sun and a wind turbine when there

is wind. The main power source is grid

power, as required in Nunavut by regula-

tion, which supplies added stability to the

system. Inside the water treatment plant is

an emergency backup generator to supply

emergency power when grid power is not

available or when the alternative energy

battery bank is low. 

The solar power component of the

Taloyoak treatment plant consists of forty-

eight 175 Watt photovoltaic modules

mounted on four support poles. Each bank

of twelve solar modules is controlled by a

sun tracking device, allowing them to con-

tinuously follow the sun at an ideal angle.

The combined solar modules have a total

power rating of 8.4 kW. On a sunny summer

day, these cells can produce upwards of 40

kWh, equivalent to more than half a day of

operating power. 

Some of the solar power will be used

to charge a battery bank made up of 48

batteries installed in the building. By using

solar energy rather than relying solely on a

generator, almost 11 tonnes per month of

CO2 emissions to the atmosphere are elim-

inated. This corresponds to more than 130

tonnes of CO2 reduction each year. The

entire on-site power consumption is 60

WATER TREATMENT
FACILITY IN NUNAVUT

Cartridge filtration
canisters in Taloyoak.

Three dimensional computer mockup
of water treatment facility.
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kWh per day, meaning that on an ideal day,

up to two-thirds of total power usage can

come from solar energy. 

To supplement the solar system, a

small wind turbine was installed on a 21

metre high tower. Wind power is propor-

tional to the area that the turbine sweeps,

the air density, and air velocity to the third

power. Based on the mean wind speed in

Taloyoak of approximately 7 m/s, the the-

oretical wind power is therefore 1.75 kW.

Wind power does fluctuate depending on

variables like wind speed, but if combined

with energy storage batteries, it can help

reduce dependence on fossil fuels. This

helps to reduce CO2 emissions even more.

Some of the renewable energy is used

to heat the plant, but even so, the severe

arctic weather required extra insulation.

The walls have an insulation value of R30

and the ceiling is R40, using air tight, struc-

tural insulated urethane foam panels. The

underfloor is also insulated to an R40

value.

The raw water supply is from an adja-

cent reservoir, which is filled each summer

by melting snow. During winter the ice on

the reservoir can be up to 3 metres thick.

However, the insulated intake lines are

installed below ten feet, and are heated to

prevent freezing. The water quality objec-

tives are for the treated water to have very

low turbidity with a 4 log removal of virus

species and a 2 log removal of cysts.

The water treatment system itself fea-

tures cartridge filtration from 20 micron

down to 1 micron Absolute, supplemented

by chlorination to provide the required

minimum residual level. Monitoring of

water quality is accomplished by a manual

chlorine analyzer. A return line to the reser-

voir allows recycling of the water if

required. 

The Taloyoak plant was assembled at

the BI Pure Water facility in Surrey, B.C. and

well tested before shipment. From Surrey,

the modular system went by truck to Mon-

treal, Quebec, and then north to Taloyoak

on the sealift.

Providing Nunavut residents with rele-

vant job skills was a key aspect in meeting

the project’s social objectives. Accordingly,

BI Pure Water worked closely with local

contractors for a successful installation

phase, after which the few operational

problems that surfaced were quickly iden-

tified and dealt with before the plant was

commissioned. 

The training plan for local staff went

beyond the specifications in the tender

By George Thorpe
BI Pure Water (Canada) Inc.
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documents. BI Pure Water supplied its

“Remote Monitoring and Trending” system

for the warranty period. The system pro-

vides alarm reporting and data monitoring

as well as trending of important parameters

such as chlorine level, pressure differen-

tials, pump speeds, flow, alarms and out-

puts from the turbidity and chlorine ana-

lyzer instruments. This information is avail-

able on computer screens in Taloyoak, and

at the BI Pure offices in Surrey. Ongoing

training is the result, with BI Pure staff avail-

able to help the operator diagnose prob-

lems in real time.

The water treatment system now pro-

viding clean, safe water to the people of

Taloyoak is modern, efficient, and cost-

effective. The system is also establishing a

new benchmark for Nunavut water treat-

ment facilities by incorporating environ-

mental sensitivity through a reduction in

fossil fuel use, and social responsibility

through local skills development. �

Serving Western Canada for over 100 years
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STATS CAN

STATISTICS CANADA
2011 SURVEY OF
DRINKING WATER PLANTS
In the winter of 2012 Statistics Canada will be conducting the Survey

of Drinking Water Plants. This survey is a census of public drinking

water plants serving communities of 300 or more people. The survey

results will produce a national portrait of treatment processes and

costs, and source water quality across Canada, for facilities that

range from ones with complex treatment processes to basic ground-

water well supplies that provide minimal or no treatment. 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 envi-

ronmental accounts and indicators.

Drinking water plant opera-

tors will be contacted by phone in

the fall of 2011 to verify contact

name and address. The survey will be

mailed out in January 2012 and we

encourage all utilities that receive the survey

to complete it as best and as soon as possible and

return it to Statistics Canada. Specific enquires about

this survey should be directed to Environment Accounts and Statis-

tics Division, Statistics Canada, Ottawa, Ontario, K1A 0T6 or by email

to environ@statcan.gc.ca. �

Safe Water Integrity

Innovative Sensor Solutions
To Minimize Risk And Ensure Water Quality

ENDETEC solutions ensure water quality by providing 
continuous in-pipe monitoring of chemical pollutants and 
early warning detection of microbiological contamination.
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  clean your water tank

For Info and a Free Instructional DVD Contact Your GNWT - Regional 
Municipal and Community Affairs Offi ce 

When Cleaning Your Tank You Will Need

It is the individual homeowners 
responsibility to ensure that the 

water tank is clean and disinfected.

Your household water tank should 
be cleaned at least once per year.

Over time, sediment, algae 
and bacteria can build up 

in your tank.

For contact information go to - http://www.maca.gov.nt.ca/contactus/contactus.html
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Groundwater is not typically a viable

source of potable water in the arctic, due

to the widespread presence of permafrost.

However, permanently unfrozen zones

known as “taliks” exist beneath many large

rivers and lakes which do not freeze to the

bottom. The exploitation of groundwater in

these talik zones may be a viable alternative

to surface water in some northern commu-

nities. To date little research has been com-

pleted on the use of these zones as a

potential source of potable water.

