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Executive Summary

TheDistrict of Katepwas located approximate§5 km northeasbf Reginaand does not
operate a municipal water treatment or distribution systémas a permanent population of 285
peopleanestimated seasonal populatimini2800 people Residentsthe ovners ofpublic

buildings such asampgroundsandbusinesses are responsible for operation of theirpmtatble
water sources These water sources generatigiude wells andbottled water. Its unknown

how manyprivatepotablewater sourceare inthe District of Katepwabut thereare
approximatelyl026 properties.

In the summer of 200%he Saskatchewawatershed Authority, the Ministry of Health, and the
Regina QuodApp e lcdoperatedetaalksednkifyevgterisknand explore risk
mana@ment options with thBistrict of Katepwa The objective of this study was to assess the
drinking water quality of private and public water sourceh@District of Katepwain addition

to sewage disposal practices of select residerides. informaton can be used toform the
publicanddecision makers of the potential health risks associated with their water supplies.

Analyses of the collected water samplesvealed thab2.1percent of the water sources tested in
Katepwawereabove at | east one of drilang Watehqualitg nadad s
Turbidity, wasthe most commoparameterabove theyuidelines, followed byotal coliform

arsenic, uranium, selenium, lead, &doli. Of the wells used for drinking watef5.4 percent

did not have adequate treatment to remove the specific substance that exceeudekirige

water guideline

Though conclusions on the typical water quality in the aquifer cannot be made, it can be said that
healthrelated water quality conogs were presenand there wersomeeffective mitigation

measuref place includinguse of other water sources, well maintenance, and teStotgl

coliform bacteria are detected in many wells where best management practices for private wells
are not in place; however partionof thehouseholds surveyed either were not aware of these

best practiceggr chose not to follothem

District of Katepwaresidents accessing grouwdter 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 testedlyeggdanst the
Guidelines for Canadian Drinking Water Qual{3008)andSaskatchewan Brinking Water
Quality Standards and Objectivesd take appropriate action to redpogentialhealth risks, if

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

risks from groundvater includes proper well construction and maintenance (e.g. regular shock
chlorination,well-head managemenbcked well caps, and treatment system upkeep).
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1 Introduction

The Saskatchewan Watershed Authority has refocused the delivery of its Rural \&igr Q
Advisory Program on highisk communities serviced tprimarily private groundvater wells.

One of the communities identified by the Ministry of Health as a candidate fBwutla¢ Water

Quiality Advisory Progranis 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. Thdotalnumber of private water wells in Katepwa is unknown, but most homeowners
have installed private @lis to supply their homes with water.

Coliform bacteria detected in regulated ground water sovesested in the issuance of one
Precaubnary Drinking Water Advisory (PDWpand one Emrgency Boil Water Order

(EBWO) since2006, both of which were iged in 2009 PDWAs are issued byMedical

Health Officerwhen there is a possibility that problems may exist with the public water supply,
although an immediate health threat has not been identifsec{y due to two set of

consecutive unacceptable wasample 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 colin a bacteriologiavater). Testing frequency for regulated water supplies is
outlined inTheHealth Hazard RegulationsSee Appendix A for a list of historical PDWAs and
EBWOs issued.

The Regina QudAppell e Health Region (RQHR) su
sources in the resort village. The data is somewhat linmteetms of constituents and sampling
frequency, yet provides insight into the potential health risk associated with groundwater sources
used for potable watefThreeregulated water sources were samletiveen 2005 2008for

bacteria (total coliform bacteria aicherichia coli and nitratestwo between 20017 2008,

one between 20062009, and one between 2002002 The Maximum Acceptable

Concentration (MAC) of total coliform bacteria was exceedsléde in August o005 from one
regulated source, once in September 2008 from another sdureeMAC 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 majarim2007. 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.
TheDistrict of Katepwa borders three rural munaiies: Rural Minicipality of Indian Head

No. 156, Rur&aMunicipality of Abernethy No186, and Rural Munipial i ty of North Q
No. 187. Among these municipalities, twelve wells have been sampled and analyzed under the
RWQAP. Water analyses perfoed 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 prmanent population of 285 peopdestimated seasonal populatioi2800 people,

1026 private dwellings, and a land area of 5.77 (@tetistics Canada, 2006 censusJhe resort
village of Katepwa has a high density of private wells and high potémtialrther development

and use. In addition, sewage disposal at Katepwa consists of holding tanks andvestknigp

an appropriate disposal sitdhese factors suggest Katepwa may be a higglecommunity in



terms of receptor demographics and ptéépathways 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,ghwould 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 househdlmisamplea presurvey/waiver wasailedto over 800
residencesvithin theDistrict of Katepwa The presurvey (ApendixB) was intended to
generate a list dlatepwaresidentsonsumingvater from private sourceand to identify those
individuals willing to participate in the water quality sampling program.

