
2 2 3 7 Yes EHE

1 3 3 7 Yes EHE; AWQI

3 1 2 6 No n/a

1 3 1 5 No n/a

2 1 1 4 No n/a

1 2 1 4 No n/a

1 2 3 6 No n/a

2 1 1 4 No n/a

2 2 2 6 Yes Turbidity; AWQI

2 2 2 6 No n/a

2 2 1 5 Yes Turbidity; AWQI

3 1 1 5 No n/a

2 2 2 6 No n/a

2 2 2 6 No n/a

2 1 1 4 Yes Chlorine

2 2 1 5 No n/a

2 2 3 7 Yes Chlorine; EHE

2 3 1 6 No n/a

2 2 1 5 No n/a

1 3 1 5 No n/a

2 1 3 6 No n/a

1 2 1 4 No n/a

1 3 1 5 Yes Pressure

2 2 2 6 No n/a

2 3 4 9 Yes EHE; AWQI

1 2 3 6 Yes Chlorine

2 1 2 5 No n/a

2 1 3 6 No n/a

2 4 3 9 Yes EHE

1 2 3 6 No n/a

1 4 4 9 Yes EHE

2 3 3 8 Yes EHE

2 5 3 10 Yes EHE

2 4 3 9 Yes EHE

Risk Assessment Outcomes
Madsen Drinking Water System

MDWS-QMS-8

Risk Assessment Meeting Information Potential Hazards Monitoring 
Processes Control Measures

DISEASE PANDEMIC System Emergency [NWI-ERP-10] - Critical Personnel Shortage
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Harmful Algal Blooms [NWI-ERP-6]

CHEMICAL SPILL IMPACTING SOURCE WATER (e.g. spills associated with recreational activities, mineral exploration 
activities, etc.)    Source Water Contamination [NWI-ERP-9]

SUDDEN CHANGES TO RAW WATER CHARACTERISTICS  (e.g. changes to turbidity, UVT, pH, etc., changes associated 
with turnover events that may occur over a span of weeks, etc.) Process Upset [RLDWS-ERP-1]

SOURCE WATER SUPPLY SHORTFALL (e.g. water takings not possible due to obstructed or collapsed single intake pipe 
or structure) System Emergency [NWI-ERP-10] - Source Water Supply Shortfall

AWQI = adverse water quality incident (any adverse test result or observation as prescribed by regulations)

EHE = evidence of hazardous event (detection of the event by existing monitoring processes)

Mandatory Critical Control Points = Hazardous events marked with an asterisk are considered to be mandatory critical control points, 
irrespective of whether they exceed the risk ranking threshold value.

Process Step Hazardous Events

Source Water 
& Source 

Water 
Handling

ALGAL BLOOM (microcystin contamination and/or interference with treatment processes)

Risk Ranking & CCPs

Date of Risk Assessment: March 20, 2025
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Risk Assessment Team: Brendan Williams (Operations Manager), Barry Mantle (Regional Manager), Braidy Botel (Operator), Nirav, Chintan, Bharghav

Assigned Risk Ranking Threshold Value (for High-risk Hazardous Events and CCP Determination): 7

Critical Control Limit Information
Turbidity =  filtrate turbidity > 0.25 - 0.30 NTU (high value process alarm set point range that initiates rinse-to-waste for a predetermined 
amount of time) or filtrate turbidity > 0.4 - 0.7 NTU (high value regulatory alarm set point range with immediate transmission)
Chlorine = free chlorine residual (primary disinfection - Madsen WTP) < 1.21 - 1.90 mg/L (low value alarm set point range) or free chlorine 
residual (secondary disinfection) < 0.20 mg/L

Pressure =  distribution pressure < 20 - 40 psi (low value alarm set point range) 
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Emergency Response Procedure Reference
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LOW LIFT PUMPING SYSTEM FAILURE (e.g. mechanical seal failure, motor failure, coupling failure, etc.) 

