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NWT Community-Based Water Monitoring

Bringing Water Quality Results Back to Your Community



Water is life! 
People in the NWT have a strong connection to water. 
We are water—our bodies are made up of more than 
50% water. We drink water—whether surface water 
(lake or river) or groundwater. We eat and use plants, 
fish and other animals—all of which depend on water. 
We depend on water and aquatic life for our economy, 
including commercial fisheries and fur-harvesting. In the 
summer, we travel by boat on our lakes and rivers. In 
the winter, we travel by snowmobile, dogsled or on ice 
roads. We all have a responsibility to make sure that our 
use of the water and land does not harm the water and 
aquatic ecosystems on which people, plants and animals 
depend. This responsibility is called “water stewardship”. 

Environment and Natural Resources (ENR) supports 
and promotes the implementation of Northern Voices, 
Northern Waters: NWT Water Stewardship Strategy (the 
Water Strategy). The Water Strategy’s vision is “the 
waters of the Northwest Territories will remain clean, 
abundant, and productive for all time”. To achieve this 
vision, ENR is committed to working with water partners 
to maintain the health of aquatic ecosystems in the 
NWT. This is done through many activities, including 
negotiating transboundary water agreements, source 
water protection planning and community-based water 
monitoring (CBM). 

What is community-based  
water monitoring?
ENR works with NWT communities to develop 
community-based programs to answer communities’ 
questions about their water. Common questions include:

•	 Is the water safe to drink? 
•	Are the fish safe to eat?
•	 Is the aquatic ecosystem healthy?
•	Will the water be safe for future generations? 

Support for CBM includes sampling and equipment 
training, logistical support and some financial assistance, 
often through proposal writing. The CBM programs aim 
to increase awareness of water stewardship and link 
western science with traditional knowledge in effective 
and respectful ways.

The 2014 calendar showcases the achievements of 
NWT communities and other water partners related to 
community-based water monitoring. It shares water 
quality data collected jointly by ENR, NWT communities 
and other water partners. Community water quality 
results from 2012 are included in the calendar. It also 
includes results for sites newly established in 2013.

A lot of water quality data have been collected. All of 
the results cannot be presented in this calendar. For 
water quality data, please visit: nwtwaterstewardship.ca. 
Information in the calendar and on the website is shared 
with involved communities first; then it is made publicly 
available.
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Map showing the water quality CBM 
sites established in 2012 and 2013. 



What is water quality?
Water quality results tell us how suitable water is for drinking, and for plants, bugs and fish 
to live in. We measure what makes up water, including chemical (e.g., metal concentrations), 
physical (e.g., temperature) and biological (e.g., chlorophyll) parts, to describe the water quality. 

What are communities 
measuring? 
Water quality can be looked at by measuring 
a number of different things that make up 
water. These are called parameters. Water 
temperature and concentrations of chlorophyll 
and certain metals are all parameters. Currently, 
the NWT-wide community-based water quality 
monitoring program uses the following four 
kinds of equipment to test for a wide range of 
parameters. 

•	 A	grab	water	sample is collected just below the surface of the water and tells us what is in 
the water at the time it is collected. Grab water samples are sent to Taiga Lab in Yellowknife. 
In the lab, the samples are analysed for 75 parameters including pH, turbidity, conductivity, 
chlorophyll-a and total and dissolved metals.

•	 PMDs	(Polyethylene	Membrane	Devices)	are passive samplers that stay in the water 
for one month, up to 4 times per summer, to measure oil and gas-related chemicals 
(hydrocarbons) dissolved in the water. PMDs act like sponges and pick up hydrocarbons 
in the water. PMDs are so sensitive that, if a cigarette smoker handles the PMDs, the 
hydrocarbons on their breath can affect the results. 

•	 Diffusion	Gradients	in	Thin-Films	passive	samplers	(DGTs) act like sponges and pick 
up toxic dissolved metals in the water. DGTs are left in the water for 3 to 4 days. The DGTs 
measure the concentrations of dissolved metals in the water over longer periods of time than 
sampling water on one occasion (a grab sample).

