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CELEBRATING OUR 68TH YEAR

Editor’s NOTES

Editor’s Notes

Ken Johnson

The Cold and the Old
viduals include Ron Kent, Vern Christensen,
Jack Grainge, Jim Cameron, Norm Carlson,
and Gregg Gaylard. Jack Grainge passed
away in 2001, but I did have the pleasure
of meeting him once in 1999 to get an autographed copy of his book, The Changing
North.
Jim Cameron passed away in 1997. I had
the pleasure of working with Jim when
I started with MACA in 1987, when Vern
Christensen was manager of the water and
sanitation group. Ron, Vern and Gregg are

Several years ago, an acquaintance and I
were talking about my personal and professional interests in the north and in northern
history. Off the cuff, he came up with the
phrase of the “cold and the old” as a synopsis of my interests.
Hence the origins of the theme phrase
this year; which of course fits with the observation of the Association’s humble beginnings 20 years ago. It is a pleasure to introduce you to a variety of the old timers of
the “cold” through their words. These indi-

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

still around, but much less visible in the
northern water and sanitation world.
Norm Carlson remains at the helm of
Dawson City’s water and sewer system, and
I don’t think he is planning to retire anytime
soon. We certainly owe each of these individuals a thanks for their contributions over
the years, as well as the many unnamed individuals who have contributed their time
and energy to the projects and systems
associated with the small community of
northern water professionals. S
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20 Years into the Future
FIRST ANNOUNCEMENT

Annual Conference, Trade Show & Workshop
Yellowknife, Northwest Territories
November 14, 15, 16 & 17, 2014

the workshop is just 1 day this year so that SWANA can do 2 days,
and A.H. McElroy is doing one day on the 13thsee the EXTRA workshops sheet on the website
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. This year, NTWWA
is celebrating its 20th Anniversary; 20 years of
serving water and waste practitioners in the NWT
and Nunavut.
The 2014 conference and workshop in Yellowknife
will feature a conference with at least 20 technical
presentations, and a one-day operator workshop.
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
OPERATORS WORKSHOP
Water treatment plant
operators can earn
continuing education
credits for attending
the conference and the
Operator’s Workshop on
November 17th.

We are also planning for the 2014 Great NorthernDrinking Water Challenge.

Pre-Registration forms are now available,
visit www.ntwwa.com or call 867-873-4325.

1994 NTWWA beginnings

In The Beginning
It was a dark and stormy night…

training related to community public works.

MACA’s Municipal Planning Engineers

Often, things are invented, causes start-

I organized a couple of professional devel-

were responsible for the implementation

ed and organizations are set up precisely be-

opment (PD) events each year. One was the

of capital works and public works opera-

cause people are frustrated with something.

result of the Technical Studies program that

tion and maintenance (O & M) programs

So too was the Northern Territories Water

was my responsibility, and the other was the

in the communities within their region, of

and Waste Association (NTWWA).

Municipal Planning Engineers meeting; the

which there were seven: Inuvik, Deh Cho,

latter a weeklong in-house MACA meeting

North Slave, South Slave, Baffin, Kitimeot,

I was tasked to organize.

and Kivallik. These Engineers oversaw the

Back in the early ‘90s, I worked for the
Government of the Northwest Territories’
(GNWT’s) Municipal and Community Affairs

The NWT, which at the time still included

construction of new or improved water and

(MACA). Before I go too far here, I want to

Nunavut, did not have a university, nor col-

sanitation infrastructure, roads and public

state outright that I was very proud to work

lege or technical school, nor any government

works buildings.

for MACA; proud both of my role, and the

sponsored training relating to water and sani-

In the middle of the Engineers meeting

contributions I was able to make.

tation. So where were we to get our continu-

(usually on a Wednesday), and responding to

ing professional development?

requests from them and our HQ staff, I decid-

My job was to develop programs and

MANUFACTURER REPRESENTATIVES
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Municipal & Industrial Water Treatment

Microfiltration/
Reverse Osmosis

Supplying Pre-Insulated Pipe to
the HVAC, municipal and industrial
sectors for 45 years.
Factory Insulated Piping Systems

Water Softeners and
Specialty Metals Removal

Vacuum Feeders for
Chemical Solutions

Thermocable® Heat-Trace Cable
Portable Foam Kits
Engineering Assistance
District Heating & Cooling Systems
LOGSTOR Pre-Insulated PEX-Flex (in coils)
ISO 9001 Registered Company

Chemical Bulk
Handling
-------------------------------------------------------------------------------------------------------------------------------------------

Career Opportunities Available – Please Call
-------------------------------------------------------------------------------------------------------------------------------------------

Calmar, Alberta
(780) 985-3636
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By Ron Kent, P. Eng., FEC,
NTWWA Life Member

ed to run a one-day “meet the consultants”
workshop. I called all the consultants in town
and had them come give a paper on their
current GNWT project, generally something
from the Technical Studies Program. I also
invited our GNWT colleagues from Public
Health, Public Works and from The Housing
Corporation, as well as colleagues from the
NWT Water Board and DIAND to attend.
Somehow, news of this workshop went
across Canada, and people flew in at their
own expense to listen and some even asked
to give papers and presentations. This went
really well for several years. We even went
so far each year as to publish all the papers
presented in government document that was
distributed widely.
The Technical Studies program was a
wonderful research and applied science

1994 NTWWA beginnings

program that brought together our staff and
local consultants with the University of Toronto (U of T) and the University of Alberta
(U of A). That program developed water and
sanitation related research that directly impacted government-wide public health programs and remains responsible for most, if
not all, of the government programs still in
place today in water, sanitation and community public works operations. Most of
the work done by the universities (at least
during my time) was done by engineering
masters students and I am proud to say that
I helped seven students complete their masters thesis.
Dr. Gary Heinke from U of T and Dr. Daniel Smith from U of A, both internationally
respected researchers and applied scientists
along with their respective student, would

both attend to present their current project.
This always ensured a packed house to attend a one-day crash university course. Q&A
was always lively and lasting, and usually involved a beer and burger somewhere.
I was always disappointed that MACA executive never attended.
During this time the GNWT was going
through a restructuring and MACA was looking at a significantly reduced O&M and capital budget.
So, among other things, MACA HQ
moved the municipal planning engineers
meeting from Yellowknife into the communities. I never understood this move, as
the cost of meeting outside Yellowknife
more than tripled with travel and expenses
(money that would have allowed both Dr.
Smith and Dr. Heinke to continue to come

ver it all
o
c
e
W
Granular Media Filter Optimization
Phoenix Underdrain System
Granular Filter Media Design and Supply
Technical Services

1-866-755-7377 www.awifilter.com
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1994 NTWWA beginnings

The Technical Studies program was a wonderful research
and applied science program that brought together
our staff and local consultants with the University of
Toronto (U of T) and the University of Alberta (U of A).

to Yellowknife). Further, they disallowed our

the chlorination of drinking water, sewage

Wednesday presentations telling me that

lagoon operation and solid waste manage-

they were a waste of time and money.

ment. I presented this program in Rae (now

They also started to de-fund the Tech-

Behchoko). The response from the dozen or

nical Studies program; effectively cancel-

so operators in attendance was overwhelm-

ling it. Was the work funded by that pro-

ing. “Why don’t we have more of this?” they

gram complete? I don’t think so. There is

demanded. “When is the next level going to

always a need for applied science and en-

be presented? What about certification?”

gineering. Government programs and poli-

I had already spent several years as the

cies should be founded on good science

NWT’s representative to the CWWA where

– the best ones are. That’s how MACA

my work included a Canadian voluntary

functioned in the areas of public health

(mandatory in some provinces) operator

and infrastructure before and during my

certification for water and wastewater op-

time. The apparent move away from such

erators as well as an inter-provincial reci-

a process was the catalyst for my move to

procity program for certified operators who

private industry.

relocated to a different province.

