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1 INTRODUCTION 

 

Climate change is widely recognized as one of the primary environmental, social, and 

economic threats experienced by the world today.  Northern regions such as the 

Northwest Territories (NWT) are experiencing some of the most rapid climate changes 

on Earth.  Although our efforts to reduce greenhouse gas production will affect the speed 

and intensity of climate changes, climate change is a reality in the North that will persist 

for at least the next 100 years.  It is thus important that northern communities begin to 

plan to adapt to current and future climate changes.  

 

The provision of clean drinking water and the effective management of wastewater 

(including solid waste leachate) are fundamentally important to maintaining 

environmental, social, and economic health.  NWT communities should thus become 

involved in planning for and adapting to the impacts of climate change on water and 

wastewater systems.  The first step in adapting to climate change impacts is an 

examination of the vulnerability of water and wastewater systems to climate change and 

the identification of adaptation priorities. 

 

Ecology North is working on a project to support NWT communities in planning for and 

adapting to climate change.  One of the goals of this project is to develop a protocol or 

system to assess the vulnerability of water and wastewater systems to climate change 

impacts.  Ecology North has worked collaboratively with Wekweètì, Déline, and 

Tsiigehtchic to create a protocol that may be used by NWT communities to conduct 

initial assessments of the vulnerability of their water and wastewater systems to climate 

change impacts.   

 

Ecology North conducted pilot-scale assessments of the vulnerability of Wekweètì, 

Déline, and Tsiigehtchic’s water and wastewater systems to climate change impacts.  

These assessments may be used as examples of how to apply the protocol presented here.  

 

1.1 ABOUT THE PROTOCOL 

 

This protocol is designed to guide communities in an initial assessment of the current and 

potential impacts of climate change on their water and wastewater systems.  This protocol 

presents some background information on the potential impacts of climate change on 

water and wastewater systems and guides communities through the process of:  

 

• identifying the potential impacts of climate change on their water and wastewater 

systems; 

 

• evaluating the likelihood of an impact occurring (the sensitivity of water and 

wastewater systems to climate change); and 

 

• determining the severity of the impact (the consequences of an impact occurring). 
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This protocol is not intended to produce an exhaustive evaluation of climate change 

impacts on water and wastewater systems.  Rather, it should help communities identify 

priorities for future study and adaptation planning. 

 

1.2 PROCESS TO DEVELOP THE PROTOCOL 

 

To develop this protocol, Ecology North: 

 

• Researched northern water and wastewater systems and the effects of climate 

change on these systems. 

 

• Held planning workshops in Wekweètì, Déline, and Tsiigehtchic to discuss 

observations and concerns regarding the effects of climate change on water and 

wastewater systems, identify priorities in the management of these effects, and 

review the vulnerability assessment before finalization.  This protocol was not 

reviewed by Tsiigehtchic. 

 

• Held a technical knowledge-sharing workshop in Yellowknife on the impacts of 

climate change on water and wastewater systems.  The draft vulnerability 

assessment protocol was reviewed during this workshop. 

 

• Completed the protocol and pilot-scale assessments of the vulnerability of 

Wekweètì, Déline, and Tsiigehtchic’s water and wastewater systems to climate 

change impacts. 

 

1.3 OBJECTIVES 

 

The primary objectives of this project are: 

 

• to increase community involvement in managing the impacts of climate change 

on water and wastewater systems; 

 

• to improve our understanding of the current and potential future effects of climate 

change on water and wastewater systems in northern communities; 

 

• to effectively integrate traditional and scientific knowledge in understanding and 

planning for the effects of climate change on water and wastewater systems; 

 

• to develop a protocol to assess the vulnerability of northern water and wastewater 

systems to climate change impacts; and  

 

• to provide this protocol to northern communities as a tool they may use to 

determine what, if any, specific actions are required to prepare their water and 

wastewater systems for changing and more variable climate conditions. 
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1.4 CLIMATE CHANGE 

 

The Western Canadian Arctic has experienced some of the most rapid and intense climate 

changes on Earth.  Annual temperatures have increased by 1-2°C over the past 50 years – 

twice the global average (ACIA 2004).  Temperatures in the Western Arctic are predicted 

to increase by another 4-7°C by 2080 (Furgal and Prowse 2008).  Warming has been, and 

will continue to be, most pronounced during the fall and winter months.  