Three hundred and twelyge-survey/waivers were returned from private residents. Wells
shared between multiple homes were only sampled dnaal, 179 private water sourceg&ll
wells) and9 regulated water sourcdsll wells) were tested Priority was gven to regulated
water sourcesesidents consuming water from a private sousod permanent residents

Half of the permanenesidentsn Katepwa,and fifteen percent of the seasoredidentshad
their water quality assessed through2889groundwater survey Water quality analysswere
performed orl79wells directly servingapproximately80 Katepwaresidents See Appendices
C to E for the RWQAP test suitsampling and site assessment protocol, respectively.
Participantswere advised in Betterof the result®nce water qualityestswere returned from
laboratory analysis (AppendR).

3 Results

3.1. Water Quality Assessment

Of the188groundwaterwells surveyed ifKatepwa 98 (52.1percen} were found taexceed at
least one MAC. The MAG@nost often exceeded wtsatfor turbidity, followed bytotal
coliform bacteriaarseni¢and uraniun{Tablel). Theprocess of determininglACs isfound in
AppendixG.

SeveralAesthetic ObjectiveO) which influencetaste,odour,and stainingvere also
commonly exceeded ikatepwagroundwater, includingmanganeseron, and sulphate.



Canadabds

Tablel: Number of surveyed wells exceeding Health
Quality in Katepwa 2009
Obiective Wells Exceeded | % Wells Exceeded
Analyte Units Objective’ 'IJ'ype Private | Regulated .
Private | Regulated
(n=179)| (n=9)
foal Colform | vipny100 mi 0 MAC 51 2 | 285%| 22.2%
Arsenic pa/L 10 IMAC? 15 1 8.4% 11.1%
Uranium po/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?® 0 0 - -
Cadmium mg/L 0.005 MAC 0 0 - -
Chromium mg/L 0.05 MAC 0 0 - -
Fluoride mg/L 15 MAC 0 0 - -
Turbidity NTU 1.0 Tr,\jaAtgf”t 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 52.00 | 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 lons 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 6.5t09.0 AO 0 0 - -
Zinc mg/L 5 AO 0 0 - -

Groundwater qualitydata from the2009assessment of tHaistrict of Katepwaare presenteih
box and whisker plots for each parameter of intefégure 1) Box and whisker plots display
median, 18, 25", 75" and 9' percentiles. Thenedianis illustrated as the solid black line

'Baseduposas kat chewanos

mg/L (5 pg/L).

Drinking

Wat er

3 An Interim Maximum Acceptable Concentratioas been set by Helal€anada.
* The turbidity MAC is for treated water only.

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

Standards

a



within the grey box Thelower and upper ends of thedarbox are the25" and75" percentiles

and the capped lines (whiskers) represent tiean@ 90" percentilesi.e. for the 18 and 98’

percentiles, 1@ercentand 90perceniof the values in the set are less than or equal to this value
respectively Outliers or thosevalues that lie outside the overall pattern of resales plotted as

bl ack dots outside the fAwhi sker gheBaskatdhewan pr o v i
Wat ershed Aut hor i t AddisoryRagrara tatabhdsgt(reere nQuiaxl 6i )t yand t
Canadian MAQor AO (red line)hasbeenplotted for comparison.

Outliers >90"

» 000

90" percentile

75" percentile
Median

25" percentile

T 10" percentile
™ Outliers <10"

Figure 1 Box and whisker plot example and definition.

The distribution ofvater qualityparameters was determined using Average Nearest Neighbor
Distance. Average Nearest Neighbor Distameasures the distance between each well and its
nearest neighbor's locatioit.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
featuresanalyzed are clustered. If the average distance is greater than a hypothetical random
distribution, the features are dispersédthe index is expressed as the ratio of the observed
distance diided by the expected distance. Expected distance is basadl a hypothetical

random distribution with the same number of featamsering 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, RORBproximately
29 percentof the private wells an82 percentof the regulated sources exceeded the YMRich
is canparable to the provincial déase where 31 percent of wells exceeded the MAC. Total
coliform bacteriaverenot presenin 72 percenof wells sampled (Figurg). However, total
coliform bacteria werdetectedn all areas oKatepwa(Figure3).