Without that program, and with no

So I did ask about more training and a

money in my so-called training budget

voluntary certification program. I was told

(that money now went directly to the re-

flatly, No.

gions where little was spent on training) I

By now, I was also on the Federal/Provincial Subcommittee on Drinking Water, the
crowd that writes the drinking water guidelines/regulations for Canada. We would
meet twice yearly in various cities in the
South. I talked them into meeting in Yellow-

had little money to continue the development of materials; certainly, I could no longer undertake any research.
At the request of our North Slave Region,
I wrote an introductory training manual for

CREATE.
ENHANCE.
SUSTAIN.
AECOM’s integrated services
provide cost effective
solutions for the planning,
construction and management
of water and wastewater
facilities and system
infrastructure across
northern communities.
www.aecom.ca
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knife but told them that they couldn’t leave
town without giving a one-day workshop
and presentation.
Again, all GNWT and Federal departments and local consultants attended. News
of this workshop spread across Canada, too,
and once again people flew in from all over
to attend. This committee has some of Canada’s top minds and researchers on it. It was
a must-attend event (and sadly, one time
only). We crammed more than 150 people
into what turned out to be an absolutely
fascinating day of presentations and discussion on drinking water issues and remedies
across Canada.
Some of the subcommittee members
commented that they didn’t know this or
that about another provinces problems
and solutions and would certainly be taking
the new information home. That was the
point after all – so we could take something
home.
Now, to accomplish this program, I rented
a conference room in a hotel and served a
buffet lunch. To pay for it, I charged everyone
$10 then cash flowed the program through
my now meager budget and then paid that
program back with the cash I collected at the
door. It wasn’t exactly against The Financial
Administration Act, but that Act didn’t enable
it either (the director of finance complimented me on my stick-handling).
Despite the success and the all accolades
received for the program, smoke rose from
the executive floor. Alas, I had not requested permission in advance (why would I have
to - I was doing my job). I was hauled up on
the carpet and told never to do this again –
any of it.
‘This is stupid,’ I thought. ‘The need and
desire for training and continuing professional development at all levels could not
be more obvious and, while we may not
have a university or college, we certainly do
have highly qualified and competent people
at all levels. We can teach ourselves.’

At the request of our North Slave Region, I wrote an
introductory training manual for the chlorination of
drinking water, sewage lagoon operation and solid waste
management.

1994 NTWWA beginnings

Yes, we can teach ourselves.

those from Yellowknife, people came from

would not be dependent on government

Always a stickler for doing what I was

Pangnirtung, Iqaluit, Cape Dorset, Rankin

funding, principally because we did not

told (not), I ran a professional development

Inlet, Cambridge Bay, Inuvik, Vancouver, To-

want the government interfering with what

conference on the weekend at the end of

ronto, and the operators from many of the

we did, nor did we want a de-funding to

November 1994. This one I cash flowed out

North Slave Region communities that at-

cancel our work. We set out immediately to

of my own bank account. They can’t tell me

tended the training in Rae.

develop our annual conference, produce a

what I can or can’t do on the weekend can

It is particularly interesting and person-

newsletter, write a constitution, join CWWA

ally gratifying that, while people come and

and ABC, and to begin developing our own

The 49 people who attended this confer-

go, the names of some those who attended

training and certification programs. The gov-

ence were primarily from the communities

the very first conference are very recogniz-

ernment took those over anyway (another

and from private industry. Some flew for

able and continue to be those on today’s

frustrating story for another time).

days to get to Yellowknife from the eastern

NTWWA programs.

they?

Now, 20 years later – look at this orga-

Arctic. Because we put it on the weekend,

At the conclusion of that meeting, I

local government people could attend (my

asked those assembled if the time was right

MACA HQ colleagues did), and some MACA

to start our own association. They agreed it

staff did schedule at trip around this time

was.

so they could attend as well. In addition to

nization! Self-funded, self-sustained, and we
teach ourselves.
So, there you have it, the beginnings of
the NTWWA. Born from frustration, remain-

We agreed from the outset that we

ing to fill ongoing need and desire. S

Quality, Experience &
Inventory…we have it all
• TC Fire Hydrants
• Water Works Fittings
• Gate Valves
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• Street Castings

Serving Western Canada for over 100 years
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1977 Dawson City

When I dammed the
Klondike River
(and got away with it)

An interview with Norm Carlson,
Superintendent of Public Works,
Dawson City, Yukon

Norm Carlson is a rare breed in the Canadian north. With almost 40 years of experience as a water professional, and a hands-on
attitude that started, literally, with a shovel
in his hands, Norm Carlson has advanced
through the decades to become the go-to
person for water and sanitation in Dawson
City, Yukon.
KRJ: Do you have any images that you recall
today about your arrival in Dawson City?
Norm: I first travelled to Dawson City by
hitchhiking up from Whitehorse on a weekend in 1977. When you approach Dawson
City, the sky takes on different shades of
blue. It was quite unique, and it felt like you
were somewhere exotic. I still look at the
sky and see those same different shades of
blue today.
KRJ: Where did you work before you came
to Dawson City?
Norm: Before Dawson City I worked in
Fort McMurray and Fort Nelson, and before travelling up to Dawson City I worked
in Whitehorse in an assay office as a lab
technician. After the work season ended in
1977, I hitchhiked for the weekend to Dawson. I wandered around Dawson City over
the weekend, but I didn’t know anybody, so
I stayed at the campground across the river.

12

The Journal of the Northern Territories Water & Waste Association 2014

Norm Carlson, Superintendent of Public Works, Dawson City, Yukon
Interviewed by Ken Johnson, August, 2014

After this short visit I went back to Montreal, and the following year I came back and
I worked in Whitehorse again. I then came
back up to Dawson City and I got a job working for a gold miner.
KRJ: What was so unique about Dawson
City?
Norm: Dawson City had a different flavor than other northern communities, and
I found the flavor to be more interesting.
There is a diversity of people – some were
the locals, some were First Nations and
some were displaced city people. The city
people had given up their lives in the cities,
for the frontier feeling in Dawson City. There
was also the atmosphere left over from the
gold rush, and the dirt roads and the Downtown Hotel with its swinging doors. You

got the feeling that people were not here
for the money, which is unique for a larger
northern community.
KRJ: How did you to get the offer to work for
Dawson City?
Norm: I had been working for miners
around Dawson as well as the Yukon Government, Department of Highways. A woman I knew suggested I apply for a job with
Dawson City. I had been planning to spend
the winter in a cabin up the Dempster Highway. I applied and got the job, and I started
working in the Quonset hut which is next
to the new wastewater plant. At that time,
Dawson City just looked after a few things
like sidewalks, water delivery, sewage collection and the water and sewer service connections to the house. The Northern Cana-

1977 Dawson City

da Power Commission (NCPC), who ran the
diesel generating system, also looked after
the piped sewer and water system. I spent a
month training with NCPC, and that is when
my water and sewer career took off.
KRJ: What was the most memorable time for
you in the first several years in Dawson City?
Norm: I remember working during the
winter of ’78-79 on the original wood stave
pipe system, which was quite the experience. I worked during one of the coldest
Februarys on record, which averaged minus
50 degrees Fahrenheit, and we were working
outside every day. There were approximately 25 freeze-ups of service connections, and
about 27 breaks in the wood stave water
main. We worked ten hour days for six to
seven days a week. It was brutal. After that

Filtration Products

For Municipal
Water Applications
• Cartridges Tested and certified by
WQA to NSF/ANSI Standard 42
for component and Standard 61
· In stock inventory, SIX (6) days a
week shipping
·
Made in USA Product…for quality
assurance and proven reliability
Contact us at
S O L U T I O N S
Filtration Division

855.896.3525
www.neologicsolutions.com

Happy 20th Anniversary
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1977 Dawson City
cold winter, I experienced a spring runoff
that flooded the entire community. It was
a particular mess because the new water and
sewer system was just being constructed, and
the flooding filled up the open trenches.
KRJ: What was involved in the repair of a
frozen service connection to a house?
Norm: The service connections were copper, and sometimes soft copper, which would
not split when it froze. We used a steamer to
thaw the pipe, and I remember we purchased
a new steamer in the spring of 1979. The
steamer used a high pressure boiler, and we
connected it to a braided cable for the small
diameter water services; it was a slow process. Finding of the water lines, and the boxes
where the service connections tied in on the
outside of the house was a problem because
we did not have any location drawings. When
a leak was noticed, we had to search under
the snow with metal rods to find the leak and
the service box. Service boxes were made of
creosoted wood, and some of the boxes still
exist today.
KRJ: How was the original water and sewer
system in Dawson City designed and repaired?
Norm: The water system in Dawson was
shallow buried at two to three feet, and
the deepest sewer was buried at eight feet.
Each street had its own buried gravity sewer

