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Forward 
 

Servicing our urban environments has never been more challenging as we face competing 
demands of providing excellent service delivery while providing value for money. This 
challenge is very apparent when managing the wastewater generated by households and 
businesses in our cities. 

For many years we dedicated our efforts on removing wastewater as far as possible from our 
suburbs and therefore our minds, only to eventually realise that this waste product does have 
a resource value and we need to better understand its makeup and how we can best utilise it 
as part of the water plans for our cities. The Australian Wastewater Quality Management 
Guidelines provides the framework for water utilities to make decisions on the resource value 
of wastewater and how our programs influence this. 

These guidelines follow a similar evidentiary framework to the Australian Drinking Water 
Guidelines and Australian Guidelines for Water Recycling, however the similarities stop there. 
The Wastewater Quality Guidelines acknowldge that there are relatively few opportunities to 
manage the wastewater product by introducing critical control points, rather the emphasis 
must be on the short and long term evaluation of wastewater quality data so you understand 
the product and make decisions on it resource value. In many cases it will mean that almost 
identical networks will be managed in completely different ways. 

With a growing emphasis on the Circular Economy and the use of wastewater as a source of 
purified recycle water it is important that we understand the source product very well.  

I hope these guidelines will help in this important part of our water journey.  

 

 

Adam Lovell 

Executive Director 
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Part A: Overview 
1. Introduction  
1.1 Background 

The Australian Wastewater Quality Management 
Guidelines are a framework for effectively managing the 
wastewater product from its source, through its 
collection and transfer to a wastewater treatment plant 
(WWTP). By adopting the approach detailed in these 
guidelines, utilities will have a systematic mechanism to 
better manage wastewater quality and the associated 
inputs.  

The Water Services Association of Australia (WSAA) 
has developed the guidelines for Australian conditions 
considering scientific evidence and the best available 
ways to manage wastewater by focussing on the 
sources and frameworks to specify source inputs.  

The guidelines, while being flexible, show utilities how to work towards best practice. Smaller 
utilities may adopt the approach and elements of these guidelines as applicable to the scale 
of their systems.  

The guidelines are not mandatory, but they are a 
proactive way to demonstrate that a utility has 
systems and processes in place to better understand 
the quality and quantities of inputs to wastewater 
systems. 

We also intend the guidelines to help other agencies, 
including health authorities and environmental 
regulators involved in setting requirements that 
directly or indirectly influence our work.  

These guidelines will evolve over time as further 
scientific evidence is gathered and new issues or 
contaminants emerge.  

The guidelines draw on: 

• ‘Framework for Management of Recycled Water Quality and Use’ within the Australian 
Guidelines for Water Recycling (AGWR, 2006, 2007, 2008)  

• National Waste Policy: Less Waste More Resources (Department of Sustainability, 
Environment, Water, Populations and Communities, 2018) 

• Transitioning the Water Industry with the Circular Economy (WSAA 2020) 

1.2 The 5 key objectives for managing wastewater inputs  
In managing wastewater inputs, we aim to manage, encourage, influence and where 
necessary, prevent the introduction of substances into the wastewater network system from 
industry, commercial premises, households, or other sources such as inter-catchment 
transfers, inflow and infiltration, depending on their impact, level of harm, or resource value. 
The Guidelines advocate developing a Wastewater Quality Management Plan (WWQMP) as 

The guidelines will help 
• assess the impacts of 

wastewater on the safety of 
workers and the public 

• manage wastewater system 
assets 

• treat wastewater effectively 
• meet environmental licences 

and regulations  
• develop a circular economy 

treated effluent and biosolids. 

What to consider in using these 
guidelines  
• type of utility 
• Purpose of treatment/ recycling 

plant 
• geographical issues 
• political and legislative 

environment 
• economic issues 
• customer service expectations 

and obligations 
• resourcing capabilities. 
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a systems-based mechanism for managing wastewater inputs to meet organisational 
requirements. 

To manage wastewater quality well, we have defined 5 key objectives. 

5 key objectives for managing wastewater input  

Objective 1. Safety of people 
By adhering to strict health requirements to protect utility staff, contractors and the public. 
Adoption of a precautionary approach to ensure that: 

• Wastewater system workers who may be affected by contaminants or adverse 
chemical reactions in wastewater, or more generally by wastewater quality and 
its solid, liquid and airborne by-products  

• people who may be affected by unintended impacts such as unacceptable odour 
emissions or overflows in public areas. 

Objective 2. Protection of assets (pipes, plant and equipment) 
To protect all components of wastewater infrastructure so that: 

• systems can operate without compromise or interference 

• utilities can achieve regulated or reasonable business service objectives 

• factors such as greater than anticipated corrosion do not unduly damage 
structural or hydraulic integrity of systems, resulting in an unacceptable level of 
risk 

• more generally, components will last close to their expected asset life, delivering 
acceptable length of service. 

Objective 3. Protection of treatment processes 
To protect biological and physicochemical processes so that they can operate as intended.  
Objective 4. Facilitation of regulatory and licence compliance 
To allow water utilities to comply with regulations with reasonable certainty and within 
acceptable risk boundaries, including: 

• avoiding breaches of operating and/or environment protection licences 

• meeting requirements for managing wastewater overflows 

• meeting requirements for disposing of treated effluent and biosolids, including 
the protection of receiving waters and land. 

Objective 5. Facilitate Development of a Circular Economy 
To support efficient resource recovery, recycling and reuse, either on site or off site, in line 
with strategies, statutes and regulations. This will include: 

• water recycling 

• beneficial biosolids and grit use 

• energy recovery and use.  

• greywater and blackwater reuse 

• sewer mining 

• purified recycled water (PRW) 
With these objectives in mind, the scope of these guidelines can be explained. Wastewater 
quality management has a primary focus on the inputs into a wastewater network and ensuring 
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that the wastewater can be conveyed to a WWTP. Therefore, it relies heavily on an 
organisation having a sound framework for understanding the quality of wastewater within the 
wastewater network and making decisions based on the impact of the various inputs. While 
treatment-based guidelines employ physical barriers as a mechanism to manage product, the 
wastewater network doesn’t have these mechanisms, so an organisation must have an 
excellent understanding of what wastewater inputs means for treatment operations. 

In terms of a sphere of control, the guidelines have a primary focus on what occurs within the 
wastewater network, with a sphere of influence extending to the household or business 
premises, and the utility treatment processes and environment. The diagram below best 
describes this. 

Wastewater Sources 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Scope of the Guidelines 

 

 

1.3 Guideline values and acceptance criteria 
These guidelines require a utility to either develop or adopt values and criteria, including 
concentrations and mass-based limits, for a range of parameters. Short term, they help to 
determine if the quality of source inputs conform to an influent specification or treatment 
expectations; long term, to verify how well systems are performing and validate original design 
assumptions. The values should be based on what the utility considers as ‘typical’ domestic 
wastewater quality as well as upper thresholds for substances that compromise meeting the 
5 Objectives, particularly for trade waste discharges, chemical dosing inputs and inter-
catchment transfers. 

 

Protection of assets 

Safety of people 

Protection of treatment 
processes 

Facilitate development of a 
circular economy 

Facilitate regulatory and 
licence compliance 
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Inflow/ 
Infiltration 

Illegal 
Connection
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In the case of trade waste discharges, the criteria should be broken down into assumptions 
from the customer base with mandated pre-treatment (the commercial sector) and acceptance 
criteria expectations from individual Industrial Discharges. This allows for aggregation of the 
commercial trade waste sector, where effluent quality is indirectly based on maintenance of 
pre-treatment and will often not meet trade waste acceptance concentrations, and individual 
management of industrial inputs based on Contract conditions.  

Exceeding specified levels means action is needed  
When the set limits for criteria are exceeded, an investigation needs to occur 

For example, if the level of a substance affecting health is exceeded, the utility should take 
immediate corrective action to reduce the risk to workers and tell staff and the relevant health 
authority about its actions. If the contaminant level affects longer-term system performance, 
such as corroding sewers, then the action time frame should reflect the risk. 

Measuring performance against specified levels allows long-term planning 
The guidelines will also help utilities to assess results in the long-term, as in reporting yearly 
performance. Comparisons can be used to identify emerging issues and set priorities for 
improvement, such as through capital and/or operational expenditure. It will also be the basis 
for determining the trigger levels for when quality control points should become critical control 
points. 

Guideline values define the acceptable quality of wastewater as it enters the wastewater 
system. These definitions are based on current knowledge of the quality of wastewater that, if 
discharged into systems, will not compromise key objectives in either the long or short term. 
Because with certain wastewater quality characteristics there is a grey area between what is 
clearly acceptable and what is not, the criteria err on the side of caution. 

For most characteristics, occasional movement beyond the criteria does not necessarily 
immediately put key objectives at risk. Environment and Health-related characteristics need a 
precautionary approach: assess how much and for how long a value can be exceeded before 
needing to raise concerns.  

When a parameter is exceeded, it is a signal to investigate the cause, and, if needed, adjust 
the system and/or process to prevent it recurring. Section 2 of these Guidelines will provide 
‘model’ guideline values. 

 

2. Wastewater quality management 
2.1 Why guidelines are important 
Australian water utilities are adopting an integrated approach to managing the water cycle. 
They are responding to the challenges of population increase and greater urbanisation, to 
impacts of climate change on water resources and utility assets, and to heightened community 
expectations about sustainability and the creation of a Circular Economy.  

Wastewater is now widely regarded as a valuable resource, and managing it forms a part of 
the resource inventory of a community. An effective wastewater quality management program 
helps organisations deliver on wastewater quality and integrated water management 
objectives.  
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This means that as well as managing public health risks, wastewater quality management 
must consider: 

• how wastewater is increasingly used as a source of water, nutrients and energy, including by 
decentralised resource recovery systems 

• changes to wastewater quality and volume as customers become more resource efficient and 
use alternative water sources 

• community and regulator expectations to reduce the overall eco-footprint of water utilities 
• expectations that utilities will collaborate with customers, community, regulators and other 

stakeholders in water cycle planning and management 
• appropriate pricing for cost recovery and resource management. 
• mechanisms to influence customer behaviour and encourage cleaner production 

These guidelines propose a systematic approach that considers how to manage and accept 
risk from:  

• inputs from domestic premises 
• rainwater inflow 
• infiltration to networks  
• inputs from unregulated commercial and industrial sources (e.g., illegal dischargers and 

connections, premises without approval to discharge non-domestic wastewater into the 
sewerage system etc) 

• trade waste 
• inputs from drinking water treatment 
• chemicals used by utilities to better operate the wastewater network  
• tankered wastes 
• inputs from the management of assets 
• decentralised or recycled water system impacts. 
• transfers from other wastewater treatment plants 
• discharge from contaminated sites 

2.2 Integrating wastewater quality management activities in water 
utilities 
The quality of wastewater is influenced by factors such as: 

• quality of water supplied to and used by customers 
• the overall water efficiency of the community 
• asset management, including selection of materials, location and quality 
• asset condition and maintenance, including cleaning and chemical dosing of sewers and pump 

stations 
• treatment plant operations 
• domestic and non-domestic uses of water 
• customer waste management practices 
• pricing 

Effective wastewater quality management relies on integrating activities to meet wastewater 
quality objectives. These guidelines give a framework for a cooperative and coordinated 
approach for this. 

2.3 Pricing wastewater   
Understanding the cost of treating wastewater is important for developing cost-reflective, 
transparent pricing. Wastewater pricing is always a difficult issue for utilities as the cost of 
effective wastewater transportation and treatment can be higher than the cost of providing 
drinking water services. In many cases the effort is placed in recouping the cost of service 
through headworks and developer charges rather than applying the true cost of service 
provision to end customers. 
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To determine appropriate charges, water utilities must collect enough information on the costs 
and cost drivers of operating wastewater systems, treating wastewater water for discharge 
and reuse, and producing useable biosolids. Fees can be set that best balance treating wastes 
on site with treatment by the utilities. It is also important to differentiate between wastewater 
treatment and the cost of providing resources derived from wastewater such as recycled 
water. 
As a significant subset, Trade Waste Charges should reflect the cost of transporting and 
treating wastewater that is ‘overstrength’, or greater than typical domestic quality. This is 
applicable to the substances that are contained in domestic wastewater, such as BOD5 
suspended solids, grease, sulphates and nutrients. Most water utilities charge a volumetric 
usage charge for wastewater. It is important to note that the volumetric charge assumes 
domestic strength wastewater, therefore trade waste charges should be calculated on the load 
over and above the domestic load. 

For a wastewater utility, managing trade wastewater incurs three types of cost:  

• transportation, treatment and disposal 
• direct service charges for assessment of proposed new discharges and inspection 

and sampling of existing discharges. 
• permission or agreement management fees 

To encourage compliance, waste minimisation and the introduction of cleaner technology, 
utilities may use incentive charges, such as: 

• tiered charges for specific contaminants 
• premium charges where appropriate pre-treatment equipment is not installed 
• non-compliance charges for specific breaches of conditions 
• asset protection charges where maintenance is provided. 
•  
• Removing contaminants such as heavy metals which may remain in both treated wastewater 

and biosolids may also be subject to incentive charging. However, the overuse of incentive 
pricing may cause unintended consequences as it can be interpreted by industry as a tacit 
acceptance of a poor practice. Therefore, incentive pricing should be considered as a last resort 
where other compliance measures have not been successful. 

2.4 Water efficiency and its impact on wastewater 
Across Australia and New Zealand, water efficiency measures have been particularly effective 
at lessening the impacts of drought. As well as reducing the need for harsh measures such as 
water restrictions, water efficiency is helping to ensure cost-effective, sustainable water 
security for our growing urban population.  

Consequently, the volume of domestic wastewater from each household and business 
reduces. Most water utilities have been forced to revise planning assumptions around water 
demand for water and wastewater servicing. Traditional assumptions about ‘average domestic 
wastewater quality’ should be actively monitored as it will mean that the mass of domestic 
wastewater will not change, but the concentration will. Water utilities must plan appropriately, 
particularly for wastewater treatment capacity and operating costs associated with the impacts 
of treating and conveying more concentrated effluent that what ageing assets were designed 
for. While the simplistic solution is to reduce the volumetric indicator for wastewater EP, 
planners need to remember that it is actually a constant mass of organic material that requires 
treating.  
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Water efficient practices and the use of alternative water supplies can also increase the 
concentration of substances in wastewater. Concentrations will also increase using recycled 
water and accepting residuals back into the wastewater network. In the case of trade 
wastewater, more on-site treatment may not deliver the most sustainable outcome overall. 
Working upstream with the customer to identify the benefits of cleaner production may more 
effectively reduce waste and use less water and energy. This requires the utility to understand 
the impacts of trade waste mass, as well as concentration when determining customer 
discharge conditions.  

2.5 The Circular Economy 
The integration of land use planning and water cycle planning can alter residential and 
industrial development and create circular economy opportunities. This would have 
opportunities for improved localised use of resources, and would drastically challenge the 
norm of large, centralised wastewater networks. Decentralised networks have distinct 
resource advantages; however, this must be weighed up against operation and maintenance 
costs. Of particular interest for wastewater quality management will be the interface between 
decentralised resource recovery systems and centralised wastewater networks.  

Trade wastewater management often involves customers installing on-site treatment to 
ameliorate the impacts on receiving wastewater networks and treatment plants. In some 
cases, this is to ensure that treatment plant recovered resources can be beneficially reused. 
However, trade waste from food production facilities can also be a mechanism to increase 
energy and biosolids production, and can be introduced as either a liquid or sludge. For 
circular economies to be successful water utilities will need greater knowledge of wastewater 
source impacts to make these decisions, rather than a ‘one size fits all’ approach afforded by 
concentration-based acceptance standards. In many cases the answer will not be clear cut 
with outcomes based on balancing different programs.  

