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Executive Summary 

Wannon Water requires a consistent and practical approach to identify and measure 

asset criticality and condition of assets to enable identification of high-risk assets and 

prioritisation of management programs. A criticality assessment framework based on 

Triple Bottom Line (TBL) principles was therefore introduced to be rolled out across all 

assets.  

The key objectives of having a robust framework include: 

 A consistent and practical approach to identify and measure asset criticality; 

 Identification and prioritisation of high risk assets for condition assessment and 

monitoring;  

 Linking criticality assessment to capital delivery for new assets and renewal 

planning of existing assets; and 

 Establishment of risk-based maintenance and renewal programs in the long term. 

A detailed process was undertaken to develop a criticality assessment model that 

could assist Wannon Water to meet these objectives.  In developing and verifying this 

model, significant effort and commitment was made to ensure key stakeholders were 

engaged throughout the process.  The stakeholder engagement was carried out to 

ensure: 

 Sufficient buy-in from various parts of the business; 

 The criticality assessment model is suitable to Wannon Water’s requirements;  

 The model is able to be rolled out easily and effectively within the business; and 

 Provision of the opportunity for key Wannon Water staff to gain experience in the 

use of the tool, enabling future sustainability of the tool within the organisation.  

Through the stakeholder consultation process, the following asset classes were 

chosen for criticality assessment: 

 Sewers; 

 Pumps; 

 Water Storages; 

 Bores; and  

 Dosing Equipment. 

The asset classes indicated above contain over 18,000 individual records, all of which 

were assigned with a criticality score using the criticality assessment framework 

developed through this project. This was carried out using a desktop approach initially 

and all developed scores were verified thoroughly through individual and group 

consultations on-site. The rationale for assignment of criticality scores at the asset 

class level has been thoroughly documented. This was a key success factor of this 
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exercise for the sustainability and future use of the scores, should they require 

amendment in the future based on: 

 Availability of further operational knowledge of the asset; and  

 Changes to the surrounding environment, and or other factors.   

Development and verification of the criticality ‘Framework’ formulated the first phase of 

the project. The second phase is anticipated to predominantly focus on the 

development of a ‘Strategy’ and ‘Program’ for condition monitoring and assessment of 

Wannon Water assets, which will be conducted as a separate exercise. 

This document presents the process of developing the criticality assessment 

‘Framework’, examples of its application and the outcomes of the assessments 

including all scores. The criticality scores for all assets used in this project are provided 

in soft copy spreadsheets and as Appendices to this document.  

It is recommended that Wannon Water adopt the criticality assessment framework 

described herein, and roll this out across all other assets and systems in the future.  

Key points recommended for application of this ‘Framework’ across other assets 

include: 

 Linkage with Phase 2 of the project (i.e. ‘Strategy’ and ‘Program’); 

 Identification of assets to be assessed; 

 Identification of focused working groups with appropriate expertise in operation and 

management of the asset in question; 

 Training individuals within the focused group in the use and significance of 

criticality assessments;  

 Conducting delphi workshops to ascertain individual’s professional opinions in 

assigning criticality rankings and calculating risk collectively;  

 Documentation of the process to ensure business continuity can be achieved in the 

future; 

 Revision of criticality assessments for the same assets on an agreed periodic 

basis; and 

 Use of a prioritised list of assets as input for the development of CAPEX and OPEX 

programs and other activities such as scheduled maintenance programs. 

Throughout this exercise, a number of strategic improvement opportunities were also 

highlighted with general recommendations made for each of the opportunities. The 

objective of highlighting these opportunities was the overall improvement of asset 

management practices in the medium to long-term.  

The improvement opportunities include: 

 Addressing noted issues in relation to:  

– Mitigating factors for criticality assessments;  

– Accuracy of previous criticality assessments for sewers; 

– Importance of asset location on criticality scores for sewers and sewer pumps;  
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– Adjustment of scores for re-use sewers, specific pump assets and specific bore 

assets; and  

– Criticality scores for dosing equipment.  

High-level recommendations with regards to each of these issues have been 

provided in Section 6 of this report. 

 Ownership / Accountabilities and Responsibilities – The development of a 

robust criticality assessment framework is a positive step, however, this effort may 

be wasted with lack of ownership of the tool and its appropriate application. It is 

recommended that an appropriate team structure is developed to sustainably 

embed the criticality assessment framework within the organisation and the 

roles and responsibilities are made clear. This may also apply to other 

organisational initiatives.  

 Training of staff – Ensure professionals including Engineers, Accountants, 

Supervisors and other Technical staff have adequate appreciation of advanced 

asset management principles, awareness about the significance of such efforts as 

criticality and risk-based assessments, appreciation for their role within the 

organisation, and how they can globally contribute towards better management of 

assets and achievement of organisational goals. 

 

GHD appreciates Wannon Water’s existing commitment towards its service 

delivery obligations and associated organisational tasks and activities. GHD 

extends an offer of assistance to Wannon Water where it requires support in the 

delivery and implementation of its improvement opportunities and other 

initiatives.    
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1. Background 

Wannon Water operates in five catchments, servicing approximately 79,000 people in 

an area of over 24,000 sq kms from the South Australian border in the west to 

Balmoral in the north, and from Lismore in the east to Port Campbell on the coast. 

Wannon Water supplies residential, commercial and industrial customers in 34 

different customer zones as well as a significant rural customer base. 

Wannon Water operates a wide range of assets including: 

 40,157 water supply customer connections,  

 1,761 km of water mains,  

 12 impressed current stations,  

 58 water pumping stations,  

 72 water storages,  

 24 disinfections stations, 

 13 water treatment plants and  

 54 headworks installations for the water supply system,  

 35,060 sewerage customer connections,  

 879 km of sewers,  

 114 sewage pumping stations,  

 16 sewage treatment plants and  

 14 sewage re-use systems for the sewerage system. 

Wannon Water is committed to short and long term provision of agreed levels of 

service to customers, reducing the risk of spills to the environment, mitigating risk to 

the business, planning for and delivering infrastructure to secure water supplies and 

provide more efficient use of resources to reduce operating costs. Through 

participation in the IWA-WSAA International Asset Management Process 

Benchmarking Project with other water utilities, Wannon Water has identified the need 

to accelerate the evolution of asset management by implementing a series of priority 

“strategic” opportunities including: 

 Asset Management Plan; 

 Asset Data Management and Systems Strategy; 

 Asset Criticality and Condition Information; 

 Maintenance Strategy; 

 Risk Management; and  

 Aquamark Review and Continuous Improvement. 
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In developing a draft Asset Management Plan (AMP) to realise the first of these 

strategic opportunities, Wannon Water has further verified the need for defining asset 

criticality and condition in order to develop risk based maintenance and renewals 

plans. The business has also identified that sufficient information to enable the 

development of appropriate condition monitoring programs is not currently available 

through existing Wannon Water asset databases. As a result, current condition 

assessment activities carried out by Wannon Water are undertaken ‘on an ad hoc 

basis or as part of a CAPEX project.  

Wannon Water is dedicated to improving the level of criticality and condition related 

information to enable the derivation of appropriate asset management practices in 

order to minimise these risks to the business.  

1.1 Overall Project Requirements 

Wannon Water has requested the following consultancy services to develop an asset 

criticality and condition monitoring strategy. This will be incorporated into the following 

two stages: 

 Development of a Framework for Asset Criticality (Stage 1); 

 Development of a Strategy for Condition Monitoring, Data Management and a 

Prioritised Condition Monitoring Program (Stage 2). 

These services will facilitate Wannon Water’s ability to address the second and third 

strategic options listed above (i.e. Asset Data Management Strategy and Criticality and 

Condition Information), identified through the WSAA Asset Management 

Benchmarking. 

1.2 Stage 1 Objectives 

The purpose of Stage 1 of this project is to develop a robust Asset Criticality 

Framework applicable to the range of assets operated by Wannon Water. This 

framework is to be developed in close consultation with Wannon Water to:  

 Ensure the framework reflects the range of assets operated by Wannon Water; 

 Enable Wannon Water staff to apply this framework on an ongoing basis; and 

 Improve Wannon Water’s maintenance planning capabilities.  

Stage 1 will also include a desktop criticality study of a selection of Wannon Water 

assets to facilitate the development of a condition assessment strategy (as part of 

Stage 2 of this project) and to verify the appropriateness of criticality assignment based 

on the developed framework. The desktop study will also be conducted in close 

consultation with Wannon Water staff.  

It is intended that this assignment of criticality will provide a foundation for Wannon 

Water staff to continuously improve criticality data for these assets and to ultimately 

apply the Asset Criticality Framework to Wannon Water’s entire asset base.  
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1.3 Key Stakeholders  

The key stakeholders for Wannon Water with particular interest in the objectives of this 

project consist of the following groups: 

 Asset Planning; 

 Asset Creation; 

 Asset Systems; 

 Systems Operations; 

 Treatment Operations; and 

 Operations Support. 

Representatives from each of these groups were consulted and involved throughout 

the development process of this project. Key decisions were make in line with 

collective agreement of these stakeholders in relation to all aspects of the exercise. 

Delphi workshops were conducted with the key stakeholders at key project milestones.  

1.4 Stage 1 Intended Outcomes 

A series of workshops, desktop analyses and consultations with Wannon Water staff 

were conducted in order to achieve the following outcomes: 

 The development of a robust Asset Criticality Framework applicable to Wannon 

Water assets; 

 The selection of asset groups for criticality assignment through a workshop; 

 Application of the Asset Criticality Framework through a first round assignment of 

criticality by GHD based on system knowledge and asset data provided by 

Wannon Water; and 

 Verification of desktop criticality scores through on-site workshops and meeting 

with key stakeholders. 

This report details the outcomes and development involved with Stage 1 of this project 

including: 

 A brief outline of the existing risk frameworks adopted by Wannon Water; 

 Details of the development and basis for the Asset Criticality Framework; 

 The final framework developed; 

 Application of the framework; 

 The results and assignment of criticality to a selection of Wannon Water’s assets; 

and 

 Consequent recommendations for Stage 2. 
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2. General Approach 

Wannon Water’s primary objective for developing an Asset Condition Monitoring and 

Criticality Framework was to enable the development of a risk-based renewals and 

maintenance strategy. It was intended that this objective provide required resources to 

deliver outcomes identified through Wannon Water’s AMP in line with the organisations 

corporate objectives. In order to achieve this objective in an effective and efficient 

manner, GHD developed a structured approach to ensure that end goals could be 

reached. An overview of this approach is depicted in Figure 1 (page 5.) 

The approach adopted consists of two key components (Stage 1 and Stage 2) to 

deliver the required outcomes. These components were included in order to cover the 

two key elements of risk-based renewals and maintenance planning: consequences of 

failure (or criticality) and likelihood of failure.  

A structured framework was developed to enable the criticality of assets to be 

determined in a consistent and repeatable method to the range of assets operated by 

Wannon Water. Stage 1 of the general approach therefore involved the development of 

an Asset Criticality Framework to assess the consequences of asset failures. This 

stage also involved the application of the criticality framework to assign criticalities to a 

selection of Wannon Water assets. The approach incorporated ongoing consultation 

with Wannon Water staff to determine criticalities of assets. A verification of applied 

methodologies was also included as part of the structured approach to ensure that 

applied criticality scores reflected the nature of assets assessed to a reasonable level 

of accuracy.  

In particular, the approach was designed to involve and educate Wannon Water staff in 

use of an Asset Criticality Framework. This interaction was included both to enable 

ongoing improvements to the risk assessment process and to allow assets not covered 

as part of this project to be assessed effectively by up-skilling staff. Wannon Water 

also considered the likelihood of asset failure at a preliminary level to evaluate risk. 

Collaboration between Wannon Water and GHD was also considered essential to 

ensure that the condition assessment strategy and program as part of Stage 2 of this 

project: 

 Was informed by reasonable results from Stage 1; 

 Would lead to the development of a risk-based maintenance and renewal strategy 

accepted and understood by Wannon Water staff; and  

 Reflected Wannon Water’s overall objectives and goals. 
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Figure 1 General Approach 

An Integrated Approach   
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The approach to Stage 2 of this project was also developed in a structured manner to 

encourage collaboration and ensure desired outcomes could be reached effectively. 

This stage incorporated the development of a strategy to first outline the requirements 

and objectives of the proposed condition-monitoring program. The strategy stage was 

included to ensure that the condition-monitoring program would be developed within an 

accepted and robust framework such that augmentation and refinement of the program 

could also be conducted following a structured method.  

The approach described will enable the required data inputs for a risk-based renewals 

and maintenance strategy to be generated whilst enabling Wannon Water staff to 

conduct similar assessments in the future. This approach is intended to be both an 

informative and resourceful process that will enable Wannon Water to realise 

continuos improvement of its asset management practices.  
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3. Risk 

3.1 Wannon Water Risk Framework 

Wannon Water has existing methodologies to assess project risk and corporate risk.  

