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Executive Summary 
 

 Drinking water issues in rural Newfoundland and Labrador are closely tied to the 
health of watersheds and thus are relevant to residents, users, and neighboring 
communities of those watersheds. Because boil water advisories (BWA) and persistent 
challenges to supplying safe drinking water in rural municipalities in Newfoundland are 
commonplace, this project seeks to explore root causes as well as future directions related 
to these issues. More precisely, this project seeks to design community-based approaches to 
water stewardship to supplement the supply and monitoring of drinking water as currently 
carried out by municipalities and the provincial government. 

 This project focused on the Towns of Indian Bay and Centreville-Wareham-Trinity 
(CWT). The Town of Indian Bay has been on BWA since September 2008, largely due to 
inadequate treatment and distribution infrastructure, while the Town of CWT has 
experienced periodic BWAs in recent years for a variety of reasons. Evidence suggests that 
a significant proportion of the residents in these communities draw their primary drinking 
water sources from outside the public supply: specifically, from natural roadside springs as 
well as store-bought bottled water. Evidence further suggests that there is a level of distrust 
as well as distaste for publicly supplied drinking water among residents. For these reasons, 
it may be inadequate to merely “fix” infrastructural and management related issues within 
these water systems to ensure drinking water safety and security. Public education, 
outreach, participation, and awareness are all critical factors.  

 Several key methods were used to carry out the research. Source water sampling 
was carried out at sites throughout the Indian Bay Watershed (the Town of Indian Bay’s 
water supply) as well as two popular roadside springs. In addition to results that indicate 
the presence of E. coli and therefore threats to public health, this sampling provides a 
baseline for future water quality research and the potential to monitor changes water 
quality in the Indian Bay Watershed over time. It also provides a starting point for future 
efforts to monitor the quality of water drawn from popular natural roadside springs, a role 
that a community-based environmental stewardship organization such as the Indian Bay 
Ecosystem Corporation (IBEC) may potentially fulfill.  

 A household survey seeking resident practices and perceptions towards their 
drinking water supplies was also conducted. All households in the communities were 
contacted for the survey and asked to provide information on household practices as well 
as practices while in the IBW. Findings from the survey confirm that a majority of 
community members (55 percent) draw their water from natural roadside springs despite 
the presence of municipal water systems, and suggest that the reasons for this relate to 
taste, smell, and perceived safety. Concerns over drinking water safety were found to be 
both real and perceived. Survey results demonstrate that perceptions and preferences 
matter a great deal: distrust of public drinking water supplies has clearly led residents to 
seek alternate sources, sources that are unmonitored and may have significant added risk 
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and costs. As users of the IBW, residents appeared both generally informed of, as well as 
receptive to, regulations in the watershed as a protected water supply area. This represents a 
strong point from which to guide future environmental education and watershed 
stewardship initiatives, although most residents indicated that they did not believe there 
were any current threats to their drinking water and therefore may be uninformed about 
potential risks. Only 20% feel that recreational uses are cause for concern. There were no 
reported instances of drinking water-related illnesses in the community over the past year. 
The majority of participants are, however, concerned about such illnesses.  

As part of a commitment to a collaborative, iterative approach to community-based 
research and in recognition that the issues around provisioning of safe and secure drinking 
water are complex and myriad, feedback and input was sought from a diversity of 
stakeholders, government officials, and holders of special knowledge with regards to 
drinking water supplies within the region, the province, and elsewhere in the country. 
Through such an approach, researchers sought to identify future drinking water quality 
initiatives in which community participation may play a vital role. Water security, quality, 
and safety are, after all, rooted in the environments in which these communities are based.  
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1. Introduction and Project Background 
 

In rural Newfoundland, our watersheds provide critical drinking water supplies as 
well as other forms of sustenance and activities that are central to our identity and well-
being. Drinking water issues in rural areas are inextricably tied to the health of watersheds. 
Land-use practices occurring in watersheds have an impact on water quality and health of 
the overall ecosystem, including the individuals that rely on these resources for subsistence, 
culture, and recreation.  

The occurrence of boil water advisories (BWAs) issued by the Dept. of Health and 
Community Services or municipalities is widespread throughout the province. Baseline 
studies examining water quality, the presence of toxins, and contamination source points 
act as tools in identifying potential health concerns in regards to drinking water issues, and 
in informing future land-use management practices and policies. As part of a community-
based approach to grappling with these issues, the Indian Bay Ecosystem Corporation 
(IBEC) is engaging in a collaborative effort to find solutions to persistent challenges 
relating to rural drinking water supplies.  