The water system in Dawson was shallow buried at two to
three feet, and the deepest sewer was buried at eight feet.
Each street had its own buried gravity sewer line that drained
directly to an outfall on the banks of the Yukon River.
line that drained directly to an outfall on
the banks of the Yukon River. The system
was becoming pretty decrepit by the time I
started working on it. There were never any
frozen water mains because the flow in the
system was over 90 litres per second, which
is triple the flow today with a tremendous
amount of bleeding. I was taught how to repair a wood stave pipe, which involved isolating the pipe section with valves, and pulling off the collars that joined each section
of pipe. In replacing the pipe section, one
collar would already be made, and the other
collar would be made with wood sections,
wire and wood staples. Then you would
turn the water on and it would be like a big
sprinkler for about an hour before it would
slowly subsided as the new wood stave pipe
swelled.

had run the system before, and the old timer
said that this problem happened before and
it was fixed it by building a wing dam out
into the Klondike. So I hired a cat and built
the dam, and not surprisingly, a fisheries officer showed up in Dawson and to put a stop
to the work. When we met, I asked him if he
would take responsibility for Dawson City
running out of water this winter without
the dam. The fisheries officer then stormed
off, and surprisingly Dawson City did not get
charged. In the end, the wing dam did solve
the problem, and raised the aquifer by two
feet.
KRJ: Did you keep working full time for Dawson City?
Norm: For a time in the mid to late
1980s I was job sharing with six months on

KRJ: When do you recall your first interactions with Yukon regulators?
Norm: I recall that was when I dammed
the Klondike River; I knew regulators existed
before that time, but I did not communicate
with them, nor did I want to. Dawson City
was not bothered a lot for the simple reason
that it was a chore for the regulators to drive
up to Dawson City from Whitehorse. Dawson City appeared to be running out of water because it looked like the Klondike River,
which fed the water well, was running low. I
went to see an old timer in his eighties, who

and six months off. I worked six months in
the summer and I was off during the winter, when I did a lot of traveling. I worked
for both the government of Yukon and
for Dawson City during that time, and I
also spent a year in Europe and another
year in Asia. I remember calling the Yukon
government project manager from France
who said, “Norm - come back right away
and I will give you a job.” He was true to
his word. When I arrived back from Europe
there was a job waiting for me. S
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DO2E Little John Digesters Provide the Solution for
the Municipal District of Bonnyville, Fort Kent
By Drew Brydon, Business Development Manager, Norwood Waterworks

Chemical

F.O.G. (fats, oils, grease), dangerous
sewer gasses such as H2S, corrosion, odors, fecal coliform, hepatitis
viruses, and other disease organisms
are the on going focus of safety and
maintenance in lift stations, wet wells,
lagoons and WWTP’s.
Norwood Waterworks and DO2E
were pleased to team up with the Municipal District of Bonnyville to solve
odor and solids issues at the Fort Kent
Sewage Lagoon.
With between a dozen and two dozen
Vacuum Trucks delivering fresh effluent to the lagoons each day, There was
an on-going odor issue. Additionally,
there was a need to break down solids
quickly. Previous aeration solutions
tried at the lagoons had failed to
address the odor and solids issues
effectively.
The Norwood Waterworks/DO2E
Little John Digester is a state-of-theart system that injects air through a
specially designed manifold system
constructed of heavy-duty noncorrosive material. Atop of this
specialized manifold are stationary
ridges or blades. As the air travels up
and through the digester cylinder,
a void is created. With this vacuum
effect, solids are pulled in through the
bottom of the digester and across the

While we do not add any chemicals
to our process, we recycle the existing
household chemicals found in grease
traps and lift stations such as soaps,
detergents, degreasers, stain removal
solvents, drain cleaners, fabric softeners and all of the other household
cleaners that are discarded down the
drain. Once discarded, these unused
household chemicals become stratified or separated in the water column
and have little to no effect in the
digestion process. . We have a unique
way of blending all these existing
chemicals / components together to
further break down the grease and
other matting which occurs naturally.
This is a key component of our green
technology, recycling. It is estimated
that the chemical digestion accounts
for 20 to 25 % of the digestion that
will be occurring after the Digester is
installed.

Biological

stationary blades or ridges at the top
of the unit. At speeds up to 20 meters
per second, the solids are immediately
emulsified when they come in contact
with the blades or ridges resulting in
a high degree of breakdown of solids,
which greatly increases the digestion
process. Ozone can also be injected in
this cylinder which further facilitates
the digestion process of raw sewage.
The Digester uses three means of
digestion: mechanical, chemical and
biological.

Mechanical

The mechanical process works as
described above by continuously
moving the solids at speeds up to 20
meters per second, and accounts for
approximately 70% of the digestion
process.

The biological digestion is further
enhanced by reducing BOD and
COD. By continuously injecting 12 to
14 m3/min of fresh air into the water
column, we are able to stimulate or
enhance the activity of the microbes.
This enhancement of the aerobic
environment further propagates good
bacteria growth. It is estimated that
this portion of the digestion process
may account for 10 to 15% of the
digestive process.
Norwood Waterworks, DO2E and
the M.D. of Bonnyville team-mates
worked together to wire and install
eight Floating Little John Digester
units and eight blowers in weather
proof cabinets to have the solution
fully installed in about four hours.
“I am very pleased with the odor and
solids reduction. The Norwood DO2E
Digesters are a valuable solution for
our Lagoons.” – Terry Twerdohlib,
Utilities Foreman, M.D. of Bonnyville.

1956 Fort Simpson

The Changing North –

Fort Simpson
in the 1950s

In 1956 I flew to Fort Simpson in the company of Dr. Bill Davies.
We stayed in the local doctor’s home. The buildings of the
government employees, school and Catholic hospital
ranged along high ground in an 800 metre by 200 metre
strip facing the Mackenzie River. The Dene preferred
a wide section of lower land near the dock
and the HBC post.
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By Jack Grainge (1917 - 2001), Public Health Engineer,
Department of National Health and Welfare

The government employees and the
hospital had water wells and sewage septic
systems. The wells were about six metres
deep, and all produced adequate quantities
of clear water, which the residents found
to be satisfactory. Chemical tests we made
showed high levels of certain nitrogen
compounds in the water from the wells of
the government employees, an indication
of sewage pollution from the seepage pits
of their septic systems.
The hospital sewage discharged into
the Mackenzie River upstream of the dock
where many people obtained water. Many
others boated to obtain clear drinking water from the far side of the river.
Drinking water passed through a Lynn filter; a manufactured, porous diatomaceous
stone, which removed the silt particles.
When the filter became plugged, the cook
turned an external handle which rotated a
blade scraping away the silt along some of
the stone’s surface. Then he flushed away
the scrapings. It is likely that most of the
bacteria would have become attached to
silt particles and be flushed away. However, we could not be sure that the drinking
water was free of sewage bacteria. Washwater and dishwater did not pass through
the filter, and so might have been contaminated.
In 1951, Stan Copp had advised Father
Lesage to build a septic tank for the hospital, with the discharge flowing to low land
further inland. Due to a misunderstanding,
his men constructed the septic tank in a
low spot where Copp had intended the
effluent from the septic tank to discharge.
Father Lesage thought the system would
not work so continued to discharge sewage into the river. I told Father Lesage that
because wells were contaminated, I would
be recommending a public water and sewage system with a sewage lagoon further
down the interior of the island. This measure would solve both problems.

