
Drinking Water Quality 
Risk Management -

Water Safety Planning

Philip de Souza
Municipal Benchmarking Initiative 

Session 1: Blue Drop – Hints and Tips



Water Safety Plan 
vs. 

Water Safety Planning

Is there a difference????





• Proof / Evidence / Show me!

• Management commitment! 

• Preparation and planning – not last minute!

Blue Drop & Water Safety Planning

If you fail to plan, you plan to fail!!! 



Why Do We Need Water Safety Planning?

Source: Peter Thompson (Umgeni Water)  

“I sleep better at night”

“I finally understand my system”

“It helps me get money to fix issues”

“I know where my risks are”

“Its not new, we do this stuff, its 

just packaged better”



Catchment

Resource

Water Treatment Distribution

Consumer

Wastewater Treatment

“The most effective means of consistently ensuring the 

safety of a drinking-water supply is through the use of a 

comprehensive risk assessment and risk management 

approach that encompasses all steps in water supply from 

catchment to consumer. In these Guidelines, such 

approaches are called water safety plans (WSPs)”. The 

words above open Chapter 4 of the Third Edition of the 

WHO Guidelines for Drinking-water Quality (2004)



1. Assemble project team/key stakeholders

2. Document and describe the present water supply and 
distribution system

3. Assess the water supply and distribution system

4. Undertake a hazard assessment

5. Identify control measures

6. Verify that the WSP is operational

7. Draft management procedures

8. Develop supporting programmes

9. Establish document and communication procedures

10. Review of the WSP

Water Safety Planning Steps





Essential WSP Actions

System
Assessment

Effective Operational
Monitoring

Management



Step 1: 
Assemble Project Team/Key 

Stakeholders



Assemble Project Team/Key 
Stakeholders

Multi-disciplinary team (not 1 person)

(1) water services managers, engineers & 

technicians, (2)operational staff of treatment plants (if 

applicable), (3) WQ managers/specialists, (4) financial 

managers, (5) catchment managers, (6) WSPs, (7) 

environmental, public health or hygienist professionals (8) 

consumer representatives

Consider location (who is impacting, who are the users)

Choose a Leader!



Name Organization Team

Role/Position

Contact

Number

E-mail

1

2

3

4

5

Assemble Project Team/Key 
Stakeholders



Step 2: 
Document and Describe the 

Present Water Supply and 
Distribution System



Document/Describe System

Understand the system

Source (type, yield, quality)

Water Treatment Works (processes, capacity)

Reservoirs (types, capacity)

Network (pump stations, valves, pipes, etc)

Refer to as-built drawings, documents, etc

If don’t know  find out! (and improve record keeping)

If still don’t know  site visits! 



Document/Describe System



Step 3: 
Assess the Water Supply and 

Distribution System



Assess the System
Conduct a site visit – not a desktop assessment!

Come back to office and complete assessment

A keen eye!

A team to assess

Camera, GPS, pen/notebook

 Evidence!

Preparation for risk assessment





Step 4: 
Hazard and Risk Assessment



• Hazard 

– A biological, chemical, physical and/or radiological agent that 

has the potential to cause harm

• Hazardous event 

– An incident or situation that can lead to presence of a hazard

• Risk 

– Likelihood of identified hazards causing harm in exposed 

populations in a specified time frame. 

• Likelihood  “how often” or “how likely” 

• Consequence  severity/impact  

• Critical Control Point 

– A point, step or procedure at which controls can be applied and 

a hazard can be prevented, eliminated or reduced to acceptable 
levels

Definitions



Source







Treatment









Reservoirs



Consumer



• Link the Hazardous Event to a “Hazard”

– What are the hazards if there are children swimming in my 

dam? 

– What are the hazards if I do not dose sufficient chemicals?

– What are the hazards if I dose too much alum?

– What are the hazards if I do not have a working rapid sand filter 

at my water treatment works?

– What are the hazards if there are dead animals in my reservoir?

– What are the likely hazards if there is a overflow of raw sewage 

into my resource 

– What are the hazards if my staff do not have safety equipment?

Hazardous Event vs. Hazard

Primarily health BUT issues of safety, asset 

management, etc  Need to put controls in place



Risk Assessment Matrix
Shortcut Likelihood Rating Shortcut Consequence Rating

A1

Almost Certain

1 A2

Catastrophic

100Once a day or Permanent Feature Death expected from Exposure

B1

Likely

0.8 B2

Major

70Once per Week Population exposed to significant illness

C1

Moderately Likely

0.5 C2

Moderate

20Once per Month Large Aesthetic Impact

D1

Unlikely

0.2 D2

Minor

2Once per Year Small Aesthetic Impact

E1

Rare

0.1 E2

Insignificant

11 in 5 Years No Impact

RISK RATING = LIKELIHOOD X CONSEQUENCE

Risk Rating Range

Low 0-10

Medium 11-56

High 57-100

Make sure method is clear and consistent 

for ALL systems!

WHO, WRC recommended



Risk Calculation 



Step 5: 
Identify Control Measures



Identify Control Measures



Control Measures & Corrective Actions

Who?

What?

When?



Control Measures & Corrective Actions

Consider: (1) quick wins, (2) Cost : Risk Reduction, 

(3) social impact/consumer confidence, (4) 

environmental impact



Sign-Off by Management

Commitment 

& 

funding to fix!!





