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1 Introduction

Policy context 

The purpose of the State Environment Protection Policy (Waters), herein referred to as “SEPP (Waters)” 

or “the Policy”, is to protect and improve the quality of Victoria’s waters with the objectives of:   

• achieving the level of environmental quality required to protect the beneficial uses of waters;  

• ensuring that pollution to waters from both diffuse and point sources is managed in an integrated 

way to deliver the best outcome for the community; and  

• protecting and improving environmental quality through consistent, equitable and proportionate 

regulatory decisions that focus on outcomes and use the best available information. 

SEPP (Waters) achieves these objectives by setting out:  

• the beneficial uses of water environments that Victorians value and want to protect and enhance 

(Box 1);   

• the levels of environmental quality required to protect beneficial uses; and 

• strategic goals, obligations, decision rules and processes to be followed for protection agencies, 

businesses and communities to identify, prioritise and control risks to beneficial uses, within a 10-

year timeframe. 

The SEPP (Waters) establishes a program to: 

• prevent environmental harm to the beneficial uses of waters;  

• ensure areas already meeting environmental quality objectives continue to meet them; and  

• achieve a level of improvement in prioritised areas where environmental quality poses a risk to 

beneficial uses or is not good enough to support them. 

SEPP (Waters) is supported by an Implementation Plan which describes six critical action areas that will 

be the focus of implementation actions during the first 3-5 years of the Policy and that government has 

committed to regularly publicly report on. The Implementation Plan is described in further detail in 

Section 3.3.2. 

State Environment Protection Policy (Waters) 
monitoring, evaluation and reporting framework 
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Box 1 Beneficial Uses 

The beneficial uses in the Water SEPPs describe the values and uses of water environments that Victorians want 

to protect. To define whether these beneficial uses are being protected, the SEPPs set environmental quality 

objectives for different physical, chemical and biological indicators. The beneficial uses vary across different water 

environments in Victoria, in recognition of the fact that natural environmental quality varies significantly across 

areas, for example between groundwater and estuaries.   

The beneficial uses proposed in the SEPP (Waters) were developed based on feedback received from extensive 

stakeholder consultation, as well as a detailed analysis of the existing, and any potential new, beneficial uses 

identified. They include:  

• Water dependent ecosystems and species 

• Human consumption of water after appropriate treatment 

• Potable water supply  

• Agriculture and irrigation 

• Human consumption of aquatic food 

• Aquaculture 

• Industrial and commercial use 

• Water based recreation 

• Tradition Owner cultural values 

• Cultural and spiritual values 

 The SEPP (Waters) monitoring, evaluation and reporting framework 

The SEPP (Waters) monitoring, evaluation and reporting framework, herein the “MER framework”, is a 

supporting document to SEPP (Waters) that guides the Department of Environment, Land, Water and 

Planning (DELWP), Environment Protection Authority (EPA) and partnership agencies to monitor, 

evaluate and report on the effectiveness of SEPP (Waters) and to use this information in a continuous 

cycle to drive improvement. Monitoring, evaluation and reporting enables DELWP, EPA, partnership 

agencies and the wider community to know whether SEPP (Waters) has been effective in reaching its 

goals and to contribute, through internal reporting and adaptive management, to the effective 

implementation of the Policy. 

The MER framework describes the processes to assess and communicate whether SEPP (Waters) is 

achieving its overall objectives by:  

• monitoring and evaluating whether beneficial uses have been protected through the maintenance 

and improvement of environmental quality (as measured by environmental quality indicators and 

objectives set out in SEPP (Waters)); 

• evaluating whether environmental quality and, by proxy, beneficial uses have been protected and 

improved through the implementation of decision rules and obligations and set out in SEPP 

(Waters); 

• evaluating the effectiveness of implementation activities in contributing to policy objectives;   

• setting out the MER roles and responsibilities to support performance, transparency and 

accountability for management and regulatory activities implemented under SEPP (Waters); and 

• communicating, through effective reporting, on the protection of water environments and outcomes 

of the implementation of SEPP (Waters) to inform adaptive management. 

The MER framework describes requirements for both the SEPP (Waters) itself and for assessing and 

reporting on the effectiveness of the critical actions described in the Implementation Plan. To fulfil the 
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commitment in the Implementation Plan, the critical actions it describes are a priority focus of this iteration 

of the MER framework.  

This MER framework will be reviewed and revised as required to reflect changes in responsibilities, 

program arrangements and the priorities of monitoring, evaluation and reporting. 

SEPP (Waters) is also supported by a range of statutory and non-statutory guidance that provide greater 

detail on how SEPP (Waters) should be used and implemented. Guidance for SEPP (Waters) has an 

important role supporting the MER framework by providing more detailed guidance regarding the specific 

methodologies for assessing particular environmental indicators and objectives and for carrying out 

environmental risk assessment (Appendix A). 

The relationship between the MER framework, SEPP (Waters), the Implementation Plan and supporting 

policy guidance is shown in Figure 1. 

The MER framework is consistent with DELWPs Monitoring, Evaluation and Reporting Framework: Land, 

Water and Biodiversity and adopts the policies and principles for water quality management set out in the 

Australian Guidelines for Water Quality Monitoring and Reporting (2000) and the Australian and New 

Zealand Guidelines for Fresh and Marine Water Quality (2000).  

 

 
Figure 1: Relationship between the MER framework, SEPP (Waters), the Implementation Plan and supporting policy 

guidance 

State Environment Protection Policy (Waters) 
The goal of the State Environment Protection Policy (Waters) is to protect the beneficial 
uses of waters throughout Victoria. SEPP (Waters) achieves these goals by setting out:

• The beneficial uses of water environments that Victorians value and want to 

protect and enhance,  

• The levels of environmental quality required to protect beneficial uses,  

• Strategic goals, obligations, decision rules and processes to be followed for 

protection agencies, businesses and communities to identify, prioritise and 

control risks to beneficial uses, within a 10-year timeframe.

SEPP (Waters) MER framework
Assess and communicate whether the policy is achieving its overall goals by:

• monitoring and evaluating whether beneficial uses have been protected 
through the maintenance and improvement of environmental quality (as 
measured by environmental quality indicators and objectives set out in SEPP 
(Waters);

• evaluating whether environmental quality and, by proxy, beneficial uses 
have been protected and improved through the implementation of decision 
rules and obligations and set out in SEPP (Waters);

• evaluating the effectiveness of implementation activities in contributing to 
policy objectives;  

• setting out the MER roles and responsibilities to support performance, 
transparency and accountability for management and regulatory activities 
implemented under SEPP (Waters); 

• communicating, through effective reporting, on the protection of water 
environments and outcomes of the implementation of SEPP(Waters) to 
inform adaptive management

Supporting Guidance
• Existing guidance describes 

in greater detail  how the 
rules and the obligations set 
out in policy should be met 
and requirements for 
monitoring and assessment 
approaches for specific 
beneficial uses and 
environmental quality 
indicators

• Statutory and non-statutory

SEPP (Waters) Implementation Plan
• Follows recommendations of the Statutory 

Policy review (2013)
• Set out six critical actions that agencies are 

committing to address these highest risks, 
priority challenges and community concerns. 
This is to focus the implementation plan on 
the successful delivery of a smaller number 
of actions

• Key action 6 to is to address how monitoring 
and assessment against the environmental 
quality standards in the statutory policy will 
be coordinated across agencies (SPR 
requirement)
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1.2 Responsibilities  

DELWP, in partnership with EPA, is the lead agency responsible for the overarching coordination and 

delivery of the MER framework.  

An inter-agency steering committee will be developed to oversee the delivery of MER activities and 

support the co-ordination of activities that have shared responsibilities across partnership agencies. 

Annual reports will be provided to the steering committee on the progress of delivery of actions under this 

MER framework.  

The roles and responsibilities of lead agencies for actioning different components in the MER framework 

are described in Table 1. 

 Delivery of MER activities 

SEPP (Waters) is a state-wide policy with the goal of protecting and improving environmental quality 

across groundwater, wetlands, rivers and streams, estuaries and coasts. Effectively evaluating and 

communicating whether the Policy is achieving this goal requires MER activities across these different 

water environments, each of which has distinct requirements that reflect environmental conditions, threats 

and management goals.  