1956 Fort Simpson

In 1957, Norm Lawrence, the tall, husky,

from the middle of the river.

president of AESL, hired a small dual en-

We considered a sewage lagoon near the

gine Cessna plane to fly the two of us to

lower end of the island. The local adminis-

Fort Simpson. We hoped to jointly outline

trator objected to that proposal because

a plan for water and sewer systems. We

he said that the settlement would grow in

decided that clear water should be piped

that direction. I rejected the construction of
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A good site for a lagoon is near the snye.
The annual spring flood would flush out
the lagoon, at times when the water in
the river is unusable.

1956 Fort Simpson

a septic tank, because a flood would cause

the snye. The annual spring flood would

the septic tanks to back-up into the commu-

flush out the lagoon, at times when the wa-

nity. Two years later (1963) a flood covered

ter in the river is unusable.

that end of the island, so the community did

Because we could not agree on a suitable

not grow to the lower end of the island as

lagoon site, we decided that untreated sew-

predicted. A good site for a lagoon is near

age should be discharged into the river, well
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downstream of the boat dock. There would
be a conveniently located, treated water hydrant for the Dene, so that they would not
need to obtain water from the river.
The untreated sewage would not pollute
the drinking water. Therefore, our proposed
sewage disposal system met regulations under the NWT Public Health Act. With advice
of consulting engineers, especially Ev Carefoot of AESL, I had prepared these regulations.
In the fall of 1958, Poole Construction
began construction of the water and sewer
systems. Gordon Furerst, a tall, alert, young,
newly graduated engineer, represented AESL.
The water intake consisted of a 250 mm,
steel pipe extending 45 metres into the river.
It was laid a half metre above the river bottom and held in place by a row of steel eyebeams driven four metres into the river bed.
Water flowed into a 19 metre high, 5 metre in diameter, poured in place concrete
caisson located close to the high river bank
and extending approximately 2 metres down
into the river bed. Two alternately operating
submersible pumps in the caisson discharged
water through a 200 mm cement asbestos
pipe to the treatment plant, located a safe
distance from the shore. Soon after the water
system began operating, the motors below
the impellers of the vertical turbine pumps
became buried in silt. Uncooled by the water,
they burned out. They were replaced by water cooled, vertical turbine pumps and motors above the impellers.
The water treatment plant consisted of
an oil-fired water heater, a liquid alum feeder,
mixing tanks, a rapid sand filter, a gas chlorinator, and a treated water reservoir below
the floor of the building. Backwash water
from the filter discharged through a cementasbestos pipe laid parallel to the intake pipe.
It passed through the caisson and discharged
into the river.
The water distribution system consisted
of cement-asbestos pipe buried 2.5 metres

In May 1963 there was a disastrous flood on the Mackenzie
River at Fort Simpson. Due to a late, rapid thaw in the
headwaters of the Liard River, the flood was unusually
heavy.
deep. The mains were laid up and down the
streets in a complete loop with water continuously circulating from the plant around
the loop and back to the plant.
Two parallel, styrofoam-insulated copper service pipes extended from the watermain to each house. A continuously operating pump in each house circulated the
water from the one to the other. Because
the sound of the pumps kept people awake
at night, many householders shut off their
pumps. They kept the water moving through
their service pipes by allowing a small flow of
water from the taps. The practice was costly
because it wasted treated water. Also some
service pipes froze and had to be dug up and
thawed.
In May 1963 there was a disastrous flood
on the Mackenzie River at Fort Simpson. Due
to a late, rapid thaw in the headwaters of the
Liard River, the flood was unusually heavy. A
huge pile of ice chunks smashed into the solid ice covering the Mackenzie. The ice chunks
forced a dam across the mouth of the river
and extended thirty meters along the shore
of the Mackenzie River. Chunks of ice were
pushed up on the shore, higher than the top
of the power poles, approximately 20 meters
higher than the usual water level.
I arrived at Fort Simpson after the people
had been evacuated by airplane to Yellowknife. Only 12 people remained on the island.
They had been responsible for getting the
people to high ground at the school. They
cooked and served dinners to the people
and when planes were available, drove them
in relays to the airport.
After the people had gone, the twelve
people continued to work cleaning up the
various buildings. I spread chlorine compound on the ground around the manholes,
which had backed up. I helped the operator
get the water plant producing somewhat
clear water.
The huge chunks of ice from the Laird River ripped out the water intake pipe and the

steel piles that had held them in place. The
shortened water pipes continued to operate, but the water pumped was muddy. The
backwash water from the filter discharged
near the water intake, and probably some of
it then pumped through it back to the plant.

1956 Fort Simpson

The subsequent construction of a buried,
water intake pipeline to clear water on the
opposite half of the river was a significant
achievement. Burying it among boulders too
heavy to be moved by floods was costly, but
saved a fortune in water treatment. S
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1969 Insulated Pipe

Insulating Water and
Wastewater systems
in the North ...

A Supplier’s Perspective

In 1969, factory insulated piping systems were a relatively new
concept, and pipes were previously protected from freezing using
sawdust or expanded polystyrene board insulation. Alternatively,
at the time, pipes could be protected from freezing by continuous bleeding through the winter, if there was an adequate water
supply. This was also an expensive method of freeze protection
because it would use a large volume of expensive water.
The technology of urethane foam was previously applied to insulating box cars, freezer compartments in ships, irregular shaped
buildings, and tanks. A significant opportunity with urethane foam
insulation of pipe was the savings associated with keeping the
pipes buried shallow, because freezing temperatures around the
pipe were no longer an issue with the insulation. Urethane foam
was originally applied to the ductile iron pipe with the thin polyethylene molding material being left in place as the outer jacket.
As experience was gained, the factory insulated piping system
improved through better manufacturing techniques, the addition
of a variety of pipe materials, the addition of various types of protective jackets, and better joint/fitting kits. These features were
complemented by a complete system for electrical heat tracing.
The overall system manufacturing improvements also afforded
improvements on the engineering side of the equation as well.
Increasing awareness of the product in the west was accomplished through communication to municipal and mining engineers, government agencies such as Indian and Northern Affairs,
Federal and Provincial Public Works departments and municipalities. Municipalities across the north and engineers associated with
infrastructure design were the main priorities in the early years of
applying the product and these priorities remain so to this day.
Offering customers what they needed in this relatively new
market allowed the insulating manufacturers to quickly add depth
and diversity to the product range. This lead to the first complete
NWT water and service kit in the early 1980s, providing a unique
specification/part number to simplify the product specification
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and ordering. Over the years these service kits have evolved into
three distinct versions depending on the northern region where
they would be installed.

NWT service kit for residential water service connection.

aaaIn the insulation of main pipe itself, for the northern municipalities that prefer to use C-900 ductile iron or PVC piping, the insulation was applied flush to the bell end with the associated insertion
depth cut back on the spigot to allow for ease of joining in the field.
Complementary to the pipe insulation, these municipalities usually
used factory insulated copper goosenecks with unique shapes, sizes
and installation configurations.
In the City of Yellowknife the preference has been to use two full
style goosenecks manufactured into the ends of a factory insulated
10 metre length of ¾ in copper pipe, which eliminates a union on
each. As part of the installation of the service, a recirculating pump
was installed in each building, with no heat trace cable needed. The
corresponding ductile iron sanitary sewer service would only be insulated if the total run was over a certain length and the ground
cover was insufficient to provide insulation.
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By Gregg Gaylard, Past President, URECON Pre-Insulated Pipe

Original style factory insulated goosenecks- these are now produced
on one end of a full length of insulated copper pipe

In the communities of Whitehorse and Watson Lake, Yukon, the
original style of factory insulated goosenecks services included a
thaw wire which could be energized by an adjustable current generator. These service connections have evolved into one full length
of insulated copper pipe.