TREATMENT UNIT CONTROL VALVE FAILURE - EFFLUENT (e.g. valve fails to close during a process upset)

BACKWASH SYSTEM FAILURE (e.g. valve actuator failure, etc.) Backwash System Failure [RLDWS-ERP-5]
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RAW WATER TRANSMISSION LINE BREAK (break between pumping station and treatment facility)

RAW WATER TRANSFER FLOW METER FAILURE (e.g. interference with flow-paced chemical dosing affecting all 
chemical systems)

Disinfection

*FAILURE OF PRIMARY/SECONDARY DISINFECTION EQUIPMENT OR PROCESS (e.g. a low chlorine event caused by a 
chemical feed system malfunction or failure) Loss of  Primary Disinfection [NWI-ERP-5]

FREE CHLORINE RESIDUAL ANALYZER FAILURE OR MALFUNCTION (failure of regulatory analyzer) Adverse Test Results and Observations [NWI-ERP-11]

INACCURATE CONTINUOUS CHLORINE MEASUREMENT (e.g. due to water pH fluctuations or sensor maintenance)

Chemically-
assisted 

Conventional 
Filtration

Inaccurate Continuous Chlorine Measurement [NWI-ERP-14]

COAGULANT FLOW MONITOR FAILURE OR MALFUNCTION

*FILTER BREAKTHROUGH (i.e. high filtrate turbidity) Process Upset [RLDWS-ERP-1]; 
Adverse Test Results and Observations [NWI-ERP-11]

FILTRATE TURBIDIMETER MALFUNCTION OR FAILURE (e.g. caused by component failure, etc.)

COAGULANT CHEMICAL SYSTEM FAILURE - UPSTREAM FROM FLOW MONITOR (e.g. chemical pump failure) Chemical Feed System Failure [RLDWS-ERP-2]; 
Adverse Test Results and Observations [NWI-ERP-11]

*COAGULANT CHEMICAL SYSTEM FAILURE - DOWNSTREAM FROM FLOW MONITOR (e.g. discharge line rupture, 
blockage leading to underdosing)

Chemical Feed System Failure [RLDWS-ERP-2]; 
Adverse Test Results and Observations [NWI-ERP-11]

Power,  
Automation, 

Facility

STANDBY POWER SYSTEM FAILURE - WATER TREATMENT PLANT (occurs in the absence of the main power supply 
and includes generator or transfer switch failure) Standby Power System Failure [RLDWS-ERP-6]

COMMUNICATION FAILURE BETWEEN RAW WATER PUMPING STATION & WTP

PLC FAILURE (e.g. component failure or catastrophic failure requiring manual operating procedures) Automation System Failure [RLDWS-ERP-7]

SCADA COMPUTER TERMINAL FAILURE Automation System Failure [RLDWS-ERP-7]

Inadequate Secondary Disinfection [NWI-ERP-3]

System 
Threats or 

Emergencies

SUSTAINED EXTREME TEMPERATURES (e.g. heat wave and changes in water temperature requiring operational 
adjustments, deep freeze and changes to system flows to prevent lines from freezing, etc.)

LONG TERM IMPACTS OF CLIMATE CHANGE (e.g. more extreme weather events, more extreme variations in 
precipitation and water supply, potential water quality issues due to more runoff and contamination, etc.)

EXTREME WEATHER EVENT OR NATURAL DISASTER (e.g. forest fire, ice storm, severe wind storm, etc.) System Emergency [NWI-ERP-10] - Loss of Service

VANDALISM System Emergency [NWI-ERP-10] - Security Breach

Water 
Distribution

TREATED WATER FLOW METER FAILURE (i.e. regulatory flow meter failure)

*SUSTAINED PRESSURE LOSS Pressure Loss [NWI-ERP-7]

EXCESSIVE FLOWS (flows approaching or exceeding WTP operational capacity caused by a major water main break, 
major fire, etc.)

BACKFLOW (caused by backpressure or backsiphonage) Backflow Events [NWI-ERP-8]

*LOW OR ADVERSE CHLORINE RESIDUAL IN WATER DISTRIBUTION SYSTEM
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TERRORIST THREAT System Emergency [NWI-ERP-10] - Terrorist Threat

SUSTAINED PERSONNEL SHORTAGE (e.g. 3 or less Operators for a month) System Emergency [NWI-ERP-10] - Critical Personnel Shortage

CYBERSECURITY System Emergency [NWI-ERP-10]


	MDWS-QMS-8 (2025)

