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PHYSIOLOGICAL NEEDS 
breathing, WATER, food, sleep   

Maslow's (1943) Hierarchy of Needs 

SAFETY AND SECURITY 

LOVE AND BELONGING 

SELF-ESTEEM 

SELF-
ACTUALIZATION 

Self-fulfillment 

Psychological needs 

Basic needs 



Only 1% of water is 
easily accessible for 
human consumption 

Earth’s  
Total Water 
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In Manitoba, about 
5% (876) homes in 
First Nations 
reserves have no 
running water 

Out of all the 
First Nations 
homes 
without 
running water 
in Canada, 
46% are 
located on 
reserves in 
Manitoba 



NASA is on a journey to Mars, with a goal of 
sending humans to Mars in the 2030s.  



ISLAND LAKE REGION 
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Left bar is reported by 
UNICEF/WHO (2012), 
right bar is based on 
data compiled by Island 
Lake Tribal Council for 
Aboriginal Affairs and 
Northern Development 
Canada. 
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The Human Right to Safe Drinking Water 



O157:H7 

“To be safe for drinking, water must be free of 
microbial pathogens [while] chemical 
contaminants must be kept at acceptable 
levels.” 

Species E. coli – many strains 
Only some E. coli are pathogenic 



MICROBIAL QUALITY GUIDELINES 
 

E. Coli:  0 CFU/100 mL  
 

• water leaving the treatment plant  
• water in distribution and storage systems 
• non-disinfected groundwater 

CFU = colony-forming unit   



Free chlorine concentrations in most 
Canadian drinking water distribution 
systems range from 0.04 to 2.0 mg/L 



• HOMES WITH PIPED WATER 
• COMMUNITY STANDPIPE 

WATER  
TREATMENT  

PLANT 

HOMES WITH CISTERNS 

WATER TRUCK 

HOMES WITHOUT 
RUNNING WATER 



Community 
1 

Community 
2 

Community 
3 

Community 
4 

Piped water 151 170 0 60 
Cisterns 69 34 6 151 
Wells 0 0 90 0 
No running water 300 0 1 0 

Examples of water distribution systems, 
 First Nations reserves in Manitoba 

(numbers refer to the number of homes) 

 





Water Treatment Plant is providing clean 
safe drinking water 



The free residual chlorine concentration in the water 
leaving the WTP was 1.6 mg/L, within the range of free 
residual chlorine concentration (0.4 to 2.0 mg/L) typically 
observed for water treatment plants in Canada 



When the clean water goes into the cisterns, the free 
chlorine is being readily depleted to low levels 0.04 mg/L. 
Health Canada recommends, in general, a free chlorine 
residual of 0.2 mg/L as a minimum level for the control of 
bacterial regrowth in the distribution system. 



Treated water is free 
of total coliforms 

and E.coli 

 Water in water trucks is 
free of total coliforms 

and E.coli  



Water Delivery in the Community 

Water Delivery Options 

Water Treatment Plant 

② Water Truck Delivery 

①Piped 
Directly 

OR 

①Homes with piped water (60 
homes): no total coliforms or 
E. coli 

 
BUT 

 
②Homes with cisterns (150 

homes): unacceptable levels 
of total coliforms and E. coli  

 
 



Presence of E.coli and Total Coliforms 





Household Water Survey  

Hypothesis: There will be differences in perceptions, 
concerns, and management of drinking water between 
those in homes that have piped water compared to those 
with water from cisterns.  

 



Methods 

• Hired a community 
researcher 

• Adapted an existing 
survey that was 
developed and used 
in partnership 
between First Nations 
communities and the 
University of 
Saskatchewan 

 



Methods 
• Received approval 

from Chief & Council 
as well as from the 
University of Manitoba 
Ethics Board 

• Summer 2017 
completed 121 surveys 
(58% of the 
community) 

• Regular meetings with 
Chief & Council 

 



Is it safe? 
 
“…I’d rather drink 
ditch water” 
 
40% of respondents believe 
their tap water to be safe 
 
88% of non-First Nations 
people in small communities 
believe their tap water to be 
safe (EKOS, 2009) 
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Tap water and bottled water 

consumption preferences 

Piped

Cistern

35% of respondents report drinking 100% bottled water 
8% of Non-First Nations people report drinking 100% bottled water 
(Dupont et. al, 2014)  



62% spend less 
than $50/month 

38% spend over 
$50/month 

https://i.cbc.ca/1.2775886.1411515855!/cpImage/httpImage/image.jpg_gen/derivatives/16x9_1180/aquafina-bottled-water.jpg 

3 out of 4 people regularly buy bottled water 



No 
(30%) 

Yes 
(70%) 

Do you ever run out of water? 

Running out of water 
• Only people with cisterns experienced this 
• Many people have experienced running out of water, and now 

try to avoid this by rationing their water.  



“…the water in my home does affect me 
socially. I can't even have visitors because 

of the water in my home” 

 

“Bullied from dirty clothes” 

 

“I am a grandmother, aunty. I have 
children in my home. When there is no 

water, I cannot give them a bath!” 

 
 

 

 

 



Cisterns CAN be a good option 
 
• Some communities we work with use above 

ground cisterns (in heated sheds) and do not 
have water quality problems 

• Provides jobs 
 



Solutions 
• New Cisterns or hook up homes with 

pipes  

• Decommission broken septic fields 

• Resources for more frequent cleaning of 

cisterns 

• Resources for more frequent testing of 

water 
 







Next Steps  

• Continue monitoring 
water quality  

• Antibiotic Resistance 
Genes 

• Bacteria Composition 
Analysis in order to see if 
sewage tanks are a source 
of bacteria in the cisterns 

• Work with other 
communities that are 
interested in doing a 
household water survey 
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