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WHY DID WE DO 
THIS RESEARCH?
Safe drinking water is a pressing health issue for First Nations reserves in Canada. The number of water-borne infections in 
First Nations communities is 26 times higher than the rest of the Canadian population. Approximately 30% of First Nation 
community water treatment plants are in a high-risk category, meaning their systems have deficiencies that pose a risk to the 
water quality. The use of private wells, truck-to-cistern delivery of water, and smaller distribution systems are not included 
in these statistics. The federal government has provided assessments, training programs and funding to help First Nations 
communities make their drinking water safe but their impacts have been limited to date. 

The Liard First Nation (LFN) is located near Watson Lake, a town in the Liard River Ecoregion of the Yukon Territory, Canada. 
It is located within the Mackenzie River drainage basin and a white-spruce subarctic boreal forest. There are two local 
governments—the town of Watson Lake and the LFN. The LFN is part of the Kaska Nation which governs the villages of Upper 
Liard, Albert Creek, 2 Mile, 2.5 Mile and Windid Lake. 

The citizens of LFN have a number of concerns about the quality of water in their community. These include the contamination 
of their water sources through garbage dumping, mining and fracking, industrial activity, human waste, and flooding. LFN 
citizens rely on groundwater sources for their drinking water; these sources include private wells or truck-haul to cisterns with 
water from the LFN water treatment facility.

Researchers from the University of Saskatchewan and members of the Federation of Saskatchewan Indian Nations (FSIN), 
Environmental Health Officers (EHOs) and Water Keepers (Water Treatment Plant Operators) identified the main questions 
that numerous First Nations communities have about their water supply. A survey-questionnaire previously administered in 
numerous First Nations communities in Canada was tailored for LFN to identify: 

1.  where people get their drinking water from,

2.  how people feel about their drinking water,

3.  what types of beverages people drink besides water, and 

4.  how community members prefer to communicate with 
community leaders about their drinking water. 

In addition to surveying community members about their 
perceptions of drinking water, the survey also gathered 
information on access to drinking water and drinking water 
safety and sustainability in LFN. The team also tested 40 private 
drinking water wells, which are not regularly monitored, for 
various contaminants and assessed how surface water and 
groundwater are connected using hydrogeological models. 

This information on water quality, physical hydrology and 
community member opinions will help community leaders 
make more effective and targeted decisions about drinking 
water supply, management and policy to provide safe drinking 
water. The results could potentially lead to cost savings and 
a more efficient drinking water supply system. Although LFN 
has an established public drinking water system with effective 
regulations, regular water sampling and certified operators for 
the drinking water treatment plant and water truck delivery, 
this project was important to provide baseline information on 
the community water supply. 
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Water sustains us, flows between us, within us, 
and replenishes us. 

(Assembly of First Nations)
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HOW WAS THE RESEARCH CONDUCTED?
This project used a community-based participatory research methodology in which community members were involved 
throughout the study. The research was done for and with the community. This included community identification of the 
problems to address; the creation of a local research review committee (selected from a group of Elders) to fine-tune the 
project goals, plan how the research would be carried out and recruit participants; community involvement and training in well 
sampling, which has increased LFN’s ability to manage and monitor water resources; and finally, ownership of research results 
by the community to support capacity building. 

WATER QUALITY
40 wells were tested in the Albert Creek, 2 Mile, 2.5 Mile and Upper Liard subdivisions, and one surface water sample was 
taken from Watson Lake. The parameters that were tested were determined after several discussions with the LFN Capital 
department and community members about pollutants that might be in the water.

PHYSICAL HYDROLOGY
The team also conducted a connectivity assessment to understand the connection(s) between surface water and groundwater, 
and created hydrological models representing how water flows underground. They were able to learn about the aquifers, a 
layer of earth that very little water can pass through (also known as an aquitard), the slope of the watershed, and bedrock 
conditions. These models also demonstrate how the water moves both on the surface and underground, and if groundwater 
is being contaminated by surface water and/or pollution. 