1969 Insulated Pipe

In Inuvik, as part of the ongoing utilidor replacement program,
the engineers chose schedule 80 factory insulated cement lined
steel pipe with a robust galvanized steel outer jacket for the above
grade system. This recirculating water and gravity sewer system has
stood the test of time and is designed to accommodate road and
snowmobile crossings at key locations. A similar application has
been used in Norman Wells for the portion of their system which is
above ground.
In Dawson City, the challenging soil conditions with discontinuous permafrost presented a real engineering challenge. The first
factory insulated HDPE piping system that was installed in Dawson City for the sewer system ended up being crushed by repeated
freeze thaw cycles. Ed Shillington, with Stanley Associates, who was
the engineer that had specified insulated piping on the first Urecon
project in western Canada in Fort Chipewyan, AB, took on the challenge to develop a system that would perform.
An analysis of the freezing conditions suggested that the solution
to the problem was a heavier core pipe wall, more polyurethane
foam insulation, and more structural support in the event of a loss
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1969 Insulated Pipe

The recirculating water and gravity sewer system has
stood the test of time and is designed to accommodate
road and snowmobile crossings at key locations.

of back fill support. To provide a solution, the standard factory
insulated / PE jacketed pipe assembly was inserted and centered
(with polyurethane foam) in a robust corrugated metal pipe outer
jacket. This configuration provided the support strength to prevent
crushing and maintain grade. Insulated joint kits and service tees
were also designed to be waterproof and as structurally strong as
the pipe sections. Improvements to the system have been made
over the years and it continues to perform as intended.
Ed Shillington was then hired as a consultant to assist in the
investigation of cost overruns for the Barrow, Alaska underground
utilidor municipal system installed in the 1980s. This work led to
additional Alaska projects for Ed. He ended up opening an office
in Anchorage, and Urecon continued to work with him. This association led to a project for the supply of very large order of
insulated pipe for a project in Ulaanbaatar, Mongolia.
The close association with contractors and engineers in
Whitehorse led to another unique opportunity to provide insulated urethane pipe for the upgrading of the piped infrastructure
serving the British Antarctic Survey station, on Rothera Island at
the South Pole.
Over the years the application of insulated piping has literally
spanned the globe to the north and south. This minor claim to
fame gives bragging rights for products that are truly field proven
in the harshest environment that Mother Nature can muster, from
Dawson City, YK factory insulated HDPE sewer main with CMP jacket

one end of the planet to the other. S
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1906 The Yukon Ditch

The Yukon Ditch –

Moving Big Water
After the Rush

The so called Klondike gold rush was short
lived, and as much as it left a cultural legacy
for the Yukon, it had limited influence on
the long term gold mining of the Yukon. The
reason for this is that the mining technology
was crude and only effective for capturing
the richest deposits of placer gold. More
efficient technologies were needed to capture the deeper low grade deposits. However, a limiting factor was the availability of
water, which was essential for the separation, by washing of the heavy gold from the
gravel and sand.
After the rush ended, enterprising individuals began the process of removing the
limitations. Machines, called gold dredges
were brought in to undertake the large scale
mining in the region around Dawson City.
The final missing piece to the puzzle was the
water needed to wash the gold or hydraulic mine from the higher elevations in the
valleys, and electrical power for the bigger
dredging machines.
The Chandindu River (12 Mile River) watershed from the Tombstone Mountains
north of Dawson City had sufficient grade
and flow for the hydraulic mining in the
goldfields. It was estimated that a water
conduit to the mines near Dawson, with a
capacity of 3500 litres per second under a
head varying from 260 to 105 metres, would
be 110 kilometres long and would cost $3
million.
An integral part of this plan was also a
hydro electric development to provide the
power for the electrically run dredges to
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mine the Bonanza Creek claims. Dredges
were large floating facilities that dug up the
gold bearing gravels and separated the gold
from the gravel by washing it through a large
rotating screen and ultimately capturing the
gravel in a series of riffles and mats.
Ditch construction started in 1906 with
an initial priority of constructing the water supply for a hydro electric power plant
at the confluence of the Little 12 Mile and
Chandindu Rivers.

A steam operated saw mill was built, and
local spruce was milled for the construction
of the flume to feed the power plant.
Easy access to the outside world from
the construction zone was limited to the
winter months because permafrost ground
becomes a spongy mass in the summer. All
the materials and supplies needed for construction had to arrive by sternwheeler from
Whitehorse before the shipping season on
the Yukon River closed. The freight was

Hydraulic mining in California applying high pressure and high flow water
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By Ken Johnson, P.Eng., Planner, Engineer and Historian

1906 The Yukon Ditch

Profile of Yukon Ditch Alignment from Tombstone River to Grand Forks

unloaded and stockpiled at the Chandindu
River landing, 35 kilometres north of Dawson City. With the onset of cold weather
freighting roads were built by clearing the
land, removing the snow and building up an
ice driving surface for the heavy sleds used
to haul the equipment.
As soon as the surveying was complete,
the 20 metre (66 foot) right-of-way was
cleared. Thick brush, deep moss, and tangled spruce trees had to then be removed.
Swamp and permafrost increased the difficulty of initially clearing the land.
Six steam shovels were purchased and
mobilized from the United States to dig

the ditch. The steam shovels were mounted on standard railway tracks that were
moved manually as the shovel advanced.
Over the course of a 24 hour day, the
shovels could advance 90 metres of ditch
(2.7 metres wide at the base) excavating 34
cubic metres on average. The shovel crew
consisted of the fireman, craneman, and
the engineer. A “roustabout” hauled wood
and water for the shovel.
In places that were too narrow for the
steam shovels to work, horse drawn slipscrapers were used. Ditching was commonly used to move water in other areas
of mining; however, the construction of

the Yukon Ditch required new and diverse
techniques. The ditch was the cheapest
and most durable way to transport the
water, but was dependent on the topography. The standard ditch was 2.7 metres
wide at the base and one metre deep. The
average slope of the ditch was 0.11 per
cent (six feet per mile) with a range of 0.08
per cent (4 feet per mile) to 0.13 per cent
(7 feet per mile).
The ditch construction itself required
innovations for construction in thaw sensitive permafrost soils prevalent around
Dawson City. Excavation required two
construction seasons to achieve a stable
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After the rush ended, enterprising individuals
began the process of removing the limitations.
1906 The Yukon Ditch

Construction of Wood (California Redwood) Stave Pipe Section of Yukon Ditch

cross-section. The ditch was initially excavated during the first summer, and
then left to establish a thaw equilibrium.
The upper and lower embankments usually collapsed into the excavation, and the
next season, the ditch was re-excavated
into thaw stable ground. The material excavated in the second season was used
to create the lower embankment of the
ditch. Moss was then used to insulate the
upper bank and minimize further thawing.
Flumes and pipelines were used extensively on the Yukon Ditch, where ditch
excavations were impossible because of
steep terrain. The flume was built from
local spruce and was 1.8 metres wide (six
feet), 1.2 metres deep (four feet) and had
an average slope of 0.27 per cent (fourteen feet per mile). The flume was gener-
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Pipelines were used to cross valleys, and the pipelines
were either wood stave pipe or iron pipe.
1906 The Yukon Ditch

ally placed on timber and log trestles to
provide a stable structure for the flume.
The northern section of the ditch was
predominantly constructed using flumes
and pipelines. Pipelines were used to cross
valleys, and the pipelines were either
wood stave pipe or iron pipe. Wood stave
pipe was preferred because it was about
one-third of the cost of iron pipe. This included the shipping of pipe, which could
be collapsed into the individual 50 mm
by 300 mm (two inch by six inch) wood
staves. However, the wood stave pipe was
generally limited to pressures of less than
61 metres of head (200 feet or 85 psi).
The wood stave pipe was constructed
on site from individual 50 mm by 300 mm
(two inch by six inch) tongue and groove
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pieces that were planed before shipment.
There were thirty staves to the perimeter,
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construction of the Yukon Ditch was the
Klondike River pipeline. This was an iron
pipe that crossed the Klondike Valley at
Bear Creek with an inlet elevation of 700
metres dropping to the valley bottom at

Kugaaruk Water System
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350 metres. The construction of the Klondike River pipeline employed over 300
men for two summer seasons. The pipeline itself was five kilometres long and
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consisted of lap welded iron pipe, which
was constructed using air compressors
and pneumatic riveters to withstand the
350 metres of head (1150 feet or 500 psi). A
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four span iron bridge carried the pipeline
across the Klondike River.
The Yukon Ditch was completed and
water was delivered to the area around
Grand Forks on June 4, 1909. The conduit
consisted of 62 km of ditch, 31 km of flume
and 20 km of pipe. S
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1985 Culture and Change

Culture and
Change in the N.W.T.

