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Executive Summary 
 

The District of Katepwa is located approximately 95 km northeast of Regina and does not 

operate a municipal water treatment or distribution system.  It has a permanent population of 285 

people, an estimated seasonal population of 2800 people.  Residents, the owners of public 

buildings such as campgrounds, and businesses are responsible for operation of their own potable 

water sources.  These water sources generally include wells and bottled water.  It is unknown 

how many private potable water sources are in the District of Katepwa, but there are 

approximately 1026 properties. 

 

In the summer of 2009, the Saskatchewan Watershed Authority, the Ministry of Health, and the 

Regina QuôAppelle Health Region cooperated to assess drinking water risk and explore risk 

management options with the District of Katepwa.  The objective of this study was to assess the 

drinking water quality of private and public water sources in the District of Katepwa, in addition 

to sewage disposal practices of select residences.  This information can be used to inform the 

public and decision makers of the potential health risks associated with their water supplies. 

 

Analyses of the collected water samples revealed that 52.1 percent of the water sources tested in 

Katepwa were above at least one of Health Canadaôs guidelines for drinking water quality.    

Turbidity, was the most common parameter above the guidelines, followed by total coliform 

arsenic, uranium, selenium, lead, and E. coli.  Of the wells used for drinking water, 75.4 percent 

did not have adequate treatment to remove the specific substance that exceeded the drinking 

water guideline. 

 

Though conclusions on the typical water quality in the aquifer cannot be made, it can be said that 

health-related water quality concerns were present, and there were some effective mitigation 

measures in place, including use of other water sources, well maintenance, and testing.  Total 

coliform bacteria are detected in many wells where best management practices for private wells 

are not in place; however, a portion of the households surveyed either were not aware of these 

best practices, or chose not to follow them. 

 

District of Katepwa residents accessing ground water for household use should be aware of the 

potential health risks associated with their water supply.  It is recommended that everyone 

accessing well water for human consumption have their water quality tested regularly against the 

Guidelines for Canadian Drinking Water Quality (2008) and Saskatchewanôs Drinking Water 

Quality Standards and Objectives, and take appropriate action to reduce potential health risks, if 

any, or access alternate water sources for human consumption.  Reducing the potential health 

risks from ground water includes proper well construction and maintenance (e.g. regular shock 

chlorination, well-head management, locked well caps, and treatment system upkeep). 
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1 Introduction  
 

The Saskatchewan Watershed Authority has refocused the delivery of its Rural Water Quality 

Advisory Program on high-risk communities serviced by primarily private ground water wells.  

One of the communities identified by the Ministry of Health as a candidate for the Rural Water 

Quality Advisory Program is the District of Katepwa.  The District does not operate a municipal 

water treatment or distribution system, and residents are responsible for their own private water 

supply.  The total number of private water wells in Katepwa is unknown, but most homeowners 

have installed private wells to supply their homes with water.   

 

Coliform bacteria detected in regulated ground water sources resulted in the issuance of one 

Precautionary Drinking Water Advisory (PDWA) and one Emergency Boil Water Order 

(EBWO) since 2006, both of which were issued in 2009.  PDWAs are issued by a Medical 

Health Officer when there is a possibility that problems may exist with the public water supply, 

although an immediate health threat has not been identified (usually due to two set of 

consecutive unacceptable water sample results).  EBWOs are issued by a Health Region Medical 

Health Officer or Public Health Inspector when a threat to the public exists (e.g. presence of 

Escherichia coli in a bacteriologic water).  Testing frequency for regulated water supplies is 

outlined in The Health Hazard Regulations.  See Appendix A for a list of historical PDWAs and 

EBWOs issued. 

 

 The Regina QuôAppelle Health Region (RQHR) supplied data for regulated drinking water 

sources in the resort village.  The data is somewhat limited in terms of constituents and sampling 

frequency, yet provides insight into the potential health risk associated with groundwater sources 

used for potable water.  Three regulated water sources were sampled between 2005 ï 2008 for 

bacteria (total coliform bacteria and Escherichia coli) and nitrates, two between 2007 ï 2008, 

one between 2006 ï 2009, and one between 2007 ï 2009.  The Maximum Acceptable 

Concentration (MAC) of total coliform bacteria was exceeded twice in August of 2005 from one 

regulated source, once in September 2008 from another source.  The MAC of nitrate was never 

exceeded on any sampling dates, but was not consistently sampled and reported.  Of the seven 

regulated water sources, five were sampled for major ions in 2007.  Four of these five sources 

exceeded the aesthetic objectives set for sulphate and manganese. 