The Indian Bay Watershed (IBW) is an extensive freshwater system that includes 16 
major lakes (ponds) along with smaller feeder ponds, 15 main tributaries and a large 
number of sub-tributaries draining an area of approximately 700 km2 and covering 
approximately 1000 km2 including water bodies (Fig. 1). 

 Water in this system flows through the watershed into the Town of Indian Bay’s 
water supply (Indian Bay Brook) and drains into the ocean at the mouth of the river at the 
Town of Indian Bay. The water quality of this system is important for potable water supply 
to the community of Indian Bay, but also as a drinking water source for more than 350 
cabin owners and their families in the IBW. Many of these families are from the 
neighbouring community of Centreville-Wareham-Trinity (CWT, an amalgamated 
municipality of three former towns), which also sits on the saltwater body - Indian Bay. 

This study examined potential threats as well as population perspectives and 
practices related to drinking water in the Indian Bay watershed and communities of Indian 
Bay and Centreville-Wareham-Trinity as well as future measures that might be taken to 
enhance drinking water security.  
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Figure 1. Map of Indian Bay Watershed 
Source: M. Van Zyll de Jong, IBEC 
 

 

1.1 Rationale 

 

 The Indian Bay Watershed (IBW) is known as one of the best fishing spots for 
Brook Trout in Eastern Newfoundland. In the 1970’s and 80’s easier access, increased 
fishing pressure and lack of management led to declines in trout populations and general 
deterioration of the watershed. This resulted in the formation of IBEC in the late 1980s.  

Current water quality monitoring in the IBW consists of sampling within the town of 
Indian Bay under the provincial drinking water monitoring program. The Department of 
Health and Community Services’ environmental health program is generally carried out by 
Environmental Health Officers with Service NL (Department of Government 
Services). Department of Health and Community Services provides guidance and protocols 
and Service NL is responsible for bacteriological water quality monitoring activities, 
although Environmental Health Officers or Service NL technicians may collect samples. 
Service NL is responsible for establishing collection regimes and ensuring samples get to 
the lab for testing. Environmental Health Officers collect water samples from public water 
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supplies monthly and test for chlorine residual and presence of E. coli and total coliforms.  

In addition to this monthly sampling municipal staff members check for chlorine 
residual daily to ensure a minimum chlorine level is maintained. According to a provincial 
representative, bacteriological testing is done by the Public Health Laboratory, either in St. 
John’s or at one of regional water testing sites. These sites are located in hospitals, 
including Grand Falls and Clarenville. Chlorine residual (free and total) levels are tested at 
each sampling location and recorded. Based on results, measures like boil water advisories 
could be implemented. The interpretation of test results is done by Environmental Health 
Officers and then all test results go back to the community and should also include 
remedial actions where required (e.g., increase chlorine residual, consider flushing, etc.). 

 The Department of Environment and Conservation (DOEC) Water Resources 
Management Division, under the 2009 policy on Drinking Water Quality Monitoring and 
Reporting for Public Water Supplies and Sect. 39 of the Water Resources Act, conducts 
drinking water quality sampling and tests for a suite of physical, aesthetic, organic and 
inorganic chemical parameters, including disinfection by-products (e.g. Trihalomethanes or 
THMs and Haloacetic Acids or HAAs) to determine if public water supplies are meeting 
the Guidelines for Canadian Drinking Water Quality. The Department samples both water 
supply and water at the tap. While testing of tap water is generally conducted on a quarterly 
basis for these parameters, for communities of 5,000 or less sampling is conducted on a 
semi-annual basis at a minimum. Disinfection by-products are sampled four times per year 
for all communities using chlorine as a disinfectant. Source water must be sampled every 
two to three years and semi-annually during each sampling year (NL DOEC 2013). Based 
on this testing municipalities receive immediate notification if issues arise in testing results. 
In addition, two types of water quality reports for communities are available and provided 
by the Province of NL: seasonal and annual drinking water quality reports (Ramalho et al. 
2013).  

 The Indian Bay River is also part of an active hydrometric station network 
maintained under the Canada-Newfoundland Hydrometric Network Agreement and cost 
shared by federal (through Environment Canada) and provincial governments. Data is 
collected remotely via satellite. DOEC’s Water Resources Management Division collects, 
processes and distributes this information, which includes includes water temperature and 
streamflow (see www.env.gov.nl.ca/env/waterres/cycle/hydrologic/info.html and 
www.env.gov.nl.ca/wrmd/ADRS/v6/Template_Station.asp?station=02YR003).  