•	 YSI	sondes measure temperature, pH, turbidity, dissolved oxygen, conductivity and 
chlorophyll-a every two hours for as long as the sondes are in the water. 

1

Water Temperature
Water temperature is measured to tell us how 
warm or cold the water is.

Why is water temperature measured? 
Water temperature is an important measurement 
for monitoring water quality. Water temperature 
can have a big effect on the kinds of plants, 
bugs and fish that live in a river or lake. Water 
temperature affects the amount of oxygen in the 
water. Fish need oxygen to breathe. Some fish 
can only live in colder water with lots of oxygen, 
so they move to deeper, colder water in the 
summer. Water temperature gets colder as you 
go further north, as you go higher up (elevation) 
or as winter approaches. Human activity can 
affect water temperature if warmer or colder 
water is released into a lake or river. 

At low (acidic) pH, some metals, like aluminum, 
lead or mercury, can change form and be taken 
up by plants, bugs and fish more easily. 

Turbidity 
Turbidity tells us how cloudy the water is. Clear 
water has low turbidity, like under the ice in 
winter. The more silt, dirt, mud, clay or algae 
(particles) in the water, the higher the turbidity. 
Melting glaciers, forest fires, mining, logging or 
dredging activities can increase turbidity. 

Why is turbidity measured? High turbidity 
can block light that plants need to grow. Large 
amounts of dirt in the water can make it hard 
for fish to see or breathe because their gills 
get clogged. Dirt can also cover and kill fish 
eggs laid on the bottom of the river or lake. 
Contaminants can be attached to dirt and other 
particles. Contaminants attached to dirt are 
usually less available than those dissolved in 
water to be taken up by plants, fish or bugs.

Oxygen
Like animals that live on the land, fish and bugs 
in the water need oxygen to breathe. Colder, fast-
moving water, with lots of rocks to flow over and 
around, has more dissolved oxygen than slow-
moving, warmer water. 

Why is oxygen measured? Increases 
in nutrients like nitrogen and phosphorous 
can increase the amount of algae in water. 
These increases can be from adding human 
or industrial waste, climate change or other 
sources. When a lot of algae die and decay, 
dissolved oxygen can decrease and make it 
harder for fish to breathe. Most lakes and rivers 
in the Arctic do not have high levels of nutrients 
and algae, so fish kills under ice or during the 
warmest part of summer are rare.

Conductivity
When solids (like salts) are dissolved in water, 
they can conduct (transfer) electricity like metal. 
The dissolved solids come from the soils and 
rocks over which water flows. Conductivity is 
a measure of how easily electricity can move 
through water, which in turn tells us how much 
solid substances are dissolved in the water. 
Where there is little soil, conductivity is generally 
low. Adding waste from human activities can 
increase conductivity. Conductivity can also 
increase with higher water temperature.

Why is conductivity monitored? Large 
changes in conductivity can affect plants, bugs 
and fish. 

Chlorophyll-a
Chlorophyll-a gives plants and algae their green 
colour. Measuring chlorophyll-a tells us how much 
algae is in the water. The amount of chlorophyll-a 
in the water is usually highest in late summer 
when there is the most plant growth.

Why is chlorophyll-a monitored? Algae can 
grow quickly and cause the water to look greener 
than usual. Human activities like putting human 
or industrial waste in water can increase nutrients 
and result in higher than normal amounts of algae. 
When a lot of algae die and decay, dissolved 
oxygen can decrease and make it harder for fish 
to breathe. High amounts of algae can make 
it harder for sunlight to get through the water. 
Most Arctic rivers and lakes have less than 8 
ug/L of chlorophyll-a. This low level is because of 
the water is cold and not as many nutrients are 
available for plants and algae to grow.

Hydrocarbons and metals
Oil and gas chemicals (called hydrocarbons) and 
metals can be dissolved in the water (like sugar in 
tea) or attached to dirt in water (called particulate). 