This same balance will also apply to customer-initiated schemes such as Sewer Mining. These 
schemes need to manage upstream sources, as well as the removal of water when residuals 
such as biomass and brine are discharged backed to the wastewater network. Similarly, the 
quality and quantity of wastewater is affected by the broader use of alternative water supplies 
by customers. When wastewater is independent of mains supply, it also challenges 
assumptions about metering wastewater and relating this back to the norm for most water 
utilities, the property’s water meter, as a basis for demand pricing. 

2.6 Future directions 
These guidelines and the WSAA Knowledge Base draw on the experience of water utilities 
and are a solid foundation to help others to develop successful wastewater quality 
management programs. To keep information relevant, several issues are being explored to 
make updated information more readily available without having to wait for a full revision of 
the Guidelines. The WSAA Knowledge Base will be a key information hub for updates and 
new research findings. 

Chemical registration process 
While control measures for regulated sources, such as trade waste, are largely well 
understood and can be regulated, water utilities cannot control all risks to wastewater quality. 
For example, contaminants of concern in some recycled water schemes represent chemical 
risks to the end product. To manage these risks effectively requires a whole-of-government 
approach to regulating these chemicals. 
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In July 2020 the Commonwealth Department of Health introduced the Australian Industrial 
Chemicals Introduction Scheme (AICIS) to replace the previous chemical registration scheme. 
At present, information on chemicals assumes the end fate will include disposal to the 
environment via wastewater treatment. To date, water utilities have had minimal contact with 
the Authority to determine if this is a mechanism where acceptable baseline values of 
chemicals of concern such as perfluorinated alkylated substances (PFAS) could be 
developed. A more coordinated approach to the Scheme by the water industry may result in 
improved guidance on typical background values and mechanisms for accepting these 
wastes.  

Likewise, the National Pollutant Inventory (NPI), a legislated instrument operated by the 
Department of Agriculture, Water and the Environment, requires water utilities to estimate, 
based on effluent and gas emissions data, and report on the levels of emissions from 
wastewater treatment. The latest revision of this occurred in 2011, but is not viewed as a driver 
for improved management of chemicals where the wastewater system is a vector.  

Water Utilities role within a Circular Economy 

There is value in adopting a circular economy approach for integrated water servicing for water 
utilities, society, and our natural environment. The long-standing, linear approach of extracting 
freshwater, treating it, using it, collecting it, and disposing of it is no longer viable. This 
approach does not easily allow for the realisation of this value. This is particularly true in the 
Australian and New Zealand context, where most urban centres are vulnerable to variable and 
declining water resources and the disposal of biosolids to landfill or the oceans is no longer 
acceptable.  

Over recent decades, the water industry has transitioned from the delivery of basic centralised 
water, sanitation, and stormwater services as discrete and separate systems, towards the 
protection of waterways and in some cases towards a whole of water cycle approach, which 
includes water recycling. Since the turn of the 21st century, the focus has been on integrated 
water planning that considers how we view, value and manage water on multiple scales – from 
local communities to the national level. The approach now is on achieving multiple benefits, 
watershed-scale thinking and action, supply and demand planning, cross-sector partnerships 
and engagement of all.  

Water utilities can become agents for the circular economy and have an opportunity to play 
an important role as resource stewards. If we expand our systems view beyond water services, 
opportunities in other resources become inherent in a circular economy approach. While 
exciting, the circular economy model poses some unique challenges for water utilities that 
operate source management programs such as household and trade waste management by 
strictly controlling the mass of substances that are accepted into the wastewater network. 
When these substances are viewed as resources, a utility must have mechanisms in place 
that consider both treatment and transport impacts, and possibly move away from the ‘one 
size fits all’ approach that is easier to implement. 

Apart from the increase in risk assessment required, it also relies on a mature approach to 
communicating requirements to industry and the community, and clearly explaining why 
requirements may vary across wastewater catchments. 

Building trust in the use of purified recycled water for drinking 
Water utilities and supply regulators have worked to gain the trust of communities to ensure 
that they accept recycled water use. In recent times water utilities have put more effort into 
the next step, the use of recycled water for drinking water. In August 2019, in its Australian 
Infrastructure Audit 2019 report, Infrastructure Australia stated that ‘Ensuring all options are 
on the table, and can be deployed when required, is likely to be essential for governments and 
operators to effectively and efficiently ensure secure supply over the long term.’ They also 
noted that recycled water for potable reuse is typically less costly to produce than desalinated 
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water, and that direct potable reuse could provide an additional non-rainfall dependent water 
resource that is cheaper to produce than desalination and a more flexible part of water 
networks than decentralised schemes.  

In the WSAA paper ‘All Options on the Table’, case studies from around the world showed the 
importance of the three T’s Trust Transparency and Time, as critical to the community’s 
acceptance of purified recycled water schemes. Of those three, water utilities demonstrating 
an excellent understanding of wastewater quality will contribute significantly to Trust and 
Transparency in the process of manufacturing purified recycled water for drinking.  

The implications for wastewater quality management are complex. Unlike other Guidelines 
which have the benefit of treatment-based solutions for creating barriers, wastewater quality 
management planning relies heavily on monitoring all source inputs to determine impacts. As 
the source of purified recycled water for drinking is wastewater, there will need to be a greater 
emphasis on understanding what this means for wastewater quality management. This is 
particularly the case when developing triggers for when critical control points are required 
instead of quality control points within the wastewater network and on customer sites.   

Increased collaboration through networks 
The WSAA Wastewater Quality Management Network was formed to share experiences and 
knowledge. Wastewater quality management is rapidly evolving and the wastewater quality 
manager’s role is becoming more complex. Collaborating on research, documenting best 
practices, and producing tools and guidelines will increasingly become common practice and 
help managers to meet future challenges.  

These guidelines emphasise the links between wastewater quality management and asset 
management, and encourage greater collaboration between these networks. 
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3. Using the Wastewater Quality Management 
Framework 
The good practice framework for managing the input quality of wastewater quality has 12 
elements, as shown in Figure 1.  

These elements are interrelated. When we fail to meet 1 of the 5 key objectives for managing 
wastewater inputs, usually more than one factor is involved. Therefore, we need to view 
wastewater quality management holistically 

 

.  

 

 

 

 

 

Figure 1 Framework for wastewater quality management 

The management principles apply to all wastewater systems regardless of their size or 
complexity. How an organisation implements them will vary, depending on its needs and 
institutional arrangements. In some states, one agency manages wastewater; in others, it is 
managed by local authorities, sometimes in connected systems. 

The framework is not mandatory. While it should be seen as a model for best practice, each 
organisation should develop an internal implementation plan. Some authorities have formally 
adopted the framework through legislation, operating licences or other instruments. 

The framework is flexible and can be used as a stand-alone system for managing wastewater 
quality input or integrated with an existing management system. It includes principles of 
systems such as HACCP (Hazard Analysis and Critical Control Points) and ISO (International 
Organization for Standardisation) and can build on programs and systems already in place.  
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The 12 elements can be further broken down into components, as shown in Figure 2. 

Figure 2 Elements of the framework for wastewater quality management  
 

Key Elements Components 
Commitment to wastewater quality management  
Element 1: 
Commitment to wastewater quality 
management  

1.1 Policies 
1.2 Regulatory and formal requirements 
1.3 Engaging stakeholders 

System analysis and management 
Element 2  
Assessment of the hazards 

2.1 Describing the wastewater system 
2.2 Initial Investigations 
2.2 Setting specifications for wastewater quality 
2.3 Assessing the wastewater system 
2.4 Identifying hazards and hazardous events 

Element 3  
Risk assessment and control 

3.1 Assessing risk 
3.2 Risk acceptability and treatment 
3.3 Review of risk management effectiveness 
3.4 Control measures 
3.5 Supporting programs 

Element 4  
Operational monitoring and control 
points 

4.1 Operational monitoring program 
4.2 Control points 
        4.2.1 Critical Control Points (CCPs) 
        4.2.2 Quality Control Points (QCPs) 
4.3 Corrective and preventative actions 
4.4 Equipment capability and maintenance 

Element 5  
Verification monitoring 
 

5.1 Wastewater quality monitoring program 
5.2 Short term evaluation of data 
5.3 Corrective and preventative actions 

Element 6  
Management of incidents and 
emergencies 

6.1 Incident and emergency response protocols 
6.2 Communication 
6.3 Incident reporting 

Supporting requirements 
Element 7  
Employee awareness and training 

7.1 Employee awareness and involvement 
7.2 Employee training 

Element 8  
Stakeholder management 

8.1 Customer and stakeholder awareness and involvement 
8.2 Communication with stakeholders 

Element 9  
Research and development 

9.1 Continuous improvement 
9.2 Research and development 

Element 10  
Documentation and reporting 

10.1 Managing documentation and records 
10.2 Reporting to internal and external stakeholders 

Review 
Element 11  
Evaluation and audit 

11.1 Long-term evaluation of data 
11.2 Validation processes 
11.3 Audit of the wastewater quality management system 

Element 12  
Review and continual improvement 

12.1 Review by senior executive/managers 
12.2 Plan for improving wastewater quality management  
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Part B: The 12 elements of 
wastewater quality management 
 
Element 1: Commitment to wastewater quality 
management 

 
 

 

 

An effective system for wastewater quality management must have organisational support, 
which includes Executive commitment and adequate resources to implement and manage the 
system. All senior management, other key management and operators who deal with 
wastewater inputs should understand the importance of the key objectives and the necessity 
of a systematic approach to managing wastewater quality. 

Success requires that senior executives and others should: 

• make strategic, tactical and operational decisions based on data obtained from wastewater 
quality management and uphold the objectives  

• promote a culture of continuous improvement 
• maintain and reinforce the importance of wastewater quality management to all stakeholders 
• monitor and report performance against defined objectives. 
•  
• A formalised plan allows for a systematic approach to wastewater quality management that 

gives a greater level of confidence by ensuring that disparate functions are being  
• consolidated through a single plan. 

 

E1.1 Policies  

Actions 
• Develop and implement a Wastewater Quality Management Plan to manage all sources that 

contribute to wastewater quality. 
• Develop and communicate policies and positions that emanate from the Wastewater Quality 

Management Plan (WWQMP), such as domestic wastewater assumptions, trade waste 
management, inter-catchment transfers, inflow/infiltration and management of contaminants of 
emerging concern. 

• Ensure the Plan, policies and accompanying programs are supported by senior executive. 
• Ensure employees can view, understand and implement the Plan and accompanying programs. 
• Communicate the accompanying programs to customers where they are impacted 

 

Components 
1. Wastewater Quality Management Plan and Associated Policies 
2. Regulatory and formal requirements 
3. Engaging stakeholders  
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The WWQMP shows clearly who will make decisions and establish programs. It focuses on 
high-level issues rather than tactics and operations, which are covered in supporting 
programs. It should also document any regulatory, environmental and customer obligations. 
An overarching Policy, charter or statement should:  

• explain the purpose, scope and objectives of the Plan 
• describe the Plan and tactics for achieving the five objectives, and the indicators that will 

measure success 
• outline roles and responsibilities within the organisation for planning, implementing, reporting 

and reviewing the Plan.  

These give a basis for judging subsequent actions. They define commitments and priorities 
and allow for more detailed policies and implementation strategies to be developed. 

Relate planning to practice 
The WWQMP should be clear and succinct. It can also cover such issues as:  

• systems, procedures and performance measures 
• how employees are involved 
• liaison and cooperation with regulators such as an environmental or economic regulator 
• communication with employees and external stakeholders 
• risk management, including the multiple barrier approach  
• continual improvement in management.  

Accompanying Programs 

The WWQMP should list all programs that emanate from it. As a minimum, an organisation 
should have: 

• A program for characterisation of domestic wastewater quality, including a definition of 
equivalent population (EP). This would allow for consistent application of volumetric 
assumptions, and the underlying assumptions on non-domestic substances at 
background levels in domestic wastewater 

• A program for managing trade waste discharges to the wastewater system. The 
program should detail the utility’s and customer’s obligations to ensure successful 
program delivery. As a minimum the Program should detail. 

o the legal basis for the utility accepting trade wastewater 
o discharger classification  
o application and assessment process 
o permit and monitoring (conformance/ non-conformance) process and penalties 
o tariff structure based on cost recovery and appropriate incentives 
o resourcing plan 
o audit plan 
o review framework to determine effectiveness against the 5 Objectives 

• A program for managing the minimisation of inflow and infiltration into utility wastewater 
assets, including: 

o baseline assessment 
o condition assessment plan 
o system remediation plan 
o proactive connection management 

o monitoring unusual events 

• A program for monitoring the impact of product(s), inter-catchment transfers and 
treatment chemicals used in a wastewater network, including. 
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o quality specifications for treatment dosing chemicals 
o review of dosing regimes 
o assessment of downstream impacts 
o point source monitoring of inter-catchment transfers  

The utility must ensure that programs and policies are: 

• reviewed regularly to reflect current directions, regulatory change and government initiatives 
• consistent with other policies  
• readily accessible via the corporate website, if they have a customer impact 
• supported by appropriate pricing strategies. 

E1.2 Regulatory and formal requirements 

Actions 
• Identify and document relevant regulations and other formal requirements.  
• Communicate responsibilities and ensure they are understood.  
• Review requirements regularly. 

 

Water utilities should have regulated conditions for accepting wastewater to the sewer, usually 
defined in a specific by-law, legislation or a customer contract. The conditions should detail 
the rights and obligations of both utility and customer. Most conditions start from when the 
customer connects to the service but should, where possible, be first communicated to a 
developer for the design conditions of construction of a physical asset.  

Managing wastewater effectively depends on having adequate legal control over wastewater 
discharges. Various laws may directly or indirectly affect domestic connections and trade 
waste management. Your organisation may also need to comply with other formal 
requirements. It is good practice to review these and include ways to manage wastewater 
quality, especially from domestic sources. This includes material design and inspection of new 
connections. Not all utilities are plumbing regulators, therefore you should consider whether 
another level of intervention is required. 

A utility must comply with: 

• federal, state or territory laws or regulations 
• by-laws 
• operating licences and agreements 
• contracts, including customer contracts, and agreed levels of service  
• memorandums of understanding 
• Australian standards, code of practice and guidelines. 

In some cases, another agency may set technical regulations for acceptance. By-laws may 
give the utility the power to enter a contract with a customer, or initially give to a technical 
regulator the broad power to set acceptance standards. You can revise these after reviewing 
evidence and stakeholder views. 

Utilities must further explain responsibilities to all employees and give them a register of 
relevant regulations. This includes having a formal system to track and/or interpret legal 
changes, and to update staff promptly, such as through a register. 
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E1.3 Engaging stakeholders  

Actions 
• Identify stakeholders who could affect, or be affected by, the utility’s decisions or activities. 
• Determine appropriate ways to involve stakeholders. 
• Keep a regularly updated list of relevant external agencies. 

 
 
A utility should use an integrated approach to consulting and collaborating with all relevant 
agencies, regulators, customers and stakeholders. 

This will vary depending on local organisational and institutional arrangements. This will 
include federal and state regulators responsible for:  

• environmental protection 
• plumbing  
• health (particularly for effluent and biosolids recycling) 
• economic/ pricing 
• work health and safety 
• development 

• concurrence authorities, such as those who need to approve or endorse action before 
it is taken and may include local government and planning authorities. 

Non-government stakeholders include: 

• introduction chemical registration bodies, such as the Australian Industrial Chemicals 
Introduction Scheme (AICIS) and the Australian Pesticides & Veterinary Medicines Authority 
(APVMA) 

• wastewater wholesalers, retailers and third-party service providers 
• business community customers  
• industry associations and peak bodies 
• community and public interest groups 
• environmental organisations 
• plumbing associations 
• the broader community. 