During 2008 and 2009 Nuna Burnside

Engineering and Environmental Ltd. com-

pleted a hydrogeological evaluation of a

talik aquifer beneath the Coppermine River

near the Hamlet of Kugluktuk. The evalua-

tion was completed to determine if ground-

water beneath the river could be used as a

community water source. Water is currently

provided by a surface water intake located

on the river. Historically there have been

issues with the water supply including:

• High turbidity which requires expensive

treatment

• Saltwater intrusion from Coronation Gulf

which reaches the intake during seasonal

conditions and storm events

• Displacement of pipes due to spring ice-

rafting

• Siltation of the intake screens.

In theory, a water supply based on

groundwater from beneath the Coppermine

River could solve many of the water issues

facing the community. 

The concept for a talik based ground-

water water supply is based on a horizontal

well (or wells) completed in the unfrozen

sediments beneath the river. Ideally the sys-

tem would draw water from a confined

aquifer. An ideal confined aquifer would be

a course grained water bearing stratigraphic

unit under hydraulic pressure from the

upstream higher elevation portion of the

talik that is isolated from surface water by

low permeability layers. Groundwater

extracted from sediments beneath the river

would have low turbidity and therefore

would require less treatment. In addition,

the challenges associated with a surface

water intake such as displacement of the

intake pipes due to ice damage would no

longer be an issue.

In 2008, a geophysical survey, using

innovative seismic acoustic resonance and

seismic refraction methods, was conducted

by Geophysics GPR International Inc. in the

area near the current surface water intake to

delineate the stratigraphy beneath the river

and to provide a preliminary assessment of

the suitability of these zones as potential

groundwater sources. The seismic acoustic

resonance method uses the information

from an induced seismic signal in the fre-

quency domain instead of the direct time

domain, as with classic seismic reflection.

For both methods, the principal parameter

involved is the acoustic impedance contrast

between materials. The survey was com-

pleted while the river was frozen. The geo-

physics clearly identified ice thickness,

water depth, overburden thickness, and

bedrock topography.

Test drilling from the ice was conduct-

ed in 2009 to assess the potential aquifers

identified by the geophysical surveying. 

Monitoring wells were installed

through the ice in the middle of the river at

various depths to test the hydraulic proper-

ties of the aquifers and determine the

groundwater chemistry.

GROUNDWATER SUPPLY
FROM A TALIK AQUIFER IN
KUGLUKTUK, NUNAVUT

Air rotary drill rig installing test wells into the talik aquifer
beneath the Coppermine River at Kugluktuk, Nunavut.
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No confined aquifers were identified,

and as a result, the stratigraphic horizons

that could produce the needed volume of

water from the sediment at depth were

brackish. A 5 m thick unconfined aquifer,

consisting of a course sand layer containing

fresh water was identified immediately

below the river bed.

Preliminary pumping tests and grain

size analyses of the coarse sand layer sug-

gest that hydrogeological conditions could

support the construction of a horizontal

well intake. In this scenario flow into the

screen would be designed to be passive

using the hydraulic head of the river rather

than pumped. This reduces the concern of

drawing saline water into the screen from

the deeper sediments. Preliminary calcula-

tions suggest that the reduction in turbidity

of the water as it flows from the river

through the sand layer and into the well

screen would be significant. A sub-river bot-

tom intake would also eliminate issues

related to siltation, ice rafting, and storm

event salt water intrusion. 

Further testing is required to deter-

mine screen size, screen length, and well

depth that would be required to maximize

well efficiency. 

The studies at Kugluktuk demonstrat-

ed that although a confined aquifer is not

present beneath the Coppermine River near

the community, there is still potential for

using a shallow unconfined aquifer immedi-

ately beneath the river as a potable water

source. 

Groundwater in talik zones is an

untapped resource that may be able to help

mitigate water supply issues in some north-

ern communities, where the surface water

quality and/or the hydraulic regime requires

expensive intake construction and mainte-

nance, and/or expensive treatment to

address issues such as turbidity. �

By Jim Walls
Nuna Burnside Engineering and Environmental Ltd.

WE DO IT ALL
CORROSION PROTECTION & SEALING SYSTEMS YOU CAN DEPEND ON

®Extend Structure Life,
Reduce Maintenance & Repair Costs
• for industrial steelwork, pipework & road surfaces
• above & below ground pipe, valves, fittings & steel
• offshore marine piling protection
• road, bridge, airport & asphalt applications

A member of Winn & Coales International.

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

Pumping a test well to determine the
hydraulic characteristics of the talik
aquifer and groundwater quality.
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When officials from Environ-

ment Canada told me they were

considering having me go to CFS

Alert to study a treatment wet-

land I didn’t think much of it. I

thought to myself: How could

there possibly be a functioning

treatment wetland at that lati-

tude (82°30′N)?

Canadian Forces Station

Alert is a military installation

located on the northeastern tip

of Ellesmere Island. It is the

most northerly permanent set-

tlement in the world. CFS Alert is approximately 817 km from the

North Pole and is closer to Moscow than it is to Ottawa. 

According to Environment Canada, on average there are only 8.5

days per year when the temperature is above 10C. Here are some

other gripping facts: 

• The daily average temperature for July is only 3.3C. 

• The daily maximum temperature is usually around 6C for July – the

warmest month of the year. 

• The daily minimum is only above zero for a short period in July and

only just above zero (0.7C on average) – the rest of the year the

daily minimum is below freezing. 

Besides temperature, the other striking feature at this latitude is

the solar day. Because of its high latitude, Alert experience continu-

ous darkness from mid-October to the end of February. From about

April 8 to September 5, there is no night time. 

It’s hard to imagine more extreme conditions for a constructed

wetland and that’s exactly why it’s worth studying. 

In the summer of 2010 a new constructed wetland, designed by

FSC Architects & Engineers, was installed at the base with the intent

to treat the base’s wastewater. The old discharge location was at the

top of a hill and the slope of the flow path was very steep and caused

extensive scouring. While there was definitely overland flow and

extensive growth of plants, the treatment was minimal in summer due

to the short distance and speed of travel. 

The new wetland promises much greater treatment because of

EVALUATING
CONSTRUCTED WETLANDS
AT CFS ALERT, NUNAVUT

Landscape around Alert, Nunavut.