While testing within the municipal system is relatively extensive, source sampling is 
generally conducted in only one location close to the municipality’s water intake and 
therefore does not provide insights into differences in water quality throughout the 
watershed. Further, once a community is declared to be under a BWA (as is the case in 
Indian Bay) the Province no longer conducts regular testing until changes have been made 
to the municipalities’ treatment system and the BWA is lifted. 
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Although there is little specific baseline data about water quality in the IBW, previous 
studies have suggested that the quality of the water bodies in the watershed may be 
deteriorating. The most common activities that have potential negative affects on the water 
quality include fishing and other recreational uses, forestry and mining exploration. 
Municipal representatives have also noted improper waste disposal, including inadequate 
sewage systems in cabins, as a concern (Vodden 2009). 

Observations of community partners and local citizens further suggest that there is a 
lack of awareness among some residents about safe sources of drinking water. Both towns 
have instituted multiple BWAs in recent years. Some residents from Indian Bay and CWT 
perceive their town water supplies to be of a lesser quality than other drinking water 
sources. This is indicated by regular observations of residents collecting water from 
roadside springs. The use of spring water poses a health concern, since springs are not 
monitored under the provincial bacteriological monitoring program (NL 2009).  

Finally, in Indian Bay and elsewhere across the province public perceptions and 
preferences related to drinking water sources are poorly understood. Due to individual or 
institutional initiatives, such as BWAs or education efforts, some users may be aware of 
the quality of the water from various sources and thus change their household water 
consumption. Users may also be conscious of possible detrimental health outcomes due to 
previous exposure and in turn be more vigilant of perceived illnesses. Households unaware 
of surface water or roadside spring water quality concerns may continue using water from 
these sources or may take some precautionary measures such as use of filters or boiling. 
Anecdotal evidence suggested that some residents have been concerned enough about the 
safety of roadside spring water to undertake testing at their own expense and have on 
occasion revealed high levels of iron in the water. These reports identified a need for 
further investigation of these concerns, of differing user group opinions on sustainable 
solutions for water quality monitoring, and watershed protection and use in general. 

 

1.2 Project objectives 

 

This project had three key objectives: 

• To determine the presence of microbiological and/or chemical contaminants of 
surface waters and roadside springs in the Indian Bay watershed; 

• To determine population perspectives and practices related to water consumption 
and contamination, environmental management and sustainable solutions; and 

• To research community-based watershed water quality monitoring models 
employed elsewhere that may be applicable in Indian Bay along with their relative 
strengths and weaknesses.  
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2. Research Methodology and Approach 
 The research methodology was broken into several elements, each with a specific 
purpose. These included a household population survey on patterns of drinking water 
consumption and perceptions relating to recreational watershed use, a cabin inventory and 
assessment survey within the IBW, and site sample testing for microbiological and metal 
contamination throughout the IBW and at popular roadside springs. Another aspect of the 
project was to complete a scan of literature and websites pertaining to other watershed 
groups in Canada and their involvement in water quality monitoring and stewardship. 
Finally, engagement activities with local stakeholders and persons of special knowledge 
with regards to public water systems and watershed use were undertaken to gain additional 
insights from local knowledge and drinking water specialists.   

 

2.1 Advisory committee 

 

The first project steps included an initial literature and secondary documentation 
review and the formation of an advisory committee. The advisory committee included 
representatives from the Towns of Indian Bay (Crosby Bungay, Ron Collins, Max Pickett, 
Deanne Parsons and Christa Parsons Lane) and Centreville-Wareham-Trinity (Churence 
Rogers, Verna Matthews, Johann Pickett), DOEC (Robert Picco, Annette Tobin, Ben 
Hammond) and Dept. of Government Services (Stella Gilbert). The group met on three 
occasions to discuss the overall project and proposed sampling protocol (June 2012), the 
household survey and work plan for summer 2013 (May 2013) and the draft project report 
(November 2013). 

 

2.2 Literature and secondary source review 

 

An initial literature review included reviews of DOEC BWA and water quality 
reports for the two towns, as well as previous IBEC public reports, to get an initial 
understanding of the state of the water quality in the system. Additional website and 
document review was conducted to investigate how other watershed groups across Canada 
were tackling water quality monitoring, particularly in light of limited budgets and heavy 
reliance on volunteer activity.  
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2.3 Water quality sampling  

 

Water quality is a term used “to describe the physical, chemical, and biological 
characteristics and conditions of water and aquatic ecosystems which influence the ability 
of water to support the uses designated for it” (CCME 2006). The uses of water in the case 
of the Indian Bay watershed must be considered both from an ecosystem perspective (e.g. 
support of fish species and other aquatic biological populations) and in terms of 
anthropogenic activities such as recreation (e.g. swimming) and potable water 
consumption.  

Water quality monitoring can assist with the establishment of baseline or reference 
conditions and to determine trends, ensure regulatory compliance, detect emerging issues 
and threats, and/or measure response to remedial measures and regulatory decisions 
(Environment Canada 2009). With few past water quality monitoring activities for IBEC, 
this study represents an attempt to gather baseline conditions from which an ongoing 
program can be developed. 