Water utilities should build trust in the community and with stakeholders. These include:  

• working groups, customer councils, customer liaison committees, or taskforces 
• partnership agreements, including memorandums of understanding 
• workshops/seminars/meetings 
• public exhibitions, promoted by advertising and special invitations  
• publications such as websites, newsletters, flyers, brochures, posters and stickers. 

Good communication creates effective partnerships, and utilities should regularly update their 
lists of stakeholders 

Element 2: Assessment of the hazards 
 
 

 

 

Components 

1. Describing the wastewater system 
2. Initial Investigations 
3. Setting specifications for wastewater quality 
4. Assessing the wastewater system 
5. Identifying hazards and hazardous events 
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You will need to describe and assess the wastewater system before you begin to plan ways 
to manage hazards and risks. Assessment includes: 

• identifying the characteristics and potential hazards of the system 
• determining specifications for wastewater quality, including capacity and flow rate 

limitations 
• understanding the processes and practices that affect quality. 

E2.1 Describing the wastewater system 

Actions 
• Gather information about the whole wastewater system and each key component. 
• Describe the wastewater system including key assets.  
• Document data concisely. 

The wastewater system is defined as everything from the customer’s connection to the inlet 
of the WWTP. It includes: 

• customer connections 
• interceptor/main/trunk sewers 
• wastewater pumping stations 
• rising mains 
• maintenance holes and access chambers 
• trade waste customer sites and points of discharge 
• inter-catchment transfer connection points 
• chemical treatment points 
• sewer mining intakes and residuals discharge 
• other relevant system infrastructure and features. 

You can show information graphically, such as in a flow diagram. Flow and quality data can 
be documented concisely in spreadsheets, while network maps can show connections that 
may cause significant local or systemic impacts. Maps can display: 

• networks and pumping stations below high tide levels 
• networks known to be susceptible to inflow/ infiltration risk. 
• individual trade waste discharges with their risk rating 
• trade waste contaminant mass load or concentration inputs 
• known contaminated land sites 
• inter catchment transfer connection points 
• chemical dosing locations, dosing rates and concentration of substances 

You may also note other data about domestic/ industrial splits, catchment size, flow and quality 
for various inputs. 

E2.2 Initial investigations 

Actions 
• Acquire baseline data for the wastewater system through research and investigative monitoring. 

 

Where possible, at least 12 months before starting to analyse hazards and assess risks, a 
utility should do an initial program of research and investigative monitoring. This will provide 
baseline data on the hazards within the wastewater system and account for seasonal variation.  

Broad-based routine monitoring covering seasonal events will increase understanding of the 
characteristics of individual wastewater catchments and will show how source water hazards 
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vary over time and between points. Investigating unusual results may reveal new point source 
discharges of concern. This will ensure more certainty in later investigations of hazard and 
risk. 

E2.3 Setting specifications for wastewater quality 

Actions 
• Determine capacity of each system to accept wastewater using the 5 key objectives. 
• Develop an influent specification for each wastewater catchment. 
• Determine catchment-based specifications for wastewater quality. 

The key objectives can help you develop specifications for wastewater quality, depending on 
which objective you are prioritising.  

For Objective 1: Safety of people, base the specification on workplace exposure standards 
(WES), measured at human contact points within the catchment, such as wastewater pumping 
stations and manholes. WES values are generally based on the adverse effect of the lowest 
airborne concentration of the chemical, called the ‘critical effect’.  

There are 3 WES parameters under the model work health and safety (WHS) laws:  

• If the critical effect on a worker is chronic or sub-chronic over an 8-hour time weighted 
average (a worker’s average airborne exposure in any 8-hour work shift of a 40-
hour week)  

• if the critical effect over a short-term exposure limit is short term or acute, for example 
the effect occurs after a 15-minute exposure  

• peak limitation – not exceeding 15 minutes.  
The investigations will show that airborne contaminants generally have stricter limits 
compared to liquid (contact) standards. Therefore, it is essential that the investigation includes 
an analysis of the generation of gases due to the impact of source inputs 

For Objective 2: Protection of assets, look at all asset classes equally; reticulation, pumping 
stations and treatment plants. Many of the substances that cause human harm will also have 
an impact on wastewater assets, particularly those that cause corrosion to concrete assets. In 
the case of inter-catchment transfers and tidal infiltration, an assessment should be 
undertaken to determine the risks associated with high levels of dissolved solids on asset life. 

For Objective 3: Protection of treatment processes, consider where the treatment process 
is limited or vulnerable. This will generally be in the form of. 

• organic load exceeding aeration capacity, or 
• inputs being toxic to the treatment train. 

For Objectives 4 and 5, develop a specification for the final treated wastewater product. There 
may be catchment-based specifications such as: 

• discharge limits set by environmental protection standards or licence requirements, such as 
nutrient loads in receiving waters 

• quality specifications for recycled water and reuse schemes 
• treatment input limitations for the creation of purified recycled water for drinking 
• end-use requirements for biosolids quality.  

Consider how well the treatment process removes materials to produce a fit-for-purpose 
product.  
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Define specifications 
Defining clear and specific quality objectives for the various end points may be complex, 
technically demanding and difficult to agree. Often there are competing demands and drivers 
for pollutants and end points. Where you understand the objectives, such as for substances 
like BOD5 or nitrogen that the system is designed to treat, you may be able to develop a system 
mass model that determines a system’s limitations or the capacity. A critical challenge in this 
space is balancing the objectives of a wastewater network with those of a WWTP.   

You will need to collect, measure and interpret information from various parts of the system to 
help determine wastewater quality specifications. This could include data on: 

• transfer sampling in both liquid and gaseous phases including influent at the treatment plant 
• treated final effluent for substances specified, for example, in licences 
• biosolids and their suitability for reuse, or the presence of substances such as metals and 

chlorinated compounds 
• concentrations in reject streams and inter-catchment transfers such as supernatant, filtrate or 

reverse osmosis reject. 
• Routine analysis of chemical treatment chemicals such as ferric sulphate to ensure that the 

level of substances such as metals are within the manufacturer’s specification  

Analysing these streams may help determine disposal and may also discover substances that 
are difficult to detect in wastewater influent when concentrations are low. If historical or mass 
model data is not available, other references can suggest specifications: 

• any state or territory legislative standards  
• Australian Drinking Water Guidelines 
• biosolids quality standards 
• Australian Guidelines for Water Recycling. 

For complex objectives, as with substances that may accumulate, are toxic or cannot be 
treated at a plant, or have no standards or guidelines, consider undertaking a quantitative risk 
assessment.  

Wastewater quality issues are often related to more than one endpoint: for example, sulphide 
gas production can cause both odour and corrosion, and environmental spills can create 
ecological and human health risks.  

To clarify risks and hazards, and help direct wastewater quality management, use system 
capacity statements to report holistically. Consider each step, the system overall, and issues 
like transfers, treatment plant, endpoint and end use impacts.  

E2.4 Assessing the wastewater system 

Actions 
• Assemble a suitably qualified team to assess and analyse the system 
• Ensure the team members understand their responsibilities 
• Use tools such as control charts, trend analysis and mass balances 
• Examine unacceptably high loads of hazards 
• Review requirements regularly. 

 

Comparing historical data with wastewater quality specifications shows clearly how systems 
perform both over time and after events such as heavy rainfall or king tides. This can also 
assist to identify unacceptable hazards and to plan for investigating potential problems such 
as illegal discharges or connections, or groundwater, stormwater or seawater ingress.  

Industrial precincts, individual trade waste discharges and inter-catchment transfers may also 
be a risk to achieving key objectives. Most water utilities use chemicals within the network to 
ensure that hydrogen sulphide levels can be managed. Although these treatments are now a 
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manufactured product, it is essential that the utility regularly analyse the chemicals to 
determine the background level of substances, particularly metals, are considered. 

Assess system performance against both wastewater quality specifications and regulatory or 
business targets. Examine quality and the factors affecting it at each step, considering: 

• impacts on infrastructure 
• local sub-catchments and their overall contributions 
• customer behaviour. 

Assemble a knowledgeable team, including management, planning, customer service and 
operations staff from across the system. The team should understand and document individual 
responsibilities and consult with other agencies where needed.  

Review analysis regularly to assess change. 

E2.5 Identifying hazards and hazardous events 

Actions 
• Assemble a suitably qualified team to assess and analyse hazards. 
• Define the approach and methods to use for identifying hazards and hazardous events.  
• Identify and document hazards and hazardous events in each process in the system.  
• Review requirements regularly. 

 

At every step of the wastewater collection system, a utility should identify and document all 
hazards and potential hazardous events that could compromise key objectives. 

A hazard is a biological, chemical, physical or radiological agent that may compromise an 
objective. 

A hazardous event is an incident or situation that introduces a hazard into the system that 
may compromise an objective. 

Hazards include both point sources of pollution like domestic, commercial and industrial waste 
discharges, and diffuse sources such as illegal discharges, illegal connections, or stormwater, 
groundwater or seawater ingress. Also consider continuous, intermittent or seasonal pollution 
patterns, as well as extreme and infrequent events like droughts or floods.  

Identify hazards from internal and external data 
Sources for identifying hazards include:  

• scientific literature 
• in-house experience, studies, and professional judgement, such as knowing seasonal patterns 
• review of incidents due to extreme weather events such as drought or floods 
• historical data and reports from trade waste officers, including compliance data 
• customer complaints, such as odour complaints 
• reviews of wastewater quality data 
• risk evaluations of trade waste customers 
• environment regulator investigations 
• land capability assessments or risk assessments for recycling schemes 
• classes of high production volume chemicals and key substances  
• incident reviews 
• wastewater network performance reports on issues such as blockages, asset failure, or need 

for high maintenance or system dosing 
• sewerage treatment plant performance data and reports 
• catchment-based assessments of industrial and domestic chemical contaminants. 
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Keep a comprehensive list of hazards, as it is unlikely that a utility can control hazards it does 
not identify. Systematically review and update the list to capture changing conditions and legal 
changes. 

Significant hazards can be introduced to wastewater systems as shown in Table 3.  

 
Figure 3  Examples of hazards 

  

Site Example of hazard 
High risk industrial activities  licensed liquid waste receipt stations 

 storage sites for hazardous chemicals, such as 
collection points at council depots or 
environment agencies, transport company 
storage sites  

 landfill sites and recycling 
 contaminated sites including existing and former 

petrol station and fuel depots 
 dewatering activities for construction sites and 

existing buildings 
 recyclers of drums and containers 
 fire water disposal from emergencies 
 fish hatcheries, seafood processing, sea water 

ice. 
Potential infiltration sites  marina-style subdivisions 

 beach-front buildings 
 high-rise complexes with infiltration collection 

pits and discharge to sewer   
 areas where the wastewater network is below 

king tide level.  
 ship mooring areas including wharfs and 

marinas  
Wastewater networks where standing water tables are 
close to the surface or where infrastructure is below 
the standing water table 

 

Reclaimed swamp, low lying or flood-prone areas with 
wastewater infrastructure below the water table or 
submerged during high rainfall periods, winter and 
floods 

 

Uncontrolled discharges from buildings  high rise buildings with infiltration collection pits 
and discharge to the wastewater system   

 multi storey apartment buildings with food waste 
disposal units   

 wastewater blockage history, high BOD5 loads, 
odours 

Sewer mining operations  disposal of sludge to the wastewater system 
(WAS disposal) 

Septic tank waste and tanker disposal points 
 

 Unattended disposal points without sensors / 
sampler to ensure wastewaters are approved 
materials 

 caravan & marina ‘toilet’ waste disposal 
stations, if no electronic monitoring equipment is 
connected 

Expansion of shopping centres, restaurant strips, food 
courts 

 undersized pre-treatment 
 sewer network problems from multiple 

dischargers of grease and oil  
New and emerging technologies  food waste digesters in shopping centres and 

clubs 
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Element 3: Risk assessment and control 
Components 

1. Assessing risk  
2. Risk acceptability and treatment 
3. Review of risk management effectiveness 
4. Control measures 
5. Supporting programs 

 

E3.1 Assessing risk  

Actions 
• Assemble a suitably qualified team to assess and analyse risk. 
• Define the approach and methods the team will use. 
• Determine risk level for each hazard and hazardous event at each process step. 
• Evaluate uncertainty about each risk, consider extra control measures needed, and document 

priorities for risk treatment. 
 

The utility will have a risk management policy. This is usually a brief, high-level document 
approving a risk management approach that is linked to other corporate strategies and 
supported by a range of appropriate procedures capturing incident management (e.g., 
detection, response and recovery). 

As part of continuous improvement, embed risk management into existing business practices. 
Managing risk involves identifying and assessing the level of risk for all hazardous events, 
hazards and their sources. Take a structured approach so that you do not overlook significant 
issues. 

The main elements of the risk management process are shown in Figure 4. 
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Figure 4 Risk management process: an overview 
Source: ISO 31000:2018 

Understand terms used in risk management 
Likelihood is the probability (and/or frequency) that a hazardous event will occur, causing 
harm. 

Consequence is the scale or severity of impact if the hazardous event occurs. 

Unmitigated risk is the product of the likelihood of the hazardous event occurring and the 
severity of the consequences if it does occur without existing control measures in place. 

Mitigated risk is the product of the likelihood of the hazardous event occurring and the 
severity of the consequences if it does occur with existing control measures in place. 

Ideally, a risk should be identified as something that happens or may happen, and which leads 
to outcomes expressed in terms of impact on objectives. 

Understand the distinction between risk and hazard (Element 2) so that you can direct 
attention and resources to act on the level of risk rather than just the existence of a hazard. 

Identifying hazards and assessing risks often involve uncertainty. Recognise the limitations 
and develop realistic expectations. Maintain flexibility to ensure that the utility can respond 
effectively when events differ from predictions. 
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Establish consistent methods for risk assessment 
You should use established frameworks such as: 

• ISO 31000:2018 
• risk matrices detailed in the AGWR (2006 and 2007). 

Everyone involved in the process needs to fully understand the methods and the outcomes of 
risk assessment. Assessing inherent risk will help you to identify baseline risks and understand 
current rationale for a management system. 

Residual risk shows how existing control measures have mitigated inherent risk. To establish 
priorities, estimate the level of unmitigated and mitigated risk for each hazard at each step of 
the process. Although there are many hazards in wastewater, not every hazard needs the 
same degree of attention. Keep in mind the overall aim of meeting the 5 key objectives as you 
assess risk. 

Use frameworks to rate risks 
The following tables give examples of how risks can be rated. 

Figure 5 Sample qualitative measures of likelihood 
Level Descriptor Example description 
A Almost certain The event will occur daily 
B Likely The event will occur weekly 
C Possible The event will occur monthly 
D Unlikely The event will occur yearly  
E Rare This event will occur once every 5 years or more 

 

Figure 6 Sample qualitative measures of consequence or impact  
Level Descriptor Example description 
1 Insignificant Insignificant impact, little disruption to normal operation, low increase in normal 

operation costs, no H&S impact 
2 Minor Minor impact, minimal operational disruption, some increase in operating costs, no 

H&S impact 
3 Moderate Moderate impact, impact to normal operation, operational costs increased, increased 

monitoring, minor injury requiring treatment 
4 Major Major impact, systems significantly compromised and abnormal operation if at all, high 

level of monitoring required, significant injury 
5 Catastrophic Major impact, complete failure of systems, death or permanent disability 

 

Applying a risk matrix helps distinguish between very high and low risks, which will assist in 
prioritising action areas. 
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Figure 7 Sample qualitative risk analysis matrix: level of risk  
 Consequence 
Likelihood Insignificant Minor Moderate Major Catastrophic 
Almost 
certain 

Medium (5) High (10) High (15) Extreme (20) Extreme (25) 

Likely Medium (4) Medium (8) High (12) High (16) Extreme (20) 
Possible Low (3) Medium (6) Medium (9) High (12) High (15) 
Unlikely Low (2) Low (4) Medium (6) Medium (8) High (10) 
Rare Low (1) Low (2) Low (3) Medium (4) Medium (5) 

These are adapted from ISO 31000:2018.  