These are based on a corporate framework approved and endorsed by the Board of 

Wannon Water. Through the stakeholder consultation process, it was decided that the 

criticality framework developed should align with the organisation’s corporate 

framework.  

This framework includes project and corporate level approaches. Wannon Water’s 

project and corporate level approaches are detailed in Table 1 and 2 below. Both 

frameworks adopt a rating scale of 1 – 5.  

Table 1 Wannon Water Project Risk Approach 

   Assessment Criteria 
Severity 
Level 

Social    

  Service Availability   

  

Outage Impacting more than 1000 residential customers 
or more than 100 commercial customers or 2 or more 
major customers 5 

  

Outage impacting between 200-1000 residential 
customers or 20-100 commercial customers or a major 
customer 4 

  
Outage impacting between 50-200 residential customers 
or 5-20 commercial customers 3 

  
Outage impacting between 20-50 residential customers or 
up to 5 commercial customers 2 

  
Outage impacting less than 20 residential customers or a 
commercial customer 1 

Environmental   

  Environmental   

  More than 1 year environmental effects 5 

  Up to 1 year environmental effects 4 

  1 week environmental effects 3 

  1 day environmental effects 2 

  Rating not to be used   

  Legal & Compliance   
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   Assessment Criteria 
Severity 
Level 

  Significant prosecution and fines 5 

  Major breach of regulation 4 

  

Serious breach of regulation with investigation or report to 
authority with prosecution powers and or moderate fine 
possible 3 

  
Minor legal issues, non-compliances and breaches of 
regulation 2 

  Rating not to be used   

Economic   

  Organisational Reputation   

  More than 100 customers express dissatisfaction 5 

  20-100 customers express dissatisfaction 4 

  5-20 customers express dissatisfaction 3 

  Up to 5 customers express dissatisfaction 2 

  Rating not to be used   

  Financial   

  Loss more than $500,000 5 

  Loss of $100,000 to $500,000 4 

  Loss of $20,000 to $100,000 3 

  Loss of $5,000 to $20,000 2 

  Loss up to $5,000 1 

 

Table 2 Wannon Water Corporate Risk Approach 

   Assessment Criteria 
Severity 
Level 

Social    

  Service Availability   

  
Outage for more than a month impacting 30% of the 
customer base or a major customer 5 

  Outage for more than a week impacting 20% of the 4 
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   Assessment Criteria 
Severity 
Level 

customer base or a major customer 

  
Outage for more than a week impacting 5% of customer 
base 3 

  
Outage for more than 5 hours impacting 5% of the 
customer base or a major customer 2 

  
Outage of up to 5 hours impacting less than 1% of the 
customer base or a major customer 1 

  Water Quality    

  
Contaminated water supplied to customers, resulting in 
potential mortality. 5 

  
Major Health impact exceeding Safe Drinking Water 
Regulations guideline values 4 

  
Minor Health or Major aesthetic impact causing wide 
spread customer dissatisfaction 3 

  Minor aesthetic impact causing some dissatisfaction 2 

  Health & Wellbeing   

  
Single fatality and/or severe irreversible disability to one or 
more persons 5 

  Moderate irreversible disability to one or more persons 4 

  Injury requiring hospitalisation 3 

  Injury requiring Medical treatment 2 

  Injury requiring First Aid Treatment 1 

Environmental   

  Environmental   

  
Irreversible environmental impairment of ecosystem 
functions 5 

  10 year environmental impact of ecosystem functions 4 

  1 year environmental effects 3 

  1 week environmental effects 2 

  1 day environmental effects 1 

  Legal & Compliance   

  
Significant prosecution and fines and/or Very serious 
litigation including class actions. 5 
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   Assessment Criteria 
Severity 
Level 

  Major breach of regulation and/or Major litigation. 4 

  

Serious breach of regulation with investigation or report to 
authority with prosecution powers and/or moderate fine 
possible 3 

  
Minor legal issues, non-compliances and breaches of 
regulation 2 

Economic   

  Organisational Reputation   

  

50% + of customers express dissatisfaction and/or 
Prolonged media coverage and/or Regulators express 
serious dissatisfaction. 5 

  

40% + of customers express dissatisfaction and/or 
Prolonged state level media and/or Regulators express 
dissatisfaction and/or Major customer leaves region. 4 

  

30% + of customers express dissatisfaction and/or 
Prolonged local media and/or Major customer publicly 
express dissatisfaction 3 

  

20% + of customers express dissatisfaction and/or Short-
term Local Media and/or Developer expresses reluctance 
to develop in area 2 

  15% + of customers express dissatisfaction 1 

  Financial   

  Loss greater than $10m 5 

  Loss up to $10m 4 

  Loss up to $1m 3 

  Loss up $100,000 2 

  Loss up to $10,000 1 

 

The elements of the corporate and project risk criticality frameworks incorporated in the 

development of the Asset Criticality Framework are listed below: 

 Service Availability – Project Risk Approach 

 Service Availability – Corporate Risk Approach 

 Health & Wellbeing – Corporate Risk Approach 

 Environmental  - Project Risk Approach 

 Legal & Compliance  - Corporate Risk Approach 
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 Organisational Reputation – A combination of the Project and Corporate Risk 

Approaches 
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4. Asset Criticality Framework 

Criticality is a measure that defines how critical the function of an asset is with respect 

to an organisation’s service delivery obligations. It is a direct measure of failure 

consequence, and its analysis and measurement allows quantification and prioritisation 

of the consequence of failures. 

Asset criticality can be determined asset by asset as part of a complete quantitative 

diagnosis of the current state of the asset, its potential for future failure and the 

consequences of such failure. It may also be assessed in order to prioritise assets for 

activities such as maintenance, renewal, replacements and or decommissioning. 

Criticality is commonly used synonymously with consequences of failure. Criticality 

ranking defines the severity of consequence and provides a mechanism for relative 

scoring. Assessment of the likelihood or probability of failure can then be used in 

conjunction with criticality assessments to determine the level of risk presented to the 

business. 

It is important to note that in the context of asset criticality and measurement of 

consequence of failure, a ‘failure’ is defined as ‘any event that prevents the asset from 

delivering the required level of service.’ This is critical to understand as different 

interpretations of asset ‘failure’ may result in inconsistent measurement of criticality. 

It is also important to define what constitutes an ‘asset.’ For instance, an asset can be 

defined as a sewer pipe or an entire treatment plant. Whilst both can be considered an 

asset, for the purpose of criticality measurement it is important to define the asset 

being considered for the analysis/ assessment. The International Infrastructure 

Management Manual (IIMM 2006) defines an asset as a Maintenance Managed Item 

(MMI.) In this exercise, the MMI is considered the asset, or the level at which the 

criticality assessment can be aimed at.  

An Asset Criticality Framework has been developed for Wannon Water. This 

framework focuses on the consequences of asset failure and incorporates Wannon 

Water’s risk framework. This Section details the objective of the framework, the 

approach adopted, the framework developed and its application. 

4.1 Development of Asset Criticality Framework  

The objective of the Asset Criticality Framework is to provide a robust approach for 

measurement of asset criticality that considers a range of attributes influencing asset 

failure. To achieve this objective, an Asset Criticality Framework underpinned by Triple 

Bottom Line (TBL) principles of the organisation was developed. Adopting TBL 

principles, already incorporated in Wannon Water’s existing corporate and project risk 

approaches, ensured that the impacts of an asset’s failure could also be measured 

from a social, environmental and economic perspective. Assessment criteria capturing 

the key attributes defining each of these three TBL principles were developed to 

establish a robust framework applicable to a wide range of assets. 
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These assessment criteria were developed in close consultation with Wannon Water. 

The initial Asset Criticality Framework proposed by GHD was challenged and amended 

by key stakeholders within Wannon Water. As a result, the framework was revised to 

align with a combination of Wannon Water’s existing corporate and project risk 

approaches. Following several further reviews by GHD and Wannon Water, a final 

Asset Criticality Framework was developed. Wannon Water’s involvement ensured that 

the framework reflected Wannon Water’s current approach to risk and the range of 

potential failure consequences applicable to Wannon Water assets.  

4.1.1 TBL Assessment Criteria 

The assessment criteria developed for this Asset Criticality Framework are as follows: 

 Social 

– Service Availability (Customers Affected) 

– Service Availability (Disruption Duration) 

– Health & Wellbeing 

 Environmental 

– Natural & Surrounding Environment 

– Legal & Compliance 

– Organisational Reputation 

 Economic 

– Financial Losses 

 

The developed Asset Criticality Framework is depicted in Figure 2. The framework 

developed includes both qualitatively and quantitatively measured criteria. Brief 

descriptions of the assessment criteria are provided in Table 3.  
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Figure 2 Wannon Water Criticality Framework 
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Table 3 Asset Criticality Assessment Criteria 

Assessment Criteria Description 

Social  

Service Availability 
(Persons Affected) 

Service Availability 
(Disruption Duration) 

These two criteria are a measure of the capabilities in all 

service aspects of the business, including trading, water 

delivery and support areas. They provide a measure of 

capabilities in terms of processes and systems, including 

personnel, organisational and technical aspects, and 

assets, including organisational, intellectual and physical 

assets.  

This criterion has been divided into the following two sub-

criteria: 

 Persons Affected 

 Disruption Duration 

The first sub-criterion requires estimates on the impact of 

service loss on communities in terms of the number of 

customers affected and the impacts on members of the 

public as a result of a failure. The impacts on both 

commercial and residential customers are also 

considered. 

Disruption Duration requires estimates on the disruption to 

current activities due to time taken to restore service.  

Health & Wellbeing This criterion is a measure of both acute (short-term) and 

chronic (long-term) impacts on the public, staff and 

contractor personnel ensuing from a risk event.  

Environmental  

Natural & Surrounding 
Environment 

This criterion measures the detrimental impact on both the 

natural and surrounding environment including 

inappropriate releases of materials. 

Legal & Compliance This criterion is a measure of the breaches of relevant 
regulations, licences and other legal commitments due to 
asset failures.  

Organisational 
Reputation 

This assesses the impact of a failure on organisational 

reputation and image by estimating the number of 

customers expressing dissatisfaction, the extent and 

duration of adverse media and regulator dissatisfaction. 

Economic  
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Assessment Criteria Description 

Financial Losses This criterion estimates capital and revenue losses, 

additional operating expenses, insurance claims and 

cumulative third party losses as a result of any failure. The 

financial losses used here are an estimate of the ‘total 

costs of failure.’ 

4.1.2 Criticality Scoring Scale  

The five-point scoring system adopted for this Asset Criticality Framework provides a 

measure of the Criticality (Consequence of Failure) for each of the assessment criteria. 

The scoring system is detailed in Table 4. 

Table 4 Criticality Scoring System 

Criticality Score Description 

0 No problem 

1 Insignificant problem 

2 Minor problem 

3 Moderate problem 

4 Big problem 

5 Severe problem 

In determining the final score for an asset, the weighting given to scores from each 

TBL principle needs to be considered. Following consultations with key stakeholders in 

Wannon Water, it was agreed that each of the TBL principles be given an equal 

weighting.   
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4.1.3 Key Drivers for Criticality Scoring 

There are a number of criticality assessment drivers that assist with criticality scoring. 

Some of the key drivers for each TBL theme are outlined in the table below:  

Table 5 Key Drivers for Criticality 

TBL Theme Drivers 

Social  Location of asset (i.e. composition in terms of residential, 

industrial or commercial) 

 Population density (i.e. population per unit area) 

 Nature of failure (i.e. outage duration) 

 Public’s vulnerability to service (i.e. impact on health) 

 Capacity of asset (i.e. small vs. large asset) 

Environmental  Natural environment – proximity to environmentally sensitive 

areas (i.e. waterways, creeks etc.) 

 Built environment – proximity to built infrastructure (i.e. other 

authority/ public assets, parks etc) 

 Licensing constraints (i.e. EPA effluent discharge licence) 

 Cultural sensitivities to environmental compliance (i.e. 

organisational/ public sensitivities) 

 Location of asset (i.e. visible/ non-visible to public) 

Economic  Location of asset (i.e. terrain, proximity to other significant 

assets) 

 Type of asset (i.e. nature and complexity of construction and 

requirement for reinstatement, material, third party costs) 

 Protecting organisational image/ reputation (i.e. negative 

publicity from media coverage of catastrophic events) 

4.2 Criticality Assessment Process 

Application of the developed Asset Criticality Framework to determine the criticality of 

an asset to the system involves a three-step process. This process is explained below. 

4.2.1 Process Steps 

Step 1: Assigning Criticality Scores  

Criticality scores are initially assigned to each of the assessment criteria 

(assessment criteria defined in Table 3) based on the dominant failure mode. 