This MER framework is intended to guide and inform existing and future monitoring, evaluation and 

reporting across the range of water environments and regions protected by SEPP (Waters). Decisions 

about the type, where, when and the priority of specific MER activities to implement the framework will be 

determined by existing and future programs through planning processes (Figure 2), but should be guided 

by the requirements set out in the MER framework and co-ordinated through the steering committee 

described in Table 1.   

 

 

Figure 2: This MER framework provides guidance for the development of MER plans and programs within distinct policy 

segments.  

 

 

SEPP (WATERS) MER FRAMEWORK

MER PLANS FOR POLICY 
SEGMENTS/BENEFICIAL USES

MER PROGRAMS

High level framework for MER identifying the 
principles and requirements for determining 
whether SEPP (Waters) is achieving its goals. 

MER plans describing MER activities for specific 
policy segments or beneficial uses. 
Align with the SEPP (Waters) MER framework.

Align with SEPP (Waters) MER framework and 
relevant MER plans for segments/beneficial uses
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Table 1: Responsibilities for the development, finalisation and implementation of the SEPP (Waters) MER framework 

Stage Responsibility Tasks 

CONSULTATION DRAFT AND THEN FINALISE 

Development / 

negotiation 

DELWP  Coordinate and lead negotiation and drafting of MER framework content.  

Identify and engage partnership agencies to support MER activities. 

ENDORSEMENT OF FINAL 

Endorsement SEPP (Waters) Project 

control board (DELWP / 

EPA) 

Endorse the MER framework including commitments covering monitoring, 

reporting and evaluation and to address important risks and challenges.  

Ensure partnership agencies have endorsed commitment/s they are 

responsible for.  

FINAL VERSION 

Publication EPA Publish the MER framework on the SEPP (Waters) website. 

IMPLEMENTATION OF MER FRAMEWORK 

Oversight and support 

of MER framework 

DELWP, EPA and 

partnership agencies 

Develop an inter-agency steering committee that will:  

• co-ordinate and oversee delivery of activities with shared responsibilities 

across agencies; 

• co-ordinate a streamlined reporting structure; and 

• set out the key products for evaluation and reporting. 

Establish terms of reference, principals and requirements for membership of 

the steering committee. 

Partnership agencies will report annually on the progress of the delivery of 

their responsibilities under the MER framework to the steering committee. 

Delivery of MER 

framework 

DELWP / EPA Ensure that MER requirements are clear and unambiguous. 

Determine and facilitate any training or other support required. 

Ensure effective ongoing stakeholder information and engagement occurs. 

Support effective transitioning to new program arrangements, including with 

any affected parties. 

Monitoring and data 

collection 

DELWP, EPA and 

partnership agencies 

Co-ordinate the delivery of activities to monitor environmental quality 

indicators and objectives through existing monitoring programs.   

Ensure that monitoring activities are consistent with guidance in this MER 

framework and data collected can be used to answer key evaluation questions 

described in Section 3.2 and Appendix A.  

 Partnership agencies Develop their own internal MER plans to ensure delivery of their 

responsibilities under both the MER framework and SEPP (Waters). 

Report annually to the steering committee on the progress of activities to 

deliver the monitoring of environmental quality under the MER framework.  

DELWP / EPA Ensure data is collected and can be used answer key evaluation questions 

described in Appendix B. 

Evaluation  EPA (as lead agency) in 

partnership with DELWP  

Evaluate key evaluation questions relating to environmental quality objectives 

described in Section 3.2.3 of this MER framework at 3-5 yearly intervals.  

Analyse environmental quality monitoring data to test against Key Evaluation 

Questions (KEQs). 

May also commission an independent external evaluation. 

DELWP (as lead agency) 

in partnership with EPA 

Evaluate key evaluation questions described in Section 3.3.6 and Appendix B 

for the implementation of rules and obligations in the SEPP (Waters) at 3-5 

yearly intervals.  

Analyse data and information to test against KEQs. 

May also commission an independent external evaluation of KEQs. 
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Stage Responsibility Tasks 

Public reporting DELWP in partnership 

with EPA 

At 3-5 yearly intervals publish reports that describe environmental quality 

condition and trends, risks to beneficial uses of waters and the effectiveness 

of actions to implement the rules and obligation of SEPP (Waters).  

Reporting to include evaluation of KEQs in Section 3.2.3 and Appendix B and 

fulfil purpose of reporting in Section 3.4. 

Partnership agencies May also publicly report against the delivery of any commitments made in an 

MER plan in their corporate reports, annual reports, stakeholder updates, etc. 

EPA Publish all reports on its website with SEPP (Waters) and the Implementation 

Plan (all previous reports will also be retained). 

New version DELWP in partnership 

with EPA 

Responsible for producing subsequent versions of the MER framework to 

address changes in responsibilities, approaches and priorities. 

Developments of future iterations of the MER framework to be coordinated 

through the steering committee. 
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2 Elements of the SEPP (Waters) monitoring, 
evaluation and reporting framework: overview 

The MER framework describes the processes to assess and communicate whether the SEPP (Waters) is 

achieving its overall objectives. The key elements that establish the framework for assessing the 

effectiveness of SEPP (Waters) are shown in Figure 3 and described in the sections that follow.    

 Program logic 

Program logics are conceptual models that capture the rationale behind a program and describe the 

expected cause-and-effect relationship between program activities, outputs and longer-term outcomes.  

Program logics have been developed to support the SEPP (Waters) evaluation framework by providing a 

guide to when activities and the expected outcomes should occur and the most appropriate timing for 

evaluation (Section 3.1). 

 Key evaluation questions 

KEQs are focussed questions to guide evaluation activities. They provide a basis for data collection to 

assess the effectiveness of actions or a program for achieving policy objectives and validate assumptions 

that underpin the program logics.  

 

KEQs address the appropriateness, effectiveness, efficiency and legacy of actions to protect and improve 

environmental quality of water environments set out in SEPP (Waters).  

 

KEQs have been developed for: 

• environmental quality indicators and objectives (Section 3.2.3); and 

• rules and obligations (Section 3.3.6 and Appendix B).  

 Monitoring and Evaluation 

Monitoring is the periodic and repeated collection of data that is used to evaluate whether a program or 

policy is meeting its objectives. The methods for collecting data through monitoring need to be 

appropriate for, and directed towards, answering KEQS. 

 

Evaluation is the process of collating, synthesising and analysing information to answer KEQs. The 

results of evaluation should be used to inform future decisions and deliver improved performance.  

 

Two broad types of monitoring and evaluation are required for this MER framework: 

• monitoring and evaluation of the attainment of environmental quality indicators and objectives in 

water environments, as set out in SEPP (Waters) (Section 3.2); and  

• data collection, information gathering and evaluation to assess the effectiveness of the 

implementation of the rules and obligations set out in SEPP (Waters) (Section 3.3). 

 Reporting 

Reporting is the process of formally communicating information and knowledge. Reporting has the 

purpose of demonstrating the performance, accountability and transparency of management actions and 

informing adaptive management.  
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Within this MER framework monitoring and evaluation informs reporting to provide information on the 

implementation and effectiveness of regulatory and management actions, their impact on environmental 

quality and changes in the status of environmental quality (Section 3.4).  

 Adaptive management and continuous improvement 

Monitoring, evaluation and reporting should be used in a continuous cycle of adaptive management to 

promote learning that improves the implementation of SEPP (Waters) over time (Figure 3).  

 

A risk-based approach to implementing SEPP (Waters) is used to identify areas where beneficial uses 

are at greatest risk from pollution and waste, or the activities that pose the greatest risk to beneficial uses, 

to inform the prioritisation of regulatory and management action to address risk. Decision processes that 

set out criteria to transparently identify and provide justification for where MER activities should be 

prioritised are provided in Appendix C and Appendix D.  

 

Identifying and addressing knowledge gaps is used to improve future standards and policy provisions 

over the life of the SEPP (Waters) (Section 3.5). 