 

Limited information is available in the existing RWQP database for private well data in the area.  

The District of Katepwa borders three rural municipalities: Rural Municipality of Indian Head 

No. 156, Rural Municipality of Abernethy No. 186, and Rural Municipality of North QuôAppelle 

No. 187.  Among these municipalities, twelve wells have been sampled and analyzed under the 

RWQAP.  Water analyses performed between 1998 and 2007 confirms exceedances of the MAC 

for total coliform bacteria in five wells and exceedances of the MAC for arsenic in two wells. 

 

The District of Katepwa is located approximately 95 km northeast of Regina, Saskatchewan.  It 

has a permanent population of 285 people, an estimated seasonal population of 2800 people, 

1026 private dwellings, and a land area of 5.77 km
2
 (Statistics Canada, 2006 census).  The resort 

village of Katepwa has a high density of private wells and high potential for further development 

and use.  In addition, sewage disposal at Katepwa consists of holding tanks and hauling waste to 

an appropriate disposal site.  These factors suggest Katepwa may be a higher-risk community in 
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terms of receptor demographics and potential pathways for contamination of potable 

groundwater sources.  As such, the Watershed Authority proposes to work with the community 

of Katepwa, the Ministry of Health, and the RQHR to assess this risk and explore risk 

management options.  Ultimately, this would provide the people of Katepwa with an increased 

awareness of their potable water quality and information and education about maintaining and 

protecting their potable groundwater sources. 

 

 

2 Materials and Methods 
 

In order to assess which households to sample, a pre-survey/waiver was mailed to over 800 

residences within the District of Katepwa.  The pre-survey (Appendix B) was intended to 

generate a list of Katepwa residents consuming water from private sources, and to identify those 

individuals willing to participate in the water quality sampling program.   

 

Three hundred and twelve pre-survey/waivers were returned from private residents.  Wells 

shared between multiple homes were only sampled once.  In all, 179 private water sources (all 

wells) and 9 regulated water sources (all wells) were tested.  Priority was given to regulated 

water sources, residents consuming water from a private source, and permanent residents. 

 

Half of the permanent residents in Katepwa, and fifteen percent of the seasonal residents, had 

their water quality assessed through the 2009 ground water survey.  Water quality analyses were 

performed on 179 wells directly serving approximately 580 Katepwa residents.  See Appendices 

C to E for the RWQAP test suite, sampling and site assessment protocol, respectively.  

Participants were advised in a letter of the results once water quality tests were returned from 

laboratory analysis (Appendix F). 

 

3 Results 
 

3.1. Water Quality Assessment 
 

Of the 188 ground water wells surveyed in Katepwa, 98 (52.1 percent) were found to exceed at 

least one MAC.  The MAC most often exceeded was that for turbidity, followed by total 

coliform bacteria, arsenic, and uranium (Table 1).  The process of determining MACs is found in 

Appendix G.  

 

Several Aesthetic Objectives (AO) which influence taste, odour, and staining were also 

commonly exceeded in Katepwa ground water, including manganese, iron, and sulphate. 
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Table 1: Number of surveyed wells exceeding Health Canadaôs Guidelines for Canadian Drinking Water 

Quality in Katepwa 2009 

Analyte Units Objective
1
 

Objective 

Type 

Wells Exceeded % Wells Exceeded 

Private  Regulated 
Private Regulated 

(n = 179) (n = 9) 