Where data is available, criteria should be scored objectively by sourcing 

failure data, known customer numbers and repair times. However, many 

impacts of a failure will require a subjective assessment of criticality and 
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should involve a range of staff with system knowledge to ensure appropriate 

scoring is established at an asset level. However, scores can also be assigned 

at the asset class level or group of assets depending on the objective of the 

exercise. Scores for an asset class can be assigned based on the method 

outlined in Figure 3.  

 

 Develop a base level methodology for each asset class by: 

– Identifying criticality assessment drivers by TBL theme (i.e. as defined in 

Table 5) 

– Categorising assets by available information (e.g. one category may have 

100% data for location and population density, another category may have 

50% data for the same characteristics etc.) 

– Identify dominant criticality assessment driver for the asset class being 

assessed and match with available information/data (e.g. location of asset 

may be the dominant driver for the Social theme.)* 

– Identify common characteristics within each asset category for initial 

scoring and group the assets (e.g. assets may be grouped by type of 

location) 

– Assign initial criticality scores to grouped assets using Asset Criticality 

Framework and ensure that all assets are scored (e.g. assets may b 

scored by type of location). Refer to base methodologies shown in 

Appendices C and E to H for the format that may be used. 

 

 Identify aspects that may require a detailed methodology to be developed for 

this asset class. As scores are refined in subsequent exercises, situations that 

involve multiple criteria/drivers can be addressed by developing detailed 

methodologies to address these. For example, dosing equipment required the 

development of a two-dimensional detailed methodology to assign criticalities for 

different equipment based on the chemical type/ process as shown in Appendix H.  

 Adjust criticality scores based on detailed methodology. 

 

 Identify and manage specific exceptions. For example, while pumps can 

generally be assigned with criticalities based on a base methodology categorised 

by pump purpose, sewer pumps where Sewer Pump Stations (SPSs) spill into a 

waterway should be scored differently with respect to impact on the natural & 

surrounding environment.  

 Adjust criticalities to reflect exceptions and document exception handling. 

 

Figure 3 Criticality Score Assignment Method by Asset Class 
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* If a dominant criticality assessment driver cannot be clearly identified due to 

situations involving multiple assessment criteria for a TBL theme, an overall 

driver relevant to the objective of the exercise may be considered.  

The first point in Figure 3 indicates the level to which scoring was completed 

as part of this project. While base methodologies were developed for selected 

asset classes, the base methodology developed for sewers was developed 

with reference to previous criticality assessments and did not involve the 

categorisation of sewers by key drivers. As a result, recommendations to 

improve this methodology have been provided in Section 6 of this report.  

Further, not all required detailed methodologies have been developed as part 

of this exercise (as indicated by the dotted lines in Figure 3) and no exceptions 

have been included in criticality scores as part of this project. However, 

potential issues that may need to be considered, as well as appropriate 

recommendations have been provided in Section 6. Some of these issues may 

need to be addressed through development of detailed methodologies or 

handled by exception. 

Step 2: Assigning a Single Score for each TBL Theme 

For TBL themes incorporating multiple assessment criteria, as is the case with 

both the Social and Environmental themes, each criteria is considered to be 

significant in its own right (i.e. without being ameliorated by the other attribute.) 

Therefore, the maximum score for each TBL theme is adopted as the score for 

the TBL theme concerned. For example, if the ‘Service Availability (Persons 

Affected)’ criteria is rated as ‘4’, and the ‘Health & Wellbeing’ criteria is rated as 

‘1’, the resulting rating for ‘Social’ theme should then be ‘4’. 

Step 3: Assigning a Weighted Score to each Asset 

Assigned scores are then weighted equally to develop an overall criticality 

score for the asset concerned.  The overall criticality score is determined by 

multiplying the final score for each TBL theme by 33/100 and adding the three 

values to determine an overall criticality score out of 5.  For example, a score 

of ‘4’, ‘1’ and ‘5’ for each of the TBL themes respectively will yield an overall 

criticality score of 3 ( 3.3
100

33
5

100

33
1

100

33
4 =++ ).  

The developed Asset Criticality Framework will enable Wannon Water to determine an 

overall criticality ranking for each asset based on the above process and framework. 

While the developed assessment criteria and measures are intended to provide a 

robust and repeatable means of assessing the criticality of assets, scores should then 

be analysed to determine whether they reasonably reflect expected relationships 

between asset criticalities and adjustments should be made where necessary. 

4.2.2 Worked Example 

To demonstrate how the Asset Criticality Framework is applied, an example is provided 

below. This example provided is for applying a criticality score to a single asset. This 
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example does not cover the assignment of criticality for an asset class as described in 

Figure 3.  

This example analyses the criticality of a 250 mm sewer main. To assess the criticality 

of this main, detailed analyses need to be undertaken to identify how the main might 

fail and what impact this might have on Wannon Water Socially, Environmentally and 

Economically.  

The scenario used is a 250 mm sewer main collapsed under a grassed area beside a 

school of approximately 400 students and staff. While the sewer is adjacent to the 

school, it does not prevent access to students and is of an adequate distance from the 

school to avoid seepage of sewage into school grounds. However, odour issues are 

likely to be an issue for students and nearby residents.  

It is expected that the sewer may take up to 1 week to repair. No waterways are in 

close proximity to the sewer.  

The following criticality assignments can be expected: 

 Persons Affected: A score of 4 since odour issues could impact 200 – 1000 

persons even though no customers will be impacted in terms of service availability.  

 Disruption Duration: A score of 3 since the sewer may take up to 1 week to repair. 

 Health & Wellbeing: A score of 1, since minimal illnesses or injuries are expected 

as a result of a sewer collapse as customers are able to flush toilets as per usual.  

 Natural & Surrounding Environment: A score of 2 since up to 1 day Environmental 

impacts can be expected given Wannon Water’s response times to sewer failures. 

 Legal & Compliance: A score of 1 since some complaints expected, however, no 

compliance issues expected as Health & Wellbeing and Environmental issues are 

minimal. 

 Organisational Reputation: A score of 3 since this is in a high visibility area and is 

likely to generate local media interest as well as customer dissatisfaction. 

 Financial Losses: A score of 2 since a main of this size is expected to incur repair/ 

replacement costs of approximately $2,000 - $5,000.  

Using the Asset Criticality Framework, the calculations are shown in Table 6. 
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Table 6 Criticality Worked Example 

TBL criteria Raw Score 

(Step 1) 

Adopted 
Score  

(Step 2) 

Weighted 
Score 

(Step 3) 

Social  4 1.33 

Persons Affected 4   

Disruption Duration 3   

Health & Wellbeing 1   

Environmental  3 1.00 

Natural & Surrounding 
Environment 

2   

Legal & Compliance 1   

Organisational Reputation 3   

Economic  2 0.67 

Financial Costs 2   

Aggregated Rating (out of 5)   3 
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5. Criticality Assessment 

Assessing the criticality of an organisation’s assets is crucial to developing appropriate 

asset management practices. It enables the prioritisation of activities based on the 

relative importance of assets as defined by the Asset Criticality Framework detailed in 

the previous section. 

The objective of assigning criticality to a selection Wannon Water assets was to 

identify assets of greater criticality to the business in terms of the Social, 

Environmental and Financial consequences of a failure. Criticality assignments 

completed as part of this project were designed to inform a condition monitoring 

strategy and program for Wannon Water assets. 

This section describes the method and rationale adopted to assign criticality scores to 

selected Wannon Water asset classes. This section also reports on the outcomes of 

first round criticality assignment. 

5.1 Method 

Criticality assignments were completed in close consultation with Wannon Water. This 

included several workshops, ongoing consultation during critical stages of the project 

and an on-site verification of criticality scores. 

Wannon Water initially advised GHD of five key asset classes to be assessed. These 

asset classes were selected where they were considered to be: 

 Suitable for condition monitoring activities; 

 Representative of a wide range of assets such that a range of criticality scores 

could be expected; and 

 Of significance to the delivery of services to Wannon Water customers. 

The asset classes selected by Wannon Water were: 

 Sewers; 

 Pumps; 

 Water Storages; 

 Bores; and 

 Dosing Equipment. 

A range of characteristics related to each asset class sourced from Wannon Water’s 

Conquest Asset Management System was provided as a basis for assigning criticality 

scores. The data fields supplied for this analysis have been detailed in Appendix A. 

Based on the data fields provided, the method used to assign criticality scores to asset 

classes is described in this section. 

With the exception of sewers (detailed in the following sub-section), initial assignment 

of criticality scores for assets was based on knowledge of asset operation and failure. 

Scores were systematically assigned as based on engineering knowledge of asset 
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operation and materials technology based knowledge on the modes and 

consequences of asset failures. This assignment followed the process outlined in 

Section 4.2.1. The rationale adopted was documented as part of a base level 

methodology for each asset class.  

In order to ensure that these scores reflected the operational conditions of Wannon 

Water’s assets to a reasonable level of accuracy, an on-site verification process was 

completed to validate assumptions and adjust inaccurate scores. The base level 

methodologies developed to determine asset criticality (in similar format to the final 

methodologies presented in Appendix C) were reviewed by key Wannon Water 

Systems and Treatment Operations staff in the organisation’s Central, Western and 

Eastern districts. These reviews resulted in minor modifications to the base level 

methodology such as the assignment of a score of 0 for Customers Affected for 

dewatering pumps since these pumps were for Wannon Water systems operations use 

only and would not impact customers. Significant changes were only made to dosing 

equipment criticality assignments where a detailed methodology was also developed. 

Reviewed scores were finalised in consultation with Wannon Water and criticality 

assignments were made using lookup tables that reflected the base level 

methodologies adopted for each asset class. Spreadsheets with final scores and 

lookup tables have been provided in soft copy as an attachment to this report.  

It is important to note that not all issues identified during the on-site verification process 

were addressed in criticality assignments. Several issues and exceptions required 

detailed analysis and were not adopted as part of this first round criticality assessment 

process. These issues are listed in Section 6 for further investigation and consideration 

by Wannon Water as part of the ongoing process to refine criticality scores.   

5.1.1 Sewers  

For sewers, 55% of sewer records provided were previously assessed in relation to 

criticality as a part of an earlier exercise completed by Wannon Water. Disruption to 

Customers (number of customers), Difficult to repair (days) and Environmental Impact 

(qualitative ratings) assessments completed during this exercise were provided for 

reference. This data was used as a basis for assignment of sewer criticalities. 

Initial assignments of criticality for sewers were based on analysis of previously 

assigned scores provided by Wannon Water. This analysis included: 

 Alignment of existing data fields with the Asset Criticality Framework detailed in 

Appendix B; 

 Analysis of the distribution of existing data in relation to each criteria of the Asset 

Criticality Framework; and 

 Analysis of the distribution of existing data in relation to sewer characteristics such 

as the distribution of Environmental Impact ratings with sewer depth. 

Full details of these analyses can be found in Appendix B. 

These analyses combined with asset knowledge formed the basis for criticality 

assignments for sewers. Observed trends were applied to determine scores for several 
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criteria. Remaining scores were assigned as based on engineering and materials 

technology based knowledge on the impacts of sewer failures. 

In order to ensure that these scores reflected Wannon Water sewer criticalities to a 

reasonable level of accuracy, an on-site verification process was completed to verify 

assumptions and adjust inaccurate scores. The outcomes of sewer criticality 

assessments as mapped on Wannon Water’s MapInfo software were reviewed by key 

Wannon Water operations staff in the organisations Central, Western and Eastern 

districts. These reviews resulted in the identification of issues such as sewer spills into 

environmental areas and sewer collapses impacting commercial areas. However, the 

majority of issues identified were not addressed as part of this exercise. These issues 

required detailed analysis and additional information and have been listed in Section 6 

for further investigation and consideration by Wannon Water as part of the ongoing 

process to refine criticality scores.   

Following the on-site verification process, reviewed scores were finalised in 

consultation with Wannon Water. Spreadsheets with final scores and lookup tables 

have been provided in soft copy as an attachment to this report. 

5.2 Sewers 

5.2.1 Methodology 

All sewer criticalities were assigned on the basis that a sewer collapse was the mode 

of failure. While the dominant mode of failure for many of Wannon Water’s sewers is 

generally considered to be blockages, sewer collapse was assumed as a conservative 

measure to ensure that the most significant consequences were reflected. 

As based on consequences of a sewer collapse, a base level methodology was 

adopted to determine the criticality of sewers. The base level methodology for scoring 

sewers is detailed in Appendix C. The methodology references previous assessment 

data provided by Wannon Water as part of this project as these assessments were not 

altered where the reliability of assessments were considered to be reasonable based 

on verification of overall criticality scores by Wannon Water staff. While this base level 

methodology should be used as a guide for assigning criticalities for assets in the 

future, these scores should be refined in detail as a part of the ongoing improvement 

process.  

