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Water Safety Plans (WSPs)

• Objective: Ensure water is safe for consumption from the 

source water through the distribution system

• Promoted by the W.H.O. in the water guidelines of 2001

– Designed as a risk assessment tool

– Not strictly regulatory

• Ubiquitous: tailored to local water conditions

– Community buy-in





WSP Review

• Iceland

– Well established, all 

GW

– Have different plans 

based on size of 

system



Iceland Risk Scoring System

M. J. Gunnarsdóttir, S. M. Gardarsson and J. Bartram. (2012) Icelandic experience with water safety plans.  Water 

Science and Technology Vol. 62.5   doi: 10.2166/wst.2012.801

• Likelihood – how 

likely an event is to 

occur within your 

water system

• Severity – the severity 

of an event if it did 

occur within your 

water system

1 – Less than 1/100 years
2 – 1/100 years
3 – 1/1year – 1/10 year
4 – 1/1 week -1/1 year
5 – More than 1/1 week

1 – Very Little
2 – Little
3 – Average
4 – High
5 – Very High



WSP Review

• Alberta

– Excel File: four sections

– Same GCDWQ and national 

regulations



Alberta’s Risk Scoring System

• Likelihood – how 

likely an event is to 

occur within your 

water system

• Consequence – the 

severity of an event if 

it did occur within 

your water system

Environment Alberta  (2011). Alberta Training Manual. http://environment.alberta.ca/apps/RegulatedDWQ/DWSP.aspx

0 – Not Applicable 
1 – Highly Unlikely
2 – Unlikely
4 – Medium
8 – Probable
16 – Almost Certain

0 – Not Applicable
1 – Insignificant
2 – Minor
4 – Moderate
8 – Severe
16 - Catastrophic



Risk Scoring

• Alberta Risk Score = Likelihood x 

Consequence

• Iceland Risk Score = Likelihood + Severity

• Each Risk Score prioritizes an issue

• Gives a matrix of possible risk scores

– High

– Moderate

– Low



Risk Matrix (Alberta)

Consequence Descriptor

Not Applicable Insignificant Minor Moderate Severe Catastrophic

Likelihood 
Descriptor

Not Applicable 0 1 2 4 8 16

Most Unlikely 1 1 2 4 8 16

Unlikely 2 2 4 8 16 32

Medium 4 4 8 16 32 64

Probable 8 8 16 32 64 128

Almost Certain 16 16 32 64 128 256



Case Study

Collins Park Water Treatment Plant

Source
Fletchers Lake 

Treatment 
Ultrafiltration, 
Nanofiltration, 
chlorination, UV 
disinfection

Serves
313 people



Collin’s Park Treatment Schematic

Lamsal, Rupa. Advanced Oxidation Processes: Assessment of Natural Organic Matter Removal and Integration with Membrane 
Processes.  2012.  Dalhousie University Department of Civil and Resource Engineering. 
https://dalspace.library.dal.ca/bitstream/handle/10222/15135/Lamsal,Rupa,PhD,CIVL,July2012.pdf?sequence=1 



Goals of a WSP at Collin’s Park

• Find out whether different scoring systems 
make a difference in identifying risks

– Are the same risks identified?

• Assess whether new r framework highlights 
the actual risks that are present within the 
system

• Re-evaluate our questions – are we asking 
the right things

– Use operator feedback and input to optimize the 
way we assess risks



Example of Question Framework

Do you experience issues with 
low raw water quantity?

a) Yes 16
b) No 1

How often do you have leaks in 
your intake pipes?

a) Frequently 16
b) Occasionally 8
c) Rarely 2
d) Never 0

Likelihood Consequence



Example of Question Framework

Do you experience issues with 
low raw water quantity?

a) Yes 16
b) No 1

How often do you have leaks in 
your intake pipes?

a) Frequently 16
b) Occasionally 8
c) Rarely 2
d) Never 0

Likelihood Consequence

Issue being identified: Low raw water quantity 
due to leaks in intake pipes

Likelihood =16
Consequence  = 2
Risk Score = 32
Risk Level= Moderate



Online Survey Tool

Easy to use

Users don’t see the 
scores associated 
with questions

http://formsmarts.
com/form/1qlf?mo
de=h5

Method Under Development

http://formsmarts.com/form/1qlf?mode=h5


Survey Answers

Raw Data from the Survey can be exported to Excel
• Raw data is easier to manipulate 
• Changed easily every time you fill out your WSP





Applying a WSP to Nunavut



On-Going Work for WSPs in Nunavut

Very remote 

communities

Trucked water

Mix of ground and 

surface water



Challenges Unique to Nunavut

• Remoteness

• Highly varied water treatment methods

• Monitoring plans not well defined

• Operator training

• Trucked distribution system



Applying the Alberta DWSP Framework 

to Nunavut

• Four Sections: Source, Treatment, Network, 

Customer

• Risks applicable to Nunavut:

Risk Section Applicable 

Questions

Total Questions Percentage 

Applicable

Source 27 38 71%

Treatment 31 84 37%

Network 20 48 42%

Customer 10 20 50%



Questions Specific to Nunavut

SW L2.1) Is there wastewater 
infrastructure nearby ( i.e. 
within 30m of a sewer or sewer 
pipe, within 46m from a septic 
tank or sewage disposal point, 
etc.)?

Yes 16
No 0

SW C2.1.1) Have you ever sampled for 
bacteria?

Yes 1
No 16

SW C2.1.2) Has E.coli ever been found?
Yes 16
No 1

SW C2.1.3) Have you sampled at least once 
per month for the past five years?

Yes 1
No 16

WSP questions are specific to 
Nunavut guidelines



Trucked Water Delivery System

• Different from conventional piped 

distribution system

10/7/2016



Trucked Water Delivery System

Source Water

Reservoir

Chlorination

Pump House or 
Hoses and Nozzles

Home 
Storage 
Tanks

Delivery 
System



Trucked Water Delivery System

Source Water

Reservoir

Chlorination

Pump House or 
Hoses and Nozzles

Home 
Storage 
Tanks

Delivery 
System

Contact Time

Method of 
Chlorination

ConnectionsPump 
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Many 
Households
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Formation

Level of Cl2 
over time



Trucked Water Survey

• Sections: 

– Connections to truck (pump house and 

household)

– Maintenance and Sanitation

– Chlorination

TWL) Are water delivery 
trucks used exclusively for 
treated drinking water?

Yes 1
No 16

TWC) Do water trucks ever carry 
wastewater (e.g. domestic, 
industrial, food)?

Yes 16
No 1



Trucked Water Delivery System

10/7/2016



Next Steps

• The developed WSP is in its infancy

– A first step in preventative drinking water 

regulations from a risk management 

perspective

• Several additional steps are required to 

understand how the approach could be 

best implemented: 

– E.g., pilot-scale application
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