Step 6: 
Verify that the WSP is 

Operational



Verify that the WSP is Operational

What should you be checking on a regular basis 

to make sure your control measures are 

effective?

WQ Monitoring (data credibility, consider and plan 

for new SANS 241, DWA must receive data 

monthly)

Develop your Risk based Monitoring Programme



Step 7: 
Develop Management 

Procedures



• Normal conditions
• Emergency conditions

– Drinking Water Quality Incident Management 
Protocol:
• Alert Level I, Low Risk:  Routine problems including minor 

disruptions to the water system and single sample non-
compliances

• Alert Level II, Moderate Risk:  Minor emergencies, 
requiring additional sampling, process optimisation and 
reporting/communication of the problem.

• Alert Level III, High Risk: Major emergencies requiring an 
active Emergency Management Team.

Develop Management Procedures



Step 8: 
Develop Supporting 

Programmes



Develop Supporting Programmes
Supporting programmes:

1. Security / control of access to facilities and catchments Yes / No

2. Chemical and material verification protocols Yes / No

3. Use of designated equipment Yes / No

4. Training and education programmes Yes / No

5. Other: Yes / No

Supporting programmes: Standard operating procedures (SOP)

1. Hygienic working practices Yes / No

2. Training and competence of water supply personnel Yes / No

3. Tools for management of staff actions (e.g. QA systems) Yes / No

4. Stakeholder commitment at all levels to provide safe water Yes / No

5. Education of communities Yes / No

6. Calibration and monitoring of equipment Yes / No

7. Record keeping Yes / No

8. Other Yes / No



Photos: Willem Wegelin (WRP)  

Water Loss Management



Step 9: 
Establish Document and 

Communication Procedures



Establish Document and 
Communication Procedures

Consumer complaints

Help Desk

Consumer education

Employee training

Customer Care

Sub-committe

Quality manager

Zone/ara 1

Operationsmanager

Zone/area

Bulk Distribution

Sub-cComitee

Process

Repairs/maintenanc

Pipeline

Repairs/maintenance

Engineering

Sub-commitee

Operations chemist

Plant/system 1

Research scientist

Chemist

Microbiologist

Hydro-biologist

Scientific services

Sub-commitee

Operations  quality scientist

Plant/system 1

Operations manager

Plant/system 1

Maintenance Manager

Plant/system 1

Operations

sub-commitee

ISO

Quality managers

WQSP

Site managers

Risk Control

Subcommitee

WQSP

Steering commiteee

WQSP

Champion

Source: Esper Ncube (Rand Water)  



Step 10: 
Water Safety Plan Review



Review
Keep plan up-to-date (living process not just a document, 

not once-off)

Review at least annually OR if something changes

Own the plan (not the consultant’s plan)

Have regular meetings… 
• Where are we? 

• What have we done? 
• What must we still do?

• Renewed management commitment!
• Required actions, responsibilities, sign-off, money!!





Resources



Tools to Assist with Water Safety Planning
WRCIWA/WHO

Water Safety Plan Tool

Water Safety Planning Status Checklist

Water Safety Planning 
Quality Assurance Tool



WRC WSP Tools

• Water Safety Plan Tool

– Prepare a Water Safety Plan

– Based on WRC, WHO and other guidelines

– Also included wastewater components (i.e. integrated water 
management, alignment with Green Drop requirements)

• Water Safety Plan Status Checklist

– Rapidly assess progress in the WSP process (i.e. “where are 
we and what do we still need to do”)

– Considers typical WSP steps & asks 5 key questions per step

– A colour-coded “spider-diagram” output is provided of the 
status



Develop a Water Safety Plan (Excel)



Develop a Water Safety Plan (Excel)



Develop a Water Safety Plan (Excel)



Develop a Water Safety Plan (Web)



Develop a Water Safety Plan (Web)



Develop a Water Safety Plan (Web)



Water Safety Plan Checklist (Web)



Water Safety Plan Checklist (Web)



Summary of Key Points (1)

 Tools/resources are available to help  But only 
YOU can take ACTION!  

 Don’t be intimidated!
• Start small……top 5 issues?
• Quick-wins  get going!

 Don’t limit your scope!
• Not just water quality – IAM, safety, etc
• “Soft” issues are just as important (e.g. staff 

mentoring)
 It makes business sense!

• E.g. Water losses – save money



Summary of Key Points (2)

 You have a plan (congratulations!) – SO WHAT?? Plan 
means nothing without ACTION!

 Keep plan up-to-date (living process – NOT a document)
• Own the plan (not the consultant’s plan)
• Not once-off
• Have regular meetings (Where are we? What have we 

done? What must we still do?)
• Timeframe, responsibilities and sign-off

 Involve all levels (top  bottom)
• Top management buy-in essential!

 “we are all consumers”
 Tools/resources available  give feedback to improve!



Municipal Benchmarking Initiative 

• Performance Indicators: 
 Municipal Strategic Self-

Assessment (MuSSA)
 Score for Section 7: 

Drinking Water Safety 
& Blue Drop Status 

 Regulatory Performance 
Measurement System 
(RPMS)
 WSA Blue Drop Score 

 New SANS 241 
 DWQ Compliance
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