COMMUNITY SURVEYS
The research team surveyed 20 residents about their values, concerns and practices regarding drinking water. The average 
household (85%) had three or fewer residents; and five households had children between the ages of six months and 17 years. 
Most of the respondents were 55 years of age or older and 47% were between 18 and 54 years old. The survey questions 
focused on the following topics: preferences, practices and opinions of household tap water; drinking other beverages besides 
tap water; communication and decisions about water in the community; water sources in the community; and values and 
concerns about water in general. 

WHAT WERE THE RESULTS?
The community members had legitimate concerns regarding the contamination of their tap water. However, the results of the 
water sampling tests and hydrogeological models indicate that the LFN members do not need to worry about the quality of 
their tap water. Ongoing testing is warranted, however, and will be carried out to ensure that the water remains safe to drink. 

WATER QUALITY
The water quality of private wells were generally good. A few wells had higher elements of manganese and iron that exceeded 
the Canadian Drinking Water Quality Guidelines for aesthetic objectives such as smell, taste or appearance, but the water 
was still safe to drink. Some private wells had different levels of chloride and nitrates depending on the wells’ distance from 
the highway. Road salting could be influencing these levels. Despite overall good quality water, a few issues arose in some 
wells that could potentially lead to health impacts. Water quality sampling found total coliforms in one well, which LFN has 
since serviced. Four wells had very low levels of a harmful chemical (Tributylin), but the levels are below the World Health 
Organization’s and the European Union’s guidelines for acceptable levels. No compounds related to the landfill, cemetery, 
military wastes, oil pipes or septic systems were found in the wells.
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PHYSICAL HYDROLOGY
The connectivity assessment showed that there are two major aquifers in the area: a lower and an upper aquifer, both made 
of sand and gravel. In most places, the upper and lower aquifer are separated by a layer of earth that very little water can 
pass through (an aquitard), but are likely connected in the 2 Mile and 2.5 Mile area due to the aquitard not being present in 
that particular area. Due to the presence of the aquitard, groundwater is likely protected from historical and present-day 
surface activities as groundwater flows into nearby lakes and rivers, and is not contaminated by surface waters. Water tests 
from groundwater and surface water samples were similar, which confirmed this connection. Researchers also believe that 
groundwater flows from the waste dump area towards the Albert Creek subdivision. 

COMMUNITY SURVEYS
Household surveys showed that most of the 20 respondents 
do not like the quality of their tap water: 55% said they 
were “very dissatisfied” or “dissatisfied” with their tap water 
and 35% of respondents were “satisfied” or “very satisfied” 
with their tap water. Nine households reported “rarely” 
or “never” drinking their tap water, 50% of people filter 
their tap water before drinking, and bottled water is the 
most common form of drinking water. Survey participants 
question the quality and safety of their tap water, but still 
prefer to consume drinking water from the tap (filtered or 
not), or drink the water from nearby lakes and streams. 

Community members indicated that they are concerned 
that their drinking water is contaminated, and that it may be 
leading to physical illnesses. The survey results showed that 
people were concerned about the possibility of bacteria in 
their cisterns, contamination from spring run-off and levels 
of chlorine and iron in the water. They also believed that tap 
water might cause, and subsequently worsen, chronic illnesses. However, water quality and hydrology results from this study 
suggest that this is not happening. 

Survey respondents also indicated that they are concerned about pollution in lakes and rivers: 43% of respondents believe 
that surface water is “good” or “very good,” 26% rated it “okay,” and 31% rated surface water as “poor” or “very poor.” Survey 
participants believed that the surface water has been, and is being, polluted by garbage dumping, mine tailings, the Alaska 
highway, impacts from World War II, heavy metals, pesticides, and bacteria. 33% of respondents believe that surface water 
quality has negatively affected their way of life, including medicine, food, ceremonies and overall community health. 