E3.2 Risk acceptability and treatment 

Actions 
• Evaluate uncertainty about each risk, consider extra control measures needed, and document 

priorities for risk treatment. 
 

Once you have completed the risk assessment, use a consistent method to assess each 
process step for risk acceptability as in Figure 8.  

Figure 8 Qualitative risk acceptability matrix 
Inherent risk rating 
(score) 

Risk acceptance level Action 

High (10) to extreme 
(25) 

Intolerable Do not do activity or process until risk reduced to 
tolerable. 

Medium (4 - 9)  Tolerable Can do activity or process, where possible develop 
additional controls to reduce risks to acceptable. 

Low (1 - 4)  Acceptable Can do activity or process, current controls have reduced 
risks to acceptable. 

Compile a risk register showing process steps with intolerable risks. This will show priorities 
for new control measures (risk treatments). If there are no intolerable risks, compile a risk 
register showing steps with tolerable risks. Aim to reduce these risks to acceptable levels by 
staging preventative actions as part of continual improvement. If all risks are acceptable, then 
you need no further action. 

It is also important to assign the level of responsibility to risks. Most organisations have 
registers of Corporate, Strategic and Operational Risks. The risk review process will assist in 
determining where the risk should reside within the organisational framework. 

Risk registers and risk treatments build an overall Wastewater Quality Management 
Improvement Plan. 

Understand risk uncertainty  
Hazard identification and risk assessment entail uncertainty. This can be from a lack of 
knowledge or by variation in ways hazards are identified. Better measurement and research 
can reduce knowledge uncertainty, but you may also need to define hazards more precisely. 

Identifying the level of uncertainty may show limitations of hazard identification and risk 
assessment and suggest how to reduce them. Investigation and monitoring enhance the risk 
assessment process and make it less uncertain. 
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Figure 9 Sample qualitative measure of uncertainty 
Level of 
Uncertainty Descriptor Definition 

1 Certain 
There is 5 years of continuous monitoring data, which has been trended and 
assessed, with frequent monitoring. The processes involved are thoroughly 
understood. 

2 Confident 
There is 5 years of continuous monitoring data, which has been collated and 
assessed, with at least weekly monitoring or for the duration of seasonal 
events.  There is a good understanding of the processes involved. 

3 Reliable There is at least a year of continuous monitoring data available, which has been 
assessed. There is a good understanding of the processes involved. 

4 Estimate There is limited monitoring data available. There is a reasonable understanding 
of the processes involved. 

5 Uncertain There is limited or no monitoring data available and the processes are not well 
understood. 

Plan for contingencies  
By acting quickly to stem losses, to take advantage of unexpected gains, or to prevent 
disruption, the consequences of an event are lessened. To do this, you need up-to-date, tested 
plans, supported by good risk management principles. 

When an event occurs, management may need to respond quickly to mitigate the impact on 
business objectives such as protecting assets and maintaining service, revenue stream, 
product quality, corporate reputation or customer satisfaction. 

Emergency plans should detail actions to manage discharges from a site and should include: 

• chain of responsibility depending on the seriousness of the event 
• key staff and their contact numbers 
• location of shutoff valves or spill mats 
• responsibility for shutting valves, reason for action and procedure for re-opening 
• procedures for disposing of wastes produced on site due to an emergency. 
• Authorisation of staff to assigned actions 

E3.3 Review of risk management effectiveness  

Actions 
• Document whether assumptions are valid and controls effective. 
• Periodically review and update the risk assessment to incorporate changes. 

 

The risk management system must align well with the utility’s critical performance measures. 
When reviewing risk management, ask:   

• are the utility’s objectives valid and measurable? 
• is risk management consistent with the utility’s objectives and context? 
• are reports informing decision making—for example, are updated procedures considered in 

funding plans? 

Risk management invites all staff to continuously improve performance by: 

• structuring decision making and supporting consistency 
• promoting the search for new opportunities 
• focusing on outcomes 
• using resources more appropriately and efficiently 
• allowing all staff to contribute to the system. 

Measure improvements so that you can communicate them to all stakeholders.  
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Sometimes individual sub-systems or discharges will need a separate risk assessment based 
on local hazards or the triple bottom line (TBL) outcomes of a particular customer’s activities. 
Do not confuse this with the system-wide risk assessment. 

E3.4 Control measures 

Actions 
• Identify existing control measures for each identified hazard at each process step. 
• Develop new control measures if outcomes are unacceptable.   

 

The multiple barrier approach is a robust way to introduce measures against risk. If one barrier 
fails, remaining barriers may still operate effectively, reducing the likelihood that source 
hazards will damage the wastewater system and its end products. Risk assessment helps 
inform which barriers and control measures to select.  

A utility chooses controls to reduce risk in its wastewater system. These may include plans for 
managing issues as diverse as: 

• tankered waste disposal 
• inflow/infiltration  
• chemical suppliers 
• customer behaviour change  
• trade waste 
• asset maintenance. 

While identifying and assessing any new customers may be worthwhile, trade waste 
customers need special strategies such as: 

• contracts with quantity and quality limits and pre-treatment requirements 
• breach management, with a ‘cease and desist’ process 
• pricing incentives to reduce contaminants. 

Other measures include:  

• augmentation/upgrade programs for treatment plants  
• plans for chemical dosing 
• policy for sewer mining and on-site treatment of residual wastes 
• adoption of Wastewater System Design Standards such as the WSAA Codes.  

Describe essential operations in procedures 
Operational procedures formally set out how to go about activities. They are most effective 
when staff from asset management, operations, trade waste, customer service and systems 
planning all help to develop, document and verify these. An integrated approach encourages 
employees to be aware of their responsibilities. 

Compiling a register of key procedures and their links to process steps is useful. Examples 
are: 

• monitoring protocols 
• schedules and timelines 
• data and records management 
• corrective actions 
• maintenance 
• responsibilities and authorities 
• internal and external communication and reporting. 

Control measures will be similar for most water utilities. However, the range is specific to 
systems. For example, where their treatment capacity is limited, a utility may choose not to 
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accept industrial trade waste. When the treatment plant is upgraded, it may revise its policy to 
allow these discharges to sewer. 

Preventative measures may require considerable resources, so you should consider factors 
such as level of risk, benefits, effectiveness, cost, customer and community expectations and 
willingness to pay. Decisions about improvements cannot be taken in isolation from other 
aspects of operating the system. Set priorities and phase in controls over time. 

Prioritise preventative measures 
Methods to help decide priorities could include a Triple Bottom Line (TBL) or Multi-Criteria 
Analysis (MCA) to evaluate the competing interests of parties. A TBL framework, which 
considers economic, environmental and social values, helps a utility to be consistent, 
coordinated and transparent in its strategic or project decisions. Such an assessment provides 
balanced options. 

MCA is a tool that assigns scores and weights to monetary and non-monetary data to compare 
various options. It is generally used when environmental and social effects are significant, but 
unable to be costed. In practice, deciding on and weighting factors is subjective, and is best 
done not by ‘experts’ in isolation, but by consulting with stakeholders and using robust 
decision-making processes. 

While all control measures are important, some are more effective or easier to carry out than 
others. 

E3.5 Supporting programs 

Actions 
• Identify existing external programs of support for each process step. 
• Develop and foster new supporting programs as required. 

 

When external organisations have successful supporting programs, they help to reduce the 
overall risks in the wastewater system.  

These organisations and programs will be specific to local or state government areas, and 
include plans for economic development, environmental licensing and development 
approvals. Other relevant programs cover drinking water, for example treatment quality or 
catchment management plans.  

Compile a register of key programs and link them to specific wastewater system process 
steps. Meet with these external organisations regularly to discuss outcomes. See Element 1 
for managing relationships with stakeholders. 

When discussing programs with stakeholders, consider factors such as level of risk, benefits, 
effectiveness, cost, customer and community expectations and willingness to pay. Some 
programs need considerable resources, and external organisations need to establish priorities 
and then gradually implement programs.  
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Element 4: Operational monitoring and control 
points 
Components 

1. Operational monitoring program 
2. Control points 
3. Corrective and preventative actions 
4. Equipment maintenance and capability 

 

Effective control measures depend on good design and implementation of operating 
processes. This in turn contributes to managing the system well, and to a utility achieving the 
key objectives for managing wastewater inputs. 

Ensure that you document all operations as procedures, optimise and continuously review 
these, and check that barriers and protocols always function. 

The utility should have records of each control point and a decision-making framework for 
determining if a critical control point is required  

E4.1 Operational monitoring program 

Actions 
• Develop protocols to routinely identify, evaluate and monitor process steps and hazards.  
• Document protocols into an operational monitoring plan. 

Operational monitoring is a sequence of measurements and observations to assess how 
well process steps are carried out. It can include monitoring: 

• wastewater 
• trade waste 
• effluent  
• network system headspaces 
• odour complaints 
• condition of assets e.g., CCTV monitoring 
• treatment performance, for example, dissolved oxygen set-points.  

Monitor wastewater  
Most WWTPs measure various parameters at the head of the plant, as well as the quality of 
treated wastewater and resources. Likewise, larger wastewater catchments will have a point 
where the wastewater quality can be regularly monitored. This may be a wastewater pumping 
station or a confluence point on a trunk main.  

An example of monitoring based on a risk is the determination of total dissolved solids. One 
of the continuous online parameters monitored in facilities with effluent reuse schemes is 
electrical conductivity (EC). A mathematical conversion of EC provides the analytical unit, total 
dissolved solids (TDS). Increases of EC at the head of the plant, or at a key wastewater node, 
or in the effluent quality may be due to one or more factors, and may be measured in various 
ways, as shown in the tables. 
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Figure 10 Examples of factors increasing EC  
Factor Example 
Industry  changed process increases salinity of wastewater discharge 

 new industry in the catchment begins saline discharge to sewer e.g., salty 
whey from cheese manufacture, olive processing, live lobster export  

Water conservation 
initiatives 

 domestic, commercial & industrial initiatives across catchment can increase 
salinity of wastewater  

Saline infiltration 
 

 change in standing water table immerses sewers within the groundwater. 
Many groundwater aquifers are saline  

 sewers constructed under or close to seawater, marinas, low lying coastal 
areas 

Figure 11 Methods for detecting saline inflows into a wastewater network 
Method How to use Notes  
Grab samples from wastewater 
network 

On-site analysis with field test 
equipment plus confirming of 
sample by NATA  
or 
equivalent laboratory analysis 

Grab samples are not a reliable 
indicator as they could easily miss 
the saline event. Do not use when 
saline inflow is continuous as this 
method does not accurately assess 
saline loading or duration of saline 
inflow 

Automatic sampler set for 10-minute 
sampling events with rotation to new 
bottle each hour 
 

Analysis on site or by approved 
laboratory 
 

Data can be analysed: 
 at a consistent time interval 

(e.g., each hour) 
 any period within 24 hours 
 daily composite 

Automatic sampler with flow-based 
composite sampling 

Analysis on site or by approved 
laboratory 

A data input from an installed 
flowmeter is required. Samples are 
collected based on prescribed flow 
intervals  

Continuous monitoring of 
wastewater salinity with EC sensor 
coupled to data logger 

Can use remote telemetry 
interrogation. 
Readings usually taken at a 
point every minute and 
averaged over 5 minutes 
periods. 

Can compare trends e.g., weekdays 
vs. weekends, tidal, monthly, 
seasonal, annual 

Monitoring Inter-Catchment Transfers and Chemical Dosing  

As water management becomes more integrated, the impact of business operations on 
wastewater quality becomes more of a concern and a potential adverse impact on a WWTP. 
Transfers of treatment sludges, brine and filtrate should be quantified and monitored in a 
manner similar to an equivalent mass of trade waste would be managed. Likewise, chemical 
treatment regimens should also be quantified and quality assured as the impact will either add 
to the load of non-domestic vector substances in the wastewater stream, or may become a 
reason why tighter limits should be in place for trade waste dischargers.  

Monitor trade waste dischargers 
Operational monitoring is critical to managing trade waste. It can include regular inspections 
of customer premises, equipment and processes (such as risk management systems), and 
discussions with technical staff. 

A utility should monitor trade waste itself, wastewater input, the overall operations and 
individual system components. Operational monitoring is used to: 

• select relevant parameters and criteria  
• support routine analysis of results 
• show compliance with set standards and requirements 
• set trade waste charges 
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• determine how effective a trade waste management program is 
• identify what needs to be changed or developed in the sewerage system 
• identify what needs to be changed in the management program. 

How often and where you monitor depends on the potential impact of the waste on the 
sewerage system, reuse activities and the environment. 

Develop protocols 
Operational monitoring protocols will include at least some of the following: 

• assessing a proposed new discharge and establishing appropriate pre-treatment and 
monitoring 

• site visits or inspections to confirm compliance with acceptance criteria and satisfactory 
operation and maintenance of pre-treatment facilities 

• sampling and testing trade waste discharges to confirm whether acceptance criteria 
are met and to measure contaminant concentrations 

• reading meters to determine discharge volumes to confirm compliance and set charges 
• self-monitoring conducted by approved trade waste dischargers 
• managing online real-time monitoring by approved trade waste dischargers.   

Assessing new trade waste facilities 
New customers are potential risks to the wastewater system. Where they propose a new or 
unfamiliar process, the utility’s trade waste staff should investigate pre-treatment and 
monitoring facilities. They may need to do literature research, site visits, sample collection and 
analysis. 

Site visits can develop and maintain customer relationships while helping utility staff 
understand the roles of key employees. They are a chance to ask questions and offer advice 
about managing trade waste. 

Visitors can also explain to customers the need to enforce trade waste acceptance criteria. 
How often staff should carry out site visits and what they should do there should be based on 
the risk of a customer’s waste to the system, and the overall risk endpoints and products. 

When planning inspections, consider the hours that a customer operates so that you can 
observe all periods of discharge. The utility needs to be flexible as visits, sometimes 
unannounced, often need to be outside normal working hours. 

Calculate risk 
There are various models to calculate a risk that a particular customer might pose to a 
wastewater system. The general principles include: 

• using a formula or algorithm that weighs factors and criteria influencing the risk 
• assigning a weighting mechanism to the industry the customer belongs to, such as by 

ANZSIC codes 
• applying risk ranking or prioritisation rules.  

Trade Waste Sampling 

Sampling and analysing effluent is essential to check that the customer maintains efficient 
process and pre-treatment. To plan a sampling and testing regime, define one or more of 
these objectives: 

• determining the concentration or pollutant load discharged 
• determining compliance with load or concentration limits 
• providing data for charging purposes 
• providing operational data for process management.  
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Sampling should be random, using methods such as grab sampling, time proportional 
sampling, flow proportional sampling or continuous sampling. Determine the frequency after 
considering of the impact and risk of a particular waste on the system. A statistical model can 
show the optimum sampling frequency for charging purposes, as shown below. 

Document and strictly apply sampling techniques and protocols for consistent and 
transparent results that accurately represent the waste being discharged. 

Volume Determination 
Trade waste discharge meters allow you to determine how much waste a customer 
discharges. It is also the most accurate way to determine the total load, and therefore impact 
of a significant discharger on the network. This is because if allows for flow-based sampling 
of the wastewater. 

For certain high-risk discharges, a utility should require ‘locked batch’ discharges. The utility 
samples and tests the quality of the batch proposed for discharge and, subject to satisfactory 
results, unlocks the storage facility to allow the discharge. 