 Collaborating through effective partnerships 

This MER framework for SEPP (Waters) requires the state-wide assessment of environmental quality 

indicators and objectives and assessment of the effectiveness of the rules and obligations in protecting 

and improving environmental quality. An MER program of this scale requires well-developed partnerships 

across government agencies and between practitioners, scientists and policy makers to be effective. This 

includes using existing monitoring networks, internal staff where there is sufficient capacity and skills, 

technical specialists from other government agencies or research partners and supporting volunteer-

based monitoring where possible (e.g. Waterwatch and EstuaryWatch). Effective partnerships between 

different but complementary monitoring programs should be adopted to augment existing programs and 

improve efficiency. 
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Figure 3: The key elements and adaptive management cycle of the SEPP (Waters) MER framework 
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3 Applying the SEPP (Waters) MER framework

3.1 The SEPP (Waters) program logic – overall 

A program logic developed for SEPP (Waters) supports the MER framework and describes how the 

strategic goals, rules and obligations set out in the Policy link to the improvement and protection of 

environmental quality. The program logic illustrates the relationships (known or assumed) between 

activities undertaken in response to the rules and obligations set out in policy, short and intermediate 

outcomes and long-term end of program outcomes to provide the chain of reasoning that links actions 

with policy goals. The overall program logic for SEPP (Waters) is shown in Figure 4.  

The program logic describes the foundational activities (e.g. planning, research, collecting baseline data 

and forming partnerships), the influence activities to bring about behaviour change and the short, medium 

and longer-term outcomes to achieve the objectives of the Policy described in Section 1.  

In general, the rules and obligations described in SEPP (Waters) drive the foundational and influencing 

activities that lead to the short, intermediate and long-term outcomes which are then expected to achieve 

the end of program outcomes of protecting and improving environmental quality to support beneficial 

uses. The monitoring and evaluation of environmental quality objectives is the primary method of 

determining whether progress is being made towards achieving end of program outcomes during the life 

of the SEPP (Waters), as well as whether they have been achieved at the end of the Policy. The 

monitoring and evaluation of the implementation of rules and obligations of the Policy are focused on 

assessing whether the actions they are intended to drive are being implemented effectively and likely to 

lead to the desired end of program outcomes.   
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Figure 4: Overall program logic for SEPP (Waters)
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3.2 Monitoring and evaluating environmental quality indicators and objectives 

3.2.1 Background to environmental quality indicators and objectives 

SEPP (Waters) sets out a broad range of environmental quality indicators and objectives that describe 

the levels of physical, chemical and biological parameters within water that are characteristic of healthy 

water environments. There are four main types of indicators adopted in SEPP (Waters) that when 

exceeded indicate a risk to beneficial uses (Table 2).  

In general, it is very difficult and costly to directly monitor the state of beneficial uses. The environmental 

quality indicators and objectives included in SEPP (Waters) have been adopted because they provide 

measurable and cost-effective proxies for determining whether beneficial uses are protected or at risk 

from the impacts of pollution and waste. 

SEPP (Waters) adopts a risk-based approach for determining whether a beneficial use is at risk. Under 

this approach the exceedance, or non-attainment, of objectives indicates that there is a potential risk to 

beneficial uses and that they may no longer be protected. The non-attainment of an environmental quality 

objective is not a hard pass or fail but should trigger a further investigation process to assess risks to 

beneficial uses and identify appropriate remediation and management actions to address these risks, 

consistent with the strategic goals, rules and obligations set out in SEPP (Waters). The indicators and 

objectives for beneficial uses and for each segment are set out in detail in Schedule 3 and 4 of SEPP 

(Waters).  

Table 2: Categories of SEPP (Waters) indicators 

Indicators Description and examples  

Physical and chemical parameters Typically, the “default indicators” for monitoring and evaluating the 

ecological health of water environments. 

Include, among others, nutrients, turbidity, salinity, dissolved oxygen 

and toxicants. 

Objectives for physical and chemical parameters specify an upper or 

lower limit for a given indicator. 

Biological indicators Provide integrative measures that respond to the effects of multiple 

physical and chemical stressors acting together and provide 

measures of longer term impacts and responses of environmental 

condition. Objectives specify a condition or state that, when not met, 

indicates beneficial uses are potentially at risk. 

Include freshwater macroinvertebrates, chlorophyll-a, algal 

abundance and seagrasses.  

Microbial indicators Include E. coli and enterococci in freshwater systems and enterococci 

only in estuarine and marine systems that indicate the presence of 

faecal contamination and risk to human health.  

Weight of evidence indicators Indicators use multiple lines of evidence from physical, chemical and 

biological indicators as well as the results of toxicity testing. This 

includes the use of new sediment eco-toxicity objectives for identifying 

risk due to sediment contamination. 
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 Segments of the water environment 

SEPP (Waters) divides Victoria up into distinct policy segments that reflect geographic areas that have 

broadly different natural characteristics for surface waters (Figure 5) or are based on different levels of 

total dissolved solids for groundwater. Each of the beneficial uses and segments has distinct indicators 

and objectives to be monitored, evaluated and reported.  

 

 

 
Figure 5: SEPP (Waters) surface water segments  

Not shown in Figure 5 are the estuary, wetlands and groundwater segments which are described in 

Schedule 1 of SEPP (Waters).  

3.2.2 Purpose of monitoring and evaluating environmental quality 

Monitoring and evaluating environmental quality indicators and objectives is critical for determining 

whether the beneficial uses set out in SEPP (Waters) are being protected. To assess whether policy 

goals are being achieved, the attainment of environmental quality objectives needs to be monitored and 

evaluated as part of a state-wide program over the 10-year life of the Policy. 

 

Monitoring and evaluating environmental quality indicators and objectives needs to:  

• collect and collate data that can be analysed to assess the attainment of environmental quality 

objectives and identify changes due to pollution and waste to effectively answer KEQs; 
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• assess trends in the attainment of environmental quality objectives to determine whether 

environmental quality is changing over time in response to the impacts of pollution and waste, or 

in response to regulatory and management activities; 

• trigger further risk assessment (including further monitoring and evaluation) and regulatory and 

management action where an assessment of indicators and objectives and evaluation of KEQs 

determines that there is likely to be an unacceptable risk to beneficial uses; and 

• collect data to update and improve on knowledge gaps for future standard setting.  

The interrelationship between the monitoring, evaluation and reporting of environmental quality indicators 

and objectives is illustrated in Figure 6 and elaborated on in the sections below.  

 

3.2.3 Key evaluation questions: environmental quality indicators and objectives  

The KEQs for environmental quality indicators provided in Table 3 guide the evaluation of the desired end 

of program outcomes described in the SEPP (Waters) program logic, shown in Figure 4. They are 

overarching generic questions that can be applied across all segments of the environment described in 

the Policy or at other spatial scales that are being evaluated. For example, these questions can be used 

to evaluate whole policy segments at a state-wide level, by combining and synthesising the results of 

monitoring across segments or can be used to assess smaller areas or particular water bodies by 

evaluating KEQs based on the results of monitoring within those areas. Similarly, where monitoring has 

focused on a specific subset of the indicators and objectives because of decision or prioritisation based 

on resources or management goals these questions can apply to those chosen indicators and objectives. 
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Figure 6: The framework for MER of environmental quality indicators and objectives  

 

The framework recognises three main type of monitoring to support evaluation (Section 3.2.4 and Appendix A). Their 
relationship and purpose are shown in Box 1. The three monitoring types are linked as a decision tree that describes how 
they are related and when they should be adopted. Data and information collected through reporting is used to evaluate 
KEQs which then informs reporting (Section 3.2.3 and 3.2.5). Reporting then informs strategy and planning decisions 
about when and where to prioritise future monitoring activities (Section 3.4).

Surveillance monitoring (Section 3.2.5)
Purpose: systematic monitoring focused on identifying the 
general condition, trends and changes in environmental 
quality objectives. Generally broad scale monitoring using a 
broad suite of indicators to identify threats and risks to water 
environments. 