Total Coliform 

Bacteria 
MPN/100 mL 0 MAC 51 2 28.5% 22.2% 

Arsenic µg/L 10 IMAC
2
 15 1 8.4% 11.1% 

Uranium µg/L 20 MAC 9 0 5.0% - 

Selenium mg/L 0.01 MAC 7 0 3.9% - 

Lead mg/L 0.01 MAC 2 0 1.1% - 

Escherichia coli  MPN/100 mL 0 MAC 1 0 0.6% - 

Nitrate mg/L 45 MAC 0 0 - - 

Barium mg/L 1.0 MAC 0 0 - - 

Boron mg/L 5 IMAC
3
 0 0 - - 

Cadmium mg/L 0.005 MAC 0 0 - - 

Chromium mg/L 0.05 MAC 0 0 - - 

Fluoride mg/L 1.5 MAC 0 0 - - 

Turbidity NTU 1.0 
Treatment 

MAC
4
 

59 4 33.0% 44.4% 

Manganese mg/L 0.05 AO 146 8 81.6% 88.9% 

Iron mg/L 0.3 AO 93 4 52.0% 44.4% 

Sulphate mg/L 500 AO 59 7 33.0% 77.8% 

Total Hardness mg/L 800 AO 17 0 9.5% - 

Total Alkalinity mg/L 500 AO 17 0 9.5% - 

Sum of Ions mg/L 1,500 AO 69 7 38.5% 77.8% 

Magnesium mg/L 200 AO 0 0 - - 

Chloride mg/L 250 AO 2 0 1.1% - 

Sodium mg/L 300 AO 35 6 19.6% 66.7% 

Copper mg/L 1.0 AO 0 0 - - 

pH pH units 6.5 to 9.0 AO 0 0 - - 

Zinc mg/L 5 AO 0 0 - - 

 

Ground water quality data from the 2009 assessment of the District of Katepwa are presented in 

box and whisker plots for each parameter of interest (Figure 1).  Box and whisker plots display 

median, 10
th
, 25

th
, 75

th,
 and 90

th
 percentiles.  The median is illustrated as the solid black line 

                                                 

 
1
 Based upon Saskatchewanôs Drinking Water Quality Standards and Objectives. 

2
 An Interim Maximum Acceptable Concentration has been set by Health Canada with a proposed revision of 0.005 

mg/L (5 µg/L). 
3
 An Interim Maximum Acceptable Concentration has been set by Health Canada. 

4
 The turbidity MAC is for treated water only. 
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within the grey box.  The lower and upper ends of the larger box are the 25
th
 and 75

th
 percentiles; 

and the capped lines (whiskers) represent the 10
th
 and 90

th
 percentiles; i.e. for the 10

th
 and 90

th
 

percentiles, 10 percent and 90 percent of the values in the set are less than or equal to this value 

respectively.  Outliers, or those values that lie outside the overall pattern of results, are plotted as 

black dots outside the ñwhiskers.ò  The provincial median concentration from the Saskatchewan 

Watershed Authorityôs Rural Water Quality Advisory Program database (green ñxò) and the 

Canadian MAC or AO (red line) has been plotted for comparison. 

Figure 1 Box and whisker plot example and definition. 

 

The distribution of water quality parameters was determined using Average Nearest Neighbor 

Distance.  Average Nearest Neighbor Distance measures the distance between each well and its 

nearest neighbor's location.  It then averages all these nearest neighbor distances.  If the average 

distance is less than the average for a hypothetical random distribution, the distribution of the 

features analyzed are clustered.  If the average distance is greater than a hypothetical random 

distribution, the features are dispersed.  The index is expressed as the ratio of the observed 

distance divided by the expected distance.  The expected distance is based on a hypothetical 

random distribution with the same number of features covering the same total area. 

 

3.1.1. Health-Related Parameters 
 

Total Coliform Bacteria 

 

The MAC for total coliform bacteria is 0 MPN/100 mL (Health Canada, 2008).  Approximately 

29 percent of the private wells and 22 percent of the regulated sources exceeded the MAC, which 

is comparable to the provincial database where 31 percent of wells exceeded the MAC.  Total 

coliform bacteria were not present in 72 percent of wells sampled (Figure 2).  However, total 

coliform bacteria were detected in all areas of Katepwa (Figure 3).   

 

Outliers >90
th

 

90
th

 percentile 

75
th

 percentile 

Median 

25
th

 percentile 

10
th

 percentile 

Outliers <10
th
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The occurrence of total coliform bacteria in groundwater displays significant spatial and 

temporal variability, as exhibited in the clustering of wells with total coliform exceedances.  

Using Average Nearest Neighbor analysis on exceedances, total coliform bacteria (in wells 

greater than 20 m) exhibit characteristics of clustering (p=0.01).  In this instance, clustering 

implies deep wells with total coliform exceedances of comparable concentration are grouped 

together in an area.  Excluding well depth as a stratification method, total coliform bacteria 

exceedances display a somewhat dispersed pattern, while total coliform bacteria in shallow wells 

(less than 20 m) are dispersed (p=0.05).  Wells demonstrating dispersion are distributed in a way 

where one well with a high concentration of total coliform bacteria could be associated with a 

neighboring well with a lower concentration of bacteria. 