Water quality monitoring requires the determination of key sites for sample 
collection, a sampling schedule and parameters for analysis as well as data analysis, 
evaluation and reporting. For this project chemical and microbiological analysis has been 
conducted on seven source sites throughout the watershed and within participating 
municipalities (see Figure 2). The seven sites were chosen based on their proximity to the 
Town of Indian Bay’s intake system, areas with relatively high concentrations of cabin 
development, as well as areas with high frequency of human use (in the case of two natural 
roadside spring water sources). 

The initial intent for the testing was also to determine levels of hydrocarbons due to 
community concerns over the heavy use of recreational motor vehicles in the watershed. 
Unfortunately due to the expense of this testing, only one round of hydrocarbon testing 
was deemed feasible within the project budget (completed in March, post-snowmobiling 
season and during snow/ice melt). Thus the purpose of the testing shifted towards 
determining levels of metals, nitrates, sulphates, E. coli, and total and fecal coliforms in the 
water systems, all of which were additional material concerns. Four different laboratories 
were engaged for the testing: Stantec Consulting Ltd. (bacteriological/microbial), 
Memorial University Laboratory (metals, nitrates, sulphates), Provincial Health Lab 
(bacteriological), and Maxxam Labs (hydrocarbons).  
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Figure 2. Location of sampling sites 

 

In total, five rounds of testing were completed in the IBW and neighbouring natural 
spring locations to address potential seasonal variance (August and December 2012; 
March, June and August 2013 – conforming to provincial guidelines for seasonal water 
quality monitoring). A final, fifth round of testing was added (August 2013) to ensure 
consistent data for all four seasons. In the first round (August 2012) provincial labs were 
unable to provide testing support but after detection of E. coli in samples during the first 
sampling round, and given the inability of the private lab to capture levels below 1.8 
MPN/100 ml, provincial services were made available and four subsequent testing rounds 
were completed. 

Additional	  pilot	  testing	  of	  a	  portable	  water	  quality	  monitoring	  kit	  (WET-‐PRO	  Field	  Kit)	  
was	  conducted	  in	  September	  2013	  (see	  section	  5.5	  for	  details).	  This	  testing	  was	  completed	  
largely	  for	  training	  purposes	  with	  samples	  taken	  only	  from	  the	  two	  springs	  and	  from	  the	  
tap	  within	  the	  IBEC	  building.	  	  

	  
	  

2.4 Household survey 

 

A household survey was conducted to determine population perspectives and 
practices both within community households, as well as in the IBW (where the household 
members were deemed to be active users of the IBW). With input from the Advisory 
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Committee and staff and board members of IBEC, the researchers designed and 
implemented a survey entitled “Water Quality Survey for the Towns of Centreville-
Wareham, Trinity, and Indian Bay”. The instrument consisted of 40 questions that 
addressed residency, water source used, attitudes toward water-related health, use of the 
IBW, and several topics related to conservation of the IBW (please see Appendix 4 for the 
survey). The survey took approximately 15 – 20 minutes to complete and was filled out by 
the head of the household. 

Announcements regarding the upcoming study were disseminated through posters 
(see Appendix 3), community television channels, and word of mouth. Researchers 
attempted to ensure that there was adequate warning of the upcoming survey to encourage 
participation. 

Data collection occurred from May through July 2013. The researcher responsible 
for primary data collection was a graduate student with a background in environmental 
policy and a community outsider prior to the study. Four assistants from the target 
communities also assisted with data collection. The procedure for collecting data involved 
researchers approaching every occupied home in the communities on a minimum of two 
occasions with the intent of soliciting responses to the household survey. If residents were 
not home or were not available to provide information for the study, then researchers 
would return at a later date, where possible, at a time specified by the researcher. Second 
attempts at contact occurred approximately two weeks after initial contacts were made. 
While the first round of visits was conducted during work hours, researchers attempted to 
approach houses during evenings or weekends on additional visits to reduce potential 
concerns with respondent bias against working families. 

Results were inputted into an Excel spreadsheet and the data was cleaned and 
subsequently exported to Predictive Analytic Software (PASW) for analysis. A graduate 
student who had experience in research and analysis, and had worked on similar databases 
in the past analyzed the data. Basic descriptive statistics were completed for all questions, 
in total and by community. Researchers then enumerated several research questions they 
wanted assessed, including comparisons between groups. The data analyst was able to 
provide information on the statistical outcomes associated with those questions. The data 
analyst used a variety of non-parametric and parametric tests to assess the various 
relationships (e.g., �2, Fisher’s exact test, regression, etc.). For a technical description of 
the findings (associated statistics, critical values, etc.) see Appendix 5. In comparing results 
between the amalgamated communities of CWT, Centreville-Wareham and Trinity were 
analyzed independently because they do not share the same water supply. 