Management intervention monitoring (Section 
3.2.5)
Purpose: targeted monitoring focused on 
assessing progress towards environmental 
quality objectives and targets due to particular 
management interventions to inform 
continuous improvement 

Investigative monitoring (Section 3.2.5)
Purpose: targeted monitoring to address 
knowledge gaps to improve future standard 
setting, identify threats or to test assumptions 
of SEPP (Waters) programs logics to inform 
management and regulatory actions

Risk to beneficial uses identified 
through exceedance of objectives or 

other l ine of evidence

Threat pathway understood and threat 
addressed by actions described in SEPP 
(Waters)

Preliminary 
investigation

No or low risk 
identified 

No further action 
required

High to moderate risk 
identified/suspected 

Threat pathway not understood 
and sources unknown or high to 
moderate uncertainty in 
assumptions of program logic  

Other lines of evidence
Identifiable environmental 
impacts (e.g. fish kil ls, human 
health,)
Community concern
Research findings
Pollution reports 
Reporting from previous MER
Evaluation of implementation of 
rules and obligations of SEPP 
(Waters)

Strategy and Planning

High 
confidence 

management 
action will  

address threat
No further 
monitoring 

High to moderate uncertainty  
around management outcome

2. Evaluation

Analysis of indicators and objectives to answer
KEQs  described in sections 3.2.6
3-5 yearly

3 Reporting

Informed by the process of monitoring and 
evaluation
Publishes results of analysis and evaluation 
Includes a reporting system that efficiently and 
accurately transmits the information required.
3- 5 yearly

Implementation of SEPP (Waters) and related planning frameworks informed 
by reporting. 
Implementation activities prioritised and improved to better address risk to 
environmental quality 
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Table 3: KEQs for assessing end of program outcomes for environmental quality 

Program Logic 

Outcome 

Key Evaluation 

Questions 

Monitoring approach for 

answering KEQ (see 

section 3.2.4) 

Measure of success 

Areas already meeting 

environmental quality 

objectives continue to 

meet objectives 

Is there a decline in the 

number of areas meeting 

environmental quality 

objectives compared to at 

the beginning of SEPP 

(Waters)? 

Surveillance monitoring 

including both status and 

trend analysis 

The same, or a greater, 

number of areas meet 

environmental quality 

objectives at 3-5 yearly 

evaluation cycles 

compared to the beginning 

of the Policy  

Areas identified where 

beneficial uses are at 

risk or not protected 

Do trends suggest 

environmental quality is 

improving, not changing, or 

declining? 

How does this vary among 

segments and water 

environments? 

Surveillance monitoring 

with a focus on trend 

analysis  

Trends indicate that 

environmental quality is 

improving and not 

declining across most 

segments and water 

environments 

Areas identified where 

beneficial uses are at 

risk or not protected 

Where are the 

areas/segments where 

beneficial uses are at 

highest risk based on the 

exceedance and trends of 

environmental quality 

objectives?  

What actions are needed 

to manage these risks?  

Surveillance monitoring 

including both status and 

trend analysis 

Investigative monitoring to 

understand specific risks 

Areas and segments are 

identified where beneficial 

uses are at highest risk 

based on the exceedance 

of environmental quality 

indicators and objectives. 

Actions are identified that 

can manage identified risks 

Priority areas1 achieve 

a level of improvement 

towards meeting 

objectives 

What proportion of priority 

areas not meeting 

objectives of SEPP 

(Waters) demonstrate 

improvement towards 

meeting objectives? 

Primarily management 

intervention monitoring 

focused on priority actions 

and areas 

Surveillance monitoring in 

priority areas capable of 

detecting and broader 

scale longer term changes  

There is an increase in the 

proportion of priority areas 

that did not meet 

objectives at the beginning 

of the Policy cycle that now 

demonstrate improvement 

towards objectives 

Environmental harm is 

prevented to the water 

cycle 

To what extent is the 

improvement of 

environmental quality 

attributable to regulatory or 

management actions that 

have reduced pollutants 

entering water 

environments? 

Management intervention 

monitoring 

Investigative monitoring 

Improvement in 

environmental quality, (i.e. 

the attainment of, or 

improvement towards. 

objectives that were 

previously not met) can be 

linked to the outcomes of 

specific regulatory and 

management activities to 

reduce pollutants entering 

waters 

 
1 Priority areas include areas identified for interim target setting in Regional Water Strategies, waters with load targets and other areas prioritised for 
monitoring and evaluation through decision processes during the implementation of this framework. 
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3.2.4 Monitoring environmental quality 

Monitoring activities collect data to answer the KEQs identified in the MER framework. This requires the 

repeated measurements of the indicators set out in SEPP (Waters) over appropriate time scales and at 

suitable sites allow for the effective evaluation of the attainment, and trends in the attainment, of 

environmental quality objectives.  

Evaluating the protection of environmental quality requires a state-wide network of monitoring in 

groundwater, rivers and streams, wetlands, estuaries and marine waters. Each of these systems has 

different monitoring requirements that reflect differences in their natural characteristics and ecology, 

which need to be considered in the design of monitoring programs. An effective monitoring program for 

evaluating environmental quality requires a scientifically rigorous monitoring design with appropriate 

indicators and objectives, scale and duration, frequency of monitoring, processes to ensure data quality 

and consistency and is cost-effective.  

Guidelines have been provided in Appendix A to guide decisions about how to design effective monitoring 

programs for each of these criteria. 

There are three broad types of monitoring recognised in this framework that can be used answer KEQs:  

• Surveillance monitoring is systematic monitoring that focuses on identifying the general status 

(condition), trends and changes in environmental quality and threatening processes. Data gathered 

from long term surveillance monitoring has an important role for developing baselines and 

characterising environmental quality across the state. It should be used within an adaptive 

management and risk-based MER framework to identify and trigger further action in waters where 

beneficial uses are not protected and are at risk due to poor and/or declining environmental quality. 

Further action includes adopting more intensive or different types of monitoring (below and Figure 

6). Surveillance monitoring adopts a broad suite of SEPP (Waters) indicators that are considered 

the most common indicators of health for particular water types. It requires broader scale monitoring 

to provide a representative picture of the conditions, and trends in the conditions, of policy 

segments and should span the beginning and end of the SEPP (Waters) life cycle (approximately 

10-years) so that changes during and at the end over the life of SEPP (Waters) can be determined. 

• Management intervention monitoring focuses on assessing progress towards environmental 

quality objectives and targets due to particular management and regulatory interventions set out in 

the rules and obligations of SEPP (Waters). A key focus of effective management intervention 

monitoring is to design monitoring programs that are capable of attributing changes to 

environmental quality to specific management actions. This requires interlinked monitoring of the 

status of environmental quality and management actions. The types of indicators monitored for 

management intervention monitoring should only be those that are informative and responsive to 

management actions. Management intervention monitoring can be rotated across segments, and 

areas within a segment, over the life of SEPP (Waters) to address particular questions about the 

effectiveness of management actions. It occurs over a duration that is long enough to identify 

changes due to management actions and capture the legacy of any change. 

• Investigative monitoring is undertaken to test assumptions within the program logic models and to 

address knowledge gaps. Investigative monitoring should prioritise key assumptions and knowledge 

gaps where the confidence in assumptions is low and the value for improved decision making is 

high. Within this framework, a key purpose of investigative monitoring is to focus on addressing 

knowledge gaps that will improve future standard setting (i.e. environmental quality indicators and 

objectives, rules, obligations and strategic goals). The types of indicators used for investigative 

monitoring should be selected based their ability to answer specific questions and hypotheses to 

test assumption in the program logic, or address knowledge gaps. Investigative monitoring can also 

be rotated across segments, and areas within a segment, over the life of the SEPP (Waters) to best 

answer specific questions that test assumptions in the program logics, or address knowledge gaps. 

It occurs over a duration that is long enough to effectively address knowledge gaps or to test 

assumptions in the program logic. 
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Each of these types of monitoring has a distinct purpose for evaluating the effectiveness of SEPP 

(Waters) and relates to particular KEQs. The relationships between the three main types of monitoring to 

answer KEQs is also shown in Figure 6 and is described in greater detail in Appendix A. 