The LFN community members that were surveyed indicated that they would like better access to safe drinking water. Survey 
respondents suggested that LFN provide information on tap water safety, improve the look (clarity) and taste of water, reduce 
the chemicals used in treatment and provide free filters for household taps. They also indicated that they would prefer to 
stay informed about their tap water in various ways. When results were shared with other members of the community, a 

concern was also raised that wells in the community were 
not originally built properly and that this could be a risk for 
contamination. It was noted that many of the private wells 
would fail any type of regulatory standard and need to be 
upgraded and repaired.

The results of this project were shared at a community 
dinner in June 2015 in Watson Lake. As the researchers 
were only able to administer 20 surveys, the team wanted 
to make sure that the responses given in the surveys were 
similar to the concerns of others in the community. They 
also asked if there were any other concerns that had not 
been discussed. About 80 community members were in 
attendance. 

SATISFACTION WITH TAP WATER

Legend

Very Satisfied

Satisfied

Neutral

Dissatisfied

Very Dissatisfied
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WHAT ARE THE 
IMPLICATIONS FOR 
DECISION MAKERS?
This research demonstrates several areas of drinking water safety that 
can be improved upon by community leaders:

1) TESTING:

Although there were no major concerns about contamination of 
groundwater and drinking water, researchers suggest continued testing 
of the four wells that had low levels of Tributylin. LFN should monitor 
these levels to see if they change over time. The tributylin may be from 
PVC piping in the households and/or leachate from landfills so these 
potential sources can also be tested. 

Also, to ensure that citizens do not become physically ill from the drinking 
water, the community water monitor should continue to regularly test 
cisterns for bacteria, particularly during spring run-off. It is not certain that 
negative health effects are the result of poor quality water. Community 
leaders can further explore potential connections between physical 
illnesses and drinking water. 

2) HYDROLOGICAL MODELING:

Research indicated that there are no current concerns with regard to the potential contamination of groundwater from surface 
water, as area groundwater flows into surface water. The two aquifers that serve as source water for private and public wells 
are protected from surface water contamination due to the aquitards that are present. However, the location of the water that 
is leaking (leaching) from the landfill is not known, so the source of the leaching should be located to prevent groundwater 
contamination. 

3) COMMUNITY VALUES AND CONCERNS REGARDING WATER:

As the majority of surveyed residents are dissatisfied with their tap water, community leaders and decision makers can 
improve communication regarding the safety and quality of drinking water. Residents would also like to improve the testing of 
their tap water. Regulations on the construction and maintenance of private wells would also be beneficial for residents, but 
this would require numerous wells to be fixed and correctly re-built.  

Concerns regarding the contamination of surface water from various and often uncontrollable sources is a task that requires 
long-term focus. Source water protection plans can be very effective in keeping harmful substances out of the water and could 
be an initiative for the future. 
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TO CONTACT THE RESEARCHER, EMAIL RESEARCHSPOTLIGHT@CWN-RCE.CA.  
VISIT OUR REPORT LIBRARY AT WWW.CWN-RCE.CA

The Water Economics, Policy and Governance Network’s (WEPGN) overarching goal is to build knowledge and facilitate 
exchange between social science researchers and partners, thereby increasing the application of research to decision 
making and enhancing water’s sustainable contribution to Canada’s economy and society while protecting ecosystems. 
WEPGN was established with a SSHRC Partnership Grant. WEPGN’s objectives are to:

 p Create a vibrant and multidisciplinary network of Partnerships amongst researchers, government agencies and 
community groups;

 p Provide Insight by mobilizing knowledge from social science perspectives to improve our understanding of water’s 
role in Canadian society and economy;

 p Strengthen Connections by facilitating a multidirectional flow of knowledge amongst researchers and partners to 
promote more efficient and sustainable water management;

 p Provide high quality Training experiences for students and practitioners with interests in water policy decision-
making and management.

This project by Bharadwaj contributes to each of the above objectives, and is a notable example of a 
project that provides high quality training experiences for students and practitioners with interests 
in water policy decision-making and management.
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