Implications for Community
Infrastructure Planning –
a 1985 perspective
Water and sanitation services in the

Water and sanitation services and sys-

N.W.T., which on the surface appear to be

tems in communities have been provided

a technical function and a technical issue,

by the G.N.W.T. because of the high cost

are a microcosm of planning and philo-

of technology and concomitant low cash

sophical issues which are related to com-

income of residents; the inability of com-

munity and regional development issues.

munities to construct, operate and admin-

Suppliers of the most complete line of water
distribution products serving the Canadian North
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ister services and systems; and the external and locally unperceived health, social
and economic benefits of community water and sanitation services.
The water and sanitation objectives of
the Native people are not explicitly solicited or considered in the G.N.W.T. water
and sanitation policy or planning. Examination of the objectives from G.N.W.T.
policy and the literature on water and
sanitation services indicates that functional knowledge is inadequate to allow a
scientific, objective determination of the
best level of service and type of system
for a given community. The objectives are
revealed to be based fundamentally on
values and perceptions. Furthermore, the
values and perceptions of the Native people are either not considered or are not
considered important or valid.
The relationship between health and
water and sanitation services is very complex, and the relationship is impossible to
fully understand and to quantify. Improving health is not simply a matter of providing services and technology. An ecological perspective of health is required. The
perceptions of health and the personal
habits and hygiene of the people are critical. Water and sanitation services are a
necessary, but not sufficient condition to
maintain a healthy environment and good
health. Furthermore, water and sanitation

Edited from the Masters Thesis of the late
James Joseph Cameron, M.Sc., P.Eng. (1947 – 1997)

services and technology that neglects
the socio-political causes of poor health
will be inadequate at best, and ultimately
hinder the individual’s and community’s
ability to rally from ‘insult’. Despite the
complexity of relationships, the lack of
functional knowledge, and the value basis of objectives, the G.N.W.T.’s interventions and assistance have assumed benefits, emphasized technical solutions, and
installed systems implicitly based on the
southern, industrial lifestyle.
Technical considerations and engineers
have dominated the selection of water
and sanitation systems because of the
unique environmental conditions in the
North and the high cost of constructing
and operating systems. Planning of water
and sanitation systems and concern for
efficiency has dominated planning for
water and sanitation services and concern
for effectiveness. The investigation of
constraints and types of systems reveals
that the design and selection of systems
depends on the engineering approach,
the engineer’s conception of the problem,
and the relative importance given to criteria such as simplicity, reliability and selfreliance.
The analysis, design and selection of
technology does not follow deterministically from technical considerations
and objectives. Rather, the approach and
concept depends on the personality,
training, knowledge, and wisdom of the
engineer. The challenge of the problem
and the responsibility and authority given
to engineers has often blinded them to
the narrowness of their knowledge, the
subjectivity and value basis of their planning recommendations, and the reliance
on technology and modernity implicit in
their designs. An examination of why systems fail, not just how systems fail, reveals
that the causes of failures are rooted in
values, perceptions and the decision-

1985 Culture and Change

making process. Failures are related to: the

Willingness-to-pay is not considered, so

technological optimism and bias of engi-

there is no incentive for the customers

neers; the authority and respect given to

in communities to make economic trade-

their advice; and the concomitant neglect

offs. Consequently the G.N.W.T. makes

or downgrading of the values and percep-

the economic trade-offs for the residents

tions of the people the water and sanita-

and the communities, and this leads to pa-

tion systems are supposed to serve.

ternalism and confrontations.

Recognizing that the optimum level of

The planning of water and sanitation

service cannot be determined by cost-

services and systems in Native communi-

benefit analysis, the G.N.W.T. utilizes a

ties is controlled by the G.N.W.T., not the

cost-effectiveness analysis to rank alterna-

communities. The regional government

tives. This technique facilitates a rigorous,

initiates, finances and controls planning

rational technical and economic analysis

studies; specifies the problems, objec-

but it masks underlying assumptions and

tives, scope procedure, methodology,

uncertainty. Only water and sanitation

and agenda of the studies; and ultimately

systems that are equivalent-to-piped-ser-

makes the selection, installs and operates

vice are considered. Financing of services

the systems. The present planning process

is assumed to be justified and available.

is means oriented, narrowly focused, and
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1985 Culture and Change

The planning process, content and results reflect,
often implicitly, the values and perceptions of the
regional government bureaucrats and technocrats
and their consultants.

paternalistic. The process is oriented to system maintenance not
system design, to planning of systems not to planning for services.
The planning process, content and results reflect, often implicitly, the values and perceptions of the regional government
bureaucrats and technocrats and their consultants. Planning is
done by engineers for the regional government, not by the residents for the community. Conflicts arise because of problems in
communication and lack of desire to communicate, unmatched
responsibility and authority, and differences in values and perceptions. Community interest and participation is limited and
social learning is impeded. The first task in evaluation should be
to elicit what the people affected and the decision-makers want
to know and what information would facilitate informed debate
and rational choice.
The present G.N.W.T. evaluation of options is narrowly focused on water and sanitation systems. It neglects the causes of
conditions such as poor health and the integration of water and
sanitation services with housing, other infrastructure and community physical and socio-economic development. The narrow
focus reflects the institutional fragmentation of responsibilities
in bureaucracies, the specialization of knowledge in modern society, and the training and bias of engineers who conduct the
studies. There are no evaluation methodologies or criteria that
allow an objective evaluation of options. Synthesis is ultimately
subjective because the relative importance of criteria and effects to the whole must be assessed.
Appropriate technology reminds us that before we choose
our tools and techniques we must choose our dreams and values, for some technologies serve them while others make them
unobtainable. Water and sanitation services and systems that
are not desired, understood or appreciated by the community
residents will not be fully effective. Water and sanitation services and systems that are beyond the means and ability of the

community to finance and operate can impede self-reliance.
This does not imply that Native people be abandoned and condemned to substandard services and poor health. Rather, it recognizes the importance of personal knowledge and self-reliance
and implies that the regional government’s responsibility is to
assist the community in alleviating those conditions which impede understanding, appreciation, means, and ability. This can
be achieved through public health education, decentralization
of authority, responsibility and resources for water and sanitation services, and developing systems which are sympathetic to
the environmental and socio-political realities of the North and
the social objectives of the people.
Knowledge of the relationships between objectives and water
and sanitation services and systems is inadequate and imprecise.
However, the major factors in the selection of water and sanitation systems are shown to be community population, housing
type, water consumption, employment opportunities, and selfreliance. The importance of housing type to the cost of piped
systems and to community development justifies the investigation of social and economic implications of multi-family housing.
The significant reduction in cost and the consequent economic
attractiveness of trucked services for single family housing which
would result from a modest reduction in water use justifies the
investigation and demonstration of water conserving fixtures and
appliances. High standard of service and low cost are incompatible criteria if we rely on conventional temperate climate concepts
and technology based on southern urban industrial lifestyle and
needs. However, trucked water delivery and sewage pumpout systems are an intermediate technology between rudimentary selfhaul and sophisticated piped systems which are appropriate to
the northern environmental, social and community conditions.