5.2.2 Outcomes 

Full results of criticality assignment to sewers have been attached in soft copy Excel 

spreadsheets and a sample results table has been attached in Appendix D. A 

summary of these results is shown in Figure 4 below. This figure illustrates the 

distribution of weighted criticality scores for all sewers. In general, the majority of 

sewers are shown to have a weighted criticality of 2 within a small number of sewers 

found to be of high criticality (4.)  
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Figure 4 Distribution of Weighted Criticality Scores for Sewers 

 

Figure 5 Key Drivers for Sewer Criticality Scores 

Figure 5 further details the key Social, Environmental and Economic drivers that 

resulted in these scores. This figure indicates that potential Social impacts were the 

key driver for the majority of criticality scores. This is seen to generally reflect expected 

criticality for sewers given that disruption to customers and potential health and 

wellbeing related consequences are likely to be of greater concern for the majority of 

sewers that potential environmental spills (which were not accounted for in this 

exercise), legal consequences or the cost of restoration. However, it is important to 

note that these distributions may change somewhat where issues such as 

environmental spills into waterways and commercial areas are considered. A range of 

issues that were not considered as part of this project are recommended for further 

investigation by Wannon Water in Section 6 of this report.  
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5.3 Pumps 

5.3.1 Methodology  

Pump criticalities were largely assigned on the basis of pump function and substance 

being pumped. Details of the base level methodology adopted can be found in 

Appendix E. This base level methodology should be used as a guide for assigning 

criticalities for assets in the future and scores should be refined by identifying and 

managing exceptions on an ongoing basis. 

Please note water quality monitoring pumps and water – chemical dosing pumps have 

not been assessed as part of the pumps asset class. These pumps have been 

analysed as part of dosing equipment (Section 5.6) to allow overall criticalities to be 

assessed and gauged easily. 

5.3.2 Outcomes 

Figure 6 Distribution of Weighted Criticality Scores for Pumps 

 

Figure 7 Key Drivers for Pump Criticality Scores 
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Full results of criticality assignment to pumps have been attached in soft copy Excel 

spreadsheets and a sample results table has been attached in Appendix D. Summary 

results are presented in this section. The overall distribution of weighted criticality 

scores for pumps are shown in Figure 6. A more detailed breakdown is provided in 

Figure 7. 

These results suggest that the large numbers of pumps with overall criticalities of 2 or 

3 are due to the large number of pumps for which Social and Environmental scores 

were a 2 or a 3. This reflects general expectations that pump failures are likely to have 

limited consequences for all pump types with the exception of sewer pumps for which 

higher Environmental impacts can be expected. Further, pump criticalities are 

generally seen to be higher than sewer criticalities. This is expected due to the higher 

cost of repair (hence Economic drivers) and slightly higher Environmental impacts as a 

result of compliance issues for sewer pumps and water backwash pumps. 

5.4 Water Storages 

5.4.1 Methodology 

For water storages, consequences were assigned based on the assumption that failure 

requiring major asset replacement occurred. This assumption was made on the basis 

that the most significant consequences for water storages would be incorporated in 

criticality assessments by assuming requirement for major asset replacement. 

Based on this assumption, a base level methodology was developed to determine the 

consequences of such a failure. The base level methodology adopted for scoring water 

storages is detailed in Appendix F. This base level methodology should be used as a 

guide for assigning criticalities for assets in the future and scores should be refined by 

identifying and managing exceptions on an ongoing basis. 

5.4.2 Outcomes 

Full results of criticality assignment to water storages have been attached in soft copy 

Excel spreadsheets and a sample results table has been attached in Appendix D. 

Summary results are presented in this section. The overall distribution of weighted 

criticality scores for water storages are shown below in Figure 12 and a more detailed 

breakdown is provided in Figure 13. 
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Figure 8 Distribution of Weighted Criticality Scores for Water Storages 

 

Figure 9 Key Drivers for Water Storages Criticality Scores 

The results suggest that water storages are of much greater criticality than pumps and 

sewers given that the majority of water storages were found to have a criticality of 4 or 

5. This is a reflection of the high Social and Economic implications of the failure of a 

water storage. As can be expected, replacement of a failed tank can be expected to 

incur significant costs (much higher than for a single sewer or pump) and can also be 

expected to impact a significant number of customers in terms of water supply, 

particularly for earthen service basins. As a result, the results presented generally 

reflect expected criticalities of water storages. 
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5.5 Bores 

5.5.1 Methodology 

For this asset class, the bore casing was defined as the asset and consequences were 

considered in terms of the failure of a bore casing. It was assumed that the failure of a 

bore casing resulted in the collapse of the borehole.  

These assumptions formed the basis for the base level methodology adopted to assign 

criticalities and criticalities were largely assigned as based on whether the bore was 

sole source or a source supplement. The base level methodology adopted for scoring 

bores is detailed in Appendix G. This base level methodology should be used as a 

guide for assigning criticalities for assets in the future and scores should be refined by 

identifying and managing exceptions on an ongoing basis. 

5.5.2 Outcomes 

Figure 10 Distribution of Weighted Criticality Scores for Bores  

Full results of criticality assignment to bores have been attached in soft copy Excel 

spreadsheets and a sample results table has been attached in Appendix D. Summary 

results are presented in this section. The overall distribution of weighted criticality 

scores for bores are shown above in Figure 10 and a more detailed breakdown is 

provided in Figure 11 (next page.) 

Results for bores suggest that the potential Environmental and Social consequences of 

bore failures have resulted in relatively high criticality scores. In general, bore 

criticalities are seen to be lower than water storages and dosing equipment and higher 

than sewers and pumps. These scores are driven by the high Social consequences 

due to long Disruption Durations and high Environmental consequences for deep bores 

for bores that are sole source (refer to the methodology in Appendix G for further 

detail.) Given that a significant number of bores are sole source, these consequences 

have resulted in the high criticalities shown in Figure 10. 
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Figure 11 Key Drivers for Bores Criticality Scores 

5.6 Dosing Equipment 

5.6.1 Methodology 

Dosing equipment considered as part of this exercise included the following Asset 

Groups: 

 Safety/ Access/ Lifting Equipment; 

 Measurement Equipment; 

 Analysers; 

 Pipe fittings/ In-line mixers; 

 Mechanical Equipment; 

 Pumps (including water quality monitoring and dosing pumps); 

 Motors; 

 Valves; 

 Pipework; 

 Chemical Storage Tanks; and  

 Structures. 

The base level methodology adopted for dosing equipment has been documented in 

detail in Appendix H. This base level methodology should be used as a guide for 

assigning criticalities for assets in the future and scores should be refined by identifying 

and managing exceptions on an ongoing basis. 

For the Health & Wellbeing and Financial criteria criticalities were assigned based on 

the type of chemical being processed where applicable (i.e. not applicable to structures 
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or safety equipment.) This distinction was required to ensure that the criticality of 

specific assets was reflected to a reasonable level of accuracy. In particular, the base 

methodology adopted does not adequately reflect the various consequences for 

pipework as based on the chemical/ substances being processed. For example, the 

criticality of a poly dosed water pipe in terms of potential health impacts is considered 

to be greater than that of a filtered water pipe since the potential health impacts on a 

Wannon Water staff member due to contact with the chemical. 

This detailed methodology for handling exceptions was adopted only for scoring of the 

Health & Wellbeing and Financial criteria for some of the asset groups and were 

developed in consultation with Wannon Water Treatment Operations staff. The detailed 

methodology is shown in Appendix H. Please note that these exceptions have been 

included as part of criticality scores presented in this report. These scores have been 

manually adjusted on a case-by-case basis within the spreadsheets provided and have 

not been dynamically linked to detailed methodology tables presented in the 

appendices. 

5.6.2 Outcomes 

Full results of criticality assignment to bores have been attached in soft copy Excel 

spreadsheets and a sample results table has been attached in Appendix D. Summary 

results are presented in this section. The distribution of weighted criticality scores for 

dosing equipment is shown in Figure 12 (next page) and a breakdown is presented in 

Figure 13 (next page.)  

Criticality scores suggest that the majority of dosing equipment is of high criticality (4) 

with the remainder mainly being of moderate criticality (3.) This can be expected given 

the significant Environmental impacts in terms of breaches of regulation and loss of 

organisational reputation expected as a result of dosing equipment failures. While 

restoration generally occurs in a short time frame and repair costs are low, the 

potential health and wellbeing impacts and resulting breaches of water quality 

requirements result in the high criticality of dosing equipment.  
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Figure 12 Distribution of Weighted Criticality Scores for Dosing Equipment  

Figure 13 Key Drivers for Dosing Equipment Criticality  
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6. Noted Issues and Recommendations  

Throughout this exercise, a number of issues were noted and discussed with Wannon 

Water. Whilst some have been addressed through the course of this project, there are 

few which are outstanding and require further investigation by Wannon Water as part 

of its ongoing asset management and operational improvements. These are listed 

below with high-level recommendations to assist with addressing these issues and 

progressing them further: 

Table 7 Noted Issues and Recommendations 

Noted Issue Description Recommendation  

 General Issues  

Mitigating 

factors for 

criticality 

assessments 

Mitigating factors, such as downstream 

storage capacity, system capacity and 

SCADA monitoring, reduce Disruption 

Duration due to capacity of the system (in 

time) to maintain service. 

Further, no customers are affected where 

the time to restore service is lower than 

the mitigating capacity (i.e. if repair time 

is 1 day and downstream storage can 

supply dependent customers for 3 days.) 

Carry out preliminary 

investigations to identify 

potential mitigating factors 

(i.e. Disruption Duration) 

and draw linkages to the 

asset being considered for 

criticality assessment. 

 

Accuracy of 

previous 

criticality 

assessments 

Current scores for sewers have been 

assigned based on relationship with 

previous assessments. While generally 

these appear to provide reasonable 

results (based on MapInfo verification), 

the accuracy of previous data is 

unknown. 

Wannon Water may revise 

the data for Customers 

Affected, Disruption 

Duration and 

Environmental impact 

such that score 

assignments are of greater 

accuracy and based on 

actual data rather than 

trends from previous 

assessments.   
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Noted Issue Description Recommendation  

Importance 

of asset 

location on 

criticality 

scores for 

sewers and 

sewer pumps 

 Customers Affected scores are 

impacted where commercial 

customers/ schools/ industrial 

customers/ hospitals/ public areas are 

affected by sewer/ sewer pump 

failures: 

– Locally due to repair and odour 

issues resulting from spills; and 

– Directly where commercial/ major 

customers may be impacted by 

requirement to stop flows into 

sewer. 

 The natural & surrounding 

environment may be impacted for a 

prolonged period and serious 

breaches of regulation could occur for 

sewers spilling into waterways/v park 

areas 

 Utilise town planning 

maps 

 Overlay spatial data 

using MapInfo 

 Adjust criticality scores 

accordingly  

 For access difficulties, 

Wannon Water may 

investigate means of 

incorporating access 

difficulties as an 

ongoing improvement 

to criticality scores 

  The built environment may be 

impacted where sewers are close to a 

major customer, commercial 

customer, roads or other built 

environment. 

 Sewer spills as a result of sewer or 

sewer pump failures in high visibility 

areas such as schools, churches or 

footy ovals impact the level of 

customer dissatisfaction and may 

result in prolonged local media 

coverage 

 Sewers where access difficulties such 

as terrain issues, water tables or bad 

condition of sewer are an issue can 

be expected to have greater 

disruption durations and financial 

costs for repair/ restoration 

Adjustment 

of scores for 

re-use 

sewers 

Re-use sewers transport treated effluent 

which presents significantly lower 

Environmental and Social consequences  

  Identify re-use sewers 

 Adjust scores using 

outcomes of on-site 

verification process 

(i.e. Minutes form On 
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Noted Issue Description Recommendation  

Site Visit Day 4 

afternoon.doc) 

 Update existing 

criticality database 

Adjustment 

of scores for 

specific 

pump assets 

Pump Exceptions 

 Financial costs for pumps vary by 

pump capacity 

 Pumps within Water Treatment Plants 

(WTPs) that service more than one 

town have not been reflected in 

current scores 

 The number of customers affected 

and disruption duration for Water 

Pumps vary based on pump capacity 

and size of catchment area 

 Inlet pumps to Water Reclamation 

Plant (WRP) are of greater criticality 

to the system 

 High capacity sewer pump stations 

cause prolonged disruption to 

customers 

 

 Assign Financial Costs 

for pumps based on 

pump capacity 

 Identify pumps that 

service more than 1 

town and adjust scores 

using criticality 

framework 

 Investigate and define 

catchment areas with 

respect to number of 

customers using 

criticality framework at 

individual asset level 

and adjust scores 

accordingly 

 Identify inlet pumps to 

a WRP and adjust 

scores using criticality 

framework 

 Identify pumps in high 

capacity SPSs and 

adjust scores using 

criticality framework 

Criticality 

scores for 

dosing 

equipment 

On-site verification process identified the 

need for review of scores based on 

nature and characteristics of assets and 

requirement for engagement of 

stakeholders who weren’t involved in the 

initial scoring. 