 

 

 
Figure 1. Maps of Canada showing changes in average winter (January) and summer 

(June) temperatures between 1961 – 1969 and 2080 – 2099.  Courtesy of the Northwest 

Territories Protected Areas Strategy. 

 

 

This warming has led to changes in precipitation in the NWT.  Precipitation rates have 

become more variable, with some communities experiencing increased precipitation and 

others experiencing decreased precipitation.  On average, precipitation is predicted to 



  Page 6 of 25 

increase in the Western Arctic by 15-30% by 2080 (Furgal and Prowse 2008); however, 

predicted annual and seasonal precipitation changes are quite variable across the NWT.  

 

Warming temperatures and precipitation changes are shortening the ice season, reducing 

ice thickness, melting permafrost, and reducing the area of permafrost. 

 

These changes may have impacts on the location, availability, and quality of water in the 

NWT, ultimately affecting communities’ water and wastewater treatment processes and 

infrastructure.  NWT communities thus need to take action to ensure that they have the 

knowledge and capacity to understand and address the impacts of climate change on their 

water and wastewater systems. 

 

2 CLIMATE CHANGE IMPACTS 

 

The climate change impacts that are discussed in this assessment are:  

 

• increased precipitation;  

• increased water temperature; and  

• permafrost melt.   

 

Although they are linked, and in some cases have 

similar outcomes, they are discussed separately 

for clarity.  These impacts represent key areas of 

change that are relevant to water and wastewater 

systems and do not cover all possible climate 

change impacts.  

 

2.1 INCREASED PRECIPITATION 

 

Climate change can modify precipitation patterns 

and increase precipitation variability.  Over the 

past 50 years, the NWT has experienced changes 

in precipitation, with increased precipitation in 

Yellowknife and Fort Smith and decreased 

precipitation in Inuvik and Norman Wells 

(GNWT – ENR 2008a).  Precipitation has also 

become more variable across the territory 

(GNWT – ENR 2008b).  Global climate models 

predict that in general, the Western Arctic will experience a 15 – 30% increase in 

precipitation by 2080 (Furgal and Prowse 2008).   

 

 

Sewage discharge location, Wekweètì, 

NWT 
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2.1.1 Water Quality 

 

Increased precipitation raises snow 

loads and thus the volume of the 

spring-runoff.  This may increase 

erosion and thus water turbidity, 

affecting the efficacy of water 

treatment systems by clogging filters 

and increasing chlorine requirements.   

 

Turbidity, or cloudiness, is a measure 

of the light-scattering potential of 

water.  Turbidity describes the 

amount of suspended or dispersed 

solids in water.  High turbidity 

indicates that larger amounts of 

suspended particles are present in the 

water.  Bacteria, viruses, and protozoa 

can attach to suspended particles, 

reducing water quality.  In addition, chlorine binds to suspended particles, increasing the 

amount of chlorine needed to effectively treat water for drinking (GNWT – MACA 

2010).  If a community filters its drinking water, increased turbidity may clog filters. 

 

2.1.2 Wastewater Management 

 

Precipitation increases in the form of rain and snow may lead to more run-off entering 

wastewater lagoons.  Wastewater operators are required to maintain a freeboard of 1m in 

sewage lagoons (Dillon Consulting 2007).  If a lagoon reaches capacity, the wastewater 

operator may have to release the wastewater, even if the wastewater has not been held for 

the required time necessary for treatment.  Similarly, increased precipitation entering 

Lagoon cell from an NWT community with 

30cm freeboard. Photo courtesy of Mary 

Kelly, Environment Canada. 

 

Water intake / truckfill station, Wekweètì, NWT. 

Natural lagoon, Wekweètì, NWT. 
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natural lagoons may increase the flow of wastewater out of the lagoon and into the 

surrounding lakes and wetlands before it has received sufficient treatment in the lagoon.  

 

Precipitation increases thus have the potential to increase the frequency of early 

wastewater releases, particularly in communities whose lagoons require expansion or 

maintenance.  This increases the possibility of contamination of surrounding ecosystems. 

 

Although early wastewater releases may become more common as climate change 

advances, climate change may also increase the length of the wastewater treatment 

season and the speed of treatment (Ripley 2009).  Thus, climate change may in fact 

improve the quality of wastewater effluent.  