Underwater specialists serving 
Ontario, Western Canada & the Arctic 

SINCE 1963

Winnipeg: 204.237.8639

Thunder Bay: 807.627.7185

Yellowknife: 867.446.2284

TOLL FREE NORTH AMERICA

1.800.599.4933

www.dominiondivers.com

Our New Seamor 300F 
Remotely Operated Vehicle

Underw
 

water specialists serving 
stern Canada & the Arctic  

63E 19CCESINC
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By Brent Wootton and Gord Balch,
Centre for Alternative Wastewater Treatment, Fleming College

 
 
 

 

Corporate Headquarters: 

sales@delco-water.com

Need a Custom Solution?

DelcoWater’s Products:

Specialists in custom solutions for small to medium sized communities and 
municipalities.  

Below: Graded area for new wetland treatment system.
Right: Growth associated with existing sewage discharge.
Lower right: Sewage discharge above wetland treatment area.

the longer flow path caused by flow diversion through the placement of berms.

The wetland was commissioned in September 2010. It’s not known how long it

will take for plants to colonize the disturbed soil or what the treatment effica-

cy will be when the wetland is fully functional. The longer flow path and longer

residency of water in the wetland should result in greater treatment. The water

leaving the pipe is as warm as 20C but quickly cools down by the time it reach-

es the ocean. Studying a constructed wetland at this latitude will be a first in the

world and will provide important information about temperature dependent

processes such as the nitrification of ammonia and the decomposition of organ-

ic matter. 

It is well documented that cold climate conditions significantly alters the

treatment performance of wetlands. The influence of low temperatures and

freezing conditions can significantly alter wetland processes such as holding

times, chemical cycling, plant dormancy, and microbial activity. All of these

alterations can be measured within a constructed system when the volume of
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effluent entering the system is known or

can be calculated. Measuring these alter-

ations with in a tundra system is, however,

more difficult. 

Land application of sewage is one of

the oldest forms of wastewater manage-

ment around the world and is common in

many parts of the Arctic. Land treatment

and wetland systems make use of the natu-

ral biogeochemical cycles of plants, peri-

phyton and the soil for the transformation,

and mineralization of organic matter in the

wastewater. 

In Nunavut, wastewater disposed onto

the land is done so at some distance away

from the community and drinking water

sources. Although overland flow of waste-

water is present in many communities as

part of the treatment process, it is fre-

quently coupled with treatment in more

natural tundra wetland systems. Whether

or not these systems existed as wetlands

before receiving increased water and nutri-

ent loads, they are definitely transformed

as a result of the anthropogenic influence.

Evidence from fertilization studies show

that nitrophilous and hydrophilic plants

have been found to colonize these envi-

ronments following long periods of

increased water and nutrient loading. This

can been observed by the lush vegetation

that grows near sewage disposal sites

across the north. 

The use of overland flow and wet-

lands is extensive for both primary and sec-

ondary treatment in Nunavut and NWT. It

could be argued that some of the natural

wetland complexes may be considered

augmented natural wetlands or even con-

structed wetlands. Engineered berms have

been employed to designate a flow path

through natural wetlands, such as in Arviat,

and in other locations. CFS Alert will be the

most northern application of flow diver-

sion berms for the purpose of treating

wastewater.

Augmented wetlands, natural wet-

lands, and peatlands have shown excellent

ability to treat wastewater in more temper-

ate locations and recent studies by the

Centre for Alternative Wastewater Treat-

ment, and by Environment Canada have

shown wetland systems as effective in the

treatment of municipal wastewater at cer-

tain times of the year (frost free period). 

The plans currently are to study the

wetland in Alert in 2011 and 2012. The

results of this research will provide impor-

tant insights for regulators on the efficacy

of constructed wetlands in the context of

the CCME guidelines. �SERVING EVERY COMMUNITY IN THE NWT & NUNAVUT FOR OVER 40 YEARS

EQUIPMENT SALES  SERVICE  RENTALS  INDUSTRIAL SUPPLY

WE COVER ALL INDUSTRIES
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NORTHERN WATERWORKS already has over 
13 years of First Nation water/wastewater 
training, auditing and operational experience. 
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Nation water treatment systems throughout 
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Since 1997 Northern Waterworks Inc. has 
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reaching as far north as Hudson and James 
Bay. Approximately 250 First Nations 
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programs provided by Northern Waterworks 
Inc. With Northern Waterworks you don’t just 
get a service provider whom specializes in 
provision of Overall-Responsible-Operator 
services, you also have access to a company 
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You are never alone and your community 
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Our pilots are on stand-by 24/7.
Call immediately if you have an emergency.

WATER / WASTEWATER EMERGENCY HOTLINE

1. Call 1-866-727-2424
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3. Phone Numbers (home/work)

4. Name of your community
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We specialize in ensuring your 
community has a safe water supply!! 

Quick response and  guaranteed 
solutions for your water problems!!

NORTHERN WATERWORKS INC.
Phone: 807.727.2424    
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Introduction
Gjoa Haven, situated on King William

Island, is a small community located in the

central region of Nunavut (68°37′33″N 095°

52′30″W). Gjoa Haven employs a single-

celled engineered wastewater lagoon,

which has been in operation since 1995, fol-

lowed by a more recently added small sec-

ondary holding cell. The wastewater lagoon

services a population of just over 1000 peo-

ple producing approximately 47,000 m3 of

wastewater annually. All wastewater in Gjoa

Haven is trucked to the lagoon and the

lagoon discharges continuously in the ice-

free period between June and September.

Lagoon effluent is further treated through

approximately 600m of wetland before

converging with a stream that flows beside

the landfill. This combination of wastewater

and landfill effluent travels approximately

another 600m before it discharges into the

Beaufort Sea. Gjoa Haven’s existing water

license requires effluent TSS to be below

100 mg/L and effluent cBOD5 to be below

75 mg/L just prior to the point where dis-

charge from the wastewater lagoon enters

the ocean. 

Sampling of Gjoa Haven’s wastewater

lagoon and wetland occurred over several

days during the months of June and August

of 2010. Samples were taken of raw waste-

water (influent), lagoon discharge (efflu-

ent), several locations through the first

600m of wetland (wetland) and from the

layer of sediment at the bottom of the

lagoon (sludge). In June, lagoon effluent was

flowing freely through the discharge culvert

of the primary cell into the secondary hold-

ing cell and then into the wetland. In

August, the lagoon level had fallen below

the level of the culvert, indicating that

water was leaving the lagoon in another

manner, possibly via exfiltration through the

berm wall and into a stream flowing beside

the lagoon. Effluent samples in August were

taken from the water column within the

lagoon and the wetland that had existed in

June had dried up, so wetland samples in

WASTEWATER
TREATMENT IN
GJOA HAVEN, NUNAVUT

Sampling points in June and August at the
Gjoa Haven wastewater lagoon and within
the wetland. WL-1 in both June and August
were closest to the receiving environment.
WL-R refers to a reference  sampling point
and is outside of the treatment wetland.