Further investigation of 

dosing equipment in 

consultation with 

stakeholders.  
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Appendix A 

Data Provided 

Data provided by Wannon Water for all asset 

classes assessed 
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Sewers 

Wannon Water’s provided the following information categories for Sewers (categories 

in Italics indicate that this information was only supplied for 55% of sewers): 

  Asset Type (Asset, material, 

diameter, depth and condition) 

 » Year Created 

 » Replacement cost/m ($/m) 

 » Replacement cost (Total) ($) 

 » Environmental Impact (Minor, 

Moderate, Extreme) 

 » Type of Customer (Commercial, 

High Risk, Industrial, N/A, Nil, 

Residential) 

 » Disruption to Customers (None, 

<20, Up to 100, Up to 1000) 

 » Risk to Public Health & Safety 

(Remote, First Aid, Single Injury, 

Multiple Injury) 

 » Difficult of Repair (<1/2 day, <1 

day, 1 – 3 days, > 3 days, serious) 

 » Cost of Repair (< $1k, $1 – 5k, 

$5 – 25k, >$25k 

 » Consequence Rating (A, AAA, 

B, C) 

 » Risk Category (None) 

 » Asset Status (Existing) 

 » Condition Grade – Course (Poor, 

Average, Good, Excellent) 

 » Condition Grade – Refined 

(None) 

 » Length (m) 

 » Construction difficulty (index) (1 

– 7, 31) 

 » Depth index (1 – 6) 

 » Upstream Depth (m) 

 » Downstream Depth (m) 

 » Average Depth (m) 

 » Pipe diameter (mm) 

 » Pipe material (AC, CICL, DICL, 

HDPE100, MSCL, oPVC, PVC, 

RC, SKSL, Stainless Steel, Steel, 

Unknown, uPVC, VC, Wood stave 

 » Sewer Type (Gravity Sewer, 

Treated Effluent, Rising Main) 

 » Type uncertain? (Depth & 

Diameter Uncertain, Depth & 

Material Uncertain, Depth 

Uncertain, Diameter Uncertain, 

Material & Diameter & Depth 

Uncertain, Material & Diameter 

Uncertain, Material Uncertain) 

 » SAP 1 ID (ID) 

 » SAP 2 ID (ID) 

 » Asset Name (Description) 

 » Town (by name) 

 » Catchment (by number) 

 » Street 

 » Plan No 

 » From Upstream 

 » To Downstream 

 » Upstream NSL 

 » Upstream Invert 

 » Downstream NSL 

 » Downstream Invert 

 » Old Upstream Name 

 » Old Downstream Name 

 

Pumps
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Wannon Water provided the following information categories for Pumps:

 » Asset Description 

 » Asset name 

 » Town/ Locality 

 » Asset Type (Centrifugal, 

Disposable, Flex Drive, Grinder, 

Helical Rotor/ Screw, Pulse/ Piston/ 

Diaphragm, Submersible, Turbine) 

 » Year Created 

 » Capacity (Duty Point) 

 » Head (Duty Point) 

 » RPM 

 » Weight 

 » Depth (Bore Pump) 

 » Power Rating 

 » Amps 

 » Pump Purpose (e.g. Water – 

Bore Pump, Sewage – Collection, 

Dewatering) 

 – Water - Bore pump 

 – Water - Chemical Dosing 

 – Water - Treatment process 

 – Water - Backwash / Recycle 

 – Water - Sludge pump 

 – Water - Transfer pump 

 – Water - Booster pump 

 – Water - High level zone 

 – Water - Other 

 – Sewage - Collection 

 – Sewage - Transfer 

 – Sewerage - Chemical Dosing 

 – Sewage - Treatment process 

 – Sewage - Backwash / Recycle 

 – Sewage - Sludge pump 

 – Sewage - Other 

 – Reclaimed water - irrigation 

 – Water Quality Monitoring 

 – Dewatering 

 – Air - High Pressure 

 – Air - Low Pressure 

 » Pump purpose code (code 

matching purpose description) 

 » Chemical (e.g. Water, Sewage, 

Ferrox, Flouride) 

 – Water 

 – Sewage 

 – Sludge 

 – Air 

 – Lime 

 – Lime Slurry 

 – Alum 

 – Polyelectrolyte - powder 

 – Polyelectrolyte - liquid 

 – Ferric Chloride 

 – Acid 

 – Permanganate 

 – Sodium Hydroxide (Caustic) 

 – Sodium Hexametaphosphate 

(Calgon) 

 – Powdered Activated Carbon 

(PAC) 

 – Ferrox 

 – Ammonia 

 – Chlorine - Hypochlorite 

 – Chlorine - Gas 

 – Ozone 

 – Fluoride 

 » Chemical Code 

 » Impeller Size (mm) 
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 » Gland Packaging  - Size (mm) 

 » Pump Housing Sealing Ring – 

I.D. 

 » Pump Housing Sealing Ring – 

O.D. 

 » Impeller Sealing Ring – I.D. 

 » Impeller Sealing Ring – O.D. 

 » Maximum/ Static Pressure (m) 

 » Maximum Temperature (deg C) 

 » No. Of Pumps in PS (1 – 8) 

 » Spare (TRUE, Not in use – 

assigned for bore pumps by GHD 

based on bore data provided by 

Wannon Water, Source 

Supplement – assigned for bore 

pumps by GHD based on bore data 

provided by Wannon Water) 

 » Spare? Code 

 » Make 

 » Model 

 » Serial Number 

 » Pump Casing – Inlet Diameter 

(mm) 

 » Pump Casing – Outlet Diameter 

(mm) 

 » Pump Bearing  - DE Ref No. 

 » Pump Bearing – NDE Ref No. 

 

Water Storages

Wannon Water provided the following information categories for Storage Basins 

(categories in Italics indicate that limited or no data was provided in these areas):

 Asset Description 

 Asset Name 

 Town/ Locality 

 Asset Type 

 Year Created 

 Capacity (ML) 

 Area (ha) 

 Depth (m) 

 Earthworks Volume (approx) (m3) 

 TWL (m) 

 BWL (m) 

 Asset Purpose 

 No. Of assets in group (1 – 2)

 

Wannon Water provided the following information categories for Ground Tanks 

(categories in Italics indicate that limited or no data was provided in these areas):

 Asset Description 

 Asset Name 

 Town/ Locality 

 Asset Type 

 Year Created 

 Diameter (m) 

 Height (m) 

 Volume (ML) 

 FullSupplyLevel 

 Asset Purpose (e.g. Water – 

Gravity zone, Water – Other) 

 No. of assets in group

 

Bores



 

 31/24696/168515     Development of Asset Condition Monitoring and Asset Criticality Framework 
Stage 1 - Framework 

Wannon Water provided the following information categories for Bores (categories in 

Italics indicate that limited or no data was provided in these areas): 

 » Asset Description 

 » Asset Type 

 Type Code 

 Type 

 Asset Location 

 Asset Notes 

 Asset Status 

 Date Acquired 

 Location 

 Township 

 Location Code 

 Dimension Attribute 

 Asset Purpose (i.e. Not in use, sole 

source, source supplement) 

 No. Of assets in group 

 Diameter 

 Depth 

 SWL 

 Screened Form 

 Screened To 

 Flow Rate 

 Casing Material 

 Easting 

 Northing 

 Casing Material 

 Screen Material 

 Aquifer 

 Driller 

 Year Created 

 Attribute Set Descript

 

Dosing Equipment

Wannon Water provided the following information categories for Hamilton WTP Dosing 

Equipment (categories in Italics indicate that limited or no data was provided in these 

areas):
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 Asset Type 

 Asset Description 

 Asset Location 

 Asset Status 

 Family Code 

 Location 

 Location Code 

 Ownership 

 Year Created 

 Function ID 

 Function Description 

Wannon Water provided the following information categories for a selection of Water 

Quality Analysers (categories in Italics indicate that limited or no data was provided in 

these areas): 

 Location & Site 

 Type (e.g. Raw Water, Filtered Water) 

 Parameter (e.g. pH, Turbidity) 

 Manufacturer 

 Model
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Appendix B 

Analysis of Existing Criticality Data 

Analysis of existing Wannon Water criticality related data 

provided for 55% of sewers for Social criteria and Natural & 

Surrounding Environment to determine scores



 

 31/24696/168515     Development of Asset Condition Monitoring and Asset Criticality Framework 

Stage 1 - Framework 

Social Criteria 

Asset Criticality Framework Criterion Wannon Water Data  Wannon Water Data Asset Criticality 
Framework Criterion 

Wannon Water Data Asset Criticality 
Framework Criterion 

Wannon Water Data Score 

Service Availability (Customers 
Affected) (Reliability, Quantity, Quality) 

Disruption to 
Customers 
(Residential) 

Disruption to 
Customers (Non 
Residential) 

Service Availability 
(Disruption Duration) 
(Reliability, Quantity, Quality) 

Difficulty to repair Health & Wellbeing Risk to Public Health 
& Safety 

No customers affected None  No loss of service  No impact on Health and 
well-being 

Remote 0 

Outage affecting <20 residential 
customers or a commercial customer 

< 20  Disruption to service for 
up to 5 hours 

< 1/2 day Injury / sickness requiring 
First Aid Treatment 

First Aid 1 

Outage affecting 20-50 residential 
customers or up to 5 commercial 
customers 

  Disruption to service for 
up to 1 day 

< 1 day Injury / sickness requiring 
Medical treatment 

 2 

Outage affecting 50-200 residential 
customers or 5-20 commercial 
customers 

Up to 100 < 20 Disruption to service for 
up to 1 week 

1 - 3 days Injury / sickness requiring 
hospitalisation 

Single Injury 3 

Outage affecting 200-1000 residential 
customers, 20-100 commercial 
customers or a major customer 

Up to 1000 Up to 100 Disruption to service for 
up to 1 month 

> 3 days Irreversible disability to 
one or more persons 

Multiple Injury 4 

Outage affecting all customers in the 
system or affecting >1000 residential 
customers, >100 commercial customers 
or 2+ major customers 

 Up to 1000 Disruption to service more 
than 1 month 

Serious Single fatality and/or 
severe irreversible 
disability to one or more 
persons 

 5 
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Service Availability (Customers Affected) 

Assigned a score of 1.  

Basis: Statistical analysis of existing criticality score assignment showed that 85% of assigned values 

could be attributed to a rating of 1 (i.e. <20 customers). All of these customers were residential 

customers. In fact, 99% of residential customers received a score of 1. Based on GHD’s assumption that 

all non-residential customers (i.e. all that were not classified as Residential by Wannon Water) could be 

classified as commercial customers, 97% of non-residential customers received a score of 3. GHD 

assigned a score of 1 to all remaining sewers for this criterion based on the assumption that these 

sewers serviced residential populations.  

Service Availability (Disruption Duration)  

Assigned a score of 3.  

Basis: Statistical analysis of existing criticality scores showed 75% of assigned values could be 

attributed to a rating of 1 (i.e. 1 - 3 days) 

Health & Well-being 

Assigned a score of 1.  

Basis: No logic or relationship could be found between asset attributes (i.e. condition or age) for Health 

& Well-being scores and existing scores were identified as unreasonable during consultations with 

Wannon Water. This criterion will be assigned a value of 1 for all sewers (including those with scores 

assigned based on provided information) based on the assumed health & well-being impacts of a sewer 

collapse. The score for this criterion will not influence the outcome of criticality for the Social theme since 

Customer Disruption and Duration will dominate the criticality score with 91% of existing scores defined 

by Disruption Duration (refer to table below) and therefore its accuracy is not critical to this exercise.  

Count of Dominating Criterion    

Dominating Criterion 
Total 
Sewers 

% Of 
Sewers 

Health & Wellbeing 764 8% 

Service Availability (Customers Affected) (Reliability, Quantity, Quality) 76 1% 

Service Availability (Disruption Duration) (Reliability, Quantity, Quality) 8189 91% 

 

Environmental 

Asset Criticality Framework Criterion Wannon Water Data Score 

Natural & Surrounding Environment Environmental Impact 

No environmental impact   0 

<1 day environmental effects Minor 1 

Up to 1 day environmental effects Up to 1 day 2 
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Asset Criticality Framework Criterion Wannon Water Data Score 

Natural & Surrounding Environment Environmental Impact 

Up to 1 week environmental effects Moderate 3 

Up to 1 year environmental effects Extreme 4 

More than 1 year environmental effects   5 

 

Natural & Surrounding Environment: 

Assigned a value of 2.  

Basis: While 83% of existing scores were a value of 1, in the absence of Legal & Compliance and 

Organisational Reputation values, this criterion defines the criticality score for the Environmental theme. 