 

2.1.3 Solid Waste 

 

Increased precipitation may increase leachate (contaminated liquid) run-off from solid 

waste facilities.  This may cause more contaminated liquid to enter surrounding 

ecosystems.  This is of particular concern if hazardous waste in the solid waste facility is 

not appropriately separated and stored. 

 

2.2 INCREASED WATER TEMPERATURE 

 

As climate change progresses, warmer air temperatures can increase water temperature 

and the length of the open water season (MRBB 2003).  These changes in water 

temperature can affect both water quality and aquatic ecosystem composition and 

function. 

 

2.2.1 Water Quality 

 

Warmer water temperatures and a longer 

open water season create conditions that 

encourage increased algal growth (Carrie et 

al. 2010).  As with sediment and organic 

compounds mentioned above, chlorine binds 

to algae, increasing the amount of chlorine 

necessary for effective water treatment. 

 

2.2.2 Aquatic Ecosystems 

 

Recent research suggests that climate change 

may cause increases in the bioaccumulation of PCBs (polychlorinated biphenyls), DDT 

(dichlorodiphenyltrichloroethane), and heavy metals such as mercury in the tissues of 

freshwater fish (Macdonald et al. 2005; Carrie et al. 2010).  Although global production 

Great Bear Lake, Déline, NWT. 
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of these contaminants has declined, they continue to accumulate in fish tissues and lake 

sediments, suggesting that a warmer climate and the resulting increased primary 

productivity are causing the conversion of old sources of contaminants to biologically 

available forms that accumulate in fish tissues (Leitch et al. 2007).  

 

Warmer water temperatures and a longer open water season create conditions that 

encourage algal growth.  Mercury binds to algae, increasing mercury concentrations in 

lake sediments as algae die and sink to the bottom of lakes and rivers.  Microbial 

processing of algal organic material causes mercury methylation, converting inorganic 

mercury into methylmercury.  Higher temperatures tend to cause higher rates of 

methylation (Booth and Zeller 2005).  Methylmercury is a form of mercury that 

accumulates easily in the tissues of fish.  Thus, climate change can convert mercury 

present in aquatic ecosystems to a biologically available form that accumulates in fish 

tissues.  Similar patterns have been observed in the accumulation of PCBs and DDT in 

fish tissues, suggesting a link between a warming climate, increased primary 

productivity, and observed increases in PCBs and DDT in the tissues of fish (Carrie et al. 

2010).  

 

While Carrie et al. (2010) found that mercury concentrations in burbot (Lota lota), often 

called loche in the NWT, at their study sites in the Mackenzie River were below the 

Health Canada guideline of 0.5 parts per million, further accumulation of mercury, PCBs, 

and DDT could have human health consequences in the future.  

 

2.3 PERMAFROST MELT  

 

Permafrost melt causes slumping and 

increased soil permeability.  Slumping is the 

collapse of soils caused by melting 

permafrost and a consequent reduction in the 

stability of the soil.  Permafrost provides 

structural support to northern soils.  When 

this support melts, soils settle or collapse.  

Soil becomes more permeable when 

permafrost melts.  Permafrost restricts the 

movement of water through permanently 

frozen areas called taliks that underlie the 

active layer.  As permafrost melts, the active 

layer may increase in depth and remain 

unfrozen for longer periods of time.  This 

allows for more water flow through soils and 

may cause an increase in groundwater and a decrease in surface water, the disappearance 

or creation of lakes and wetlands, and changes in the timing and volume of water flows 

(Ripley 2009). 

 

 

Wastewater treatment wetland, Wekweètì, 

NWT. 
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2.3.1 Water Quality 

 

Slumping can affect water quality and the maintenance of water treatment and delivery 

infrastructure.  More frequent slumping on lakeshores and riverbanks increases water 

turbidity.  If slumping occurs on a source water body, it may increase the turbidity of 

drinking water (Frey and McClelland 2009).  As described above, bacteria, viruses, and 

protozoa can bind to suspended particles, reducing the quality of drinking water.  In 

addition, chlorine binds to suspended particles, increasing the amount of chlorine 

necessary to effectively treat drinking water.  If a community uses filters as part of its 

water treatment system, increased turbidity can clog filters.  These increases in turbidity 

will generally be short-term events, as particles will eventually settle to the bottom of 

water bodies.  

 

Slumping decreases soil stability and thus can reduce the integrity of water treatment and 

delivery infrastructure.  Slumping can damage the foundations of water treatment plants 

and roads used to deliver water.  