Culvert with lagoon effluent flowing from Gjoa Haven’s
main lagoon into the smaller holding cell. Effluent sam-
ples were collected from this location  in June. 

Sewage discharge in Gjoa Haven.
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August were taken from a different flow

path. Figure 1 shows the sampling locations

in both months. Influent, effluent and wet-

land samples were all taken in triplicate

over three days. Sludge samples were taken

once at up to eight locations from the bot-

tom of the lagoon. Measurements of tem-

perature, dissolved oxygen concentration,

conductivity, pH and depth of sludge were

also taken in the lagoon. 

Sampling results
The TSS concentration in Gjoa Haven’s

raw wastewater ranged from about 300 to

550 mg/L. In June, TSS in the effluent from

the lagoon was around 60 mg/L. In August,

samples taken from the water column indi-

cated TSS levels between 65-100 mg/L. In

both months, samples taken in the wetland

showed that TSS levels entering the Beau-

fort Sea were less than 25 mg/L. 

Concentration of cBOD5 also

decreased throughout the treatment sys-

tem in both June and August. Influent

ranged from about 350 to 450 mg/L. In

June, cBOD5 in the lagoon effluent was

measured between 150 to 200 mg/L. In

August, samples taken from the water col-

umn indicated cBOD5 levels close to 100

mg/L. Samples taken in the wetland

showed that cBOD5 levels entering the

receiving environment were less than 25

mg/L. 

Influent concentrations of total

ammonia nitrogen (TAN) ranged from about

115 to 135 mg/L. In June, TAN in the lagoon

effluent was around 75 mg/L. In August,

TAN in the water column was close to 80

mg/L. Samples taken in the wetland

showed that ammonia levels entering the

receiving environment were around 5 mg/L

in June and close to 15 mg/L in August. 

Discussion
The results of this field study indicate

that the full treatment system in Gjoa

Haven, including both the lagoon and wet-

land, is able to produce an effluent with less

than 100 mg/L of TSS and less than 75

mg/L of cBOD5. However, there are factors

that are affecting the wastewater treatment

that could be modified to improve treat-

ment within the lagoon. 

Dissolved oxygen is required for bacte-

ria populations to break down organics and

reduce cBOD5 concentrations. The dis-

solved oxygen (DO) levels measured in Gjoa

Haven were very low, less than 0.6 mg/L,

indicating that little aerobic microbial

action was taking place. An increase in the

DO concentrations would likely result in

improved cBOD5 removal through the

lagoon. DO in facultative lagoons is typical-

ly supplied by algae photosynthesis, so the

generation of a healthy population of algae

is desired. The Gjoa Haven lagoon was

observed to be brown in colour, indicated

that little or no algae were apparent in the

lagoon. The reasons for the limited algae

population are being investigated.

Facultative lagoons are often designed

based on hydraulic retention time (HRT), or

the amount of time wastewater is retained

within the treatment system. Nominal HRT

for lagoons is calculated based on the vol-

ume of the lagoon and the daily flow of

wastewater into the lagoon. In Arctic

lagoons, raw wastewater that is deposited in

the winter remains within the lagoon until

the spring melt. This could indicate an HRT

up to 8 months; however, little treatment is

By Jane Challen Urbanic, 
Water Science and Technology, Environment Canada

Five-day carbonaceous biochemical oxygen demand (cBOD5) con-
centrations across the Gjoa Haven treatment system in August.
WL-1 samples were the furthest downstream from the wastewater
lagoon. 

Total ammonia nitrogen (TAN) concentrations across the Gjoa
Haven treatment system in August. WL-1 samples were the furthest

downstream from the wastewater lagoon. 
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expected to occur during this time due to

low temperatures and low dissolved oxygen

levels. In Gjoa Haven, the nominal HRT was

between 80 and 120 days, which compares

favourably to the minimum HRT calculated

based on standard Nunavut lagoon design.

However, observations at the Gjoa Haven

lagoon indicated that some contents of the

lagoon may have been exfiltrating through

the berm. This unplanned method of dis-

charge may be causing short-circuiting,

resulting in reduced time available for treat-

ment and increased effluent cBOD5. 

An accumulation of sludge on the bot-

tom of a lagoon reduces the effective vol-

ume of the lagoon, thus reducing HRT. The

depth of the sludge layer in Gjoa Haven was

measured and found to take up 10-30% of

the total lagoon volume. The large range was

calculated based on varying sludge depths

measured within the lagoon. A study con-

ducted on lagoons in cold climates indicat-

ed that sludge should account for no more

than 5% of the lagoon volume. Removal of

sludge in the Gjoa Haven lagoon may

improve the treatment capabilities of the

lagoon.

Facultative lagoons can also be

designed based on aerial BOD loading rates,

or the mass of cBOD5 that is introduced per

hectare of lagoon surface area. Loading rates

in Gjoa Haven were estimated to be

between 20 and 44 kg of cBOD5 per hectare

per day. The recommended BOD aerial load-

ing rate is 11-22 kg/ha.day for cold climate

lagoons. Although the estimates of BOD

loading may have a high source of error due

to a gross estimation of wastewater produc-

tion in the community, the level of treat-

ment through the lagoon measured by this

study indicates that the lagoon is likely

undersized for the quantity and strength of

raw wastewater being treated.

Conclusions
While the wastewater treatment sys-

tem in Gjoa Haven is currently meeting the

water license requirements for effluent con-

centrations of TSS and cBOD5, effluent

quality from the lagoon could potentially

be improved with an increased dissolved

oxygen concentration, removal of the

sludge or by increasing the size of the

lagoon. �
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Over the past decade there has been a

strong history of consultation and coopera-

tion on the management of wastewater in

Canada, and through various consultation

processes, interested parties have indicated

the need for all levels of government to

develop a harmonized approach to manag-

ing the wastewater sector in Canada. To

meet this need, federal, provincial and terri-

torial governments collaborated through

the Canadian Council of Ministers of the

Environment (CCME). This work culminated

in 2009, when the CCME endorsed the

Canada-wide Strategy for the Management

of Municipal Wastewater Effluent (CCME

Strategy). The CCME Strategy aims to ensure

that owners and operators will have regula-

tory clarity in managing wastewater effluent

under a harmonized regulatory framework

that is protective of human health and the

environment. Environment Canada sees the

Strategy as the foundation to develop a har-

monized approach for the management of

wastewater effluent in Canada. 

