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BACKGROUND 



Water distribution methods in homes 
(n=15,661) 

• 51% piped directly from water plant (7,930)  

• 31% truck delivery and cistern storage (4,777)  

• 13% individual wells (2,078) 

• 5% no water service (876) 



OBJECTIVES 

• To compare microbial and chemical quality 
parameters of drinking water in homes receiving 
direct piped water vs. those homes that rely on 
cisterns 

• To study the temporal variation of microbial 
growth in piped and cistern water.  

 



DATA COLLECTION (1 OF 3) 

1. A drinking water quality study in three First Nation 
communities, with repeated sampling times 

• Pine Creek FN 
• Sapotaweyak Cree Nation FN 
• Garden Hill FN 

 
• Free and total residual chlorine 
• Turbidity 



Sample analysis 

• E. Coli/ total coliform – indicators of fecal 
contamination 

 

 

 

 

 

 

• Chlorination by-products (trihalomethanes)  

 Modified EPA 551 method GC/ECD 

 

 
 



DATA COLLECTION (2 OF 3) 

2. Monthly data on Escherichia coli (E. coli) and total 
coliform detections in drinking water of three first 
nation communities 



DATA COLLECTION (3 OF 3) 

3. % samples in 2014 with positive detection of 
total coliform in drinking water based on data 
collected in all first nation communities across 
MB  



Percentages of total coliform detection 
in water distribution systems 

Community Sample date Distribution 
system 

No of 
samples 

% Positive 

Pine Creek FN 1 (Mar 2015) Piped  8 50 
    Cistern 10 90 
  2 (May 2015) Piped  7 57 
    Cistern 9 78 
  3 (Oct 2015) Piped  8 12 
    Cistern 7 43 
Sapotaweyak FN 1 (Oct 2015) Piped  10 0 
    Cistern 8 75 
  2 (Feb 2015)  Piped  10 0 
    Cistern 8 25 
  3 (Oct 2015) Piped  8 0 
    Cistern 8 0 
Garden Hill FN 1 (June 2015) Piped  10 30 
    Cisterns  8 62 



Free residual chlorine concentration in 
drinking water (n=119) in three First 
Nations communities across seven 

sampling dates   
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to prevent bacteria 
regrowth 

Trihalomethanes (THM) in drinking 
water (n=119) in three First 

Nations communities across seven 
sampling dates  
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Frequency of the detection of 
total coliforms in drinking water 
samples 
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Piped Cisterns

Frequency of the detection of 
E. coli in drinking water 
samples 
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Piped Cisterns

Garden Hill FN – 2014 (n=577) 



Frequency of the detection of 
total coliforms in drinking water 
samples 
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Piped Cisterns

Frequency of the detection of 
E. coli in drinking water 
samples 
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Piped Cisterns

Pine Creek FN – 2014 (n = 722) 



WTP/DS - water samples from water treatment 
plant or piped distribution system 

Frequency of the detection of total coliforms in drinking 
water samples Sapotaweyak Cree Nation 
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WTP/DS Cisterns

2015 (n=381) 



SAPOTAWEYAK CREE FN 
History of water cisterns 
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% Water samples containing 
bacteria in 2014 in all First Nation 
communities in MB (n=27,022) 

North South 

WTP/DS - water samples from water treatment plant or piped distribution system 



CONCLUSIONS 
• Free chlorine concentration was lower in cistern water 

samples than in piped water samples in all 
three  communities. 

• Higher E. coli and total coliform populations were also 
observed in cistern water than in piped water.   

• THM concentration was not affected by the distribution 
system but was above the Health Canada recommended. 

• Monthly Health Canada data showed that E. coli and total 
coliform detection varied monthly.  

• Annual Health Canada data for all First Nation communities 
in MB showed that % frequency of detection of total 
coliform was higher in cistern than piped water and higher 
in southern communities than northern communities 
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