 

 



 

16 

 

2.5 Site inspections  

 

 A well-established practice within the communities of Indian Bay and CWT is the 
preference of, and reliance on, natural roadside springs for household drinking water 
supplies. Because sources of this nature fall outside the purview of government regulation, 
little is understood about these sources in terms of their frequency of use, the quality of the 
source water, as well as the physical nature of the locations themselves. Inspection of the 
physical sites was conducted in order to gain some understanding as to the nature of the 
sources (see Fig. 3). 

 

 

 

 

 

 

 

 

 

 
 
 
Figure 3. Photo of Indian Bay spring source 
Photo Credit: M. Simms, Indian Bay Ecosystem Corp. 

 

 Site inspection was also undertaken within the IBW in the form of a cabin inventory 
and inspection. As there are approximately 350 cabins within the IBW, the physical 
infrastructure within the IBW is significant. Cabin development poses significant potential 
environmental impact not only on specific sites where cabin development occurs, but also 
due to the resultant requirement for services such as roads and local resource extraction 
(e.g. woodcutting, fishing and hunting, increased human traffic within the watershed, etc.).  

A cabin inventory and site assessment was performed on cabins with shoreline 
frontage on eight ponds within the IBW. These eight ponds were chosen based on the 
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density of their development as well as on choosing areas where water sampling had taken 
place. Cabins surveyed included: Number Two, Backup, Alleys, Skippers, Bear Cave, Four 
Mile, Number One, and Adurt Brook Pond. Additionally, the cabins surveyed were 
developed on property with shoreline frontage.  The ponds ranged greatly in development 
density, from as few as two identified shorelines cabins (Adurt Brook, Alleys and Skippers) 
to as many as 39 (Number Two). Provincial Crown Lands provided a baseline map of 
cabin locations. Locations were then confirmed or modified through visual inspection. The 
properties were accessed by both canoe and road and were visually inspected based on a 
survey form developed by the research team (see Appendix 6).  

The purpose of the survey was to develop an inventory of cabins with shoreline 
frontage and potential related water quality-related concerns, including the means of 
sewage disposal within those sites (septic system, outhouse, etc.), and any evidence of 
environmental damage (shoreline erosion, household waste on site, chemical 
contamination, etc).  GPS coordinates and photos were taken of each property to assist 
with future analysis and identification (see Figure 4). 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 4. Example of cabin on No. 1 Pond, IBW  
Photo Credit: M. Simms, Indian Bay Ecosystem Corp. 
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2.6 Interviews and additional stakeholder engagement 

 

To supplement the above methods and fill in remaining gaps, interviews and 
consultations were conducted with persons holding insider knowledge regarding the 
workings of the town water supply, as well as more broadly issues relating to local 
environmental issues in spring through fall 2013. In addition, experts from University of 
Alberta, University of British Columbia, University of Calgary and the Centre for Disease 
Control’s Division of Foodborne, Waterborne and Environmental Diseases were consulted 
regarding risks associated with E. coli.  Open, ongoing dialogue formed the basis of 
interaction with government officials and stakeholders in order to gain specific expertise 
and “insider” information with regards to the functioning of the town water supplies. 
Informal interviews were conducted to fill out any remaining knowledge gaps. 

Researchers took the opportunity to present preliminary results to colleagues and 
members of the general public during the June 2013 Community-University Expo (CU 
Expo) in Corner Brook, NL. A poster presentation on the project research was submitted 
to a public engagement forum for the CU Expo event to provide public outreach as well as 
feedback on topics relating to public drinking water supplies in small communities from 
conference participants (see Appendix 8). 

Finally, in addition to seeking input from advisory committee, team members 
presented on the project results at the IBEC AGM Thursday November 21, 2013, prepared 
a short project summary for submission to the IBEC website and newsletter and have 
offered to present on the project to local town councils.  

 

3. Results  
 

3.1. Literature/secondary source review and  
introduction to area water systems 

	  
Indian	  Bay	  
 A stream survey project completed by IBEC in 1995-1996, with funding provided by 
CASE/C and submitted to Inland Fisheries provided some initial data on water quality in 
the Indian Bay system (Norris 1997).  The project commenced in August 1995 and lasted 
through the spring of 1996. The objective was to establish baseline parameters of water 
quality in the watershed to further IBEC’s goal at the time of community watershed 
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management (Norris 1997). The primary concern over water quality was related to the 
health of salmon and trout stocks in the watershed.  