3.2.5 Evaluating environmental quality  

The evaluation of environmental quality indicators and objectives involves the process of collating, 

analysing and synthesising environmental quality monitoring data to consider what was achieved against 

the KEQs. Evaluation of the KEQs should include a discussion of the consequences of the results of 

KEQs, including why environmental quality has or has not been protected and improved, reasons for 

trends in environmental quality and strategies to address any risks to water environments that are 

identified. Evaluation will primarily be informed by monitoring data but should also test assumptions and 

utilise other sources of information, including research and modelling, to better understand the patterns 

observed. The integration of models and monitoring data are particularly powerful tools for evaluating 

environmental quality and should be at the core of effective programs (Appendix A). 

For some indicators, specific methods will need to be adopted to effectively asses the attainment 

objectives. Appendix A provides guidance on techniques for analysing environment quality indicators and 

objectives. 

The KEQS for evaluating indicators and objectives are described in Table 3 and address the desired end 

of program outcome identified in the program logic described in Section 3.1, which are expected to be 

achieved over the 10 year life of SEPP (Waters). However, to inform adaptive management, evaluation of 

environmental quality KEQs should occur periodically over the life of the Policy to allow time for 

appropriate management actions to be implemented in response to the results of assessment.  

EPA Victoria, as the lead organisation, in partnership with DELWP, will evaluate environmental quality 

KEQs every three to five years. This period allows time for management interventions and implementation 

of the Policy to take effect and for trends in environmental quality to be detected. 

3.2.6 Prioritising monitoring and evaluation of environmental quality  

Monitoring and evaluation effort should be prioritised in areas where there are known high risks to 

environmental quality and beneficial uses and where there are significant management interventions 

taking place to protect and improve environmental quality.  

To support decisions about where to prioritise activities to monitoring and evaluate environmental quality 

a decision process is provided in Appendix C that sets out transparent criteria to identify which segments 

of the environment should be prioritised. This decision process can be used to inform and justify where 

greater or lesser effort for monitoring, evaluation and reporting should be prioritised. 
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3.3 Monitoring and evaluating the implementation of rules and obligations  

3.3.1 Background to the rules and obligations of SEPP (Waters) 

SEPP (Waters) describes the rules and obligations relating to a wide range of activities, which collectively 

establish a framework for the protection of water environments. When the rules and obligations of the 

Policy are not complied with activities can pose a risk to, and directly impact on, beneficial uses due to 

the inputs of pollutions and waste into waters.  

SEPP (Waters) adopts the principle that, where the rules and obligations require management practices 

to minimise risk to beneficial uses, the appropriateness of management actions should be based on the 

availability, suitability and proportionality of actions or management practices relative to the risk posed to 

the environment. 

To determine whether SEPP (Waters) is meeting its objectives of protecting and improving environmental 

quality to support beneficial uses, compliance with, and the effective implementation of, the rules and 

obligations set out in the Policy needs to be monitored and evaluated. 

3.3.2 The SEPP (Waters) Implementation Plan 

SEPP (Waters) is supported by an Implementation Plan that follows the recommendations of the 

Statutory Policy Review (SPR) (2013) for statutory policies to be supported by three to five yearly 

‘implementation plans’ that are published and regularly publicly reported on. Following the 

recommendations of the SPR review, the Implementation Plan:  

• identifies the highest risks and priority challenges for the segment that SEPP (Waters) relates to;  

• addresses how monitoring and assessment against the environmental quality standards in the 

statutory policy will be coordinated across agencies; and  

• sets out a limited number of critical actions (between one and six) that agencies are committing to 

address these highest risks, priority challenges and community concerns.  

The SEPP (Waters) Implementation Plan focuses on six critical actions. Five of the critical actions 

identified in the Implementation Plan have been selected using a decision-making process that identified 

the actions that address the highest, and most widespread, risks to beneficial uses, priority challenges 

and community concerns and are considered most critical to achieving the environmental quality 

objectives set out in the SEPP (Waters). This decision process is described in detail in the SEPP (Waters) 

Implementation Plan. These actions are: 

1. setting water quality and management targets to rehabilitate priority waterways (Clause 18 – 

Developing interim regional targets in priority areas); 

2. achieving pollutant load reduction targets for Victoria’s major marine bays and Lake Wellington 

(Schedule 4 - Pollutant Load Reductions Targets); 

3. managing urban stormwater and sewerage (Clause 34 – Urban stormwater); 

4. managing wastewater discharges (Clauses 20 – 24); and 

5. managing on-site domestic wastewater (Clauses 28 – 31). 

A framework to co-ordinate the monitoring, evaluation and reporting on the effectiveness of the SEPP is 

included as a further, sixth action with this MER framework designed to deliver on this action. 

The Implementation Plan makes a commitment that these actions will be publicly evaluated and regularly 

reported on every three to five years by DELWP. 

3.3.3 Scope of evaluation of rules and obligations 

This version of the MER framework provides KEQs for the five critical actions described in the 

Implementation Plan and additional critical actions considered highest priority for groundwater. These 
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priority actions may change over the life of the Policy to reflect changes in the focus of later iterations of 

the Implementation Pan, risks to water environments and government priorities. Section 3.3.6 describes 

the process for developing KEQs for priority issues and those activities that become a focus for 

evaluation in the implementation of this MER framework. 

3.3.4 Purpose of evaluating the implementation of rules and obligations 

The purpose of evaluating compliance with, and the implementation of, the rules and obligations are to: 

• periodically assess whether the rules and obligations set out in SEPP (Waters) are being complied 

with by relevant government agencies, industry and individuals; 

• identify risks to beneficial uses in areas, or for activities, where the rules and obligations are not 

being complied with or implemented that may require management or regulatory action; 

• evaluate the appropriateness, effectiveness and impacts of the rules and obligations and the 

management actions to implement them;  

• inform an adaptive management approach that improves performance; and 

• identify knowledge gaps. 

3.3.5 Program logic for implementing the rules and obligations of SEPP (Waters) 

The program logics for the implementation of rules and obligations describe how they are expected to 

take effect over time to drive activities and outcomes that will protect and improve environmental quality.  

Program logics were developed for the previous water SEPPs (Waters of Victoria and Groundwaters of 

Victoria) clauses as part of the review process. Program logics need to be developed for each of the 

major clauses in SEPP (Waters) that specify the rules and obligations to be followed to minimise the risk 

and impacts of activities that generate pollution and waste.  

3.3.6 KEQs: implementing rules and obligations 

The KEQs to assess the implementation of rules and obligations are carefully focussed questions to 

guide evaluation activities. They provide a basis for the collection of data and information to assess the 

effectiveness of activities and validate assumptions that underpin the program logics. KEQs for priority 

actions are provided in Appendix B.  

The KEQs focus on assessing the following characteristics of activities: 

Impacts: Changes to resource condition, management activities or institutions 

Appropriateness: Addressing the needs of beneficiaries and against best practise 

Effectiveness: Achievement of desired management outputs and resource condition objectives 

Efficiency: Value of return from investment 

Legacy: After the activity/program ends 

KEQs have been developed for each step of program logic where a specific activity or outcome was 

expected to occur as a result of a rule, obligation, process or strategic goals set out in SEPP (Waters). 

The procedure for developing KEQs from the program logic involves identifying the actions that are 

expected to have occurred as a result of rules and obligations described in the Policy; identifying the 

expected outcome of that action and generating a question that can evaluate one of the five 

characteristics of the action. 

The KEQs in Appendix B also describe example indicators and evaluation methods that can be used to 

assess whether rules and obligations of the Policy are being effectively met. If other indicators and 

evaluation methods are identified that can also be used to effectively and easily answer KEQs, then these 

can also be adopted. 
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The KEQs consider three types of evaluation: 

Activity evaluation: Were activities implemented and if not, why not? 

Management effectiveness evaluation: Did implemented activities contribute to the overall goal 

of SEPP (Waters)? 

Condition evaluation: Did activities protect and/or improve the environmental quality of water 

environments? 

Some of the KEQs for condition evaluation require monitoring of environmental quality indicators and 

objectives, these are shown in blue text in the KEQS in Appendix B.  