The occurrence of total coliform bacteria in groundwater displays significant spatial and

temporal variability as exhibited in the clustering of wells with total fain exceedances

Using Average Nearest Neighbor analysis on exceedances, total coliform bacteria (in wells
greater than 2én) exhibit characteristics of clustering (p=0.01) this instance, clustering
impliesdeep wellswith total coliform exceedanced comparable concentrati@me grouped

together in an areaExcluding well depth as a stratification method, total coliform bacteria
exceedances display a somewhat dispersed pattern, while total coliform bacteria in shallow wells
(less than 20n) are dspersed (p=0.05)Wells demonstrating dispemn aredistribuedin a way

where one well with a high concentration of total coliform bacteria could be associated with a
neighboring wellith a lower concentration of bacteria.

Total coliform bacteria aresed as an indicator of the pathogenic potential of drinking water.
The cetection of coliform bacteria in a water source suggests the potentahévdisease
causing organisms. Certain members of this group, suebcherichia coliare foundn fecal
material and cause disease in humans. Water with total coliform bactefiac@@i counts
above zero should not be used for human consumption without disinfection.

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

water usually results from surface water infiltrating into the well or from the development of a
bio-film in the system.Surface watecarrying microbial contaminantsanenterthe well if it is
damaged oimproperlysealed.Wells should bénspected to ensure they are properly sealed.
Homeowners should also be mindful of introducing bacteria into their water source when
perfaming maintenance on the well.

MAC =0 MPN/100 mL
80% _
M Private
70% -
60% Regulated
-
50% -
40% -
30% -
20% -
10% - . —
0% - | — W .
0 1-5 6-10 11-50 51-100 >100
Concentration (MPN/100 mL)

Figure 2: Proportion of tested District of Katepwa wellsthat fall into total coliform bacteria ranges. The
MAC for total coliform bacteria is 0 MPN/100 mL.
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e <1 R

[l ® 1+
::I District of Katepwa

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

Kilometers

Arsenic

The MAC forarsenic is 10 pg/l(Health Canada, 2008)n Katepwa 8.5 percentof water wells
tested were above the MA@hile 14.0percentof wells exceed the MA®r arsenian the
provincial databaseThe median arsenic concentratiorKetepwawas below the provincial
median and well bele the health standard (Figu4g Fewprivate water sources exceeltthe
MAC for arsenic (Figur®). Approximately 13 percent of the wells are approaching the MAC.
The spatial distribution of arsenic is highly variable, as was obserweellsof Katepwa.
UsingAverage Nearest Neighbor analysis on MAC exceedances shows arsemi@ahdsm
distribution whichimpliesthere is naelationship between thgatternsof arsenic exceedances
in wells (Figure6).

Drinking wateron a continual basis containiagsenic at a level greater than its MAC will
contribute significantl y .tllosomelrcasesghayirucener 6 s e X
deleterious effects on hélal If further information on the effects of arsenic on human health is
required, individuals houl d contact Regi naThgewtAgserecl | e He al

11



values approaching 10ug/L should exercise caution if considering using thesauates 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.

70
] Katepwa Median As P
60 - X SK Median As
— MAC (10 pg/L)
50
-y
~
D 40 4 o
= ®
Q
o
7] 30
<
8
20 °
10
. | . |

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 10ug/L.
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Figure 5: Proportion of tested District of Katepwa wells that fall intoarsenicranges. The MAC forarsenicis
10 pg/L.
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Figure 6: Location and magnitude of arsenic concentration (ug/L) for each well analyzed in Katepwa (n =
188). The MAC for arsenic is 10ug/L. NOTE: orange circles indicate values approaching the MAC and red
circles indicate MAC exceedances.

Uranium

The MAC foruranium is 20 pg/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 medigmur
concentration was 5.0 pg/L, while the median concentration was 2.9ug/L in Katepwa (Bigure
Approximately 5.0 percent of the private wells have uranium concentrations above the MAC
(Figure8). None of the regulated sources had uranium concemtsagibove the MACFigure9
presents the distribution of uranium exceedances. Using Average Nearest Neighbor analysis on
MAC exceedances shows the distribution of uranium is dispersed (p~@d&h implies a well

with a high concentration of uraniucould be associated with a neighboring well vatlower
concentratior{still exceeding the MAC)When compared to well depth, a modest predictive
relationship exists with uranium concentration (FigL@g

Drinking watercontaininguraniumon a continual baset a level greater than its MAC will
contribute significant]| yiunt & sombéases mayisducmer 6 s e X
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