 The project had two components: 1) a field survey, and 2) water quality sampling. 
In total, five brooks were surveyed – Wings, Four-Mile, Big Bear Cave, and Little Bear – 
for obstructions or any habitat related problems.  This included inspection for overly 
intrusive beaver dams, siltation, erosion, and human-caused waste. Water sampling 
stations were installed at three selected sites – Third, Four Mile, and Wings Brooks. Two 
water quality samples were taken, in September and October 1995, with the results 
analyzed at labs in St. John’s and Fredericton, NB. The samples tested for water 
temperature, PH levels, Redox (reduction-oxidation), and specific conductivity. Nine 
samples were initially planned, however this was not possible due to the closing of the field 
season, weather conditions, and other factors. Unfortunately, as a result no baseline water 
quality data appears to have been captured or stored for future use.   

 All but one home in the Town of Indian Bay is served by the municipal drinking 
water system. Town representatives estimate that the distribution system was initially 
installed in the early 1970s. While much of this system is still in place, some portions have 
been replaced in recent years. There are two pump houses in the community and one 
treatment station (located near the river intake in Indian Bay Park) where chlorine is used 
as a disinfectant. Most NL communities use chlorine as their primary disinfectant (NL 
2013).  

 A review of BWA reports reveals that the BWA currently in place in the town of 
Indian Bay was first issued in September 2008 due to repeat detection of total coliforms in 
drinking water sources. The presence of fecal coliform bacteria (E. Coli) in aquatic 
environments indicates that the water, at the time the sample was collected, was 
contaminated with the fecal material of human or other warm-blooded animals. While 
fecal coliforms themselves are not usually considered pathogenic, if large numbers are 
found in samples they may indicate the presence of other pathogenic organisms1. Some 
waterborne pathogenic diseases include typhoid fever; furthermore viral and bacterial 
gastroenteritis and hepatitis are relative to this microorganism (Perchard 2001). Because 
the Town of Indian Bay is subject to a BWA a Drinking Water Quality Index Score is not 
available for the town. Representatives of the Town report that the presence of coliforms 
after treatment is due to low levels of chlorine in parts of the town (north of the bog/on 
Country Road). An engineering study was conducted in 2011 and a proposal has recently	  
been submitted for a new tank and booster to address the issue of low chlorine residual in 

                                                
1 The impact of E. coli presence for human health depend on the E. coli strain present. O157 is the major concern 
in food and water (e.g. The XL recall; Walkerton outbreak) and there is zero tolerance for this strain (should not be 
consumed). According to one expert consulted during the project “normal fecal E. coli does not cause disease… 
Enteropathogenic E. coli only infects kids, enteroinvasive E. coli is rare and takes a large dose.  It is not really 
known for enteroaggrative E. coli or enteroadherent E. coli. “ Penn State University Extension Services explain, 
“There are hundreds of strains of E. coli. Although most strains are harmless and live in the intestines of healthy 
humans and animals, a few strains can produce a powerful toxin and can cause severe illness and death.” 
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parts of the system. The town does not have a filtration system and uses liquid chlorine for 
disinfection.  

 Vodden (2009) identified some concern within the Town of Indian Bay related to 
impacts of cabin development and recreational use on drinking water supplies, including 
concerns about fecal contamination, ultimately leading to the initiation of this study. Town 
of Indian Bay representatives also noted that a number of old buses are leaking and 
deteriorating in Number One Pond, with some concern from residents about whether this 
may impact the water supply source. Recreational use of Thwart Pond by recreational 
vehicles (e.g. Sea-doos) during the summer months was also mentioned in an initial 
Advisory Committee meeting. Researchers also noted people swimming in Thwart Pond 
during their rounds of site water sample testing (during the July 2013 testing round). 
Project partners reported that additional testing was completed by the Dept. of 
Environment and Conservation in 2011 after a recreational user drove a vehicle into 
Thwart Pond. Fortunately, no contamination concerns related to the incident were 
identified as a result of this testing. Further, concerns have been raised periodically about 
potential threats to the water supply from mineral exploration and forestry development 
activities in the watershed, including both domestic cutting near the main river stem and 
commercial harvesting in the headwaters of the watershed (see for example Wells 2002).  

