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Objectives

Guideline to facilitate decision makers and asset managers to: 

• Define the technical resilience of three waters systems at city/district level, 

taking into account the localised requirements of level of service 

• Assess the technical resilience of three waters systems in the event of 

natural hazards 

• Improve system resilience by use of effective design and management 

strategies

• Embed system resilience into asset planning and management as 

business-as-usual programme 
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Structure of the Guideline 

Part 1
• Technical Resilience Assessment Framework 

Part 2
• Improving System Resilience 

Part 3
• Monitoring System Resilience 
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Framework
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Assessment Inputs:

• Hazard Scenarios

• Spatial Network Data with Attributes 

• Understanding of Service user Demands, with Consideration of Critical Users 
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Example of definition of Equivalent Standard User

High Demand User Number of Equivalent 

Standard Users

Hospital 1000 - 5000

Medical centre 150

Rest home/ Aged care facility 100 - 500

School/ Preschool 20 - 200

Emergency Services/Civil Defence 500

Industry * >1000 employees 300

Industry * >300 employees 30

Industry * >100 employees 10

Industry * >10 employees 5

Commercial Business >300 employees 30

Commercial Business >100 employees 10

Commercial Business >10 employees 3

Food distribution organisation (e.g. supermarket) 50

Townhouse/ Apartment complex No. units within complex

Vulnerable community members (aged, chronically sick, disabled etc) 5

Standard Residential Property 1

Notes:

* Industry that is reliant on three waters operation to manufacture/process
1 Where a range is provided variability is expected with different tiers of importance or size.
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Selection of Assessment Method

• Quality and completeness of input data

• Natural hazard profile 

• Complexity, size and spatial arrangement of three waters systems 

• Vulnerability of three waters assets to damage and anticipated duration of 

repair

• Ability for the community to adjust and respond to loss of services - varies 

with the size of community and population density 

• Resources available for resilience assessment and renewals
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Two Resilience Assessment Method

• Simplified Assessment Method

• Advanced Assessment Method
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Simplified Assessment

Method 
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Advanced Assessment 

Method 

Legend

Project study area

Upstream WW catchments feeding into study area

Trunk Mains linking study area to WW treatment plant

Christchurch Wastewater Treatment Plant

N
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Estimated Pipe Faults 

Illustrative Example
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Properties reliant on Asset 

Illustrative Example
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Cumulative faults property to WWTP

Illustrative Example
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Asset Prioritisation Ranking 

Illustrative Example
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#wemakethingshappen

Discussion 
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