3.3.7 Data collection and monitoring 

Answering KEQs requires the collection of data and information to assess the activities and outputs 

implemented in response to the rules and obligations of SEPP (Waters). The types of data and 

information required to answer KEQs can largely be obtained from existing data and information sources 

through established programs and business activities. For example, the EPA regularly captures and 

stores compliance data for licensed wastewater discharges. This data can be used to assess 

effectiveness and compliance with the wastewater obligations in SEPP (Waters). The implementation and 

success of catchment management works are measured, assessed and reported on through Regional 

Waterway Strategies and annual corporate reporting. Audits can provide independent assessments of the 

effectiveness of actions. A wide range of other data sources exist that can be used to answer KEQs and 

evaluation should not just be restricted to those detailed in this framework. 

The KEQs for activity and management effectiveness evaluation can be captured through business 

activities using desktop evaluation. Answering the questions for condition evaluation will typically fall 

under the category of management intervention monitoring of environmental quality indicators and 

objectives. In these cases, monitoring and evaluation should be consistent with the requirement 

described in Section 3.3.6.  

Data and information to answer KEQs should be collected periodically in the years leading up to the 

evaluation period to ensure that there is sufficient data available to answer KEQs. Data and information 

needs to be collected from multiple “samples” to the extent that is possible, to capture a representative 

snapshot of an activity. Where it is challenging to capture large sample of data, case studies can be 

useful ways to evaluate KEQs. Any use of cases studies will need to consider and should provide a 

discussion of how representative and generalisable the case under focus is of other situations. 

3.3.8 Evaluating the implementation of rules and obligations 

The evaluation of the implementation of rules and obligations of SEPP (Waters) involves the collation, 

synthesis and analysis of a wide range of information to asses against KEQs. Assessment against KEQs 

should include a comparison of observed versus expected outcome and discussion of the results of 

KEQs. This includes why rules and obligations were or were not implemented, reasons activities were 

implemented effectively or not, the suitability and appropriateness of activities and the consequences for 

protecting water environments. This information should be used to track progress and inform the 

consideration of alternative strategies to improve the future performance of activities.  

DELWP and EPA will investigate, analyse and evaluate KEQs every three to five years. This allows time 

for activities to be carried out and to take effect on short-term and (after multiple cycles) on longer-term 

outcomes. Importantly, an evaluation period of three to five years aligns with evaluation period of 

environmental quality so that these can be used together to assess the effectiveness of the Policy across 

the entire program logic.  

As knowledge improves through monitoring and evaluation, EPA and DELWP will update the KEQs to 

reflect changes in our understanding. 
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3.3.9 Prioritising evaluation of implementation of rules and obligations 

To support decisions about which activities and clauses to prioritise evaluation on, a decision process is 

provided in Appendix D that sets out transparent criteria to identify which activities should be prioritised 

for evaluation. This process was used to identify the high priority critical actions that are the focus of the 

Implementation Plan, which are also the focus of KEQs in this version of the MER framework. This 

decision process can be used to identify other activities that should be prioritised for evaluation in 

subsequent iterations of this MER framework 

3.4 Reporting 

The aim of reporting is to provide information and communicate whether SEPP (Waters) is achieving its 

goal of protecting and improving environmental quality to support the beneficial uses of waters. To 

achieve this reporting needs to: 

• be informed by the process of monitoring and evaluation; 

• publish results of analysis and evaluation; and  

• include a reporting system that efficiently and accurately transmits the information required.  

Effective reporting on the monitoring and evaluation of environmental quality objectives should focus on:  

• communicating areas where environmental quality supports or poses a risk to beneficial uses; 

• communicating trends in environmental quality over the life the SEPP (Waters);  

• informing decision processes about where and when to prioritise regulatory or management actions 

based on evaluation of environmental quality; and 

• communicating whether management and regulatory interventions are achieving desired 

environmental quality outcomes to inform adaptive management that improves actions over time. 

Effective reporting on the implementation of rules and obligations of SEPP (Waters) should to focus on: 

• demonstrating performance and achievement of activities towards protecting the beneficial uses of 

waters; 

• ensuring accountability and transparency against the obligations set out in SEPP (Waters) and 

priority implementation actions in the Implementation Plan; and 

• informing decision processes, and provide direction for future planning, about where to improve and 

prioritise regulatory or management actions based on the evaluation of the implementation of rules 

and obligations. 

Reporting on the outcomes of evaluations of environmental quality and implementation of rules and 

obligations should occur together and be integrated as much as possible, to better communicate the 

relationship between activities and outcomes for water environments.  

Reporting the outcomes of evaluation should occur within timeframes that allow for both the effective 

evaluation of trends in environmental quality and to inform decision making, allowing time for 

management decisions to be made and take effect during the SEPP (Waters) life cycle.  

DELWP, in partnership with EPA, will be responsible for producing at least two comprehensive public 

reports over the 10-year life of SEPP (Waters) at 3-to-5-year intervals. Reports should describe 

environmental quality condition and trends, risks to beneficial uses of waters and the effectiveness of 

actions to implement the rules and obligation of the Policy. A three to five yearly reporting cycle has been 

chosen for reporting to align with evaluation periods and allow time for management actions to be 

implemented in response to any risks to environmental quality identified at the beginning of the Policy 

cycle. Reporting after 10 years should focus on the achievement of outcomes due to the implementation 

of SEPP (Waters). 
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3.5 Knowledge gaps and research questions 

The science and policy reviews of SEPP (Waters) identified a variety of knowledge gaps in our ability to 

set environmental quality objectives and rules and obligations to protect environmental quality. To 

improve the effectiveness future environmental standard setting, these knowledge gaps can be 

addressed over the life of the Policy through monitoring and evaluation. In many cases investigative 

monitoring approaches described in Section 3.2.4 will be the most appropriate approach to address these 

knowledge gaps. In other cases, partnerships between government and research organisations can 

support the development of research projects to address knowledge gaps. 

 

Appendix E describes current knowledge gaps and how these can be addressed through monitoring, 

evaluation and reporting. KEQs to answer knowledge gaps can be developed through the approaches 

described in Section 3.3.6. 
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A1 Background 

An effective monitoring program for evaluating environmental quality requires a scientifically rigorous 

monitoring design. The key decisions for designing a monitoring program to assess environmental quality 

indicators and objectives against key evaluation questions (KEQs) are shown in Figure 7. These are 

interlinked decisions that will shape an effective monitoring program. 

The sub-sections that follow in this appendix establish the principles and provide guidance for developing 

monitoring programs that will be effective for answering KEQs and achieving the purpose of monitoring. A 

flexible approach for programs to adapt and be optimised based on priorities, management context and to 

the extent that funding allows. The design of monitoring programs and the prioritisation of activities should 

aim to meet these requirements to the extent that they are able. 

 

 
Figure 7: Decisions for designing effective monitoring of environmental quality indicators and objectives  
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A2 Defining the question and purpose of monitoring 

The MER framework describes broad KEQs for environmental quality indicators (Section 3.2.3) and for the 

key actions that are the focus of the Implementation Plan (Appendix B) that monitoring programs should be 

designed to address. The KEQs described in the framework are necessarily broad, because they need to be 

applicable to a range of different beneficial uses, water environments and management and regulatory 

interventions. When designing effective monitoring further questions will need to be consider when refining 

the purpose of monitoring. These include (where relevant): 

• What is the beneficial use of focus? 

• What is the threat/risk to beneficial use of focus? 

• What is the problem monitoring is trying to understand and address? 

• What is the management or regulatory intervention of focus? 

• What is the assumption in the program logic being tested? 

• Is there a knowledge gap being addressed? 

Answering these questions helps focus and define the purpose of monitoring, which will influence the choice 

of monitoring type, indicator selection, scale duration and frequency, but should still lead back to answering 

the overarching KEQs. 

A3 Monitoring type 

The three major types of monitoring for effectively evaluating environmental quality, and for answering KEQs, 

have distinct requirements in terms of their scale and duration and indicators adopted. These requirements 

are described below for each monitoring type. In addition, general considerations for indicator selection and 

determining appropriate monitoring frequency that apply across all monitoring types are described in later 

sections.  