 According to the Drinking Water Quality Index Summary for Public Water 
Supplies in NL (http://maps.gov.nl.ca/water/reports/), THM levels have exceeded 
current guideline values in the town of Indian Bay on several occasions in recent years, 
including November 17, 2011 ( 123 . 75  ug / l), Jun 22, 2011 (124 . 5  ug / l), Nov 23, 2010 
(160 . 25  ug / l ), June 9, 2010 (155 . 75  ug / l) and Nov. 4, 2009 (104 . 5  ug / l  ). 100 ug / l is 
considered acceptable under Health Canada guidelines. On Nov 23, 2010 and Jun 09, 2010 
the HAA level also exceeded guidelines (139.7 ug/l in Nov. 2010). Dissolved organic 
carbon (DOC) or natural organic matter (NOM) occur due to “decomposition and 
metabolic reactions in a water supply and its surrounding watershed” and “some NOM 
compounds can react with chlorine and chloramines to produce disinfection by-products 
(DBPs) such as trihalomethanes (THMs) and haloacetic acids (HAA) that are thought to be 
carcinogenic and/or genotoxic” (CBCL Consulting, 2011a, p. i).  One municipal 
representative explains, “there is no guideline for NOM/DOC, however literature suggests 
that surface waters with a DOC >4.2 mg/L contribute to THM and HAA formation, and 
are not recommended to be used as a source water” yet “most of our surface waters have a 
DOC at 4.2 mg/L or significantly higher, with no means to treat the water for DOC 
removal (most systems only have disinfection and, in some cases, pH adjustment as their 
treatment processes).” Seasonality and human activities that impact watershed drainage 
patterns have been shown to increase NOM in some water supplies. It is also suggested 
that optimal (neither too low nor too high) and consistent levels of chlorine must be 
maintained throughout the system. This requires training and expertise (NL 2013). The 
Town of Indian Bay’s water operator is reported to be an Operator in Training.  

 A final concern noted in previous water reports for the Town of Indian Bay is 
aesthetics. Reports from 2006 and 2007 note that perceived water quality may be reduced 
due to exceedances in aesthetic parameters (colour and pH).  pH levels are typically slightly 
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lower than desired levels in Indian Bay (e.g. 6.1-6.4 vs. 6.5-8.5 on a scale of 0 to 14), 
although higher than desired in June 2000 and Nov. 2001. Explaining that pH is 
considered an aesthetic parameter, the U.S. Water Systems Council (2007) states:  

Water with a low pH can be acidic, naturally soft and corrosive. Acidic water can 
leach metals from pipes and fixtures, such as copper, lead and zinc. It can also 
damage metal pipes and cause aesthetic problems, such as a metallic or sour taste, 
laundry staining or blue-green stains in sinks and drains.  

Water with a low pH may contain metals in addition to the before-mentioned 
copper, lead and zinc. Drinking water with a pH level above 8.5 indicates that a 
high level of alkalinity minerals are present. High alkalinity does not pose a health 
risk, but can cause aesthetic problems, such as an alkali taste to the water that 
makes coffee taste bitter; scale build-up in plumbing; and lowered efficiency of 
electric water heaters. 

 

CWT 

In CWT 100 percent of community households are serviced by the system, the 
Town is not currently on a BWA, and has a dedicated, full-time Class 1 Water Operator. 
There are two distinct water sources serving the community. Significant challenges for 
ongoing delivery include financial resources to repair or upgrade aging physical 
infrastructure such as pump house equipment that has not been functioning properly. 
Repairing or replacing current distribution infrastructure is a high priority for improving 
drinking water quality in the community. The pump house in Trinity has recently 
undergone an upgrade project; there have also been some upgrades to the Centreville pump 
house in recent years.  Amongst the greatest concerns with pump house equipment failures 
is that there is rarely back-up equipment in place. As such, when new equipment must be 
ordered and shipped, there will be a period of downtime.  

 The Town has issued several BWAs in recent years, but they are generally of short 
duration (longest duration between 7-14 days). BWAs in CWT have generally been put in 
place due to equipment malfunction or maintenance (e.g. the disinfection system was off 
due to maintenance or mechanical failure, including BWAs for Northwest Pond in August 
and Southwest Pond in September 2013). The town has put BWAs in place as a 
preventative measure when power outages allow untreated water to enter the system or 
maintenance activities have had the potential to compromise water quality.   
On March 8, 2013 a BWA was issued for Southwest Pond (Trinity) because inadequately 
treated water was introduced into the system “due to fire flows, flushing operations, 
interconnections, minor power outage or other pressure loss.” BWAs are communicated 
through a faxed BWA sent to local businesses, postings on Town website and/or Facebook 
pages, word of mouth, and sometimes through an automated phone message system. 