To implement the CCME Strategy, the

federal government committed to develop

a Regulation under the Fisheries Act that

reflects the Strategy’s national wastewater

effluent quality standards established in the

CCME Strategy. To this end, Environment

Canada proposed the Wastewater System

Effluent Regulations (WSER) in March 2010,

which is targeted for final publication in late

2011. The proposed Regulations include

effluent quality standards reflective of a

secondary level of wastewater treatment or

equivalent. The objective of the proposed

Regulations is to reduce the risks to ecosys-

tem health, fisheries resources and human

health by decreasing the level of harmful

substances deposited to surface water from

wastewater effluent. The implementation

of the Regulations would require higher risk

wastewater treatment systems meet per-

formance standards (2020) before medium

or lower-risk wastewater treatment systems

(respectively 2030 and 2040).

Considerations for the North
The CCME Strategy recognizes that

Canada’s north faces unique concerns due

to its extreme climatic conditions and

remoteness which have implications for

wastewater management. Therefore, the

CCME Strategy provides a window of up to

five years to undertake research into factors

ENVIRONMENT CANADA
WORK TO IMPLEMENT
THE CANADA-WIDE STRATEGY

Map of Canada showing northern regions
excluded from the proposed Wastewater
System Effluent Regulations in red.
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that affect performance of wastewater

facilities in northern conditions. To reflect

this, the Northwest Territories, Nunavut and

those regions north of the 54th parallel in

Quebec and Newfoundland and Labrador

are excluded from the proposed WSER Reg-

ulations.

Under CCME a Northern Working

Group has been established as a forum for

the Northwest Territories, Nunavut, New-

foundland and Labrador, Quebec and Envi-

ronment Canada to advance on the issues

associated with wastewater management in

Canada’s Far North. 

Environment Canada Data
Collection on Wastewater
Treatment in the North

The majority of the 81 municipal

wastewater systems located in the north

use passive lagoon systems. Most lagoon

systems are ice free only for 2-6 months of

the year, which is a short window for active

biological treatment. Furthermore, more

than half of the systems include natural

wetlands as treatment. The use of wetlands

differs between those which receive efflu-

ent continuously throughout the spring,

summer and fall, and those that receive a

large volume during the annual decant. 

Several constraints and challenges

were identified as influencing wastewater

treatment in Northern Canada, including

climate (low temperatures and short ice-

free seasons), logistics (construction and

access to supplies and expertise), costs

(both capital as well as operation and main-

tenance), geology and topography (land

available for facility) along with community

capacity (training and administration).

Environment Canada’s extensive

research and sampling program at waste-

water systems in the north started in 2009

and focuses on examining the current per-

formance of wastewater treatment tech-

nologies and technical factors that affect

the performance of wastewater systems in

northern Canada. 

Environment Canada’s research aims at

collecting information about the waste-

water treatment systems in Northwest Ter-

ritories, Nunavut, Nunavik (Nothern Que-

bec) and Nunatsiavut (Northern Labrador).

Information collected include treatment

systems’ design and operational informa-

tion (volumetric flows, dimensions of the

lagoon, years in service, pH, dissolved oxy-

gen levels, solids build-up, etc), as well as

samples of the influent (raw sewage), efflu-

ent (treated water), sludge (solids that have

accumulated on the bottom of the lagoon)

and water within wetlands. The samples are

analyzed for solids, organic matter, nutri-

ents and metals. 

Environment Canada
Future Work

Environment Canada will continue to

work collaboratively within the CCME

Northern Working Group to develop

options to address the issues facing waste-

water systems in the North, as per the

CCME Strategy.

Environment Canada recognizes the

importance of engaging stakeholders and

interested parties, and is committed to

sharing information and getting feedback

throughout progress on this initiative. �

By Mary Kelly & Isabelle Mayr,
Environment Canada

Suppliers of the most complete line of water
distribution products serving the Canadian North
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The Town of Manning’s original (existing) surface water treatment

plant was upgraded in 1999 to meet Alberta Environment’s 1997 Stan-

dards and Guidelines. The water treatment plant consisted of a sur-

face raw water supply from the Notikewin River, raw water storage

ponds, conventional water treatment system, and chlorination for

disinfection.

The existing plant was located adjacent to the Notikewin River

in the middle of the Town on a residential street and the raw water

storage reservoirs were located on a hillside connected by a 3.5 km

long pipeline. The raw water could be directly pumped to either the

raw water reservoir or the existing plant. Raw water was pumped

directly to the plant, when it was filling the reservoirs; and alter-

nately, it flowed by gravity, when it was feeding the plant from the

reservoirs.

To meet the 25 year regional demands, the plant capacity

would need to be doubled. The existing treatment facility also had

limited available space for expansion. Expansion would require the

purchase and demolition of neighbouring homes. This option would

provide ample room for expansion and would allow the existing

plant to continue operation until the new system was commis-

sioned. However, the Regional Water Supply Committee (Commit-

tee) had significant concerns with expansion of the existing facility

at its current location. Locating a plant in the middle of a residential

neighbourhood places unnecessary risks and nuisances to the public

associated with, for example, the delivery of dangerous chemicals,

such as chlorine gas, as well as the potential for noise, dust, and

odours from the construction and/or maintenance of the facility.

Thus, a decision was made to identify a new site for the regional

plant.

The performance of the existing system was in accordance with

its current operating approval; however, it would not meet the

Guidelines for Canadian Drinking Water Quality (GCDWQ), nor

Alberta Environment’s (AENV) treated water quality standards for

turbidity and colour. The raw water quality of the Notikewin River is

typical of many river sources in Alberta—characterized by high

colour, high organic concentrations (above 20 mg/L dissolved organ-

ic carbon [DOC]), and seasonal variations in turbidity. High levels of

disinfection by-products (DBPs), and taste and odour issues are a

concern with organic-laden raw water sources. 