Self-monitoring 
Self-monitoring waste generators have several operational and strategic advantages. 
Understanding what typically goes into waste streams gives them the chance to detect 
problems when they notice quality variations, and to avoid the loss of valuable resources in 
the waste stream. 

Self-monitoring provides: 

• greater control over compliance issues 
• benchmarks for performance against other industries 
• the chance to reduce charges by controlling and reducing waste loads 
• assurance that monitoring is accurate by providing details on sampling frequency, 

location and analytical parameters. 

When the waste generator self-monitors, they must understand and own trade waste 
management, encouraging trust between the waste generator, receiver and regulator.  

Each customer should agree to a written protocol on self-monitoring, and this is a condition 
for acceptance of trade waste to the sewerage system. A utility’s trade waste group should 
first approve any changes. All self-monitoring programs need to be audited to ensure they 
comply with sampling protocols.   

Online real-time monitoring 
While initially expensive to establish, online real time monitoring of the quality of wastewater 
and trade waste can mean long-term savings in sampling and laboratory expenses. It also 
allows a quick response to hazardous or other operational events. 

Real time monitoring leads to better understanding of waste concentrations, loads, and 
variances in quality with time. This data is integral to developing process improvements, which 
can lead to reducing tariffs, minimising waste and resource loss, and avoiding disputes with 
the waste receiver and/or regulator. 

To understand key waste loads in detail, instruments in the reticulation system should be 
located to measure both separate and consolidated waste streams. Take care to calibrate and 
maintain monitoring equipment to ensure true measurement of parameters. 

Online real time monitoring equipment is currently limited to gross quality indicators, such as 
pH, electrical conductivity, turbidity and dissolved oxygen. While monitoring of specific 
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chemical constituents such as nutrients and sulphide is being developed, performance in the 
sewerage system is currently limited.  

On-line monitoring, with an automatic shut-off, should also be considered as a mechanism to 
treat a discharger as a critical control point. This may be necessary if your risk assessment 
determines that a single customer could detrimentally affect a treatment operation or resource 
recovery opportunity. 

Laboratory accreditation 
Generally, use only laboratories with appropriate NATA accreditation to analyse wastewater 
samples, particularly for determining trade waste charges. Only in special circumstances 
should you do otherwise, and the laboratory should then meet extra requirements to 
demonstrate competence at its own cost. 

From time to time, submit quality assurance samples to laboratories to evaluate their 
performance. If results from a laboratory are not acceptable, do not accept routine trade waste 
results until it can demonstrate acceptable performance. 

E4.2 Control points 

E4.2.1 Critical Control Points (CCPs) 

Actions 
• Determine the critical control points in the wastewater system.  

 

A CCP is a process step in the system where a control measure prevents or eliminates a 
hazard or reduces a significant hazard to an acceptable level of risk. CCPs will generally be 
placed at points in the wastewater system where critical parameters can be continuously 
monitored. 

To identify CCPs consistently, the system designer works through a set of questions in a 
flowchart for each process step. Figure 12 shows an example.  
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Figure 12 Critical Control Point flowchart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Levels that trigger automated intervention are known as alert limits, and must be established 
for each CCP. This is so that the system reacts, generally with an automated response using 
SCADA and telemetry, before the critical limit is exceeded.  

The critical determinant for a wastewater CCP is whether loss of control will lead to a 
catastrophic failure in achieving the 5 key objectives. Examples of this could be: 

• A wastewater pumping station with a history of lower explosive level (LEL) 
exceedances. Online instrumentation should be installed that detects and stops the 
pumps from operating until operational intervention 

Modify step, process or 
product 

1. Do control measures exist 
for the identified hazards? 

Is control at this step 
necessary for achieving 

objectives? 

2. Is this step designed to 
eliminate or reduce the 

hazards on in the system to an 
acceptable level? 

3. Could hazards occur in 
excess of acceptable levels or 

could these increase to 
unacceptable levels? 

4. Will a subsequent step 
eliminate the hazards or 

reduce the likely occurrence to 
an acceptable level? 

CCP 

Not a 
CCP 

Not a 
CCP 

Not a 
CCP 

Y 

N 

Y 

Y 

N 

N 

Y 

N 

N 
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• An industrial site that stores petrochemical products. Online instrumentation should be 
installed that detects and stops discharge to the wastewater network until both the site 
and water utility can verify that control has been restored. 

• An inter-catchment transfer into a trunk main that is compromised in wet weather 
events. Level sensors should be installed that preclude the transfer until levels reduce 
in the trunk main 

 

E4.2.2 Quality Control Points (QCPs) 

Actions 
• Determine the quality control points in the wastewater system.  

 

A QCP is a point in the wastewater system where a process step is routinely monitored. These 
include: 

• a trade waste discharge monitoring point 
• a wastewater network monitoring point  
• a wastewater pumping station with gas monitoring 
• event monitoring for inter-catchment transfers 

If quality limits are breached at the QCP, a utility must promptly intervene. 

A utility must have a breach management system to return risks to acceptable levels as soon 
as possible. Assessment and investigation will help show whether the following is required: 

• changes to operational procedures 
• implementing strategic policy components and wastewater quality management plan 
• reviewing and revising policy. 

Monitoring decisions should include how they will contribute to achieving the 5 key objectives. 

Monitoring of wastewater quality 
Monitor quality within the wastewater transportation system, noting key locations with high-
risk hazards as CCPs or QCPs. How often you monitor these depends on how variable 
conditions are and the impact of the variability on downstream systems. 

Monitoring of trade waste effluent  
Establish a program to monitor trade waste discharge based on the relative risk profile of each 
discharge, aiming to warn when a discharge is approaching critical limits. Detail these limits 
in trade waste controls. 

Monitoring of wastewater system incidents  
A monitoring program can consider: 

• blockages 
• worker safety 
• asset corrosion/erosion 
• gas levels 
• high dry weather flows 
• suspect treatment plant performance 
• environmental/regulatory compliance. 

‘Out of specification’ wastewater quality may cause incidents, so record and note trends. 
Establish upper and lower control limits to decide when incidents are occurring too frequently, 
and correction is needed. 
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E4.3 Corrective and preventative actions 

Actions 
• Establish ways to proceed when operational parameters are breached.  
• Ensure rapid communication to deal with unexpected events.  

When critical limits are breached, the first action is to promptly re-establish wastewater quality 
or, on the discharger’s premises, process control. Have appropriate processes and 
procedures in place. These include: 

• agreed trigger levels 
• instructions on required adjustments 
• process control changes 
• additional monitoring.  

A utility must have clear responsibilities and authorities to act, communicate and notify. 

Corrective actions include: 

• pipes and access points allowing saltwater ingress are relined or repaired. 
• chemical treatment ceases until new product is delivered 
• sewer mining operation ceases 
• the discharger alters process operational conditions  
• the discharger installs extra equipment or uses chemical aids, such as coagulants or 

flocculants, to treat the waste 
• the trade waste discharger temporarily stops production  
• the discharge flow rate is altered, for example by reducing loading 
• the problem waste is temporarily stored on-site, or the discharge diverted from the 

sewer  

Follow-up actions 
After a corrective action, a utility should verify how effective the action was. This usually means 
additional monitoring. It should also consider secondary impacts and if any other wastewater 
system components need adjusting. 

Analysing the causes may help to identify solutions, such as improving internal communication 
protocols, modifying the discharger’s procedures or improving staff training. Record and report 
all incidents.  

While advance planning is important, not every event can be anticipated. Have fast-response 
communication systems in place for such events. 

Have incident and emergency responses ready if you cannot re-establish operations quickly 
enough to stop wastewater and trade waste breaching acceptable quality levels with normal 
actions. 

E4.4 Equipment capability and maintenance 

Actions 
• Regularly check that equipment is adequate, flexible and suitable. 
• Regularly inspect and maintain all equipment, including monitoring equipment. 

The utility must ensure that equipment that it installs to provide quality and critical control point 
monitoring is fit-for-purpose and regularly maintained. The best way of ensuring this is by 
integrating the equipment into the utility’s asset management system.  
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Trade waste dischargers must satisfy a utility that their equipment can perform adequately, 
maintain process control and appropriately manage wastewater quality risks. Authorities must 
ensure customers’ equipment programs are appropriate to the discharge quality. 

The discharger’s equipment and infrastructure, as well as that in the utility’s wastewater 
transportation and treatment system, must be adequate. Its capacity (size, volume, detention 
times) must handle all flow rates, peak and otherwise, without limiting treatment and transfer 
performance. Processes should not be hydraulically overloaded, or subjected to rapid 
changes in hydraulic loading, as this may compromise performance. 

Design features could include: 

• online measuring devices to monitor operational parameters continuously 
• automated responses to changes in quality of the waste stream proposed for discharge 

and its key contributory streams 
• 24-hour monitored alarm systems to indicate operational failure 
• back-up equipment, including power generators 
• discharger contingency plans to manage unacceptable quality.  

When a trade waste discharger proposes new equipment, processes or larger production 
capacity, a utility must be satisfied with the discharger’s research and development, and 
procedure testing so there is no deterioration of trade waste discharge.  

The trade waste discharger should carefully monitor process performance, with equipment 
accurate and sensitive enough for the purpose. Where possible, monitoring should be online 
and continuous, with alarm systems for when operational criteria are exceeded. At CCPs 
within the customer’s premises, backup equipment will ensure monitoring failures do not 
compromise the system.  

Staff of both the discharger and utility should understand how monitoring equipment works so 
they can recognise and rectify the causes of spurious results.  

A utility should also check that the discharger has a program to regularly inspect and maintain 
all equipment, including monitoring equipment, to keep processes functioning. The discharger 
should have a documented, competent maintenance program. 
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Element 5: Verification monitoring  
Components 

1. Wastewater quality monitoring program 
2. Short term evaluation of data 
3. Corrective and preventative actions 

 

Verification monitoring assesses how the wastewater quality management system is 
performing overall by monitoring wastewater at the final point, the influent to the treatment 
plant. A utility can then assess the data to see if wastewater quality complies with 
specifications.  

Verification monitoring is routine and does not include data from investigations or databases 
that only record non-compliant data. So, it needs to happen often enough to capture overall 
system performance. 

E5.1 Wastewater quality monitoring program  

Actions 
• Determine which contaminants to monitor, and when, where and how to sample. 
• Establish and document a sampling plan. 
• Ensure data is representative and reliable. 

 

Monitor wastewater influent quality 
A utility should monitor wastewater influent quality to ensure it is within specification. Each 
WWTP must base upper control limits for both concentration and mass loads of all 
contaminants on available treatment capacity, effluent licence conditions and thresholds for 
resource production. High-risk contaminants include those that: 

• can inhibit biological processes 
• are not readily biodegradable by biological treatment or removed by advanced treatment, 

as these can cause breaches of effluent quality standards 
• make biosolids unsuitable for sustainable land application or energy recovery 
• make recycled water unsuitable for its intended uses. 

How often wastewater sampling and analysis for contaminants occurs, and what type of 
sample is taken, depends on the type of system and whether a contaminant relates to health, 
process, environment or recycling. Sampling should be undertaken at a frequency that allows 
for meaningful information and statistical validity.  

Utilities should run sampling programs within the transportation system verify that 
wastewater is within specification. This may include: 

• monitoring to see if contaminants are compromising worker safety by exceeding allowable 
levels in headspaces  

• monitoring downstream of a high-risk site, such as a sewer mining scheme, to establish a typical 
quality to compare to non-typical quality. Non-typical readings may suggest illegal or non-
compliant discharge, or areas affected by high infiltration volumes, such as highly saline 
groundwater intrusion 

• monitoring the corrosion rate of sewer assets in a transfer system to check wastewater quality.  

Air quality monitoring at ventilation points or at wastewater pumping stations may be a way 
of monitoring people safety requirements. Most systems will monitor parameters such as 
hydrogen sulphide, methane or lower explosive level (LEL). The monitoring can either be 
measured from discrete results, such as confined space entry data using portable gas testing 
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equipment, or from fixed equipment on vent shafts or wastewater pumping station wet wells. 
Odour monitoring and odour complaints can also provide useful data for quality monitoring. 

Final plant effluent is primarily used to assess discharge licence compliance. However, this 
data can also show if the influent has substances that might inhibit biological activity. Some 
utilities prefer to use data from this location, as it may be difficult to detect some contaminants 
in the influent due to the matrix effects of influent  

Document your plan 
A monitoring plan should show both sampling locations and the hazards to be monitored. Also 
document procedures for sampling and testing.  

Monitoring is only as good as the data collected, so check data is representative, reliable and 
fully validated. 

Figure 13 Mechanisms to determine if data is reliable  
Method Considerations 
Sampling plan  parameters measured, sampling locations, 

sampling frequency 
 qualifications and training of staff 
 approved sampling techniques 
 quality assurance and validation procedures for 

sampling 
 statistical validity 

Analytical testing  qualification and training of staff 
 suitability of equipment 
 approved test methods and accredited 

laboratories used 
 quality assurance and validation procedures 

(e.g., positive and negative control samples, 
inter-laboratory comparisons) 

Monitoring equipment  monitoring and inspection procedures to ensure 
control of monitoring equipment 

 evidence of timely calibration 

 

E5.2 Short term evaluation of data 

Actions 
• Establish procedures to evaluate data. 
• Develop reporting mechanisms. 

Utilities should evaluate performance by reviewing their monitoring data to check wastewater 
quality meets targets and expectations. If not, they should immediately correct the problem. 

The Australian Drinking Water Guidelines suggest useful data assessment tools. These 
include control charts and modelling methods, such as temporal overlays of water quality 
records and climatic information. Sometimes, potential problems or hazards are not obvious 
because events occur gradually or from cumulative effects. Trends analysis is valuable for 
recognising gradual change and for predicting where things may be going wrong. 

Monitor performance with a control chart plotting a characteristic against either time or sample 
sequence number. A control chart clearly marks: 

• guideline value 
• each measured data point 
• mean value of the measurements 
• control limits. 
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Base control limits on long-term monitoring data, including data from the reporting period. 
Limits are calculated from the long-term standard deviation and shown by horizontal lines 
parallel to the mean, but shifted by several standard deviations (at least 1.64). They define the 
area in which most of the long-term data falls. Given a system is ‘in control’, most reporting 
period data will also lie between these limits. Control charts also assess ongoing performance, 
rather than for a given reporting period. You should then calculate control limits and the mean 
from all the available data over previous years, and recalculate it regularly. 

The people responsible for interpreting and recording results must know how to best assess 
and communicate them. Use an appropriate timeframe to review and compare results with 
previous measurements, baseline expectations and guideline values. A utility should have 
procedures for this. 

E5.3 Corrective and preventative actions 

Actions 
• Write procedures for corrective actions and responses to non-conformances. 
• Establish communication systems to deal with unexpected events. 

What should be done to prevent and manage non-conformances and incidents depends on 
the effect these have on the community, customers and stakeholders, and on employee 
safety, assets and the environment. Risk analysis, trend analysis, failure analysis and any 
other monitoring activities can help identify potential problems.  

When managing non-conformance, verify that the utility: 

• acts promptly to restore control and eliminate causes 
• minimises impact on the public and the environment  
• reviews the cause 
• acts to prevent recurrence 
• prepares improvement plans for the process. 

Establish and communicate procedures for corrective actions 
When monitoring results indicate a non-conformance, follow pre-determined procedures to 
bring the process back under control. Procedures to prevent recurrence should be appropriate 
to the impact of the problem. If you fail to take immediate or corrective action, an incident or 
emergency may result. 

For breaches that could compromise a key objective, respond immediately. Define 
responsibilities and authorities in clear, corrective action procedures, and communicate them 
and train staff to follow them. 
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Element 6: Management of incidents and 
emergencies 
Components 

1. Incident and emergency response protocols 
2. Communication 
3. Incident reporting 

 

Although a utility has strategies to prevent incidents, complaints and emergencies, some 
events cannot be anticipated or controlled, or are so unlikely that costly preventative measures 
are unjustified. 