Calgary • Edmonton • Vancouver • Montréal

Trucked systems can provide a safe, convenient, flexible, reliable
and economical service which facilitate local employment and
self-reliance. As the late Eb Rice said, “I don’t recommend against
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Epilogue
As planners and engineers, as bureaucrats and technocrats, we
must ask: Does this decision making process and does this technology foster social learning and control? If not - don’t change the
world, change your mind. S
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60 Years of History

A BRIEF HISTORY OF
THE PAST 60 YEARS
OF NORTHERN WATER
AND WASTE
In the mid 1940s the citizens of Yellowknife and Aklavik installed surface water distribution systems to supply water to their houses
during the summer. This was luxury for them, for the rest of the year they had to haul or carry water to their homes, and for the rest of
the communities of the Northwest Territories even summer-only piped water system was a “pipe dream”. In most of the communities,
the people threw waste water on the ground near their doorway, and discarded toilet water and garbage a distance away to be
disposed of by gull, raven and scavenging dogs. In a few larger communities toilet waste and garbage were hauled to isolated places
nearby. Such were water, sewage and garbage serving in the Northwest Territories 60 years ago.
– From The Changing North, by Jack Grainge, 1999
One of the most significant infrastructure
milestones in decades following World
War II was the development of the community of Inuvik and its above ground
piped water and sewer system, which was
initiated by the chronic flooding and limited capacity of the nearby community of
Aklavik. In 1957, John Diefenbaker’s once-famous “northern vision” policy inspired the
nation, and advanced further initiatives in
northern infrastructure.
In 1953, federal government survey
teams fanned out across the Mackenzie
Delta looking for a new spot on which to
build the settlement that would replace
Aklavik. They narrowed the choice to six on
the east side and six on the west side of the
delta. In November 1954, they picked East
Three on the East Channel of the Mackenzie Delta, about 120 kilometres south of
the Arctic Ocean. The large, flat area had
a navigable waterway, room for expansion
and wasn’t subject to flooding each spring.
Construction of Inuvik began in 1955 and
federal officials expected the town to be
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Figure 1: Inuvik Utilidor System (Circa 1960)

built by 1961 or 1962. It was the first time in
Canada that a community would be built
from scratch, giving new meaning to the
term “government town”.
Building on permafrost proved to
challenge engineers and architects. They
expected to find a metre of permafrost,
but discovered that Inuvik sits on 350 me-
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tres of ground that is frozen year round.
To prevent heat from warm buildings
from thawing the permafrost and causing
them to sink, most structures sit on pilings drilled five metres into the ground
with about half to one metre of space
between the ground and the bottom of
the building.

By Ken Johnson, P.Eng., Planner, Engineer and Historian

60 Years of History
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Figure 2: Summer Water Point in Rae Lakes, NWT

Inuvik’s utilidor was originally constructed in one single enclosed conduit supported on wood piles; the utilidor included a
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dedicated pipe carrying high temperature hot water for buildings
and freeze protection of the water and sewer mains (see Figure 1).
The water and waste practices in the early days of small north-

4920 47th Street, Yellowknife
867.920.4555

ern communities were very simple. Water was brought in by hand,
from the nearest water source, “outhouses” were used for sewage

www.dillon.ca

waste, grey water was dumped adjacent to the houses, and garbage was burned in individual barrels near each household. Water
supply advanced to the use of summer water points during the
warmer months instead of bringing water by hand from a lake or
stream (see Figure 2).
Water and waste infrastructure in northern communities continued to make incremental improvements in the 1960s and 1970s

Please
recycle

as the subsistence lifestyles continued to decline, and more peoThe Journal of the Northern Territories Water & Waste Association 2014
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60 Years of History

ple moved to permanent settlements. Water and sewer tanks were
becoming more common, along with indoor plumbing, but these
were still limited. Newer homes were equipped with wastewater
holding tanks located on or beneath the floor of the house into
which drained household waste from kitchen sinks, laundry, bathroom and toilets would drain by gravity. These tanks were normally
larger than the water storage tanks, with a minimum tank size of
1,200 litres.
Trucked delivery for water and sewer was the standard level of
service in all but a few communities. A handful of larger communities started to develop piped systems, and this started the process
of advancing water and sewer technology specific to cold region
conditions with the application of shallow bury, insulated pipes
and recirculating water systems (see Figure 3).
One of the most significant policy decisions concerning water
supply infrastructure occurred in the mid-1980s with the recognition that intestinal disease could be correlated to water use. As a
result, a policy was put in place that water supply infrastructure
would be required to deliver a minimum of 90 L/c/d in each individual in a community. This policy initiated a concerted effort to
provide indoor plumbing to each household, and phased out the
use of honey bags for sewage disposal. Keeping up with the ever
increasing water demand were engineered water supply and sewage treatment facilities.
Water is an abundant resource in the north except for the fact it
may remain frozen for over six months of the year. Access to a year
round supply of water was a significant problem across the north,
which engineers solved by building large reservoirs with enough
depth so the water would not completely freeze, and enough volume to accommodate what could be a nearly two metres of ice

Figure 3: Insulated Water and Sewer System in Rankin Inlet,
Nunuvut (Circa 1980)

on the surface. The reservoirs were constructed of earth and lined
with impermeable materials. Pumping systems adjacent to the reservoir fed truck fill points for distribution to the residents; chlorination equipment was provided as part of the truck fill station
infrastructure.
Sewage treatment and disposal followed suit with water supply,
and sewage lagoons became the technology of choice because of
low cost and ease of operation and maintenance. The application
of mechanical sewage was very limited, and in fact the only one
community, namely, Carmacks, Yukon had a mechanical treatment
system until the 1990s.
Sixty years generally represents a relatively short period of time
in the development of water and sanitation systems, but in the
context of the north, it is a difference between “night and day”.
Much more is yet to come for communities in the north as they
will be continually challenged in the future to keep pace with the
so-called modernization of water and sanitation systems. S
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PRESIDENT’S REPORT

2014 NTWWA President’s Report

Bill Westwell

Thank you to everyone who attended
the 2013 annual conference, which took
place in Iqaluit last November. We had a
good conference in Iqualuit; although the
attendance numbers were a little low,
with 75 people. But those who attended
were pleased with the event, which
received an 86 per cent rating of Good
or Very Good. As we all know, the annual
conference and tradeshow remains
the NTWWA members’ only chance to
network and share information with each
other.
In 2014, the NTWWA will be
celebrating 20 years of serving the
Northwest Territories and Nunavut. In
recognition of this significant event,
we have a new logo, for use this year,
to highlight the celebration. As part of
the conference, we are very pleased to
have Ron Kent, the founding father of
NTWWA, as the dinner speaker. Ron will
be speaking about NTWWA’s early days,
and how it all got started.
As the conference is the NTWWA’s
main activity each year, it is usually a very
busy time for all the participants. But

until the 2013 conference, I did not fully
appreciate how much work conference
organization really takes. I would like to
thank everyone who volunteered their
time to help make the 2013 event come
together so well.
We were lucky enough to have Timo
Jansen, president of Western Canada
Water Association (WCW), travel to
Iqaluit. His attendance at our conference
helped further the NTWWA’s ongoing
growth, as well as our participation as a
constituent organization of the WCW. A
particular thanks to Timo is due for his
presentations, and also for his cheering
for the Saskatchewan Roughriders; and
the Roughrider gear he donated for
prizes and for the silent auction.
As always, we had representation from
all corners of our country; though mostly
from the north. I am always so impressed
with the level of participation we enjoy
from everyone who makes the effort to
travel to the conference because, as well
all know, it is not an easy task to travel
across the northern reaches of Canada in
the cold months.

I hope you will enjoy our annual
Journal, and that it has shared some
information you have found valuable. It is
our other method of sharing knowledge
with our members and with the general
public. Once again, Ken Johnson deserves
our thanks for putting together all of
this information and making sure its gets
to all of you. Thanks as well to Jennifer
Spencer, our executive director, and
Pearl Benyk, our administrator for their
ongoing efforts.
I am excited about the conference this
November. I expect everyone will enjoy
the 20th anniversary conference, and
all of the presentations and associated
activity.

I would like to take this

opportunity to offer best wishes to the
Association and its members for the next
20 years. I hope we continue to receive
the support of the water professionals
across the north, the industry folk,
the two territorial governments, the
Government of Canada, as well as the
constituent organizations of Western
Canada Water. S

Please support
the advertisers
who help make
this publication
possible.
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2014 NTWWA Executive Director’s Report

JENNIFER SPENCER

The 2014 NTWWA Annual Conference,
Trade Show and Operator’s Workshop will
be hosted in Yellowknife, Northwest Territories from November 14th to 17th. As this
is the 20th conference for NTWWA, the
theme for this year is ‘20 Years into the Future’. The conference program will include
approximately 20 technical presentations,
and the conference will be followed by a
one day Operators Workshop. Following
the Operators Workshop, the Solid Waste
Association of North America (SWANA) will
be hosting a two day workshop on Landfill
Operator Basics.
The NTWWA provides a very worthwhile and interesting opportunity for those
working in the northern fields of water
and waste, and others who are concerned
about these vital services, to meet, network
and hear about the projects others have
been working on during the past year. If you
are a northern water or waste professional,
mark your calendars and join us at the annual event to share ideas and learn about
northern water and waste challenges and
solutions.