 

As permafrost melts, soils become more permeable, increasing the flow of water through 

soils.  As water flows through organic soils, it can pick up organic compounds, increasing 

the organic compounds present in source water (Macdonald et al. 2005; Frey and 

McClelland 2009; Ripley 2009).  Bacteria, viruses, and protozoa can bind to organic 

compounds present in drinking water, reducing water quality.  Chlorine binds to organic 

materials in drinking water, increasing the amount of chlorine necessary for effective 

water treatment.  

 

2.3.2 Wastewater Management 

 

Slumping can reduce the structural 

integrity of sewage lagoons that rely 

on permafrost as a structural 

component (ACIA 2004).  The 

majority of sewage lagoons in the 

NWT have not been designed to 

rely on permafrost to maintain their 

structure (Ripley 2009).  The 

presence of wastewater in sewage 

lagoons would likely thaw the 

ground around the sewage lagoon, 

given that water has a high heat 

capacity (Ripley 2009).  However, 

some lagoon construction and 

maintenance techniques, such as 

using frozen organic soil to build 

berms, may cause slumping when 

the permafrost melts in the summer.  

Frozen core berm, from an NWT community, 

slumping.  Photo courtesy of Mary Kelly, 

Environment Canada. 
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Increased soil infiltration due to climate change may also increase the likelihood of 

contamination around sewage lagoons.  Some sewage lagoons in the high arctic were 

designed to rely on permafrost to provide a barrier to sewage infiltration and thereby act 

as a lagoon liner (Ripley 2009).  However, it is unclear which lagoons rely on permafrost 

and what the temperature of permafrost is around these lagoons.  

 

Permafrost melt and increases in the depth of the active layer may alter groundwater and 

surface water dynamics around sewage lagoons.  The flow of effluent may be modified as 

water flows change.  This may lead to ground or surface water contamination.  There is 

little understanding of the current flow of water around sewage lagoons and wetlands and 

thus it is difficult to determine the risk of such contamination occurring.  

 

2.3.3 Solid Waste 

 

As with wastewater, permafrost 

melt may change patterns of surface 

water and groundwater flow around 

solid waste sites.  This may change 

patterns of leachate flow and 

increase infiltration of leachate into 

the soil.  There may thus be the 

potential for increased 

contamination from solid waste 

leachate.  However, we currently 

have very little understanding of 

patterns of water flow and 

infiltration around solid waste 

facilities.  

 

Permafrost melt may cause leaching of toxins from contaminated sites.  If permafrost was 

used to isolate the contaminated substances from the surrounding environment, 

permafrost melt will allow these substances to be released (Kannigan and Palmer, 

personal communication, 2010). 

 

3 IDENTIFYING VULNERABILITIES 

 

Climate change produces environmental changes that cause impacts in water and 

wastewater systems.  The primary environmental changes cause by climate change that 

are discussed here are: 

 

• increased precipitation; 

• increased water temperature; and 

• permafrost melt. 

Solid waste landfill, Wekweètì, NWT. 
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To identify areas in which water and wastewater are vulnerable to climate change we 

must: 

 

• understand the general outcomes of environmental changes; 

• identify possible specific outcomes of environmental changes; and 

• evaluate whether our water and wastewater systems may be vulnerable to these 

outcomes. 

 

3.1 INCREASED PRECIPITATION 

 

• The primary environmental change caused by increased precipitation is increased 

water runoff.  See Figure 2 below for a schematic representation of the following 

discussion of outcomes and vulnerabilities. 

 

• The possible general outcomes of increased runoff are: 

 

a. increased water entering the lagoon; and 

b. increased water cloudiness (turbidity) and/or increased organic 

compounds. 

 

a. The possible specific outcomes of increased water entering the lagoon are: 

 

o wastewater may be treated for less time; and 

o contamination of surrounding ecosystems. 

 

• To evaluate whether a community’s wastewater system is vulnerable to the 

identified specific outcomes, we can ask the following questions: 

 

o What type of wastewater treatment system do we use?  

! Could our system overflow because of high levels of surface water 

runoff? 

 

o How close is our wastewater system to lakes and/or rivers? 

! Is there a risk of contamination of surrounding water bodies? 

 

b. The possible specific outcomes of increased water cloudiness and/or dissolved 

organic compounds are: 

 

o increased chlorine is necessary for water treatment; and 

o clogged water filters. 