Most utilities have emergency management frameworks in place. The framework will include 
response categories, formulation of emergency management teams, emergency delegations 
and standard forms. Wastewater quality incident management should form part of this 
corporate framework 

To respond constructively and efficiently to such events, be adaptable. Where possible, 
identify emergency scenarios, and write incident/complaint and emergency protocols, 
including communication procedures. Attempting to create procedures ‘on the run’ is likely to 
result in inefficiency, lack of coordination, poor response times and possibly loss of public 
confidence. 

Emergency plans should be regularly tested to determine their ability to be executed at short 
notice 

Undertake a risk assessment and a review of hazards and events that can create emergency 
situations, such as: 

• A customer does not meet trade waste quality requirements. 
• A utility does not meet regulatory and other obligations. 
• An accident on the customer’s premises such as a blockage or overflow increases contaminant 

levels. 
• A change in raw materials adversely affects a process or treatment. 
• Equipment breaks down on the customer’s premises. 
• There is a prolonged power outage to the customer and the sewerage system. 
• Lightning damages electrical equipment. 

Emergencies may also result from causes such as: 

• extreme weather events like flash flooding or cyclones 
• natural disasters like fire or earthquakes  
• human actions like sabotage or strikes.  
• Poor maintenance 

E6.1 Incident and emergency response protocols 

Actions 
• Define potential incidents and emergencies, and consult relevant agencies on procedure and 

response plans  
• Train employees and regularly test emergency responses 
• Investigate any incidents or emergencies and revise protocols as necessary. 

 

Incident and emergency response protocols are a priority. Define potential incidents and 
emergencies, and develop written response plans. 
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Consult the relevant regulatory authorities and other agencies so your plans follow current 
government emergency responses. Establish confidence and goodwill, and build trust and 
understanding with your partners so you can act more effectively in an emergency.  

Train your staff in emergency response so they can manage incidents effectively. Regularly 
review and practice response plans. This both prepares staff and shows opportunities to 
improve the plans.  

After an incident or emergency, investigate the event and debrief staff on their performance 
and address any issues or concerns.  

Fully record and report on the incident. Learn from it to plan and prepare better for the future. 
Also review existing protocols for changes you may need to make. 

Learn from incidents 
Responding to site neighbours and the public is part of operating a system. Deal with 
complaints and/or incident reports in line with your protocols. 

Define: 
• protocols for notifying incident/complaints and communicating responses 
• responsibilities 
• investigation and action 
• incident overview. 

Report any incidents affecting either a company/organisation or a network.  

Regularly update emergency contact details  
Protocols should list 24-hour contacts of all agencies. Update and reissue the list every 6 
months. Particularly identify internal and external emergency contacts. 

An overflow is an example of where you will need to notify other organisations. Table 12 shows 
how to classify and prioritise overflows based on impacts and risk.  

Figure 14 Examples of overflow priorities for notification 

 Priority 1 Priority 2 

Impact  members of public may be exposed to 
wastewater or wastewater-contaminated 
wastewater, particularly if containing 
significant trade waste 

 recreational waters or shellfish beds may 
be polluted 

 a small spill onto land that affects no 
more than one household 

 a small spill into water not used for 
recreational purposes or for shellfish 
cultivation or gathering (commercial or 
otherwise) 

Response  may require a public health or 
environmental response 

 notify immediately by phone 
 stop discharge, contain and clean up 

 public health or environmental 
response unnecessary 

 if notified during normal working hours, 
immediately contact organisations 
below by email or phone 

Who to 
notify 

 pollution hotline established by environmental protection agency and/or water utility 
 public health services 
 environmental health officer for relevant local authority 
 other regulatory authorities or key agencies 
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E6.2 Communication 

Actions 
• Define communication protocols, consulting relevant agencies, and prepare a contact list of key 

people, agencies and businesses.  
• Develop a public and media communications strategy.  

 

Effective communication is vital in managing incidents and emergencies. Responsibilities for 
communication will always rest with the nominated Incident Controller. You should establish 
clear protocols for both internal and external communications, involving relevant agencies, 
such as health authorities, and, where appropriate, customers. 

These protocols should include: 

• regularly updated contact list of key people, agencies and businesses 
• detailed notification forms 
• procedures for internal and external notification 
• definitions of responsibilities and authorities. 

Maintain customer and public confidence 
How you handle incidents, complaints and emergencies significantly affects public trust.  

As part of the Incident Response Protocols, develop a public and media communication 
strategy before an incident or emergency occurs. Have draft notifications ready for the public 
and media, and think of your target audience. A trained and authoritative contact should 
handle all communications in an incident or emergency. Keep staff informed because they are 
informal points of contact for the community. 

Tell customers and the public when an incident is over, including the cause of it and how you 
will act to reduce any future problems. This will help ease community concern and restore 
confidence.  

E6.3 Incident reporting 

Actions 
• Compile a list of relevant agencies and officers for reporting of wastewater quality incidents 

Wastewater quality incidents are sometimes identified during normal wastewater field 
operations. A staff member may notice excessive fumes (sometimes, but not always, 
registering a gas alarm), unusual odours or discoloured effluent. They should report this 
immediately to the utility’s Wastewater Quality Management Team. 

Overflows or wastewater releases to the environment may occur at: 

• wastewater pumping stations 
• emergency overflow outlets 
• blocked/damaged pipes 
• maintenance holes. 

During normal working hours, contact the relevant agencies or officers immediately, and 
outside normal working hours as soon as practicable. The contact list should also include 
upstream parties that could be affected such as sewer mining operators.  
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Once an incident has been declared, all staff involved should maintain an Incident Log, which 
records the date and time that all activities were undertaken. These logs should be filed 
centrally as they could be used as evidence if the incident leads to litigation or a compensation 
claim.  
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Element 7: Employee awareness and training 
Components 

1. Employee awareness and involvement 
2. Employee training 

 

Successfully implementing and maintaining a wastewater quality management program relies 
on knowledgeable, skilled and motivated staff. Encourage employees to understand and 
commit to performance optimisation and continuous improvement. 

E7.1 Employee awareness and involvement 

Actions 
• Develop ways to communicate to employees about wastewater quality management and to 

increase their participation. 
 

To be confident and motivated for effective decision-making, staff need to understand 
wastewater quality management and: 

• the utility’s wastewater quality management policy 
• procedures, protocols and methods for meeting policy objectives 
• regulatory and legislative requirements 
• roles and responsibilities of staff and departments, including links between 

departments and other authorities 
• the characteristics of the wastewater system 
• contingency and incident management plans 
• how their actions affect the system and management objectives. 

Utilities should have mechanisms and communication procedures to encourage awareness. 
Ways to enhance awareness include staff education and induction programs, newsletters, 
guidelines, manuals, noticeboards, seminars, briefings and meetings. 

Continuous improvement of wastewater quality management needs committed employees. 
Contributing to decision-making that affects their jobs and areas of responsibility helps them 
to own the decisions and their implications. By using open and positive communication, 
management should encourage staff to discuss issues and actions. 

E7.2 Employee training 

Actions 
• Ensure that employees, including contractors, maintain appropriate experience and 

qualifications. 
• Identify training needs and ensure that resources support training. 
• Record all staff training. 

 

Employees and contractors need appropriate skills and training. Training also reinforces 
potential risks and mitigations to the key objectives. Employees should make effective 
decisions based on sound knowledge. This requires training in skills for performing tasks 
efficiently, and understanding the impact of activities. 

A utility should identify training needs and adequately resource training programs, such as in: 

• risk assessment and management 
• impacts of different sources on wastewater  
• waste minimisation 
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• wastewater biology and chemistry, including chemical usage 
• sampling, monitoring and analysis 
• interpretation, recording and reporting of results 
• legislation 
• customer service 
• negotiation and conflict resolution 
• incident and emergency response 
• trade waste management. 
• Wastewater operations 

Training should encourage staff to communicate and think critically about how they work. 
Typical training activities include accredited training courses, in-house training, on-the-job 
experience, mentor programs, workshops, demonstrations, seminars, courses and 
conferences.  

Record all staff training. Evaluate how effective training is and document the results. Regularly 
review staff needs so they maintain appropriate experience and qualifications. 
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Element 8: Stakeholder management 
Components 

1. Customer and stakeholder awareness and involvement 
2. Communication with stakeholders 
 

A communication and stakeholder management program should be an active, two-way 
exchange of information. A long-term commitment, it includes doing both consultation and 
education. It will help you to understand and satisfy customer and stakeholder needs and 
expectations.  

E8.1 Customer and stakeholder awareness and involvement 

Action 
• Develop a strategy to consult customers and other stakeholders. 

 

When utilities or regulatory authorities make decisions about managing wastewater quality, 
they should consult customers and stakeholders. This will help them to achieve the 5 key 
objectives for managing wastewater input.  

Developing community consultation strategies means: 

• defining scope and the potential links with wider issues or problems. This approach will 
suggest how much consultation or education is needed 

• identifying customer, industry and interest groups that may be affected by an issue. 
Understanding their needs, potential knowledge gaps and attitudes. All groups should 
be able to take part in consultation irrespective of barriers of language or distance, or 
lack of technical knowledge or resources 

• Determining the best medium for consultation 
• presenting information to customers and other stakeholders in a form they can access, 

understand and use as a basis for discussion  
• providing enough time. Stakeholders should understand and agree to the proposed 

consultation process 
• including measures to evaluate the consultation process. 

Customer and stakeholder consultation might include:  

• briefings to specific customers or industry groups who are potentially affected or who 
have interests or responsibilities 

• workshops or seminars on key issues or for special industry groups 
• focus groups, market research or surveys to determine customer and/or stakeholder 

views, knowledge, attitudes or behaviour on wastewater quality management 
• online forums 
• customer councils or panels 
• information programs targeting print media, radio and television 
• customer and community education or information exchange programs 
• technical issues papers 
• public hearings for major and controversial initiatives 
• school programs. 

Use customer forums as a consultation program 
While an organisation can consult one-on-one with individuals, a good mechanism for 
consultation and feedback is a formal advisory council or customer forum. This gives direct 
access to industry groups. The advisory council should have participation based on the 
membership reflecting the broad customer base. For many utilities customer forums are a 
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requirement by pricing regulator so they have an assurance of proactive consultation on 
matters and initiatives that could affect pricing.  

Record all consultations with customers and stakeholders. 

E8.2 Communication with stakeholders 

Action  
• Develop an effective communication program to inform customers about wastewater quality 

management. 
 

By communicating effectively with customers and community, you increase awareness of 
wastewater quality management and responsibilities. Communication helps them to 
understand the service a utility provides and how discharges affect wastewater. It may also 
assist in gaining the public’s understanding of local issues that affect them and what plans are 
in place to resolve the issue 

Promote wastewater and source input issues to them through avenues such as: 

• workshops, seminars or briefings 
• media programs 
• community briefings 
• annual or other reports on wastewater and source input quality  
• newsletters 
• websites 
• wastewater system and treatment plant tours 
• school education programs 
• customer service line or complaint handling systems. 

If you use customer behaviour as a wastewater quality control measure, survey customers 
both before and after introducing a strategy or change of operation, and then regularly, to 
measure its effectiveness.  
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Element 9: Continuous improvement, research 
and development 
Components 

1. Continuous Improvement  
2. Research and Development 

 

Organisations should participate in continuous improvement, as well as research and 
development (R & D) about wastewater quality issues. Communicating research to customers 
and stakeholders is also an aspect of Element 8, Stakeholder management. 

Improvement and research occur at various levels. At the local level, it could be to better 
characterise the quality of discharges from sub-catchments and individual customers and 
determine the impact on system performance. More broadly, it might focus on the quality and 
impacts of wastes specific to an industry, or waste from all the industries in a catchment, or 
on a wastewater system overall.  

Continuous improvement is part of the role of operational teams responsible for wastewater 
quality management. These teams have the knowledge and skills to review their current 
processes, investigate deficiencies and introduce improvements to both effectiveness and 
productivity. 

Continuous improvement looks at how to: 

• improve and optimise system performance 
• evaluate transfer and treatment processes 
• evaluate environmental impacts of effluent 
• increase water and biosolids recycling including validating critical limits and target criteria. 

Research is cost-effective when authorities collaborate, partner with other organisations and 
cooperate industry wide. This is particularly relevant when it has been demonstrated that the 
limits of improvement have been achieved through the utility’s continuous improvement cycle. 
Research leads to new policies, programs or infrastructure. It can facilitate recycling, for 
example, by developing and evaluating new guidelines, processes and technologies.  

 

E9.1   Continuous Improvement 

Actions 
• Foster a culture of continuous improvement within operating areas.  
• Use information to better manage the system and improve wastewater quality. 

Continuous Improvement is part of everyone’s role that is associated with wastewater quality 
management. A critical component is the constant review of monitoring data, which helps you 
to better understand the wastewater network and how different inputs affect key objectives. 
This is done by: 

• establishing baseline information 
• describing specific catchment characteristics, such as condition assessment results, 

wastewater quality or customer behaviour 
• identifying and characterising potential hazards 
• filling gaps in knowledge. 
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Understanding wastewater quality also helps you to identify whether additional control 
measures are needed for specific or emerging risks. Water businesses that keep abreast of 
emerging issues and changes can respond more promptly and effectively. Use the results of 
monitoring data to inform customer and community consultation. 
Continuous improvement activities include: 

• re-baseline monitoring of parameters or contaminants  
• testing of newly identified wastewater inputs or potential new trade waste 
• impact of brine stream discharge to networks from sewer mining or inter-catchment transfers  
• examining temporal and spatial variability of water and waste quality parameters 
• developing early warning systems for poor trade waste or wastewater quality and leveraging 

new technology, such as ‘the internet of things’ 
• event-based monitoring on the magnitude of impacts 
• examining how customer behaviour change affects wastewater quality 
• investigating emerging contaminants of concern 
• examining how combined discharges in a catchment may create adverse local or downstream 

conditions 
• evaluating characteristics of groundwater infiltration. 

Sometimes, a problem or complaint initiates an investigation. For example, tracing the cause 
of odours from the wastewater network may lead to examining how wastewater quality affects 
the integrity of sewerage infrastructure. Or more generally, monitoring could give data for 
models to predict impacts on network and treatment performance. 

 

E9.2   Research and Development  

Action 
• Ensure that wastewater quality management is part of the utility’s Research and Development 

program  
 

Research and development can help utilities assess if new ways of operating, new equipment 
and infrastructure is appropriate and reliable, or design changes for improved plant 
performance and control systems. New technologies need pilot-scale research and evaluation 
before being implemented full-scale.  

Most utilities rely heavily on access to industry-wide research and development through 
collaboration with kindred organisations and research bodies such as cooperative research 
centres, universities, water research bodies and industry associations.  

WSAA and Water Research Australia has prioritised six areas where collaborative research 
is focussed in Australia and New Zealand: 

• Service Delivery 
• Supply Optimisation 
• Customers 
• Workforce 
• Liveability 
• Circular Economy 

 

These priorities focus on Process, People and Product. The success of the broader research 
program will rely heavily on validated data which demonstrates wastewater quality and a clear 
articulation of areas where improvements are needed. 
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The WWQMS should clearly demonstrate areas where continuous improvement is no longer 
able to deliver efficiencies and improved levels of service, rather a ‘step-change’ is required. 
These areas should be documented and incorporated into the utility’s research plans. 
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Element 10: Documentation and reporting 
Components 

1. Managing documentation and records 
2. Reporting to internal and external stakeholders 

 

The WWQMS requires sound documentation as the basis for establishing and maintaining an 
effective management framework. Effective communication in an organisation and with the 
community and stakeholders also requires good documentation. 