Why are hydrocarbons and metals 
monitored? Hydrocarbons and metals dissolved 
in water are more able to get into plants, bugs and 
fish than those attached to dirt. Hydrocarbons and 
metals usually stay attached to dirt unless things 
like pH and temperature change. Rivers that carry 
more dirt (soil and other solids) in water often 
carry more metals. Metals can come from natural 
(rock and soil) and human sources. Hydrocarbons 
in water can occur naturally from forest fires and 
natural oil and gas deposits. These chemicals can 
also be related to oil and gas development. Fish 
reproduction and human health can be affected 
by certain levels of dissolved hydrocarbons 
and metals, so they are important to monitor. 
Hydrocarbon data presented in this calendar are 
grouped into two categories: alkylated, the form 
that has more impact on fish, bugs and plants, 
and parent, the form that has less impact on fish, 
bugs and plants.

Description	for	some	of	the	parameters	measured	in	the	communities:

pH 
pH tells us how acidic or basic the water is. pH 
is measured on a scale of 0 (strongly acidic like 
battery acid) to 14 (strongly basic like bleach). 
Pure water has neutral pH of 7 and rainfall is 
usually between pH 5-6.5. The pH of water is 
affected by the type of rocks and soil (geology) 
through which a river flows. In the NWT, the water 
is slightly basic because of the geology. The pH 
can change for natural (runoff from a storm) and 
human-caused (chemicals released to water or 
acid rain) reasons. 

Why is pH monitored? Trout, and other 
northern fish, can live in water that has a wide 
range of pH from 4.1-9.5. Sudden shifts in pH 
can negatively affect plants, bugs and fish. 

GNWT/ Stefan Goodman

GNWT/ Stefan Goodman

DGTs in turbid water
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Slave River
•	Fort Smith
•	Fort Resolution
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Levels of hydrocarbons in northern rivers have been measured at around 
15ng/L. Scientists have found that wildlife health can be affected when 
dissolved hydrocarbons are above 400ng/L. These findings have been 
reported in the following papers:

•	 Sources and significance of alkane and PAH hydrocarbons in Canadian 
arctic rivers. (Yunker et al., 2002)

•	 Sensitivity of fish embryos to weathered and crude oil: Part I. low-level 
exposure during incubation causes malformations, genetic damage, and 
mortality in larval pacific herring (Clupea pallasi). (Carls et al., 1999)

The water temperature of the Slave River, at 
both Fort Smith and near Big Eddy close to Fort 
Resolution, was warmer in June and August and 
lower in the summer in 2013 compared to 2012. 

The turbidity of the Slave River was usually below 
500 NTU. The peaks on the graph that are over 
500 NTU are likely because of spring melt and 
rain moving soil and mud from land into the river. It 
took about 4 days for that dirt to travel downstream 
from Fort Smith to Big Eddy near Fort Resolution.

Cadmium, copper, nickel and zinc dissolved 
in the water were under the USEPA National 
Recommended Water Quality Criteria for 
Aquatic Life.

Hydrocarbons dissolved in the water were all 
below northern river background levels and 
much below levels that can affect wildlife and 
human health.

These are graphs of data from 
samples taken in the Slave River
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Great Slave Lake
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•	Łutselk’e



Another Monitoring Initiative in the Area 

The Ni Hat’ni Dene Watchers of the Land 
Program is made up of Lutsel K’e Dene 
First Nation (LKDFN) members who work 
on the land and serve as stewards of 
their traditional territory. The program was 
established in 2008 and builds upon a 
decade of community-driven environmental 
monitoring activities.

Valentine’s Day

These graphs represent the data 
collected from samples taken at 
Resolution Bay in Great Slave Lake.