Control or reference sites 

In many cases, control or “reference” sites will need to be included in the design of monitoring programs to 

distinguish background changes in environmental quality from changes due to management intervention or 

pollution impacts. Where this is the case, care needs to be taken to ensure they are closely matched to sites 

that are assessing status, impacts or the outcomes of management interventions. This principal applies to 

each of the major monitoring types described below. 

Surveillance monitoring   

Purpose: surveillance monitoring is systematic monitoring that focuses on identifying the general status, 

trends and changes in environmental quality and threatening processes. Surveillance monitoring provides 

information about the changing context of environmental quality. Data gathered from long term surveillance 

monitoring has an important role for developing baselines and characterising environmental quality across 

the state. Baseline information from surveillance monitoring of relatively unimpacted (i.e. “reference”) areas 

has a critical role for distinguishing changes to environmental quality that are outside the direct influence of 

management actions (e.g. due to natural and climatic processes) from those that are due to the impacts of 

pollution and waste. 

Surveillance monitoring should be used within an adaptive management and risk-based MER framework to 

identify waters where beneficial uses are not protected and are at risk due to poor and/or declining 

environmental quality. It is primarily aimed at answering KEQs about the condition, trends and risk to 

beneficial uses (Table 3). The information gathered from surveillance monitoring should be used trigger 

further investigations, which can take the form of management intervention or investigative monitoring 

described below and to inform decisions about where to target future management and regulatory actions to 

improve environmental quality and mitigate risks to beneficial uses. 

Examples: examples of surveillance monitoring are the periodic assessment of environmental quality in 

estuaries to establish their environmental condition or the long term fixed site monitoring of a broad suite of 
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physical, chemical and biological indicators Port Phillip Bay, Western Port and the Gippsland Lakes to 

characterise long term condition. 

Scale: surveillance monitoring requires broader scale monitoring to provide a representative picture of the 

conditions, and trends in the conditions, of policy segments. This requires a network of monitoring locations 

distributed in representative areas across a segment. Effective surveillance monitoring should consist of 

fixed sites or transects that are periodically to continuously monitored.  

Indicators and objectives: surveillance monitoring should adopt a broad suite of indicators that are 

considered the most common indicators of health for particular water types. SEPP (Waters) sets out default 

indicators for each segment that are considered the most common indicators of condition for different water 

types. These indicators and objectives should be adopted for effective surveillance monitoring. For example, 

in surface waters, default indicators are nutrients (nitrogen and phosphorous), turbidity (or total suspended 

solids), salinity, dissolved oxygen and, in lakes, estuaries and marine waters, chlorophyll-a, among others. In 

cases where more integrative measures of impacts and recovery from multiple pollutants are needed, 

biological and weight of evidence indicators can be adopted (see Section A7 for more on selection of 

indicators and objectives).  

Duration: the duration of surveillance monitoring should span the beginning and end of the SEPP (Waters) 

life cycle (approximately 10-years). This can be achieved through different approaches, including periodic 

assessments of the status of water environments at the beginning, mid and end of the Policy cycle, through 

more frequent long-term monitoring (e.g. monthly to continuous) over the life of the Policy. Longer-term 

continuous monitoring will be the most effective for determining trends in environmental quality. The extent 

that periodic versus long term monitoring can be prioritised will depend on the resources available to 

programs delivering monitoring. 

Management intervention monitoring  

Purpose: management intervention monitoring is monitoring that focuses on assessing progress towards 

environmental quality objectives and targets due to particular management and regulatory interventions. It 

should be undertaken where a risk to beneficial uses has been identified through surveillance monitoring or 

other lines of evidence; the threat pathway can be easily identified, and management and regulatory actions 

set out in SEPP (Waters) are being undertaken to mitigate impacts. Other lines of evidence can include 

identifiable environmental impacts (e.g. fish kills, loss of aquatic plants, human illness), research outcomes, 

pollution reports and evaluation of KEQs relating to the implementation of rules and obligations of SEPP 

(Waters). Management intervention monitoring should be undertaken where the outcomes of management 

actions are uncertain, and their effectiveness needs to be understood to inform adaptive management. 

Where there is high certainty that a particular management action will remove or reduce a risk to beneficial 

uses to acceptable levels, monitoring is not required. A key focus of effective management intervention 

monitoring is to design monitoring programs that are capable of attributing changes to environmental quality 

to specific management actions. This requires interlinked monitoring of the status of environmental quality 

and management actions. The integration of monitoring and modelling that can predict, test and ground truth 

the effects of management interventions on environmental quality is a particular effective tool for monitoring 

and evaluating management interventions (Section A11). 

Within this framework, management intervention monitoring must focus on management and regulatory 

actions that are implemented in response to the rules and obligations of SEPP (Waters). Management 

intervention monitoring should aim at answering KEQs that relate to impacts of these types of actions on the 

status of environmental quality. The KEQs in Table 3 are generic questions that can be used to evaluate 

management intervention monitoring. Appendix B below also describes KEQs that relate to high priority 

critical action areas that are the focus of the SEPP (Waters) Implementation Plan. A subset of these KEQs 

require management intervention monitoring to be answered effectively (see Appendix B). 

Management intervention monitoring should be used within an adaptive management framework to validate 

the assumptions of the program logic, learn about the effectiveness of management actions and improve 

them over time.  

Examples: examples of management intervention monitoring include the monitoring of changes in 

suspended solids and turbidity in streams in response to riparian re-vegetation and erosion control measures 
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or the monitoring of groundwater pollution plumes after clean-up to the extent practicable (CUTEP) has been 

achieved under a groundwater quality management plan. 

Scale: management intervention monitoring can be rotated across segments, and areas within a segment, 

over the life of the Policy to address particular questions about the effectiveness of management actions. 

Effective management intervention monitoring requires monitoring programs to be at the appropriate scale, 

locations and resolution to detect changes in environmental quality due to interventions. This may require 

local to large scale monitoring depending on the management intervention being examined. For example, 

the monitoring of the achievement of load targets for marine bays is likely to require broad scale long term 

monitoring across rivers streams and bays. The monitoring of the environmental impacts of dredging is likely 

to only require monitoring over shorter period before, during and after dredging has occurred. 

Indicators and objectives: the types of indicators monitored for management intervention monitoring 

should only be those that are informative and responsive to management actions. For example, monitoring 

the effectiveness of actions to reduce nutrient inputs into surface waters will focus on nutrient indicators and 

objectives. Monitoring the impacts of actions to reduce faecal contamination will focus on microbiological 

indicators. Monitoring to understand the effects of management on the impacts of multiple pollutants and the 

response of environmental quality to impacts over time should focus on an appropriate combination of phys-

chem and biological indicators. 

Duration: management intervention needs to occur over a duration that is long enough to identify changes 

due to management actions and capture the legacy of any change. These can be long or short durations 

depending on the time it is expected for environmental quality objectives to respond to interventions. For 

example, the reduction of sediment and nutrient loads entering marine bays from waterways may take tens 

of years to achieve and will require longer term monitoring. Appropriate durations (and scales) will need to be 

considered on a case by case basis that takes into account both the characteristics of the water environment 

and expected outcomes of management interventions. 

Investigative monitoring  

Purpose: investigative monitoring is undertaken to test assumptions within the program logic models and to 

address knowledge gaps. Investigative monitoring should prioritise key assumptions and knowledge gaps 

where the confidence in assumptions is low and the value for improved decision making is high. Within this 

framework, a key purpose of investigative monitoring is to focus on addressing knowledge gaps that will 

improve future standard setting (i.e. environmental quality indicators and objectives, rules, obligations and 

strategic goals). Investigative monitoring approaches can be used to address many of the knowledge gaps 

described in Section 3.5. 

Investigative and research monitoring should also be undertaken where a risk to beneficial uses has been 

identified through surveillance monitoring or other lines of evidence, but the threat pathway or appropriate 

management actions cannot be easily identified. In these cases, investigative monitoring can be undertaken 

to better understand emerging issues and risk, problem characterisation or understand processes affecting 

environmental quality. Investigative monitoring should be focused to answer specific, clearly designed 

questions/hypothesis aimed at answering knowledge gaps or testing assumptions. 