Establish a system of regular internal and external reporting so key people make informed 
decisions about managing wastewater quality and ensuring systems meet key objectives, 
such as regulatory objectives and corporate goals.  

E10.1 Managing documentation and records  

Actions 
• Document information about all aspects of wastewater quality management. 
• Develop a document control system to ensure employees use current versions. 
• Establish a records management system and train employees to fill out records. 
• Review documents regularly and revise them when needed. 

 

Document all aspects of wastewater quality management. Documentation should: 

• demonstrate a systematic approach which is implemented effectively 
• develop and protect the utility’s knowledge 
• be a tool for accountability 
• provide written evidence to facilitate review and audits 
• establish due diligence  
• help effective communication. 

The WWQMS should detail the utility’s mechanisms that support the WWQMS. This should 
include foundation documents such as:  

• corporate, strategic and operational risk assessments that include components of the WWQMS 
that are preventative measures 

• specifications for operation of chemical dosing points 
• SDS and supplier analytical results for dosing chemicals 
• specifications for inter catchment transfer quality 
• controlled versions of critical policy documents such as the utility’s Trade Waste Policy, Inflow/ 

Infiltration Manual, Sewer Mining Policy etc  
• quality and critical control points, including specific operational procedures and criteria, 

monitoring and corrective actions 
• incident and emergency response plans 
• training programs 
• procedures for evaluating and reporting on results 
• consultation and communication protocols 
• performance evaluations, audits and reviews. 
• mass model or influent specification update procedures 

Storage of records 
The WWQMS and key documents should be stored electronically on a corporate backed up 
server. The utility’s version control protocols should be observed. Staff need to be able to 
reference, view and readily access documentation. If uncontrolled hardcopy versions of 
documents are required for field staff or facilities, a record of their location and update 
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schedule must be maintained. Ensure staff are trained in the use of documentation and a 
training record is kept.  Discard obsolete documents and only use current versions.  

Systems and processes may generate a large amount of data, which you must record and 
store efficiently to manage and retrieve. A good records management system will forewarn of 
potential problems, give evidence that the system is operating effectively, and report to 
stakeholders.  

Keep documentation and records systems simple and focused. Procedural detail should be 
sufficient for a qualified and competent operator to control the process. Documenting 
procedures also helps retain corporate memory. 

E10.2  Reporting to internal and external stakeholders 

Actions 
• Have procedures in place for effective internal and external reporting. 
• Report to consumers, regulatory authorities and stakeholders in line with commitments and 

obligations. 
 

Reporting on activities is integral to wastewater quality management. The level of reporting 
will depend on the importance of the wastewater source quality inputs in achieving the 5 key 
objectives, as well as on any reporting obligations. 

Internal reporting supports effective decision-making. This happens at various levels, from 
operations staff to senior executive and the Board of directors. Reporting communicates 
information between asset managers and operators, wastewater input and customer service 
staff, and to employees throughout the utility. Documented procedures defining 
responsibilities and authorities should specify the regularity of reporting. 

Reports should summarise data from monitoring or performance evaluations, or describe 
significant operational problems or incidents, identifying the corrective actions taken. Those in 
the utility responsible for performance will need to know results from audit and management 
reviews.  

External reporting, to regulatory bodies, customers and other stakeholders, ensures that 
wastewater quality management is open and transparent. A utility should consult with 
customers, stakeholders and relevant authorities on how to report, with procedures to 
communicate this. 

The utility should agree on the format for reporting the performance of the WWQMS on an 
annual basis. As a minimum, the utility should report on:  

• performance against the 5 key objectives 
• compliance against the Elements  
• significant operational failures that posed a risk to any key objectives 
• incidents defined in incident and emergency response protocols. 
• Internal and external audit results 
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Element 11:  Evaluation and audit 
Components 

1. Long-term evaluation of data 
2. Validation processes 
3. Audit of the wastewater quality management system 

 

A utility must evaluate the WWQMP over the long term to ensure the management strategies 
and their translation into policies, processes and actions are effective, and are being 
appropriately carried out. These reviews allow the utility to measure performance against the 
5 key objectives, and identify ways to improve. 

E11.1 Long-term evaluation of data 

Actions 
• Collect and evaluate long-term results to assess performance and identify trends. 
• Document and report results.  

Systematically review Annual Plan and supporting programs performance over an extended 
period, typically 3 annual reporting periods.  This will assess overall performance, identify 
emerging trends and provide evidence to prioritise improvements.  
Measure performance against the key objectives, regulatory requirements, and obligations in 
customer contracts or service agreements with internal stakeholders or outsourced providers.  

If performance is not met, assess each event by documenting your evaluations, showing 
responsibilities, accountabilities and reporting. Statistics, graphs or trend charts in a control 
chart format will help to interpret data. 

Report evaluations internally to senior executives, and externally to customers, stakeholders 
and regulators as needed. Seeing regular reviews of the results and improved responses 
boosts regulatory, customer and stakeholder confidence. 

E11.2 Validation processes 

Actions  
• Ensure processes and control measures effectively control risks to any of the 5 key objectives.  
• Revalidate processes periodically or when conditions change. 

 

Process validation aims to ensure control measures are effective and will control hazards. 
Measures should be checked before you implement them, and processes revalidated regularly 
or when variations occur. 

Some triggers for revalidation include: 
• new treatment plant or processes 
• change of dosing chemical 
• new legislation for environmental or safety standards 
• seasonal or climatic variations 
• change in customer behaviour. 
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E11.3 Audit of the wastewater quality management system 

Actions 
• Processes for internal and external audits.  
• Document and communicate audit results. 

 

An audit systematically evaluates activities and processes to confirm that objectives are being 
met. It checks that systems are being implemented correctly and are working well. It identifies 
effective aspects as well as ways to improve policy and operations. 

Internal audits are undertaken by trained staff who review the WWQMP and its operational 
procedures, monitoring programs, and records. This is essential to maintaining a functional 
system.  

A utility should define an audit’s: 

• frequency and schedule  
• responsibilities 
• requirements 
• procedures 
• reporting. 

This should be scheduled to cover all aspects of the Plan over time. The audit should be 
centrally managed as responsibilities for wastewater quality management and achieving key 
objectives are shared. 

Utilities should also consider external auditing by a third party or by peer review. This can 
help maintain credibility and confidence with customers, regulators and other stakeholders. 
These audits should focus on confirming results of internal audits, and whether 
recommendations are implemented. 

Auditors should deliver a written report for staff and management. Senior management should 
consider the outcomes of audit reports when reviewing departments and functions. A utility 
should inform regulators of system audits and their outcomes and ask for feedback.  
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Element 12: Review and continual 
improvement 
Components 

1. Review by Senior Executive or managers 
2. Plan for improving wastewater quality management 

 

Senior executive support, commitment and ongoing involvement are essential to continually 
improve a utility’s activities. This entails regular reviews of the WWQMP approach, help with 
developing action plans, and committing resources to improve a utility’s operations and overall 
performance. 

E12.1 Review by senior executive/managers 

Action 
• Review how effective the management system is and evaluate the need for change. 

The Senior Executive Sponsor utility should assume responsibility for ensuring that there is a 
process to review relevant documents, consider the concerns of customers, regulators and 
other stakeholders, and evaluate policy, objectives and preventative strategies relevant to the 
WWQMP. 

 Process documents include: 

• audit reports  
• previous management reviews 
• evaluations of verification results 
• validations of control measure combinations 
• reports on corrective actions 
• the Wastewater Quality Management Improvement Plan (see Section 12.2) 
• senior executive reviews. 

E12.2 Plan for improving wastewater quality management  

Actions 
• Develop a Wastewater Quality Management Improvement Plan.  
• Communicate and implement the plan and monitor how effective the steps are. 

 

As issues are identified they should be included in a structured improvement plan. They can 
emanate from a range of areas, including maintenance reports, functional changes or external 
feedback. Issues can include: 

• capital works 
• training 
• enhanced operational procedures and processes 
• consultation and behaviour change programs 
• research and development opportunities 
• incident protocols 
• enhanced policy and objectives for managing wastewater quality 
• communication and reporting. 
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Prioritise actions according to risk 
Improvement plans often have significant budgetary, regulatory and pricing implications. They 
may need detailed cost-benefit analysis and careful prioritisation according to risk (see E3.4). 
An improvement plan can address a risk by taking several steps. For instance, in the short-
term a utility may: 

• increase monitoring of targeted points of high-risk waste 
• act to conserve waste 
• increase staffing 
• develop customer awareness programs. 

 Long-term it could: 

• upgrade its treatment facilities 
• improve on-site treatment by firms before discharge, helping them develop effluent 

improvement plans to better manage problem constituents or new risks 
• review influent standards 
• develop cleaner production programs.   

Improvement plans should include objectives, actions, accountability, timelines and reporting. 
Communicate them throughout the utility and to customers and stakeholders. Once 
implemented, they should be incorporated into ‘business as usual.’ 
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Abbreviations 
ANZSIC Australian and New Zealand Standard Industrial Classification  

BOD5 Biochemical Oxygen Demand 

CCP Critical Control Point 

COD Chemical Oxygen Demand 

EP Equivalent Population 

HACCP Hazard Analysis and Critical Control Points 

ISO International organisation for standardisation 

NATA National Association of Testing Authorities, Australia 

NTU  Nephelometric turbidity units 

PFAS perfluorinated alkylated substances 

QCP Quality Control Point 

SI Systeme internationale, the international system of units 

SDS Safety Data Sheet 

TDS Total dissolved solids 

WWQMP Wastewater quality management plan 

WWQMS Wastewater quality management system 

WWTP Wastewater treatment plant 
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Glossary of terms 
 

Biochemical 
Oxygen 
Demand 

A measure of the amount of oxygen consumed in five days by microorganisms 
in a given sample at a given temperature. It is determined by the amount of 
organic matter available as food for the organisms to consume 

Biosolids Organic solids, derived from wastewater treatment processes, appropriate for 
reuse 

CAPEX Capital expenditure 
Funds spent developing or acquiring a long-term asset such as a product, a 
system or intellectual property 

Chemical 
Oxygen 
Demand 
 

A measure of the amount of oxygen used in the chemical oxidation of 
carbonaceous organic matter in wastewater 

Circular 
Economy 

An economy that uses a systems-focused approach and involves industrial 
processes and economic activities that are restorative or regenerative by 
design, enable resources used in such processes and activities to maintain their 
highest value for as long as possible, and aim for the elimination of waste 
through the superior design of materials, products, and systems (including 
business models) 

Cleaner 
Production 

The integration of sustainability principles to processes, products and services 
to increase resource efficiency and reduce risks to humans and the 
environment. Cleaner production of trade waste generally covers the top tiers of 
the waste hierarchy (avoidance, reduction and reuse) within the boundaries of 
the facility generating the waste but can also include using wastes from one 
industry in another. 

Critical Control 
Point 

A point, step or procedure at which controls can be applied to prevent, eliminate 
or reduce a hazard to acceptable levels 

Domestic 
wastewater 

Wastewater arising from a dwelling used for primarily domestic purposes. It 
does not contain trade waste 

Decentralised 
wastewater 
treatment 
system 

A wastewater treatment system operated not by the water utility but by private 
individuals. Wastewater generated on site is collected on site and treated on site 
- the treated wastewater may be used on site for flushing toilets or irrigation. 

Drinking water Water intended and of suitable quality for drinking. Also referred to as potable 
water 

Electrical 
conductivity 

A measure of a material’s ability to conduct an electrical current. Usually 
measured in a solution in Siemens per metre (S/m), µS/cm or ohm-1 per metre 
(SI units) 

Equivalent 
Population 

Refers to the amount of oxygen—demanding substances whose oxygen 
consumption during biodegradation equals the average oxygen demand of the 
wastewater produced by one person. For practical calculations, it is assumed 
that one unit equals 54 - 60 grams of BOD per 24 hours 

Hazard 
Analysis and 
Critical Control 
Points 

A systematic preventative approach to water quality assurance that addresses 
physical, chemical and biological hazards as a means of prevention 

 

 

Hazardous 
waste 

Waste generated by a commercial, industrial or scientific process and 
prescribed to be hazardous by, and required to be managed in accordance with, 
local legislation 
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Headspace Air space within a wastewater system 

infiltration Flow of groundwater or stormwater to the sewer through cracks or gaps within 
the sewerage network 

Influent Stream of water or wastewater that enters any system or treatment unit 

Inflow Flow of stormwater to the sewer through a direct (including illegal) connection to 
the sewer 

OPEX Operational expenditure. The ongoing costs of running or maintaining an asset 

pH A measure of the hydrogen ion concentration in a solution. On the pH scale of 0-
14, a value of 7 represents a neutral condition; decreasing values below 7 
indicate increasing hydrogen ion concentration (acidity); and increasing values, 
above 7, indicate decreasing hydrogen ion concentration (alkalinity) 

Perfluorinated 
alkylated 
substances 

A large group of compounds characterized by a linear aliphatic backbone 
(commonly octyl), a high degree of fluorination (usually per-fluorinated) and 
often featuring a carboxylic- or sulfonic- acid functionality. At high 
concentrations, certain PFASs have been linked to adverse health effects in 
laboratory animals that may reflect associations between exposure to these 
chemicals and some health problems such as low birth weight, delayed puberty 
onset, elevated cholesterol levels, and reduced immunologic responses to 
vaccination (USEPA) 

Quality Control 
Point 

A point, step or procedure at which monitoring can be undertaken to determine 
the presence of a hazard or potential hazard 

Residuals The organic components removed from wastewater during treatment 

Sewer mining Diversion, collection and treatment of raw wastewater for on-site purposes such 
as recycling 

Tankered 
waste 

Wastewater collected, transported and intended to be discharged at a 
wastewater treatment plant or sewer 

Trade waste Wastewater, which is prescribed to be trade waste, according to the criteria of a 
water utility, and is suitable for discharge into the water utility’s sewerage 
system. Trade waste includes (but may not be limited to) wastewater discharged 
from premises as a result of trade, industrial, commercial, medical, dental, 
veterinary, agricultural, horticultural, or scientific research or experimental 
activities. Wastewater discharged from private residential premises is not trade 
waste. 

Triple bottom 
line 

An accounting framework with three parts: social, environmental and financial. 
Organisations have adopted the TBL framework to evaluate their performance in 
a broader perspective to create greater business value 

TDS Total Dissolved Solids 
A measure of the combined content of all inorganic and organic substances 
contained in a liquid in molecular, ionised or micro-granular suspended form. 

Turbidity Condition in water or wastewater caused by the presence of suspended matter. 
Usually reported in nephelometric turbidity units (NTU) determined by 
measurements of light scattering 

Waste 
concentration 

Measured concentration of a particular substance in a wastewater discharge, 
generally measured as mg/L 

Waste 
hierarchy 

A list of options for managing waste to drive resource efficiency, in the following 
order of preference: 

• avoidance 

• minimisation 

• re-use 
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• recycling 

• recovery of energy 

• treatment 

• disposal 

 
Waste load 

Mass of a particular substance in a wastewater discharge, generally measured 
in kg or tonnes 

wastewater Used water of a community or industry, containing dissolved or suspended 
matter. It may or may not contain trade waste, domestic wastewater, 
groundwater, surface water or stormwater. 

Wastewater 
system 

System for the collection, treatment and disposal of wastewater. It includes all 
sewers, pumping stations (including pressure mains), storage tanks, wastewater 
treatment plants (WWTPs), outfalls, effluent and biosolids treatment and 
recycling / distribution facilities and other related structures operated by the 
Wastewater Utility (WWA), including its authorised agents responsible for the 
collection, treatment and disposal of wastewater. 

Validation A quality assurance process of establishing evidence that provides a high 
degree of assurance that a product, service, or system accomplishes its 
intended requirements. This often involves acceptance of fitness for purpose 
with end users and other product stakeholders. 