To provide a conservative ranking in the absence of other data and a correlation between scores and 

their attributes (i.e. depth, material type, age and condition – an example is shown in the next figure, the 

score has been escalated to 2 to avoid biasing the total criticality calculation. A score of 2 was also 

confirmed as reasonable during consultations with Wannon Water as it aligns with Wannon Water’s 

framework for response times for P1, P2 & P3 activities to ensure events are attended to and managed 

within a day at most.  
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Appendix C 

Base Level Methodology - Sewers 

The base level methodologies adopted for sewers. 
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TBL Criterion Rationale/ Alignment with Wannon 
Water Data 

TBL Criterion Rationale/ Alignment with 
Wannon Water Data 

TBL Criterion Rationale Score 

Service Availability (Customers 
Affected) (Reliability, Quantity, Quality) 

Based on Disruption to Customers 
assessments 

Service Availability (Disruption 
Duration) (Reliability, Quantity, Quality) 

Based on Difficulty to 
Repair assessments 

Health & Wellbeing 

No customers affected Where Disruption to Customers 
assessment: None 

No loss of service  No impact on Health and 
well-being 

 0 

Outage affecting <20 residential 
customers or a commercial 
customer 

Where Disruption to Customers 
assessment: < 20 

All other sewers assigned this score 
since 85% of existing scores were in 
this category – commercial customers 
need to be identified 

Disruption to service for up to 5 
hours 

Where Difficulty to Repair 
assessment: < 1/2 day 

Injury / sickness requiring 
First Aid Treatment 

All sewers assigned this 
scores by agreement with 
Wannon Water 

1 

Outage affecting 20-50 residential 
customers or up to 5 commercial 
customers 

 Disruption to service for up to 1 
day 

Where Difficulty to Repair 
assessment: < 1 day 

Injury / sickness requiring 
Medical treatment 

 2 

Outage affecting 50-200 residential 
customers or 5-20 commercial 
customers 

Where Disruption to Customers 
assessment: Up to 100 

Disruption to service for up to 1 
week 

Where Difficulty to Repair 
assessment: 1 - 3 days 

All other sewers assigned 
this score since 75% of 
existing scores were in this 
category – exceptions 
require identification 

Injury / sickness requiring 
hospitalisation 

 3 

Outage affecting 200-1000 
residential customers, 20-100 
commercial customers or a major 
customer 

Where Disruption to Customers 
assessment: Up to 1000 

Disruption to service for up to 1 
month 

Where Difficulty to Repair 
assessment: > 3 days 

Irreversible disability to one or 
more persons 

 4 

Outage affecting all customers in the 
system or affecting >1000 
residential customers, >100 
commercial customers or 2+ major 
customers 

 Disruption to service more than 1 
month 

Where Difficulty to Repair 
assessment: Serious 

Single fatality and/or severe 
irreversible disability to one or 
more persons 

 5 
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TBL Criterion Rationale/ Alignment with 
Wannon Water Data 

TBL Criterion Rationale TBL Criterion Rationale TBL Criterion Rationale Score 

Natural & Surrounding 
Environment 

Based on Environmental Impact 
assessments 

Legal & Compliance  Organisational Reputation Financial losses 
(Wannon Water + Third 
Party costs) 

Based on Diameter and 
Depth Index  

 

No environmental 
impact 

  No legal or compliance 
impact 

 No customers express 
dissatisfaction, no adverse 
publicity / reaction 

 Negligible direct cost to 
Wannon Water 

Based on Diameter and 
Depth Index, Refer to 
detailed matrix in 
following table 

0 

<1 day environmental 
effects 

Where Environmental Impact 
assessment: Minor 

Written complaints 
indicating customer 
dissatisfaction but no follow-
up by customer 

All sewers assigned this 
score based on Wannon 
Water’s advice 

Up to 5 customers express 
dissatisfaction 

All sewers 
assigned this 
score based on 
Wannon Water’s 
advice 

Loss up to $2,000 1 

Up to 1 day 
environmental effects 

Where Environmental Impact 
assessment: Up to 1 day 

All other sewers assigned this score 

as it aligns with Wannon Water’s 

framework for response times for 

P1, P2 & P3 activities. 

Minor legal issues, non-
compliances and breaches 
of regulation 

 5 to 20 customers express 
dissatisfaction and/or short-term 
Local Media and/or Developer 
expresses reluctance to develop 
in area 

 Loss of $2,000 to $5,000 2 

Up to 1 week 
environmental effects 

Where Environmental Impact 
assessment: Moderate 

Serious breach of regulation 
with investigation or report 
to authority with prosecution 
powers and/or moderate 
fine possible 

 20 to 50 customers express 
dissatisfaction and/or prolonged 
local media and/or major 
customer publicly express 
dissatisfaction 

 Loss of $5,000 to 
$20,000 

3 

Up to 1 year 
environmental effects 

Where Environmental Impact 
assessment: Extreme 

Major breach of regulation 
and/or major litigation 

 50 to 100 customers express 
dissatisfaction and/or there is 
prolonged state level media 
and/or Regulators express 
dissatisfaction and/or major 
customer leaves region. 

 Loss of $20,000 to 
$100,000 

4 

More than 1 year 
environmental effects 

  Significant prosecution and 
fines and/or very serious 
litigations including class 
actions 

 >100 customers or >50% of 
customers in the system (which 

ever is greater) express 
dissatisfaction and/or prolonged 
media coverage and/or 
Regulators express serious 
dissatisfaction. 

 Loss more than $100,000 5 
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  Financial Score by Sewer Diameter 

Indicative Depth Range Depth Index < 200mm > 500mm 200 - 300mm 300 - 500mm 

 <1.5m 1 1 4 2 3 

 1.5m to 3m 2 1 4 2 3 

 3m to 4m 3 1 4 2 3 

 3m to 4m 4 2 5 3 4 

 >5m 5 2 5 3 4 

 6 3 5 4 5 

Note:  These depth ranges do not map exactly to Depth index 
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Appendix D 

Sample Results 

A sample result table to indicate the contents of 

softy copy spreadsheets attached
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Appendix E 

Base Level Methodology – Pumps 

The base level methodologies adopted for 

pumps. 
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TBL Criterion Wannon Water Data  TBL Criterion Wannon Water Data  TBL Criterion Wannon Water Data  Score 

Service Availability (Persons Affected)  Customers by 
Township, Asset 
Purpose 

Rationale Service Availability 
(Disruption Duration)  

Asset Purpose Rationale Health & Wellbeing Asset Purpose Rationale 

No customers affected All Spare Pumps 

 

Bore (Not in Use) 

 

Water – Other 

Sewage - Other 

Water – Dewatering 

 

Water – Sludge 

Sewage  - Sludge 

Not required to fulfil supply 

obligations  

Assumed similar since there is 

no impact on customers  

These are for Wannon Water 

system operations use only 

 

 

These are internal process 

pumps only 

No loss of service All Spare Pumps 

 

Bore (Not in Use) 

 

Water – Other 

Sewage - Other 

Water – Dewatering 

 

Water – Sludge 

Sewage  - Sludge 

Pumps not required to fulfil supply 

obligations  

Assumed similar since there is no impact 

on customers  

These are for Wannon Water system 

operations use only 

 

 

These are internal process pumps only 

No impact on Health 
and well-being 

All Spare Pumps  

Bore (Not in Use) 

Pumps not required to fulfil supply 

obligations. Assumed redundant and 

bore (not in use) similar since there is 

no impact on customers 

0 

Outage affecting <20 residential 
customers or a commercial customer 

Sewage – Collection 

 

Sewer collapse will only have 

local impacts in terms of 

potential odour/ repair related 

disruption issues. Service to 

residential customers will not 

be impacted 

Disruption to service for 
up to 5 hours 

Sewage – Collection 

 

Short disruption to customers since WW 

is committed to respond to sewer pump 

failures and restore service within 5 

hours, system storage is also sufficient to 

minimise failure duration 

Injury / sickness 
requiring First Aid 
Treatment 

Water Sludge Pump 

 

 

 

Water - Backwash/ Recycle 

 

 

Only impacts internal processes of TP 

and sludge is fairly inert (minimal 

health impacts on staff) 

 

Only impacts internal processes and 

water is partly treated (minimal health 

impacts on staff) 

1 

Outage affecting 20-50 residential 
customers or up to 5 commercial 
customers 

Source Supplement 

Bore Pumps, based on 

the number of 

customers *10% / 

number of bores 

 

All other Pumps: based 

on the number of 

customers in a 

township  

Impacts less customers since 

these are source supplements 

only, alternative source able to 

provide supply 

 

 

Assumed that al customers in 

township will be impacted at 

some level due to pump failure 

Disruption to service for 
up to 1 day 

Water - Transfer 

Water - High level zone 

Water - Reclaimed water – 

irrigation 

Water - Treatment Process  

Water - Booster Pump 

Sewage – Chemical dosing 

(all) 

 

Bore Pump (Source water) 

Bore Pump (Source 

Supplement) 

 

Sewage – Treatment 

Process 

Short disruption to customers due to 

quick repair times for small pumps 

 

 

 

 

 

 

 

Short disruption to customers 

 

 

 

Process dependant, therefore higher 

potential disruption duration 

Injury / sickness 
requiring Medical 
treatment 

Water - Transfer 

Water - High level zone 

Water - Reclaimed water – irrigation 

Water - Dewatering 

Water - Other  

Water - Treatment Process 

Sewerage – Chemical Dosing (all) 

Water - Booster Pump 

 

Bore Pump (Source water) 

Bore Pump (Source Supplement) 

 

Sewage – Sludge 

Small pumps and/or localised assets 

within a controlled environment  

 

 

 

 

 

 

Similar in functionality and nature to 

water asset types listed above 

 

Small pumps that impact internal 

processes only 

2 

Outage affecting 50-200 residential 
customers or 5-20 commercial customers 

Disruption to service for 
up to 1 week 

Water - Backwash/ Recycle 

 

Significant disruption since TPs service 

large townships and failure of a 

backwash pump can result in plant 

shutdown as filters become inoperable. 

Injury / sickness 
requiring hospitalisation 

Sewage – Other 

Sewage – Collection 

Sewage – Treatment Process 

Higher potential health impacts due to 

inability to collect sewage 

3 

Outage affecting 200-1000 residential 
customers, 20-100 commercial 
customers or a major customer 

Disruption to service for 
up to 1 month 

  
Irreversible disability to 
one or more persons 

  
4 

Outage affecting all customers in the 
system or affecting >1000 residential 
customers, >100 commercial customers 
or 2+ major customers 

Disruption to service 
more than 1 month 

  
Single fatality and/or 
severe irreversible 
disability to one or 
more persons 

  
5 
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TBL Criterion Wannon Water Data  TBL Criterion Wannon Water Data  TBL Criterion Wannon Water Data  Score 

Natural & 
Surrounding 
Environment 

Asset Purpose Rationale Legal & Compliance  Asset Purpose  Organisational Reputation Asset Purpose   

No 
environmental 
impact 

All Spare Pumps 

Bore (Not in Use) 

 

Bore Pump (Source water) 

Bore Pump (Source 

Supplement) 

 

Sewage Chemical Dosing (all) 

No effects apart from financial 

loss  

 

Minimal environmental impact 

due to location (i.e. inside well) 

 

Small pumps and internal 

process function only 

No legal or 
compliance impact 

All Spare Pumps 

Bore (Not in Use) 

 

Bore Pump (Source water) 

Bore Pump (Source Supplement) 

No effects apart from financial loss  

 

Minima impacts and less critical 

due to location (i.e. inside well) 

No customers express dissatisfaction, no 
adverse publicity / reaction 

All Spare Pumps 

Bore (Not in Use) 

No effects apart from financial loss  0 

<1 day 
environmental 
effects 

Water - Transfer 

Water - High level zone 

Water - Reclaimed water – 

irrigation 

Water - Dewatering 

Water – Other 

Water - Treatment Process  

Water - Sludge Pump 

Water - Booster Pump 

 

Water - Backwash/ Recycle 

 

Minimal environmental impacts 

due to failure of small pumps 

and/or localised assets within 

a controlled environment 

 

 

 

 

 

 

Limited impact on environment 

due to internal process 

Written complaints 
indicating customer 
dissatisfaction but no 
follow-up by customer 

Water - Transfer 

Water - High level zone 

Water - Reclaimed water – irrigation 

Water - Dewatering 

Water – Other 

Water - Treatment Process 

Water - Sludge Pump 

 

Water - Booster Pump 

Minimal impact s due to failure of 

small pumps 

 

 

 

 

 

 

Minimal impact since alternative 

options available (i.e. bypass) 

Up to 5 customers express 
dissatisfaction 

Water - Transfer 

Water - High level zone 

Water - Reclaimed water – irrigation 

Water - Dewatering 

Water – Other 

Water - Treatment Process 

Bore Pump (Source water) 

Bore Pump (Source Supplement) 

Sewage – Chemical Dosing (all) 

 

Water - Booster Pump 

 

Water Sludge Pump 

Minimal environmental impact s due 

to failure of small pumps 

 

 

 

 

 

 

 

 

Minimal impact since alternative 

options available (i.e. bypass) 