 

• To evaluate whether a community’s water system is vulnerable to the identified 

specific outcomes, we can ask the following questions: 

o What type of water treatment(s) do we use? 
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! Do we use chlorine treatment? 

! Do we use water filters? 

 

o Is there permafrost near our source water body?  

! How much permafrost is present and what is its temperature? 

 

o Is the current water quality good?  

! Are there frequent turbidity events? 

 

• Potential impacts will be the same as possible specific outcomes. 

 

 

 

 

Figure 2. Schematic of the impacts of increased precipitation, including questions to evaluate vulnerability. 
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3.2 INCREASED WATER TEMPERATURE 

 

• The primary environmental change caused by increased water temperature is a 

longer open water season.  See Figure 3 below for a schematic representation of 

the following discussion of outcomes and vulnerabilities. 

 

• The possible general outcome of a longer open water season is: 

 

a. altered nutrient balances. 

 

a. The possible specific outcomes of altered nutrient balances are: 

 

o increased algal growth; and 

o increased bioaccumulation of mercury, PCBs, and DDT in fish tissues. 

 

• To evaluate whether surrounding freshwater ecosystems are vulnerable to the 

identified specific outcomes, we can ask the following questions: 

 

o Has water temperature increased in local lakes and rivers? 

! Is the open water season longer? 

 

o Have algal blooms occurred in nearby water bodies? 

! Are algal blooms frequent? 

 

o Are fish tissues contaminated with mercury, PCBs, or DDT? 

! Are fish tissues being monitored? 

 

• Potential impacts will be the same as possible specific outcomes. 
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3.3 PERMAFROST MELT 

 

• The primary environmental changes caused by permafrost melt are slumping and 

increased soil permeability.   

 

3.3.1 Slumping 

 

• See Figure 4 below for a schematic representation of the following discussion of 

outcomes and vulnerabilities. 

 

• The possible general outcomes of slumping are: 

Figure 3. Schematic of the impacts of a longer open 

water season, including questions to evaluate 

vulnerability. 
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a. increased water cloudiness and/or dissolved organic compounds; and 

b. infrastructure failure. 

 

a. The possible specific outcomes of increased water cloudiness and/or dissolved 

organic compounds are: 

 

o increased chlorine is necessary for water treatment; and 

o clogged filters. 

 

• To evaluate whether a community’s water system is vulnerable to the identified 

specific outcomes, we can ask the following questions: 

 

o What type of water treatment(s) do we use?  

! Do we use chlorine treatment? 

! Do we use filters? 

 

o Is there permafrost near our source water body? 

! How much permafrost and what is its temperature? 

 

o Is the current water quality good? 

! Are there frequent turbidity events? 

 

b. The possible specific outcomes of infrastructure failure are: 

 

o cracks in the water reservoir / lagoon berms; 

o reduced stability of water treatment plant / water intake; and 

o reduced stability of roads for water transport. 

 

• To evaluate whether a community’s water system is vulnerable to the identified 

specific outcomes, we can ask the following questions: 

 

o What type of water lake / lagoon do we use? 

! Do we use a water reservoir or natural lake? 

! Do we use a constructed or natural lagoon? 

 

o Do we live in an area of continuous or discontinuous permafrost?  

! Is our water treatment plant located on permafrost? 

! Are our roads located on permafrost? 

 

o Have we had trouble maintaining foundations or roads in the past? 

 

• Potential impacts will be the same as possible specific outcomes. 
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3.3.2 Increased Soil Permeability 

 

• See Figure 5 below for a schematic representation of the following discussion of 

outcomes and vulnerabilities. 

 

• The possible general outcomes of increased soil permeability are: 

 

a. release of previously frozen contaminants; 

b. modified flow of liquids from the dump; 

c. changes in water flow around the sewage lagoon; and 

d. increased water cloudiness and/or dissolved organic compounds. 

 

Figure 4. Schematic of the impacts of slumping, including questions to evaluate vulnerability. 
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a. The possible specific outcomes of the release of previously frozen contaminants 

are: 

 

o the contamination of surface water, ground water, and/or soil. 

 

• To evaluate whether a community is vulnerable to the identified specific 

outcomes, we can ask the following questions: 

 

o Are there contaminated sites near the community? 

o Are the contaminated sites near water bodies? 

o Are contaminants contained by permafrost? 