Last year, the Annual Conference, Trade
Show and Operators Workshop in Iqaluit
was a huge success, with approximately 75
delegates in attendance. Thanks to those
operators who sat on the Operator’s Panel
and shared their experiences. A big thank
you to Pearl Benyk for all her hard work coordinating the logistics of the 2013 NTWWA
annual event. The delegates, presenters and
trade show participants are key to the success of the annual event, so thank you very
much as well for your participation.
Since 2005 the NTWWA has been hosting a friendly drinking water competition
for the water treatment plant operators
who attend the conference. If you want to
take home the trophy and bragging rights
remember your H2O in 2014!
The Board tries to maintain diverse representation and currently consists of water
treatment plant operators, consultants with
expertise in the areas of water and waste,
a water and waste industry representative,
and government employees. If you are interested in becoming a Board member, please
step forward at the Annual General Meeting, to be held following the conference.

This is my second year as executive director of the NTWWA and I want to thank
the NTWWA Board of Directors for their
support. I would especially like to thank
Pearl Benyk for all of her help in keeping the
organization running smoothly. It has been
a year of new and exciting challenges for
myself and I hope that we can continue to
build on the excellent work that has been
completed by the Board over the last number of years.
Every year we say goodbye to dedicated
members and welcome newcomers; this
year is no exception. On behalf of the Board
I would like to thank all of the Board members who are leaving us for their dedication.
To all of the new Board members, thanks
for volunteering your time. We are excited
about the new experiences, knowledge and
ideas you bring. Special thanks are due for
the efforts of the president, Bill Westwell,
the past president, Alan Harris, the Journal
editor, Ken Johnson, and our administrator
Pearl Benyk.
Look for the conference ad on page seven for more information. I look forward to
you joining us in Yellowknife! S

National Research Council Canada
Arctic Program

The NRC Arctic Program is actively seeking partners and collaborators to help develop
technology to ensure sustainable development for the communities of the Arctic.

For more information contact
Mark Murphy • 709-772-2105 • Mark.Murphy@nrc-cnrc.gc.ca
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NTWWA Conferences Past
1-2004 Inuvik. 2-2010 Yellowknife.
3-2005 Rankin Inlet. 4-2006 Yellowknife.
5-2007 Iqaluit. 6-2008 Norm Wells. 7-2009 Cam Bay.
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1982 Status

A Status of Water
and Sanitation
Facilities in
the N.W.T.
in 1982
The past few years in the Northwest Territories has been a particularly active period in terms of improved community water
and sanitation services. While much improvement is still required,
however, considerable advances have been made from the conditions of 10 or even five years ago.
Most N.W.T. communities have a very limited economic base,
and rely on large government grants to sustain their municipal
operations, and many highly subsidized economic development
activities for wage employment. The residents of these non-tax
based communities are predominantly Dene or Inuit people who
live in varying degrees of transition from a traditional subsistence
economy, and nomadic lifestyle to a modern wage economy with
its permanent structures and institutions.
It was not until 1960 that the Federal Government acknowledged that the most basic element to successful social and economic development was a healthy population, and embarked on
a serious effort to improve conditions in non-tax based communities. Part of that effort was the creation of the Water and Sanitation Policy and Program presently being implemented by the
N.W.T. Government. This Policy provided the financial and management support necessary to realize the construction of needed
water and sanitation facilities communities. In addition, the Policy
also provided operating subsidies to ensure the high cost of operating these facilities in the north would not create a situation
where people could not afford to receive the service once facilities were in place.
In 1981, the Water and Sanitation Section of the N.W.T. Government published an updated inventory report, which provides a
comprehensive and current description of water and sanitation
services in N.W.T. communities. It is readily apparent from the 1981
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A typical honey bucket used for sewage waste.

Report that, in many instances, water and sanitation facilities are
still considerably inferior to those enjoyed by most communities
elsewhere in Canada.
However, it is also apparent that in the period since 1973, considerable progress and improvement has been achieved. Most
N.W.T. communities now enjoy water supplies which meet all
chemical and esthetic requirements. However in just under half
(25 of 62) of the communities, the required facilities are still not
in place to ensure year-round safe and ready access or to ensure
proper disinfection.
Twenty-five of 62 communities is a significant percentage of
the total number of N.W.T. communities, however, it is also noteworthy those 25 communities encompass only 13.5 per cent of
the total N.W.T. community population. While these latter communities do, with perhaps one or two exceptions, have water sup-
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Edited from technical paper by Vern Christensen, P.Eng.,
Town Planning & Lands Division, Department of Local Government,
Government of the Northwest Territories

1982 Status

Figure 2. Connecting a sewage pumpout truck to a tank for sewage eduction.

ply sources which are generally free from
bacteriological contamination, however,
proper intake/pumphouse and treatment
facilities are still required to sufficiently
minimize the potential for contamination
during the process of drawing water at the
source, and during the subsequent water
delivery operations.
These services normally consist of
piped or trucked distribution systems. The
11 communities deficient in this respect all
rely on a self haul means of obtaining water
or ice. This involves considerable handling
(and therefore potential contamination),
and does not provide a sufficient quantity
of water to satisfy basic health and sanitary
needs.
Sixteen communities (4.6 per cent of
the population) have no sewage pump-out
collection facilities in place. These communities utilize pit privies or honeybag systems for the disposal of human wastes. All
other wastewater is disposed of by direct
discharge to the ground outside the build-

ings. A honeybag system is considered to

home for collection, and the difficulties of

be unacceptable due to the health hazards

the collection operation itself.

associated with handling of the bags in the

With respect to sewage treatment and

home, breakage of bags stored outside the

disposal facilities, there are major defi-
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One can see that the level of service available to
N.W.T. residents still remains inferior to that enjoyed by
residents of communities in other areas of Canada.

1982 Status
ciencies in some 42 communities relating
to 41.5 per cent of the population. Of the
42 communities, 27 (20.9 per cent of the
population) are deficient in terms of both
public health and environmental requirements. Those communities deficient in
public health respects typically discharge
sewage onto the ground at the solid waste
(garbage) dumping area with no significant
means of control or retention creating significant health hazards to persons at the
disposal site.
Depending upon the community size,
geographic location and geotechnical
constraints; a trucked system, or a piped
system or a combination of the two may
be the most cost-effective method of
providing acceptable services.
It is enlightening to realize the magnitude of the cost to service the 45,336

N.W.T. residents in its 62 communities. The
total capital investment made to date in
water and sanitation services is valued at
$186.2 million, with an additional $70.5 million required to bring water and sanitation
services to an acceptable standard in all
N.W.T. communities. This equates to an investment to date of approximately $4,100
per person and an ultimate investment of
$5,700 per person. Similarly, the associated
annual operations and maintenance costs
is presently in the order of $300 per capita
and would rise to approximately $530 per
capita once acceptable standards of service are achieved.
One can see that the level of service
available to N.W.T. residents still remains
inferior to that enjoyed by residents of
communities in other areas of Canada. It is,
however, readily apparent that conditions

have improved substantially in the last few
years, though considerable improvement
at considerable cost remains to be undertaken before acceptable levels of service
are available in all N.W.T. communities. At
this point in time it could be said that the
N.W.T. is approximately 70 per cent of the
way toward attaining overall acceptability
of water and sanitation services.
At the present levels of investment by
the federal, territorial and municipal governments in improved community water
and sanitation infrastructure, it will likely
be another eight to ten years before acceptable services are realized across the
N.W.T. When that day does arrive it will
represent an accomplishment that will
have been some thirty years in the making
(1960-1990). S
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