Only impacts internal processes of TP 

1 

Up to 1 day 
environmental 
effects 

Sewage – Sludge Small pumps and less critical 

than other sewage pumps due 

to functionality within internal 

process 

Minor legal issues, 
non-compliances and 
breaches of 
regulation 

Sewerage – Chemical Dosing (all) 

 

Sewage – Sludge 

Potential loss of discharge licence 

due to discharge water quality  

Small pumps and impacts only 

internal process 

5 to 20 customers express 
dissatisfaction and/or short-term Local 
Media and/or Developer expresses 
reluctance to develop in area 

Sewage – Other 

Sewage – Collection 

Sewage – Sludge 

Sewage – Treatment Process 

Higher potential environmental impact 

and associated legal/ organisational 

reputation issues for sewage 

2 

Up to 1 week 
environmental 
effects 

Sewage – Other 

Sewage – Collection 

Sewage – Treatment Process 

 

 

 

 

 

 

 

Higher potential environmental 

impact and associated legal 

issues for sewage 

Serious breach of 
regulation with 
investigation or report 
to authority with 
prosecution powers 
and/or moderate fine 
possible 

Water - Backwash/ Recycle 

 

 

 

 

 

 

Sewage – Other 

Sewage – Collection 

Sewage – Treatment Process 

Significant legal consequences 

since failure of a backwash pump 

can result in a plant shutdown as 

the filters become inoperable and 

failure of a TP means unsafe 

drinking water 

 

Higher potential environmental 

impact and associated legal 

issues for sewage 

20 to 50 customers express 
dissatisfaction and/or prolonged local 
media and/or major customer publicly 
express dissatisfaction 

Water - Backwash/ Recycle 

 

 

 

 

 

As a system, failure of a backwash 

pump can result in a plant shutdown 

as the filters become inoperable 

 

3 

Up to 1 year 
environmental 
effects 

  
Major breach of 
regulation and/or 
major litigation 

  
50 to 100 customers express 
dissatisfaction and/or there is prolonged 
state level media and/or Regulators 
express dissatisfaction and/or major 
customer leaves region. 

  
4 

More than 1 
year 
environmental 
effects 

  
Significant 
prosecution and fines 
and/or very serious 
litigations including 
class actions 

  
>100 customers or >50% of customers in 
the system (which ever is greater) 
express dissatisfaction and/or prolonged 
media coverage and/or Regulators 
express serious dissatisfaction. 

  
5 
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TBL Criterion Wannon Water Data  Score 

Financial losses (Wannon Water 
+ Third Party costs) 

Asset Purpose Rationale  

Negligible direct cost to Wannon 
Water 

  0 

Loss up to $2,000 Water Sludge Pump 

Sewerage – Chemical Dosing (all) 

Sewage – Sludge 

Based on assumed pump size  

1 

Loss of $2,000 to $5,000 Water - Transfer 

Water - High level zone 

Water - Reclaimed water – irrigation 

Water - Dewatering 

Water – Other 

Water - Treatment Process 

Sewage – Other 

Sewage – Collection 

Sewage – Treatment Process 

2 

Loss of $5,000 to $20,000 Bore Pump (Source water) 

Bore Pump (Source Supplement) 

Water - Booster Pump 

Water - Backwash/ Recycle 

3 

Loss of $20,000 to $100,000   4 

Loss more than $100,000   5 

 



 

 31/24696/168515     Development of Asset Condition Monitoring and Asset Criticality Framework 
Stage 1 - Framework 

Appendix F 

Base Level Methodology – Water Storages 

The base level methodologies adopted for water storages. 
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TBL Criterion Wannon Water Data TBL Criterion Wannon Water Data  TBL Criterion Wannon 
Water Data 

 Score 

Service Availability 
(Customers Affected) 
(Reliability, Quantity, Quality) 

Customers by Township Service Availability 
(Disruption Duration) 
(Reliability, Quantity, Quality) 

Material, Tank 
Purpose, Type 

Rationale Health & Wellbeing Capacity, 
Type 

Rationale 

No customers affected 

Based on the number of 
customers in a township 

 66% of customer base for 

Water Treatment tanks 

since little direct impact to 

supply 

 Fraction of customers 

based on number of tanks 

per township to reflect 

reduced impact due to 

availability of alternative 

supplies (i.e. for x number 

of tanks in a township 

customers affected is 1/x * 

no of customers for each 

tank)  

No loss of service   No impact on Health and 
well-being 

Bypass, 
Washwater, 
Balancing 
and Depot 
Tanks 

Not directly 
related to 
supply of water 
to customers 

0 

Outage affecting <20 
residential customers or a 
commercial customer 

Disruption to service for up to 
5 hours 

Depot tanks (of all 
material) 

Minimal impact due to 
function 

Injury / sickness 
requiring First Aid 
Treatment 

  1 

Outage affecting 20-50 
residential customers or up to 
5 commercial customers 

Disruption to service for up to 
1 day 

  Injury / sickness 
requiring Medical 
treatment 

< 0.5ML Shorter 
disruption timing 

2 

Outage affecting 50-200 
residential customers or 5-20 
commercial customers 

Disruption to service for up to 
1 week 

Poly & Steel tanks 

 

Bypass, Washwater 
and Balancing (All 
Concrete) Tanks  

Less time to repair/ 
replace than concrete 

Do not directly impact 
customer supply, 
however, concrete tanks 
take long time to repair 
and could have an impact 
on customers 

Injury / sickness 
requiring hospitalisation 

> 0.5ML Greater 
potential health 
impacts due to 
prolonged 
disruption to 
supply 

3 

Outage affecting 200-1000 
residential customers, 20-100 
commercial customers or a 
major customer 

Disruption to service for up to 
1 month 

Concrete Tanks 

 

Longer time to repair 

 

Irreversible disability to 
one or more persons 

  4 

Outage affecting all customers 
in the system or affecting 
>1000 residential customers, 
>100 commercial customers or 
2+ major customers 

Disruption to service more 
than 1 month 

Service Basins Restoration of earthen 
basins require significant 
work and operational 
knowledge suggests that 
disruption would be 
greater than 1 month 

Single fatality and/or 
severe irreversible 
disability to one or more 
persons 

  5 
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TBL Criterion Wannon 
Water Data 

 TBL Criterion Wannon Water Data  TBL Criterion Wannon Water 
Data 

 Score 

Natural & Surrounding 
Environment 

Capacity Rationale Legal & Compliance  Type Rationale Organisational Reputation Type Rationale  

No environmental impact   No legal or compliance impact   No customers express 
dissatisfaction, no adverse 
publicity / reaction 

  0 

<1 day environmental 
effects 

  Written complaints indicating 
customer dissatisfaction but no 
follow-up by customer 

Bypass, Washwater, 
Balancing and Depot 
Tanks 

Minimal legal impact 
(no customer 
complaints foreseen 
however a score of 1 
given since some 
legal implications 
possible) 

Up to 5 customers express 
dissatisfaction 

Bypass, 
Washwater, 
Balancing and 
Depot Tanks 

Minimal legal impact 
(no customer 
complaints foreseen 
however a score of 1 
given since some legal 
implications possible) 

1 

Up to 1 day environmental 
effects 

< 0.5 ML Less potential for 
environmental 
damage due to size 

Minor legal issues, non-
compliances and breaches of 
regulation 

All other ground tanks  Minimal legal issues 
due to tank failures 

5 to 20 customers express 
dissatisfaction and/or short-
term Local Media and/or 
Developer expresses 
reluctance to develop in 
area 

All other ground 
tanks  

Minimal legal issues 
due to tank failures 

2 

Up to 1 week 
environmental effects 

> 0.5 ML Longer time to 
restore 
environment to 
original condition 
following spills from 
larger tank 

Serious breach of regulation 
with investigation or report to 
authority with prosecution 
powers and/or moderate fine 
possible 

Service Basin Greater regulatory 
implications for 
reservoirs 

20 to 50 customers express 
dissatisfaction and/or 
prolonged local media 
and/or major customer 
publicly express 
dissatisfaction 

  3 

Up to 1 year 
environmental effects 

Service 
Basins  

Greater impact on 
environment due to 
earthen reservoirs 
being embedded in 
environment  

Major breach of regulation 
and/or major litigation 

  50 to 100 customers 
express dissatisfaction 
and/or there is prolonged 
state level media and/or 
Regulators express 
dissatisfaction and/or major 
customer leaves region. 

Service Basin Failure of service basin 
is more visible and 
greater media/ 
customer reaction 
anticipated 

4 

More than 1 year 
environmental effects 

   Significant prosecution and 
fines and/or very serious 
litigations including class 
actions 

  >100 customers or >50% of 
customers in the system 
(which ever is greater) express 
dissatisfaction and/or 
prolonged media coverage 
and/or Regulators express 
serious dissatisfaction. 

  5 
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TBL Criterion Wannon Water 
Data 

 Score 

Financial losses (Wannon Water + 
Third Party costs) 

Capacity Rationale  

Negligible direct cost to Wannon Water   0 

Loss up to $2,000   1 

Loss of $2,000 to $5,000   2 

Loss of $5,000 to $20,000 <10 kL 

Based on GHD 
estimates of tank 
replacement costs 
(Assume all service 
basins are > 100kL) 

3 

Loss of $20,000 to $100,000 10 – 100 kL 4 

Loss more than $100,000 >= 100 kL 5 
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Appendix G 

Base Level Methodology – Bores 

The base level methodologies adopted for bores. 
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TBL Criterion Data  TBL Criterion Data  TBL Criterion Data  Score 

Service Availability 
(Customers Affected) 
(Reliability, Quantity, Quality) 

Customers by Township, 
Purpose 

 Service Availability 
(Disruption 
Duration) (Reliability, 

Quantity, Quality) 

Type  Health & Wellbeing Type  

No customers affected 
Bores (Not In Use) 

 

 

Bores (Sole Source) based 

on number of customers per 

township 

No customers affected by 

these Bores 

 

Based on advice by Wannon 

Water 

No loss of service 
Bores (Not In Use) 

 

Bores (Source 

Supplement) 

No impact on supply  

 

No disruption to customers 

expected since alternative 

source is able to provide supply 

No impact on Health 
and well-being 

Bores (Not In 

Use) 

No impact on 

customers or 

staff 

0 

Outage affecting <20 
residential customers or a 
commercial customer 

Bores (Source Supplement) 

 

 

 

 

 

Bores (Sole Source) based 

on number of customers per 

township 

Minor impact on customers 

due to supplementary source 

since source bore able to 

provide supply as advised by 

Wannon Water 

 

Based on advice by Wannon 

Water 

Disruption to service 
for up to 5 hours 

  
Injury / sickness 
requiring First Aid 
Treatment 

Bores (Source 

Supplement) 

Bores (Sole 

Source)  

 
1 

Outage affecting 20-50 
residential customers or 
up to 5 commercial 
customers 

Bores (Sole Source) based 

on number of customers per 

township 

Based on advice by Wannon 

Water 
Disruption to service 
for up to 1 day 

  
Injury / sickness 
requiring Medical 
treatment 

  
2 

Outage affecting 50-200 
residential customers or 
5-20 commercial 
customers 

  
Disruption to service 
for up to 1 week 

Bores (Sole Source) Based on operator experience 

of disruption duration.  
Injury / sickness 
requiring 
hospitalisation 

  
3 

Outage affecting 200-
1000 residential 
customers, 20-100 
commercial customers or 
a major customer 

  
Disruption to service 
for up to 1 month 

  
Irreversible disability to 
one or more persons 

  
4 

Outage affecting all 
customers in the system 
or affecting >1000 
residential customers, 
>100 commercial 
customers or 2+ major 
customers 

  Disruption to service 
more than 1 month 

  
Single fatality and/or 
severe irreversible 
disability to one or 
more persons 

  5 

 

 

TBL Criterion Data  TBL Criterion Data  TBL Criterion Data  Score 
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Natural & 
Surrounding 
Environment 

Bore Depth  Legal & Compliance  Type  Organisational Reputation Customers by 
Township 

  

No 
environmental 
impact 

 

Bores (Not In Use) 

 

Not in operation 

No legal or compliance 
impact 

Bores (Not In Use) No impacts since these 
are not in use 

No customers express 
dissatisfaction, no adverse 
publicity / reaction 

Bores (Not In Use) 

 

Bores (Source 

Supplement) 

 

Not in use therefore no 
implications 

Source supplement bores 
do not affect customers 
since alternative source 
available. Therefore no 
complaints/ media 
coverage foreseen. 

0 

<1 day 
environmental 
effects 

< 100m or Unknown 

All bores (other than those 
not in operation) are 
expected to cause some 
level of environmental 
damage. At greater depths, 
water temperatures are 
higher and can impact flora 
and fauna. There is also 
potential to contaminate 
other water sources (Bores 
of unknown depth are 
assumed to be <100m) 

Written complaints 
indicating customer 
dissatisfaction but no 
follow-up by customer 

Bores (Source 

Supplement) 

 

Based on advice from 
Wannon Water 

Up to 5 customers express 
dissatisfaction 

Organisational 

reputation scores 

were assigned 

assuming that 20% of 

the township 

complained  

 

Based on advice from 
Wannon Water. 