 

b. The possible specific outcomes of modified flow of liquids from the dump are: 

 

o the contamination of surface water, ground water, and/or soil. 

 

• To evaluate whether a community is vulnerable to the identified specific 

outcomes, we can ask the following questions: 

 

o Are toxic / hazardous materials dumped at the solid waste facility? 

o Is solid waste properly sorted and stored? 

 

c. The possible specific outcomes of changes in water flow around the sewage 

lagoon are: 

 

o the contamination of surface water, ground water, and/or soil. 

 

• To evaluate whether a community is vulnerable to the identified specific 

outcomes, we can ask the following questions: 

 

o Is the sewage lagoon / wetland near the community’s source water body? 

o Is sewage effluent being monitored? 

! Are Surveillance Network Program (SNP) sites being monitored in 

accordance with the water licence? 

 

d. The possible specific outcomes of increased water cloudiness and/ dissolved 

organic compounds are: 

 

o increased chlorine is necessary for water treatment; and 

o clogged filters. 

 

• To evaluate whether a community’s water system is vulnerable to the identified 

specific outcomes, we can ask the following questions: 

 

o What type of water treatment(s) do we use?  

! Do we use chlorine treatment? 
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! Do we use filters? 

 

o Is there permafrost near our sourcewater body? 

! How much permafrost and what is its temperature? 

 

o Is the current water quality good? 

! Are there frequent turbidity events? 

 

• Potenital impacts will be the same as possible specific outcomes. 

 

 

 

 

 

 

Figure 5. Schematic of the impacts of increased soil permeability, including questions to evaluate vulnerability. 
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4 PRIORITIZING VULNERABILITIES AND ASSESSING RISK 

 

Once possible vulnerabilities have been identified, it is important to prioritize identified 

vulnerabilities and assess the likelihood of an impact occurring and the severity of that 

impact (the sensitivity to climate change impacts and the consequences of those impacts).  

The likelihood and severity of an impact may each be classified as low, medium, or high.  

This will be an initial assessment only.  More accurate determinations of likelihood and 

severity may require further study.  In assessing risk, communities should consider the 

likelihood and consequences of an event occurring during a period of about 50 to 80 

years, as that is the period of time considered in many climate projections. 

 

The following table (Table 1): 

 

• lists potential climate change impacts on water and wastewater systems (identified 

in section 3: Identifying Vulnerabilities); 

• outlines community values that may be affected by potential impacts; 

• lists questions that may need to be answered to determine the likelihood of an 

impact occurring; 

• provides space to record likelihood; and 

• provides space to record the severity of impact. 

 

In determining the severity of an impact, communities should consider what values will 

be affected by the impact.  For example, the severity of an impact would be high if it 

affects human health, and low if it is short-term, does not affect human health and does 

not produce long-term effects. 

 

The second table (Table 2) provides space for communities to fill in potential impacts and 

community values that are relevant to the individual community as well as likelihood and 

severity of impact. 
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Table 1. Likelihood and severity of potential climate change impacts. 



  Page 22 of 25 

 

Once the likelihood and severity of climate change impacts have been determined, they 

may be visualized using the following graph (Figure 7).  For example, an impact with a 

high likelihood and high severity would be placed in the upper right hand corner of the 

graph in the darkest square.  This impact should then be given priority in further 

vulnerability assessments and adaptation planning.  

 

 

 

 

 

 

 

 

 

 

 

Table 2. Table template 
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Communities should consider taking action to adapt to potential impacts that that have 

medium to high likelihood (climate change sensitivity) and consequences (severity of 

impact).  

 

5 CONCLUSIONS 

 

Climate change is a reality in the NWT.  It is thus important for NWT communities to 

assess the current and potential impacts of climate change on their water and wastewater 

systems and plan for those impacts.  

 

This vulnerability assessment protocol is designed to be a simple tool that NWT 

communities may use to determine what, if any, action they should take to adapt to the 

impacts of climate change on their water and wastewater systems.  This is an initial 

assessment tool only, and cannot provide a highly accurate determination of climate 

change risks.  

 

The provision of clean water and the management of wastewater are of fundamental 

importance to the health and wellbeing of communities.  NWT communities should thus 

ensure that they plan for climate change impacts on water and wastewater systems before 

they arise. 

 

 

 

Figure 7. Graph of impact likelihood and 

consequences to visualize priorities. 
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