 As with many towns in the region using small systems with surface water supply and 
chlorination, THMs and HAAs are frequently above provincial guidelines. For 
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Northwest Pond (Centreville-Wareham) THMs above guideline levels were identified as a 
concern Feb 26, 2013  (150 . 5  ug / l ), August 6, 2012 (180 . 75  ug / l)   Nov. 17, 2011 
(160 . 38  ug / l). HAAs have also exceeded guidelines on multiple occasions (Feb 26, 2013 - 
465 . 1  ug / l vs. 80  ug / l considered acceptable under Health Canada guidelines); Aug. 6, 
2012 - 219 . 6  ug / l; Nov. 17, 2011 - 199 . 9  ug / l; June 21, 2011 - 91 . 4  ug / l). A December 2, 
2010 report indicated that it was not possible to provide a Drinking Water Quality Index 
rating due to an inadequate number of THM and HAA samples. An index ranking is not 
provided if exceedences occur for any parameters, however, one representative believes the 
2010 statement was related to the fact that the disinfection system was off for a period prior 
to that sample being taken. THM/HAAs are ranked on a running average.  

 Despite these challenges the Town office receives complaints about discoloration, 
smell, and taste of water but does not receive complaints that the public feels drinking 
water is unsafe to drink. The Langelier Index figures indicate that the water is under 
saturated with calcium carbonate, which according to DOEC means it "will tend to be 
corrosive in the distribution system" (DOEC 2014). Like Indian Bay, both the source water 
and tap water have been outside of recommended range in terms of colour and pH. 

 

3.2 Surface water quality sampling  

 

Analysis of metals 

Results from every lab test to date report no high levels of hazardous metals. However, 
there was found to be high (more than guideline values) levels of manganese (Aug, 2012 & 
2013) and iron (Aug, 2013) in Site 2 (Number 2 Pond boat launch). There is some evidence 
in the literature regarding health impacts of high manganese levels such as neurological, 
reproductive and possible cardiovascular effects (U.S. Department of Health and Human 
Services 2012), however manganese is not considered a health risk according to official 
guidelines. Both manganese and iron are more associated with aesthetic aspects of drinking 
water (e.g. colour, taste or laundry staining).  

 

Analysis of microbial contamination  

Testing has taken place for total coliform, fecal coliform and E. coli. Total coliform 
describes natural microbes present in the environment. Within the study, the presence of 
total coliform was not unnatural as samples were collected directly from ponds/lakes/ 
streams and springs. However, its presence in public drinking water supply indicates 
inadequate or improper treatment. Presence of E. coli in water is a clear indication of fecal 
contamination and is considered hazardous to human health. Normally the treated public 
water should not have any E. coli and total coliform (acceptable levels are ‘0’ as per 
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provincial and federal guidelines). Additionally, presence of E. coli indicates the possibility 
of contamination of other disease causing microorganisms (bacteria, virus, and parasites). 

Table 1 (below) describes the results from four testing rounds, indicating a recurring 
presence of E. coli throughout the watershed, with some seasonal variance. Absence of E. 
coli from the March samples were likely due to the winter/post winter season, as E. coli is 
less prominent in frozen conditions. Within the IBW, the presence of E. coli is neither 
surprising nor particularly troublesome, given that all public source water must be treated, 
however it does indicate a consistent level of human and/or animal interventions into the 
IBW water sources. It must be noted that drinking water directly from the ponds; a noted 
common practice within the IBW, needs to be strongly dissuaded amongst IBW users.  

Table 1. Results from Public Health Lab, St. John’s 

 
 
Sample site 

December, 2012 March,  
2013 

June,  
2013 

August, 
2013 

Total C E Coli Total C E Coli Total C E Coli Total C E Coli 

1. No. 2 
Pond 

    √      √      √       X      √       x      √       x 

2. No. 2 
Pond (boat 
launch) 

    √       X      √       X      √       √      √       x 

3. Jim’s 
Steady 

    √      √      √       X      √       √      √       x 

4. No. 1 
Pond 

    √      √      √       X      √       √      √       x 

5. Dirt 
Brook Pond 

    √      √      √       X      √       √      √       x 

6. Rockcut 
Spring 

    √      X      √       X      √       x      √       x 

7. Wareham 
Spring 

    √      X      √       X      √       x      √       √ 

Total C – total coliform, √ - detected, x – not detected 

The indicated presence of E. coli in water from the Wareham spring in August 2013 
demonstrates similar caution is needed with respect to roadside springs. This was further 
illustrated through initial testing of the CURAH20 portable water quality monitoring kit 
(WET-PRO Field Kit) in September 2013. Results of these tests (completed with assistance 
from St. Mary’s University field staff) indicated that coliforms were present in both springs 
and the tap water in the IBEC administration building (located on Country Road, an area 
of concern as noted by the Town of Indian Bay). Table 2 (below) represents the results 
taken from a private lab in St. John’s. There exists a level of discrepancy between the 
private and the public health labs. Most notably the Public Health Lab detected E. coli in 
Site 7 (Wareham Spring) in the August 2013 round, whereas the private lab did not. 