The goals of the Ni Hat’ni Dene Program are:

•	 maintaining the integrity of cultural sites and the natural 
beauty of the traditional territory of the Lutsel K’e Dene First 
Nation;

•	 hosting and providing interpretive tours for visitors to the area;
•	 monitoring and documenting visitor activity, cultural features, 

and environmental/wildlife values; and
•	 transmitting cultural and scientific knowledge to younger 

generations. 

For more information contact:

Gloria Enzoe
Thaidene Nene Program Manager
Telephone: (867) 370-3217
http://landoftheancestors.ca/
team/ni-hatni-dene-program.html

Cadmium levels were below the level that 
instruments can detect. Total copper, nickel and 
zinc were under the CCME guidelines for the 
protection of aquatic life.

Water temperatures measured between August 
and October 2013 in Resolution Bay were 
between 5-17°C, decreasing from summer to 
fall. * Temperature measurements before August 
were lost because the YSI sank to the bottom of 
the lake.

Turbidity peaks in Resolution Bay are likely due 
to the influence of the Slave River. * Turbidity 
measurements before August were lost because 
the YSI sank to the bottom of the lake.
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Sunday Monday Tuesday Wednesday Thursday Friday Saturday
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St. Patrick’s Day

These are graphs of data from 
samples taken in the Yellowknife 
River.

The water temperature of the Yellowknife River 
was highest in the summer at about 20°C, 
decreasing in the fall to around 10°C.

Turbidity was quite low on the Yellowknife River, 
which is expected because the river flows over 
shield geology and the water is relatively clear 
in this river.

Cadmium levels in water were below the level 
that instruments can detect. Total copper, 
nickel and zinc in the water were under 
the CCME Guidelines for the Protection of 
Aquatic Life. These results are similar to 
historical numbers.
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Franks Channel
•	Behchokò ˛

NWT-Wide Community-Based  
Water Quality Monitoring Program

Tłįcho Aquatic Ecosystem 
Monitoring Program
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These are graphs of data from 
samples taken in Franks Channel.

Another Monitoring Initiative in the Area

The Tłįcho Aquatic Ecosystem Monitoring Program (TAEMP) 
is a unique partnership involving Tłįcho communities, 
the	Wek’èezhìı	Renewable	Resources	Board,	the	Tłįcho 
Government,	the	Wek’èezhìı	Land	and	Water	Board,	
Department of Fisheries and Oceans, and with support from 
Golder Associates. The purpose of this community-based 
program is to monitor the health of fish and fish habitats near 
Tłįcho communities, using science and traditional knowledge. 

A five-day fish monitoring camp is set up near a 
different Tłįcho community each year where elders, 
fishers, youth and scientists work together in the field to 
share knowledge and ways to assess the health of fish 
and their habitat. Participants use standard methods 
to collect fish, water and lake sediment samples for 
analysis. Elders identify where to set the nets, based on 
their knowledge and experience as fishers in the area, 
and determine where water should be collected based 
on community use. 

The data collected will not only help meet 
communities’ needs in monitoring valuable fish and 
water resources, but can contribute to a larger picture 
of aquatic health in the Tłįcho region as a whole.

For more information contact: 
Wek’èezhìı	Renewable	Resources	Board	
Telephone: (867) 873-5740
Lands Protection Department, Tłįcho Government 
Telephone: (867) 392- 6381 Ext: 1355

The water temperature of Franks Channel was 
highest at the end of June at 23°C, decreasing 
in the fall.

Turbidity was usually below 200 NTU, except 
after a rainfall event in mid July which moved 
soil into the water.

Cadmium levels in water were below the level 
that instruments can detect. Total copper, nickel 
and zinc in the water were under the CCME 
Guidelines for the Protection of Aquatic Life and 
similar to historical numbers.
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Hay River
•	Hay River



Sunday Monday Tuesday Wednesday Thursday Friday Saturday
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    1 2 3    

4 5 6 7  8 9 10   
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18 19 20 21 22 23 24   

25 26 27 28 29 30 31

These are graphs of data from 
samples taken in Hay River. 