1 

Up to 1 day 
environmental 
effects 

100 – 200m Minor legal issues, non-
compliances and 
breaches of regulation 

Bores (Sole Source) Bore failures involve EPA 
and therefore minor legal 
issues are foreseen 

5 to 20 customers express 
dissatisfaction and/or short-
term Local Media and/or 
Developer expresses 
reluctance to develop in 
area 

2 

Up to 1 week 
environmental 
effects 

200 – 500m Serious breach of 
regulation with 
investigation or report to 
authority with 
prosecution powers 
and/or moderate fine 
possible 

  20 to 50 customers express 
dissatisfaction and/or 
prolonged local media 
and/or major customer 
publicly express 
dissatisfaction 

3 

Up to 1 year 
environmental 
effects 

> 500m Major breach of 
regulation and/or major 
litigation 

  50 to 100 customers 
express dissatisfaction 
and/or there is prolonged 
state level media and/or 
Regulators express 
dissatisfaction and/or major 
customer leaves region. 

4 

More than 1 
year 
environmental 
effects 

   Significant prosecution 
and fines and/or very 
serious litigations 
including class actions 

  >100 customers or >50% of 
customers in the system 
(which ever is greater) express 
dissatisfaction and/or 
prolonged media coverage 
and/or Regulators express 
serious dissatisfaction. 

5 
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TBL Criterion Data  Score 

Financial losses 
(Wannon Water + Third 
Party costs) 

Bore Depth   

Negligible direct cost to 
Wannon Water 

  
0 

Loss up to $2,000 
 

 

 
1 

Loss of $2,000 to $5,000 
  

2 

Loss of $5,000 to 
$20,000 

< 100m or Unknown 
Bores of unknown depth are assumed 

to be <100m 
3 

Loss of $20,000 to 
$100,000 

100 – 200m Replacement costs would be higher 

for deeper bores due to higher costs 

for drilling, materials and labour 

(mapping of depth to criticalities was 

completed in consultation with 

Wannon Water) 

4 

Loss more than 
$100,000 

> 200m 
5 
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Appendix H 

Base Level and Detailed Methodology – 
Dosing Equipment 

The base level methodologies adopted for dosing equipment 

and the detailed methodology for Financial and Health & 

Wellbeing criteria. 
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TBL Criterion Wannon Water Data  TBL Criterion Wannon Water Data  TBL Criterion Wannon Water Data  Score 

Service Availability 
(Customers Affected) 
(Reliability, Quantity, Quality) 

Asset Group Rationale Service 
Availability 
(Disruption 
Duration) 
(Reliability, 
Quantity, 
Quality) 

Asset Group Rationale Health & 
Wellbeing 

Asset Group Rationale (Base level only) 

No customers affected Safety/ Access/ Lifting 

Structure 

No impact on customers No loss of 

service 
Safety/ Access/ Lifting 

Structure 

No impact on customers No impact on 

Health and well-
being 

Structure (such as drains 

and overflow channels) 

These do not present any 

health/ wellbeing concerns 

0 

Outage affecting <20 
residential customers or a 
commercial customer 

Analyser Minimal impact on 

customers due to failure of 

individual analyser 

Disruption to 
service for up to 
5 hours 

Analyser Ease of replacement and 

minimal impact due to failure 

of individual analyser 

Injury / sickness 
requiring First Aid 
Treatment 

  1 

Outage affecting 20-50 
residential customers or up to 5 
commercial customers 

All other Dosing Assets Limited impact on customers 

and environmental criteria 

where individual dosing 

systems fail 

Disruption to 
service for up to 
1 day 

Measurement Equipment 

Pipe fitting/ In-line mixer 

Vale 

Pipework 

Limited impact on customers 

and environmental criteria 

where individual dosing 

systems fail and ease of 

replacement/ repair 

Injury / sickness 
requiring Medical 
treatment 

  2 

Outage affecting 50-200 

residential customers or 5-20 
commercial customers 

Mechanical Equipment 

Pump 

Motor 

 

 

 

 

Tank (Chemical) 

Higher interdependencies 

with other equipment 

therefore greater impacts on 

customers (i.e. larger scale 

failures result from failure of 

these) 

 

Larger customer impacts 

due to tank failure assumed 

Disruption to 

service for up to 
1 week 

Mechanical Equipment 

Pump 

Motor 

 

 

 

 

Tank 

Higher interdependencies 

with other equipment 

therefore greater impacts on 

customers (i.e. larger scale 

failures result from failure of 

these) 

 

Greater disruption duration 

due to time taken to repair 

tank 

Injury / sickness 

requiring 
hospitalisation 

Safety/ Access/ Lifting 

Pipe fitting/ In-line mixer 

Elevated safety concerns in 

terms of impacts on Wannon 

Water staff 

3 

Outage affecting 200-1000 

residential customers, 20-100 
commercial customers or a 
major customer 

  Disruption to 

service for up to 
1 month 

  Irreversible 

disability to one or 
more persons 

Measurement Equipment 

Analyser 

Mechanical Equipment 

Pump 

Motor 

Valve 

Tank 

Whilst response times are 

generally short, significant 

potential health impacts in the 

absence of repair due to 

water quality issues as a 

result of any of these assets 

failing 

4 

Outage affecting all customers 
in the system or affecting 
>1000 residential customers, 
>100 commercial customers or 
2+ major customers 

  Disruption to 
service more 
than 1 month 

  
Single fatality 
and/or severe 
irreversible 
disability to one or 
more persons 

  5 

 

TBL Criterion Wannon Water Data  TBL Criterion Wannon Water Data  TBL Criterion Wannon Water Data  Score 
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Natural & 

Surrounding 
Environment 

Asset Group Rationale Legal & Compliance  Asset Group Rationale Organisational Reputation Asset Group Rationale  

No 

environmental 
impact 

Safety/ Access/ Lifting 

Analyser 

Mechanical Equipment 

No impact on environment 

foreseen 

No legal or compliance 

impact 
  No customers express 

dissatisfaction, no adverse 
publicity / reaction 

  0 

<1 day 
environmental 
effects 

Structure Potential for minor chemical 

spills, limited impact to 

environment 

Written complaints 
indicating customer 
dissatisfaction but no 
follow-up by customer 

  Up to 5 customers express 
dissatisfaction 

Structure Failures have no 

customer impacts 

therefore little impact on 

reputation 

1 

Up to 1 day 
environmental 
effects 

Pump 

Motor 

Valve 

Pipework 

Limited impact environmental 

criteria where individual dosing 

assets fail due to small and 

contained spills 

Minor legal issues, non-
compliances and 
breaches of regulation 

Structure Limited legal 

consequences where 

structural failures occur 

5 to 20 customers express 
dissatisfaction and/or short-term 
Local Media and/or Developer 
expresses reluctance to develop 
in area 

  2 

Up to 1 week 

environmental 
effects 

Pipe fitting/ In-line mixer 

Tank 

Based on Wannon Water advice 

Due to volume of chemicals 

stored, greater potential 

environmental impacts  

Serious breach of 

regulation with 
investigation or report to 
authority with prosecution 
powers and/or moderate 
fine possible 

Safety/ Access/ Lifting Elevated legal 

consequences due to 

OH&S legislative 

compliance requirements 

20 to 50 customers express 

dissatisfaction and/or prolonged 
local media and/or major 
customer publicly express 
dissatisfaction 

  3 

Up to 1 year 
environmental 
effects 

  Major breach of 
regulation and/or major 
litigation 

  50 to 100 customers express 
dissatisfaction and/or there is 
prolonged state level media 
and/or Regulators express 
dissatisfaction and/or major 
customer leaves region. 

Safety/ Access/ Lifting 

Measurement Equipment 

Analyser 

Pipe fitting/ In-line mixer 

Mechanical Equipment 

Pump 

Motor 

Valve 

Pipework 

Tank 

These assets have 

potential to cause 

significant health & 

safety related impacts 

and therefore could 

result in regulator 

dissatisfaction and 

significant media 

coverage 

4 

More than 1 
year 
environmental 
effects 

   Significant prosecution 
and fines and/or very 
serious litigations 
including class actions 

Measurement Equipment 

Analyser 

Pipe fitting/ In-line mixer 

Mechanical Equipment 

Pump 

Motor 

Valve 

Pipework 

Tank 

Failure of these could 

result in significant water 

quality issues and as a 

result, potential legal 

consequences of are 

expected to include 

prosecution/ fines 

>100 customers or >50% of 
customers in the system (which 
ever is greater) express 
dissatisfaction and/or prolonged 
media coverage and/or 
Regulators express serious 
dissatisfaction. 

  
5 
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TBL Criterion Wannon Water Data  Score 

Financial losses (Wannon 
Water + Third Party costs) 

Asset Group Rationale (Base level only)  

Negligible direct cost to 
Wannon Water 

  0 

Loss up to $2,000 Safety/ Access/ Lifting 

Measurement Equipment 

Pipe fitting/ In-line mixer 

Mechanical Equipment  

Valve 

Pipework 

Structure 

Analyser 

Small financial impact of assets based on 

Wannon Water operations knowledge of 

asset replacement values and work 

required due to failure 

1 

Loss of $2,000 to $5,000 Pump 

Motor 

Tank 

 

 

Higher cost of these assets in terms of 

replacement  

2 

Loss of $5,000 to $20,000   3 

Loss of $20,000 to 

$100,000 

  
4 

Loss more than $100,000 
  

5 
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Health & Wellbeing – Detailed Methodology 
Asset for which detailed methodology applies have been highlighted in orange 

Water Supply                       

  Raw Water                       

    Water 3 4 4 3 4 4 4 4  4 0 

  Dosed Water                       

    Water 3 4 4 3 4 4 4 4 2 4 0 

    Pre Lime dosing 3 4 4 3 4 4 4 4 2 4 0 

    Alum dosing 3 4 4 3 4 4 4 4 2 4 0 

    Poly dosing 3 4 4 3 4 4 4 4 2 4 0 

    Other dosing 3 4 4 3 4 4 4 4 2 4 0 

  Flocculated water                       

    Water 3 4 4 3 4 4 4 4 0 4 0 

  Clarified water                       

    Water 3 4 4 3 4 4 4 4 0 4 0 

    Sludge 3 4 4 3 4 4 4 4 1 4 0 

  Filtered Water                       

    Water 3 4 4 3 4 4 4 4 0 4 0 

    Backwash water 3 4 4 3 4 4 4 4 0 4 0 

    Sludge 3 4 4 3 4 4 4 4 2 4 0 

  Dosed Filtered water                       

    Water 3 4 4 3 4 4 4 4 1 4 0 

    Post Lime 3 4 4 3 4 4 4 4 2 4 0 

    Chlorine 3 4 4 3 4 4 4 4 2 4 0 

    Ammonia 3 4 4 3 4 4 4 4 2 4 0 

  CWS                       

    Water 3 4 4 3 4 4 4 4 3 4 0 

  Potable water                       

    Water 3 4 4 3 4 4 4 4 3 4 0 
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Financial losses (Wannon Water + Third Party costs) – Detailed Methodology 
Asset for which detailed methodology applies have been highlighted in orange 

Water Supply                       

  Raw Water                       

    Water 1 1 3 1 1 2 2 1 1 2 1 

  Dosed Water                       

    Water 1 1 1 1 1 2 2 1 1 2 1 

    Pre Lime dosing 1 1 1 1 1 2 2 1 1 3 1 

    Alum dosing 1 1 1 1 1 2 2 1 1 3 1 

    Poly dosing 1 1 1 1 1 2 2 1 1 2 1 

    Other dosing 1 1 1 1 1 2 2 1 1 2 1 

  Flocculated water                       

    Water 1 1 1 1 1 2 2 1 1 2 1 

  Clarified water                       

    Water 1 1 1 1 1 2 2 1 1 2 1 

    Sludge 1 1 1 1 1 2 2 1 1 2 1 

  Filtered Water                       

    Water 1 1 1 1 1 2 2 1 1 2 1 

    Backwash water 1 1 1 1 1 2 2 1 1 2 1 

    Sludge 1 1 1 1 1 2 2 1 1 2 1 

  Dosed Filtered water                       

    Water 1 1 1 1 1 2 2 1 1 2 1 

    Post Lime 1 1 1 1 1 2 2 1 1 2 1 

    Chlorine 1 1 1 1 1 2 2 1 1 2 1 

    Ammonia 1 1 1 1 1 2 2 1 1 2 1 

  CWS                       

    Water 1 1 1 1 1 2 2 1 1 2 1 

  Potable water                       

    Water 1 1 1 1 1 2 2 1 1 2 1 
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