Verification A quality control process that is used to evaluate whether a product, service, or 
system complies with regulations, specifications, or conditions imposed at the 
start of a development phase. Verification is often an internal process, and can 
be in development, scale-up, or production.  

Wastewater 
Quality 
Management 
Plan 

A plan that encapsulates all the utility’s policies, systems and processes to 
manage wastewater quality and demonstrate how the 5 key objectives will be 
met  
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Appendix A Evidence Guide       
Element Sub-Element Measure Supporting Records 

1. Commitment to 
wastewater quality 
management 

1.1 Wastewater Quality 
Management Plan and 
associated policies 

 

1.1.1 The Utility has an approved framework and objectives for 
wastewater quality management. 

 

 

Adoption of the 12 elements into a stand-alone 
management system, or inclusion into an 
established management system (e.g., 
Integrated Management System or 
Environmental Management System). 

 

Wastewater Quality Customer Policies (Trade 
Waste, Customer Connection) endorsed and 
regularly reviewed. 

 

Wastewater Quality Inputs (Inflow/ Infiltration, 
Treatment Chemicals, Inter-catchment 
Transfers) documented in a management plan 
endorsed by Executive Management 

1.1.2 An Executive endorsed WWQMP or framework document 
Plan document endorsed by Senior Management 

Document contained in Corporate Document 
Management System 

1.2 Regulatory and formal 
requirements 

 

1.2.1 The Utility has a process for identifying regulatory and formal 
requirements. 

Regulations and formal requirements listed in 
the WWQMP. 

1.2.2 The Utility has a process for allocating review of regulatory 
changes to responsible officers 

Evidence of regulatory review function 
operating within the Utility 
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1.3 Engaging stakeholders 1.3.1 The Utility has a process for determining the identity and role of 
stakeholders in relation to WWQM 

Stakeholder map and management plan 

2. Assessment of 
the hazards 

2.1 Describing the 
wastewater system 

 

2.1.1 The Utility has assembled subject matter experts to describe and 
document teach wastewater catchment and identify all inputs and 
system components that have an influence on wastewater quality and 
product quality specifications 

Wastewater catchment plans, hydraulic models, 
GIS with CCP and QCPs geo-located.  

2.2 Initial Investigations 

 
2.2.1 The Utility should acquire baseline data for the wastewater 
network through research and investigative monitoring 

Report on routine monitoring results covering 
seasonal variation - 12 months where possible 

2.3 Setting specifications for 
wastewater quality 

 

2.3.1 The Utility should determine the capacity of the wastewater 
network to manage wastewater and meet the 5 key objectives 

Product and/ or influent specification document 

2.4 Assessing the 
wastewater system 

 

2.4.1 The Utility has identified and collated wastewater quality data and 
undertaken an analysis against system capability based on meeting the 
5 key objectives and product quality specifications 

System capability report based on the 5 key 
objectives 

2.5 Identifying hazards and 
hazardous events 

 

2.5.1 The Utility has defined the approach and methodology to be used 
for hazard identification and risk assessment 

Hazard identification and Risk assessment 
procedure based on ISO 31000:2018 

2.5.2 The Utility has identified and documented hazards relevant to 
each component of the wastewater system based on the wastewater 
quality management objectives and product quality specifications 

Hazard identification or risk register 

2.5.3 The Utility has determined the level of risk for each major hazard Risk assessment worksheet and control 
measures 

2.5.4 The Utility has identified key areas of risks and prepared a risk 
management plan 

Risk management plan 

2.5.5 The Utility has identified and documented the major areas of 
uncertainty or assumption for each hazard and relevant actions 

Risk management plan  
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3.Risk assessment 
and control 

3.1 Assessing risk 
3.1.1 The Utility has identified and documented the preventative 
measures and prerequisite programs in place from input source to 
WWTP for each significant hazard or hazardous even 

Risk management workshop minutes 

3.2 Risk acceptability and 
treatment 

3.2.1 The Utility has evaluated uncertainty about each risk and 
considered the additional control measures 

Risk management workshop minutes 

3.2.2 The Utility has a process for capturing contingencies identified 
during the risk assessment process are formalised into contingency 
plans 

Hazard identification and risk assessment 
(HIDRA) process 

3.3 Review of risk 
management effectiveness 

3.3.1 The Utility has reviewed the risk assessment for alignment with its 
risk assessments at corporate and operational levels 

Corporate risk management framework 

3.4 Control measures 3.4.1 The Utility has undertaken an assessment of adequacy of control 
and preventative measures and the level of acceptable residual risk 

Risk review workshop minutes 

3.5 Supporting programs 

3.5.1 The Utility should identify existing external programs of support 
and develop a register of key programs and link them to specific 
wastewater system process steps (connection, reticulation and 
treatment) 

Documented external programs such as those 
specific to local or state government areas, 
including plans for economic development, 
environmental licensing and development 
approvals, drinking water, treatment quality or 
catchment management plans 

4. Operational 
monitoring and 
control 

4.1 Operational monitoring 
program 

4.1.1 The Utility monitor all operations relevant to wastewater quality 
management as part of its operating framework 

Operational monitoring plan identifies system 
performance monitoring 

4.2 Control points 

4.2.1 Critical Control Points (CCPs) The Utility has a documented 
method to determine the process steps that are CCPs 

Documented CCP flowchart/decision tree 

4.2.2 The Utility has a register of CCP's and the associated alerts and 
critical limits 

Documented CCP register with associated limits 

Documented CCP corrective action plan or 
procedures 
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4.2.3 Quality Control Points (QCPs) The Utility has a documented 
method to determine the process steps that are QCP 

Documented QCP register with associated limits 

4.2.4 The Utility has a register of QCP's and associated alert and critical 
limits 

Documented QCP corrective action plan or 
procedures 

4.3 Corrective and 
preventative actions 

4.3.1 The Utility has documented corrective actions procedures to 
respond to breaches of operational plan commitments, including 
communications protocols 

Documented corrective action procedures 

4.4 Equipment capability and 
maintenance 

4.4.1 The Utility has all monitoring equipment relating to operational 
plan commitments identified in a management system 

Asset register, maintenance plans or works 
asset management system 

4.4.2 The Utility has documented procedures and processes for 
maintenance, calibration and verification of performance of equipment 
relating to the operational plan 

Maintenance and calibration records 

4.4.3 The Utility has CCP equipment installed by a third party (trade 
waste discharger or other utility) contained within an Agreement with 
clearly defined operating protocols and maintenance responsibilities 

Copy of certified agreement 

5. Verification 
monitoring 

• 5.1 Wastewater 
quality monitoring 
program 

 

5.1.1 The Utility has a monitoring plan that monitors all identified 
hazards in relation to the 5 key objectives and the product quality 
specifications 

Wastewater quality monitoring plan 

5.1.2 The Utility has an established process for determining monitoring 
frequency 

Wastewater sampling frequency assessment 
process 

• 5.2 Short term 
evaluation of data 

•  

5.2.1 The Utility has a documented procedure for evaluation and 
assessment of monitoring data related to 5 key objectives and product 
quality specifications 

Monitoring evaluation plan 

5.2.2 The Utility has a framework for periodic reporting of wastewater 
quality monitoring 

Monitoring results report 
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5.2.3 The utility has processes in place to determine monitoring data 
reliability 

Monitoring validation process 

• 5.3 Corrective and 
preventative actions 

5.3.1 The Utility has procedures for documenting non-conformance and 
corrective action requests 

Process map of corrective action process 

5.3.2 The Utility has communication procedures for alerts and 
notifications from verification monitoring documentation 

Evidence of communication plan, records of 
correspondence 

6. Management of 
incidents and 
emergencies 

• 6.1 Incident and 
emergency protocols 

6.1.1 The Utility has identified potential incident scenarios, escalation 
triggers and responsibility for response 

Incident management system, emergency 
response manual 

6.1.2 The Utility has documented procedures and response plans for all 
incident and emergency scenarios 

Emergency response manual 

6.1.3 The Utility conducts simulated incidents to ensure appropriate 
response / equipment / procedures / debrief 

Incident management system, incident 
response exercises, exercise debrief minutes 
and action plans 

6.1.4 The Utility has documented investigation procedures for all 
incidents / emergencies & revise procedures where necessary 

Incident Management System, procedure review 
process 

6.1.5 The Utility has a document management system for emergency 
response procedures 

Document control manual 

• 6.2 Communication 

6.2.1 The Utility has clearly defined protocols for internal and external 
communications during incidents and emergencies that include contact 
lists of key people, agencies and businesses 

Emergency response communications plan 

6.2.2 The Utility has a means to ensure that key contacts or alternatives 
can be always reached 

Emergency response roster and contact list 

6.2.3 The Utility has a process to check the currency and effectiveness 
of its emergency contact systems 

Document control system 
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6.2.4 The Utility has a predefined process for public and media 
communications during incidents and emergencies 

Emergency response communications plan 

6.2.5 The Utility has trained media liaison officers that are nominated as 
the responsible officers for interactions with the media during incidents 
and emergencies 

Emergency management roster 

6.2.6 The Utility has a mechanism to ensure that operational staff do 
not talk directly to the media during or after quality incidents and 
emergencies 

Emergency response communications plan 

6.2.7 The Utility has a process for public and media notifications for all 
foreseeable events and consequences 

Emergency response communications plan 

• 6.3 Incident reporting 
6.3.1 The Utility has a process to ensure any incidents are reported and 
employees are aware of the process 

Incident response plan 

7. Employee 
awareness and 
training 

• 7.1 Employee 
awareness and 
involvement 

7.1.1 All relevant Utility employees and contractors have participated in 
an WWQMP awareness program. 

Training records 

7.1.2 The Utility has a mechanism in place to provide regular updates to 
all relevant employees and contractors on progress against objectives 
and achievements of the WWQMP 

Communication plan, Audit plan 

7.1.3 The Utility has prepared information that is specific to roles so 
that all employees and contractors can identify how they contribute to 
wastewater quality management 

Position descriptions, contractor conditions 

7.1.4 The utility has communicated responsibilities for relevant aspects 
of wastewater inputs to new and existing staff and contractors 

Position descriptions, contractor conditions 

• 7.2 Employee 
training 

7.2.1 The Utility has a process for the induction and training of 
employees including contractors to ensure they are aware of the impact 
of their actions on wastewater quality management 

Induction procedure, course training records, 
mentor programs, demonstrations, seminars, 
conferences 
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7.2.2 The Utility has a process for assessing and maintaining 
appropriate experience, skills, competencies and qualifications of all 
employees and contractors 

Induction, training records by accredited 
training agencies e.g., National Water Training 
Package 

7.2.3 The Utility has identified training needs relating to wastewater 
inputs and quality and have an adequately resourced training & 
assessment program 

Skills training matrix  

7.2.4 The Utility maintains records of employee training requirements 
and currency 

Training records 

8 Stakeholder 
management 

• 8.1 Customer and 
stakeholder 
awareness and 
involvement 

8.1.1 The Utility has strategies & processes for consulting with the 
customers and other stakeholders to establish needs and expectations 
with respect to wastewater quality 

Community consultation strategy, stakeholder 
management plans 

• 8.2 Communication 
with stakeholders 

8.2.1 The Utility has a process for active communication with customers 
that includes education about wastewater source quality management 
and promotes an awareness of their obligations about wastewater 
quality management 

Customer Communication Plan, records of 
complaints and follow up with customers 

8.2.2 The Utility has a process for providing information to stakeholders 
on the benefits of wastewater quality management 

Stakeholder Communication Plans 

9 Continuous 
improvement, 
research and 
development 

• 9.1 Continuous 
improvement 

9.1.1 The Utility includes continuous improvement as part of the role of 
all staff involved with wastewater quality management 

 

Position descriptions 

9.1.2 The Utility has processes to adopt ideas and process 
improvements from operational areas 

Idea generation process 

• 9.2 Research and 
development 

9.2.1 The Utility has a research and development program that includes 
wastewater quality and source input management 

Research and development plan 

9.2.2 The Utility partners with research organisations Membership of CRC’s and research bodies 
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10 Documentation 
and reporting 

• 10.1 Managing 
documentation and 
records 

10.1.1 The Utility has a process for documenting, recording and 
retrieving information on wastewater quality management 

Document management system  

10.1.2 The Utility has process to ensure that documents and records are 
readily accessible to employees and are in a form tailored to the 
location and use 

Physical document check at staff office and 
depot locations 

10.1.3 The Utility has a document control process that includes version 
control that ensures that current versions are those that are in use and 
obsolete documents are no longer available or used 

Physical document check at staff office and 
depot locations 

10.1.4 The Utility has a process for systematically managing its records 
related to wastewater quality management and a supporting process to 
train staff in its use. 

Document management Procedure, Training 
records 

10.1.5 The Utility has a process for the reviewing and revision of 
documentation relating to wastewater quality management 

Document revision procedure 

• 10.2 Reporting to 
internal and external 
stakeholders 

10.2.1 The Utility has a reporting procedure as part of the WWQMP WWQMP 

10.2.2 The Utility has an annual report of results from the WWQMP and 
makes it available to interested stakeholders 

Annual report 

11. Evaluation and 
audit 

• 11.1 Long-term 
evaluation of data 

11.1.1 The Utility has a process for collecting and evaluating quality 
data to determine trends, associations and non-conformances and uses 
the findings to improve its processes 

Annual report 

11.1.2 The Utility has a process for collecting and evaluating operational 
feedback to determine trends and associations and uses the findings to 
improve its processes 

Process review documentation 

11.1.3 The Utility maintains a database of wastewater quality data Wastewater quality database 

• 11.2 Validation 
processes 

11.2.1 The Utility has a documented process for validating that the 
WWQMP will ensure that the 5 Key Objectives are met 

Procedure for validation, documented validation 
step as part of risk assessment 
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11.2.2 The Utility has established triggers for validating that control 
measures are effective to meet the 5 Key Objectives 

Risk assessment documentation for each input 
source 

11.2.3 The Utility has evaluated scientific and available information as 
part of the validation process Validation evidence including literature 
review, WSAA Network 

Reports on validation exercises 

• 11.3 Audit of 
WWQMP 

11.3.1 The Utility has a process for reporting the results of its 
evaluation of long-term data 

Documented procedure 

11.3.2 Audit programs implemented in accordance with documented 
audit process 

Audit schedule 

11.3.3 The Utility staff perform soft audits to check the full 
implementation of the WWQMP 

Approved internal audit plan 

11.3.4 The Utility's peer reviewers undertake audits of the 
implementation of the WWQMP 

Peer review report 

11.3.5 The Utility's independent reviewers undertake audits of the 
implementation of the WWQMP 

Audit plan and schedule 

11.3.6 The Utility has a process for communicating the WWQMP audit’s 
findings and improvement opportunities to responsible staff 

Audit results report 

11.3.7 Information required to be communicated to regulators is 
identified and mechanisms for communication is documented 

Audit results report 

11.3.8 Reporting is undertaken in accordance with documented 
procedure 

Annual report 

12.1.1 Senior executives review the effectiveness of the WWQMP to 
ensure it continues to meet business and stakeholder needs 

Meeting minutes 
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12. Review and 
continual 
Improvement 

• 12.1 Review by 
senior 
executives/managers 

12.1.2 The Utility has a process for programming capital, operational 
and procedural improvements following senior executive review of 
WWQMP 

Meeting minutes 

• 12.2 Plan for 
improving 
wastewater quality 
management 

12.2.1 The Utility has an annual improvement plan endorsed by the 
senior executive that consolidates and prioritises capital and operational 
improvement actions 

Improvement Plan 

12.2.4 The Utility has a process for reviewing the actions within its 
improvement plan to keep track of progress and to make sure that the 
actions have been effective in practice 

Documented review process 
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