WATER TREATMENT
IMPROVEMENTS IN
MANNING, NORTHERN ALBERTA
Water treatment building in Manning.
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A number of treatment schemes were considered including improved coagulation

upstream of the existing high rate clarification system; ballasted flocculation (a proprietary

process using recycled micro-sand that provides a weight to help the coagulation improve set-

tling) with the existing filters; pre-treatment with deep bed filtration; and pre-treatment with

low pressure membranes (micro/ultra-filtration); and partial treatment by nanofiltration (NF);

disinfection by chlorination; chloramination and ultra-violet disinfection.

Coagulation, enhanced coagulation, and activated carbon are the traditional organ-

ic control processes commonly used in Alberta. However, previous studies and addition-

al bench-scale testing showed that chemical pre-treatment alone was not adequate

enough to reduce the organics to levels that do not create excessive DBPs. In such

instances, advanced organic removal technologies are required.

The Committee was determined to provide a sustainable water treatment facility

that would meet the capacity requirements of the regional system for the next 25 years

and be versatile enough to address changing regulatory and regional delivery require-

ments. Project objectives were developed so that the design of the system would pro-

vide for the 10-year projected demand and be expandable within the building envelope

to meet the 25-year projected demand. The new system would consistently meet or

exceed drinking water quality objectives, thereby, providing peace-of-mind to consumers

By G. Drachenberg, S. Suthaker, R. Chan & S. Marcy,
Associated Engineering

Right: Clarifer units. Lower right: Membrane filtration units.

MANNING
NORTHERN ALBERTA
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that they are receiving high quality drinking water. In addition, the

system would be designed with remote monitoring and operation.

The design would seek to minimize capital improve costs; and max-

imize, if possible, the net treated water production by minimizing

waste production.

Membrane technology (UF and NF) was selected as it provides

a robust system. The membrane filtration is able to treat varying

water quality, and facilitates an easily phased, construction schedule

to address capacity requirements of the 10- and 25-year terms by

installing additional membrane modules to accommodate growth.

The Committee opted to add an organic polishing process to par-

tially remove organics, followed by chloramination, in order to bring

the potable water taste and odour issues to tolerable levels and to

meet the DBP standards.

Treating a portion of the filtered water for organic control

reduces overall operating and construction costs. NF membranes

require significant pumping (power) requirements to operate and can

produce a waste stream of up to 30% of the influent treated water.

In addition, NF can increase the corrosiveness of the treated water.

Blending the NF permeate with the UF permeate helps to reduce the

corrosiveness of the final water delivered to the distribution system,

as opposed to treating 100% of the flow with NF, which would have

required additional chemical conditioning. Pilot tests were conduct-

ed to establish the required level of blending (50%) of NF and UF

treated water by conducting simulated distribution system tests to

minimize DBP formation.

The full-scale plant, consisting of clarifier pre-treatment,

immersed UF membranes and NF membranes, was commissioned in

March 2010. This treatment scheme is the first municipal application

of partial NF treatment for organics polishing in Alberta. Demon-

strating sustainability and cost efficiency, the design team incorpo-

rated the existing raw water intake, pumps, piping, and storage ponds

in the design of the new facility, thus reducing the need for increased

capital expenditures. In addition, energy consumption and plant

waste were reduced by polishing a portion (50%) of the filtered

water with nanofiltration to meet organic limits. The treatment sys-

tem is robust and capable of meeting current and foreseeable water

quality standards. �
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Introduction
The Village of Haines Junction (VHJ) is

located at the junction of the Alaska High-

way and the Haines Highway, 158 kilometres

west of Whitehorse. The 2006 census

shows a population base of 589 within the

municipality. However, there are a number

of people living outside the municipal

boundaries that obtain their water from

the community water system through a

card lock system. The Champagne and

Aishihk First Nations also supply Canyon,

Champagne and Tahkini with water from

the VHJ water system. The YTG health dis-

trict puts the current population at 850.

The VHJ expects that the population will

increase more dramatically in the next 10

years due to significant new developments

now being constructed and because of

changing demographics. As a growing num-

ber of retirees are tending now to stay in

the Yukon, the VHJ is positioning itself as a

retirement community. 

Arsenic in Drinking Water
Arsenic is a naturally occurring human

carcinogen found in some ground and sur-

face waters. In 2006 the Guidelines for

Canadian Drinking Water (GCDWQ) set the

Maximum Acceptable Concentration (MAC)

of arsenic in drinking water at 0.010 mg/L. 

The groundwater wells that supply

water to the Village of Haines Junction are

both classified as artesian and are founded

in the surficial deposits of an ancient glac-

iel lake bed. The arsenic concentration in
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the Village of Haines Junction water supply

has ranged between 0.011 mg/L and 0.019

mg/L. As a result, the the water requires

treatment to remove the arsenic to make

the water comply with the GCDWQ.

Water Supply
The Village of Haines Junction water

supply is sourced from two groundwater

wells, located remotely from each other,

Well #3 and Well #5. Water from Well #3 is

disinfected using sodium hypochlorite and

water from Well #5 is treated using carbon

dioxide to reduce pH and sodium

hypochlorite for disinfection. 

Both groundwater supply wells are

artesian wells; Well #3 is 85.3 m deep and

Well #5 is 381.2 m deep. The capacity of

Well #5 , was determined to be 25.8 L/s by

a capacity test completed in July 2003. The

assumed long-term capacity of Well #3 is 9

L/s, which was confirmed by testing in May

2011. The water from Well #5 is relatively

warm, arriving at the surface at 16OC, which

has provided a significant benefit to the

community in terms of mitigating potential

freeze-ups in the distribution system and

saving fuel costs that would have been

incurred to heat the water prior to distri-

bution via a boiler and heat exchange sys-

tem.

PARAMETER UNIT WELL #3 WELL #5

Arsenic (Total)1 μg/L 11.0 - 17.7 16.8 - 18.7

Arsenic (Dissolved)2 μg/L 12.2 18.7

As (III) μg/L 2.5 7.3

As (V) μg/L 9.7 11.8

pH 8.29 - 8.97 8.36 - 8.95

Hardness, as CaCO3 mg/L 45.5 10.6

Alkalinity, as CaCO3 mg/L 89 110

Total Suspended Solids mg/L < 4 < 4

Total Dissolved Solids mg/L 140 160

Orthophosphate mg/L 0.052 0.061

Total Organic Carbon mg/L < 0.5 < 0.5

Silica mg/L < 0.5 25.0

Iron mg/L < 0.1 < 0.1

Manganese mg/L 0.01 - 0.04 < 0.005 - 0.011

1 Total Arsenic concentrations are based on 7 samples for
Well #3 and 11 samples for Well #5, taken between 2003 and 2008.