 

Total coliform bacteria are used as an indicator of the pathogenic potential of drinking water.  

The detection of coliform bacteria in a water source suggests the potential for other disease-

causing organisms.  Certain members of this group, such as Escherichia coli, are found in fecal 

material and cause disease in humans.  Water with total coliform bacteria (or E. coli) counts 

above zero should not be used for human consumption without disinfection.   

 

Total coliform bacteria are naturally occurring in the environment, and their presence in well 

water usually results from surface water infiltrating into the well or from the development of a 

bio-film in the system.  Surface water carrying microbial contaminants can enter the well if it is 

damaged or improperly sealed.  Wells should be inspected to ensure they are properly sealed.  

Homeowners should also be mindful of introducing bacteria into their water source when 

performing maintenance on the well. 

 

 Figure 2:  Proportion of tested District of Katepwa wells that fall into total coliform bacteria ranges.  The 

MAC for total coliform bacteria is 0 MPN/100 mL. 
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Figure 3:  Location and magnitude of total coliform bacteria concentration (MPN/100 mL) for each well 

analyzed in Katepwa (n = 188).  The MAC for total coliform bacteria is 0 MPN/100 mL.  NOTE: wells that 

exceeded the MAC for total coliform bacteria are indicated. 

 

Arsenic 
 

The MAC for arsenic is 10 µg/L (Health Canada, 2008).  In Katepwa, 8.5 percent of water wells 

tested were above the MAC, while 14.0 percent of wells exceed the MAC for arsenic in the 

provincial database.  The median arsenic concentration in Katepwa was below the provincial 

median and well below the health standard (Figure 4).  Few private water sources exceeded the 

MAC for arsenic (Figure 5).  Approximately 13 percent of the wells are approaching the MAC.  

The spatial distribution of arsenic is highly variable, as was observed in wells of Katepwa.  

Using Average Nearest Neighbor analysis on MAC exceedances shows arsenic has a random 

distribution, which implies there is no relationship between the patterns of arsenic exceedances 

in wells (Figure 6). 

 

Drinking water on a continual basis containing arsenic at a level greater than its MAC will 

contribute significantly to the consumerôs exposure to arsenic.  In some cases, it may induce 

deleterious effects on health.  If further information on the effects of arsenic on human health is 

required, individuals should contact Regina QuôAppelle Health Region.  Those with arsenic 
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values approaching 10µg/L should exercise caution if considering using the water source for 

human consumption. 

 

Arsenic can occur naturally in ground water, depending on rock and soil types of the area.  

Human sources of arsenic contamination include industrial effluents, and processes that involve 

dissolution of minerals or ores. 

Figure 4: Provincial median arsenic concentration (n = 3349) compared to the median, upper quartile and 

lower quartile arsenic concentrations for the District of Katepwa (n = 188).  The MAC for arsenic is 10µg/L. 

 

Figure 5:  Proportion of tested District of Katepwa wells that fall into arsenic ranges.  The MAC for arsenic is 

10 µg/L. 
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Figure 6:  Location and magnitude of arsenic concentration (µg/L) for each well analyzed in Katepwa (n = 

188).  The MAC for arsenic is 10µg/L.  NOTE: orange circles indicate values approaching the MAC and red 

circles indicate MAC exceedances. 
 

Uranium 
 

The MAC for uranium is 20 µg/L (Health Canada, 2008).  The MAC for uranium was exceeded 

in 4.8 percent of the ground water sources in Katepwa, versus 16.8 percent of the ground water 

sources in the Rural Water Quality Advisory Program database.  The provincial median uranium 

concentration was 5.0 µg/L, while the median concentration was 2.9µg/L in Katepwa (Figure 7).  

Approximately 5.0 percent of the private wells have uranium concentrations above the MAC 

(Figure 8).  None of the regulated sources had uranium concentrations above the MAC.  Figure 9 

presents the distribution of uranium exceedances.  Using Average Nearest Neighbor analysis on 

MAC exceedances shows the distribution of uranium is dispersed (p=0.01), which implies a well 

with a high concentration of uranium could be associated with a neighboring well with a lower 

concentration (still exceeding the MAC).  When compared to well depth, a modest predictive 

relationship exists with uranium concentration (Figure 10).   

 

Drinking water containing uranium on a continual basis at a level greater than its MAC will 

contribute significantly to the consumerôs exposure to uranium.  In some cases, it may induce 