The Water Resources Division, Aboriginal Affairs Northern 
Development Canada, monitors water quantity and quality 
through a variety of short and long-term projects. Baseline 
studies provide information on current environmental 
conditions, and are a foundation to assessing changing 
water quantity and quality. The water quantity and quality 
baseline networks are a source of long-term data, while 
specific quantity and quality studies are designed to obtain 
information to address particular water management issues 
or community concerns. 

Long-term water quantity data are available through the 
Water Survey of Canada website: http://www.ec.gc.ca/
rhc-wsc/Default.asp?lang=En&n=4EED50F1-1.

Long-term water quality sampling conducted by the 
Water Resources Division compliments the monitoring 
conducted by Environment Canada and other agencies 
and includes sampling of the Hay, Liard, Slave, Peel, 
Yellowknife, Cameron, Marian (Franks Channel) Rivers. 
Additional monitoring is conducted on select lakes in the 
Upper Coppermine and Lockhart Basins. 

To access monitoring information 
from these monitoring programs 
and other projects, visit: http://www.
aadnc-aandc.gc.ca/eng/1100100022
936/1100100022937.

The water temperature of the Hay River was 
warmest at the end of June in 2013, whereas it 
was warmest at the end of July in 2012. 

The turbidity of the Hay River was low. The 
peaks on the graph are likely because of rain 
moving soil and mud from land into the river.

At the mouth of the Hay River, total cadmium, 
copper, nickel and zinc in the water were 
under the CCME Guidelines for the Protection 
of Aquatic Life. At the Town of Hay River, 
total cadmium was higher than the CCME 
Guidelines. However, the dissolved part, which 
has the most impact on fish and plants, was 
below the level instruments can detect.

Hydrocarbons dissolved in the water were all 
below northern river background levels and 
much below levels that can affect wildlife and 
human health.
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Trout Lake &  
Island River

•	Trout Lake



Hydrocarbons dissolved in the water were all 
below northern river background levels and 
much below levels that can affect wildlife and 
human health.

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2 3 4 5 6 7     
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29 30 

Father’s Day
National  
Aboriginal Day

Summer Solstice

These are graphs of data 
from samples taken in Island 

River and Trout Lake.

Another Monitoring Initiative in the Area 

The Dehcho Aboriginal Aquatic 
Resources and Oceans Management 
program (Dehcho AAROM) is funded by 
Fisheries and Oceans Canada (DFO). 
The program has been building aquatic 
research and monitoring capacity in nine 
of the First Nation communities in the 
Dehcho region for the past six years.

In partnership with ENR, Dehcho AAROM 
coordinates and maintains the water quality 
program in the Dehcho region, including sites 
in the Hay River, the Trout Lake watershed, 
and the Mackenzie and Liard Rivers. This 
program complements other water quality 
monitoring programs in the North and is an 
important contribution under the NWT Water 
Stewardship Strategy.

For more information contact:

George Low 
Dehcho AAROM Coordinator 
Telephone: (867) 874-1248 
Email:geobarbgeo@hotmail.com

The water temperature of Island River was 
generally warmer than Trout Lake. In 2012, 
Island River was warmest in mid July, whereas in 
2013, June and August were warmer than July.

Turbidity in both Trout Lake and Island River 
was very low, which is expected, given that 
these are clear waters. *Turbidity was not 
measured in Trout Lake in 2013 or Island River 
in 2012 because of damaged equipment.

Cadmium, copper, nickel and zinc dissolved 
in the water were under the USEPA National 
Recommended Water Quality Criteria for 
Aquatic Life.

!!
!!

!

!!!
!
!!

!

"
Trout Lake

Legend
! Water Quality Monitoring Site 2013

! Water Quality Monitoring Site 2012

Trout 
    Lake

Island River

Ü

0 10 20 30
Kilometers



G
N

W
T/

 L
or

ra
in

e 
B

re
kk

e,
 D

eh
ch

o 
A

A
R

O
M

 

July2014

Kakisa River & 
Liard River 
•	Fort Simpson
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