2 Only one set of samples were measured for dissolved As, As (III) and As (V). For comparison purposes the
Total arsenic in these samples was 11.6 μg/L and 16.8 μg/L for Well #3 and Well #5 respectively.
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Both wells have a high pH, between

8.3 and 9. The Guidelines for Canadian

Drinking Water state that the pH of drink-

ing water should be between 6.5 and 8.5 as

an Aesthetic Objective. 

A planning study concluded that

arsenic treatment processes that included

either ion exchange or an adsorption type

media would be the most applicable for

the VHJ’s water. Ion exchange and adsorp-

tion type media were then considered fur-

ther as part of a conceptual design report.

Ultimately, adsorption type media was

selected over ion exchange due the rela-

tively higher operational complexity

involved associated with ion exchange, par-

ticularly with respect to waste brine dis-

posal. 

Four suppliers provided proposals for

arsenic removal treatment packages, and

the Bayoxide E33 media was selected. Bay-

oxide E33 is a granular ferric oxide based

adsorption media. One of the factors in

selecting this media was that Ross River in

the Yukon is in the process of installing an

iron, manganese and arsenic treatment

plant, using the same type of media for

arsenic removal. Media consistency with

other Yukon communities was desirable for

VHJ.

The new water treatment system will

include new well pumps at both Well #3

and Well #5, and new sodium hypochlorite

and carbon dioxide pretreatment systems

at each of the well pumphouses (existing

Pumphouse #1 at Well #3, and new Pump-

house #3 at Well #5). The arsenic filtration

system using Bayoxide E33 would be at a

centralized location, at Pumphouse #2.

Sodium hypochlorite will be used to

pre-oxidize the arsenic in the water to opti-

mize its removal on the adsorption media,

as well as to provide disinfection. Carbon

dioxide will be used for pH adjustment,

which would be required to be within the

GCDWQ guideline range, but also, lowering

the pH will improve removal on the

adsorption media. Having chlorination and

pH adjustment at each of the well pump-

houses also provides a level of redundancy

if one system needs to go off-line.

The design of the system has been

completed and the construction of the

project is now out to tender. The project is

being funded through the Build Canada

program administered by the Government

of the Yukon. �
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Nunavut has 25 small and isolated communi-

ties that dot an Arctic landscape comprising

approximately 20% of Canada’s land mass.

With nearly the entire population residing

north of the 60th parallel (with the excep-

tion of Sanikiluaq), many unique challenges

are apparent for wastewater management in

the Territory. Communities in Nunavut typi-

cally treat their wastewater via lagoons

and/or wetlands. Some of these systems

have been engineered, while others are exist-

ing ponds. As the treatment of wastewater is

left largely to natural physical, chemical and

biological processes, these technologies are

often referred to as “passive” technologies.

Although passive systems appear to be most

appropriate given Nunavut’s climatic and

socioeconomic realities, a better under-

standing is needed to assess and model their

treatment efficiency. 

In February 2009, the Canadian Council

of Ministers of the Environment (CCME)

released a national Strategy for the manage-

ment of Municipal Wastewater Effluent

(MWWE). This document, along with Envi-

ronment Canada’s Wastewater Systems Efflu-

ent Regulations (WSER), which are currently

in draft form, will define how wastewater is

regulated in Canada. These documents have

recognized that the North is faced with

unique circumstances and extreme condi-

tions which affect wastewater treatment. As

such, Nunavut and other Far North jurisdic-

tions have been provided a 5-year window

(expiring February 2014) to investigate factors

which influence the treatment process.

Although standards proposed in the Strategy

and WSER will not apply to Nunavut during

this time, it is expected that Northern-spe-
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cific regulations for wastewater manage-

ment will be adopted upon conclusion of

the 5-year window. 

The over-arching principles of the

Strategy are rooted in the protection of

human and environmental health. These are

paramount concerns which are shared by

the Government of Nunavut (GN). However,

the reality is that unique challenges shape

the way wastewater is managed in the Terri-

tory and working within these constraints

and the wide-ranging terrain, climate and

socioeconomic state of our communities is

challenging.

Although it is unknown at this time

what northern-specific regulations might be

established at the end of the 5-year window,

it has become increasingly more apparent

that rigorous scientific research must guide

the development of any standards for the

North. Recognizing that limited knowledge

Truck discharging into Grise
Fiord sewage lagoon.

Grise Fiord sewage lagoon.

By Bu Lam & Tom Livingston,
Department of Community and Government Services, Government of Nunavut



44 The Journal of the Northern Territories Water & Waste Association 2011

GRISE FIORD,
NUNAVUT

of passive wastewater systems presently

exists for Nunavut, the GN, in partnership

with the Centre for Water Resources Studies

at Dalhousie University, has initiated a long-

term study to examine factors that affect

lagoon/wetland treatment in the north. 

This initiative will adopt a holistic

approach to northern wastewater research,

looking at technical aspects of the treat-

ment process, management practices, as

well as the risk to the receiving environment.

Although determining the treatment poten-

tial of northern facilities is important in

establishing performance standards, under-

standing and mitigating risk should be the

central focus for the protection of human

and environmental health. Indeed, a risk-

based approach will ensure appropriate

standards for the North are developed and

that these standards align with the princi-

ples of the MWWE Strategy. 

Developing appropriate standards for

wastewater regulation in the North is not a

trivial task. Standards should reflect the

assimilative capacity of the North’s nutrient-

poor receiving environment, as well as the

lack of industrial and agricultural inputs in

municipal wastewater. Since the composi-

tion and conditions for wastewater in the

north vary significantly from our southern

counterparts, it is important that standards

are not extrapolated from those set for

southern facilities. Furthermore, careful con-

sideration needs to be taken in adopting any

level of regulation, as the perception of set-

ting more stringent regulations simply for

precautionary concerns may create a precar-

ious situation in the northern context.

The reality is that any required up -

grades to northern facilities to meet more

stringent regulations will come with a hefty

price-tag. Many Nunavut Municipal Govern-

ments are already faced with inadequate

financial resources to address numerous

infrastructure needs. The fear for Nunavut,

which is likely echoed by other northern

jurisdictions, is that financial resources, how-

ever limited, will need to be diverted to

upgrade wastewater facilities to comply

with unrealistic levels of regulation, forcing

Hamlets to make tough decisions on where

to cut funding (i.e. schools and health cen-

tres). Therefore, appropriate and achievable

standards for the north are paramount in

order to ensure that unnecessary financial

and administrative burdens are not placed

on our small and isolated communities. 

Although the GN-Dalhousie research is

still in its infancy, it is possible that results of

this on-going research will indicate that

existing passive facilities are in fact capable
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of effectively and safely treating wastewater generated by Nunavut

communities, and effluent treated in this manner poses little risk to

either the arctic environment or to human health. It may further indi-

cate that with some additional modifications, systems can be

designed or managed to augment natural processes (i.e. aeration, sun-

light, phytoremediation) which can help to further improve treatment

easily and effectively.

Although many questions remain, the GN hopes that this

research initiative will provide insight into the mechanisms and treat-

ment potential of passive systems as well as the levels of effluent

quality that pose a risk to the receiving environment. These threshold

levels ultimately can be used as benchmarks in establishing appropri-

ate regulations for the north. Having this knowledge allows Nunavut

to be active participants in the discussion of wastewater regulations

with Federal agencies and the Nunavut Water Board. It is this knowl-

edge and partnership that will be instrumental in helping establish an

appropriate northern regulatory framework which recognizes realistic

and safe wastewater treatment practices.

With impending changes to the regulatory horizon likely for

Nunavut, and the North in general, it is more important than ever that

factors affecting wastewater treatment are adequately understood.

Protection of human and environmental health is a concern of all

Nunavummiut and is a principal component of Inuit societal values.

As guided by the concept of Aajiiqatigiinniq – “decision making

through discussion and consensus”, an open climate of collaboration

and exchange will foster the development of appropriate standards

for the self-sufficient and sustainable management of wastewater in

the north. �
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My term as President of NTWWA has been

both rewarding and challenging. After only

one year on the board as a director I was

asked to run as Vice President at the 2009

Conference in Cambridge Bay. A couple of

months into my term as Vice President, I

found out that our then President was on

an extended leave. That left me being the

last man standing. Thankfully I was given

lots of support by our highly skilled Execu-

tive Director, Olivia Lee, and our ever faith-

ful administrator, Pearl Benyk. My preview

of the Presidency in 2010 prepared me well

for taking the role full-time this year.

The focus of NTWWA continues to be

our Annual Conference, Trade Show, AGM,

and Operators Workshop. I’m very proud of

the fact that this past year’s conference in

Yellowknife was the highest attended so

far. Our 2011 conference, appropriately

themed “Our Water, Our Land, Our Life”,

will be held in Iqaluit, Nunavut from

November 18 to 22, 2011. We are also plan-

ning on expanding the Operator’s Work-

shop at our 2011 Conference in Iqaluit to

two days!

In addition to the Annual Conference,

membership in NTWWA includes the ben-

efits of affiliation with Western Canada

Water (WCW). WCW is an association of

western Canadian water associations. We

are fortunate enough to be a member of

WCW and I encourage all NTWWA mem-

bers to take full advantage of WCW bene-

fits. WCW has many training opportunities.

Ken Johnson, NTWWA Southern Director, is

our full time board member with WCW

and they have been gracious enough to

bring me down a couple of times for board

meetings. WCW also has many committees

and the Public Relations Committee is

looking for new members. It would be great

to have a northerner on that committee.

Contact me if you are interested.

Another way to start getting involved

is to get to know your NTWWA board! This

journal features messages from the Presi-

dent, Executive Director and our Journal

Editor/Southern Director, but all of the

NTWWA’s board of directors work hard for

the advancement of northern water profes-

sionals. Board members are accessible to all

NTWWA members whatever your con-

cerns. We are in the pro cess of updating

our website to show short bios and photos

of all our board members so you can get to

know who we are. Please take the time to

get to know your board members and dis-

cuss your ideas with us. You did elect us

after all. �

President’s Report
JUSTIN HAZENBERG
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REPORT

The 2011 NTWWA Annual Conference,

Trade Show, and Operator’s Workshop will

be hosted in Iqaluit, Nunavut November

19th to 22nd. This year’s Conference titled

“Our Water, Our Land, Our Life” features a

two-day Operators Workshop. During last

year’s Conference there was a lot of feed-

back from the Operators about ways to

improve the event and the Board has taken

these comments into consideration in the

planning of the Conference. We are hoping

that the planning pays off and that Opera-

tor turnout and feedback on the event is

good. All water treatment plant operators

experience challenges, but here in the

North some of the key challenges faced by

operators include isolation, and capacity.

The NTWWA provides a very worthwhile

and interesting opportunity for those

working in the northern field of water and

sanitation, 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 wastewater

challenges and solutions. 

Last year the Annual Conference,

Trade Show and Operators Workshop, held

in Yellowknife, Northwest Territories was a

huge success, with 120 delegates, including

14 trade show booths and 37 presenters.

Thanks to those operators who sat on the

Operator’s Panel and shared their experi-

ences, we look forward to another Opera-

tor’s Panel at the 2011 Conference. Thanks

to the City of Yellowknife, their staff and to

Pearl Benyk for all the hard work coordinat-

ing the logistics of the 2010 NTWWA annu-

al event. The delegates, presenters and

trade show participants are key to the suc-

cess of the annual event, so thank you very

much for your participation and we look

forward to having you back this year. 

The Board tries to maintain diverse

representation and currently consists of

water treatment plant operators, consult-

ants with expertise in the areas of water

and waste, a water and wastewater industry

representative, and government employ-

ees. If you are interested in becoming a

Board Member the opportunity is during

the AGM that is held following the Confer-

ence each year. 

Thank you to the NTWWA Board of

Directors for keeping me on as the Execu-

tive Director, I am very excited about this

year’s Conference, Trade Show and the

extended Operator’s Workshop. Every year

we say goodbye to dedicated board mem-

bers and welcome newcomers to the Board

and this year is no exception. On behalf of

the Board I would like to thank all of the

Board members that are leaving use for

their dedication to the field of water and

waste. To all of the new Board members,

thanks for volunteering your time and

efforts to the Board. We are excited to

have new members with new experience,

knowledge and ideas. Special thanks are

due for the efforts of President Justin

Hazenberg, Past President Sudhir Kumar Jha,

the Journal’s editor Ken Johnson, and our

administrator Pearl Benyk.

I look forward to seeing you in

Iqaluit. �
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