The outcomes of investigative monitoring should inform management and regulatory actions to reduce the 

risk to water environments. They should also improve monitoring and evaluation based on updated 

information and can trigger further management intervention monitoring when they lead to implementation of 

specific management actions.   

Examples: examples of investigative monitoring include the monitoring of lower order streams to determine 

if broad scale objectives are sufficiently protective or an investigation of toxicant hotspots to inform future 

management or regulatory actions.  

Indicators and objectives: the types of indicators used for investigative monitoring should be selected 

based their ability to answer specific questions and hypotheses to test assumption in the program logic, or 

address knowledge gaps. 

Scale: investigative monitoring should be rotated across segments, and areas within a segment, over the life 

of the SEPP (Waters) to answer specific questions that test assumptions in the program logics, or address 
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knowledge gaps. Effective investigative monitoring requires monitoring programs to be at the appropriate 

scale, locations and resolution to test assumptions and address knowledge gaps. This may require local to 

large scale monitoring depending on the nature of the investigation. 

Duration: intervention monitoring needs to occur over a duration that is long enough to effectively address 

knowledge gaps or to test assumptions in the program logic. This can consist of long or short durations 

depending on the time required to collect monitoring data to answer questions. 

A4 Determining the policy segment 

SEPP (Waters) sets out specific indicators and objectives for each segment of the environment against 

which progress towards the protection and improvement of environmental quality can be measured. 

Determining the appropriate policy segment is a critical step for determining the appropriate indicators and 

objectives to be monitored and evaluated. 

A5 Scale and duration 

In all of the monitoring type described above, selecting the appropriate scale of monitoring locations, 

duration and frequency of monitoring requires a strong consideration of the dynamics of the water 

environment, including patterns of circulation, mixing and connectivity in addition to the consideration 

described above in Section A3. These characteristics are unique among water bodies and need to be 

considered on a case by case basis and incorporate existing knowledge and observations (e.g. research and 

existing monitoring). 

A6 Monitoring frequency 

Monitoring frequency refers to how often, and the number, of indicator measurements that are taken. The 

frequency of collecting monitoring data needs to be sufficiently robust to determine whether objectives have 

been attained and to answer KEQs. The two major considerations for effectively determining appropriate 

monitoring frequencies are: 

• the requirements set out in SEPP (Waters); and 

• the variability of the environment. 

To assess the attainment of SEPP (Waters) objectives for physical and chemical parameters, a minimum of 

11 data points is required to be collected over one year. This is the minimum frequency required to assess 

phys-chem objectives. Other indicators, such as microbiological indicators, freshwater macro invertebrates 

and weight of evidence objectives, require specific monitoring methodologies to assess the attainment of 

objectives, which are set out in supporting guidelines.  

Several of the KEQs described in Section 3.2.3 require the analysis of trends in the attainment of 

environmental quality objectives. A major consideration for determining appropriate monitoring frequencies is 

the extent that the levels of indicators vary over time, which can differ significantly among water 

environments, seasonally and climate. For example, water quality varies substantially in estuaries due to the 

changing influences of marine and freshwaters in response to tides, rainfall and estuary opening, but is 

relatively stable in large coastal waters. Estuaries typically require higher frequency monitoring to resolve 

trends than coastal waters. In general, water environments that have highly variable water quality over time 

will require higher monitoring frequencies to resolve trends than those that are relatively stable.  

Pilot studies and past information about sites can provide information about seasonal and local variation of 

indicators being measured, where there is no existing data. If data exists that captures patterns of variability 

in environmental quality, then power analysis2 can be used to determine the appropriate number of samples 

needed to effectively resolve trends. Australian Guidelines for Water Quality Monitoring and Reporting 

 
2 Jon B. Harcum and Steven A. Dressing. 2015. Technical Memorandum #3: Minimum Detectable Change and Power Analysis, October 2015. Developed 

for U.S. Environmental Protection Agency by Tetra Tech, Inc. Fairfax, VA, 10 p. Available online at https://www.epa.gov/polluted-runoff-nonpoint-

sourcepollution/watershed-approach-technical-resources. 
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(ANZECC & ARMCANZ, 2000) provide greater technical detail on how to determine monitoring frequency for 

most indicators. The Guidelines for Safe Recreational Water Environments, Volume 1: Coastal and Fresh 

Waters (WHO, 2003) provides guidance on microbial indicators for water-based recreation. These can be 

used as a starting point to further help inform decisions around monitoring frequency when designing 

monitoring programs to assess environmental quality. 

While SEPP (Waters) requires 11 samples to be taken over a year to resolve physical chemical objectives, 

this frequency is unlikely to detect extreme changes in the levels of indicators. Adopting higher frequency 

monitoring can better resolve extreme events that typically pose the greatest risk to environmental quality 

and beneficial uses and should be prioritised to the extent as possible in monitoring programs, particularly in 

areas where extreme events such as high rainfall considered to pose serious risks to beneficial uses.  

A7 Indicator and objective selection – General requirements  

A suite of indicators and objectives are set out in Schedule 3 of SEPP (Waters). The use of conceptual 

process models (Box A1) is an effective way to identify appropriate indicators which should be selected to 

match the purpose of monitoring based on: 

• Relevance: indicators should reflect directly the issue of concern 

• Validity:  indicators should respond to changes in the environment and have explanatory power, 

including skill to distinguish natural variation from pollution impacts 

• Diagnostic value:  indicators must be able to detect changes or trends in conditions for the specified 

period 

• Responsiveness: indicators should detect changes enough to permit management action 

• Reliability:  indicators should be measurable in a reliable, reproducible and cost-effective way 

• Appropriateness: indicators should be appropriate for the time and spatial scales of monitoring. 

Once indicators have been selected, objectives can be monitored and assessed according to methods 

outlined in SEPP (Waters). For some indicators and beneficial, specific methods are required to effectively 

assess waters (Table A1). 

A8 Maintenance of data quality and consistency of field methods 

Effective data collection, management and quality assurance (QA) is essential for supporting and effectively 

delivering the evaluation and reporting requirements for an MER plan. This requires the development of 

guidance and standard operating procedures on the collection, handling and usage of data as well as 

ensuring systems are available to store and manage data.  

A9 Cost effectiveness  

The costs of monitoring programs should be as small as is possible while still maintaining the level of rigour 

needed to meet the purpose of monitoring environmental quality indicators and objectives to effectively 

evaluate SEPP (Waters). The main costs of monitoring are determined by the establishment and installation 

of sites (e.g. bore installation, installing gauges and sensors in situ), number of monitoring sites, frequency 

and number of samples, costs of collecting samples, analysis and data handling. Cost-effectiveness 

considerations involve trade-offs between the different types of monitoring activities, the scale and frequency 

of monitoring programs and the range of indicators assessed. The cost-effectiveness of different monitoring 

options will need to be determined by the agencies that are responsible for delivering programs through their 

planning processes and based on available resources and risk to water environments.   
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Box A1 Conceptual models 

Pictorial conceptual models – also known as conceptual diagrams or models – use drawings and diagrams to explain how a water environment works. The models are powerful tools as they 

offer a way of visualising complex environmental processes. They can easily be used by a variety of audiences with varying levels of knowledge. An effective conceptual process model for 

selecting indicators describes a theory of how major processes affect environmental quality. It can be used to define cause and effect relationships and identify the factors perceived to be 

driving changes to environmental quality, guiding predictions about the effects of management options or environmental pressures. This information can be used to pinpoint indicators that can 

best measure the factors affecting environmental quality. Below is a conceptual model that describes the relationships between the processes, threats and values of the Gippsland Lakes.  
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A10 Analysis of environmental quality indicators and objectives 

Answering KEQs requires the effective analysis of environmental quality monitoring data to determine 

whether objectives have been attained. For example, the default physical and chemical objectives described 

in SEPP (Waters) are set at an annual 75th (or 25th) percentile values based on a minimum of 11 monthly 

samples per year. A simple assessment of whether physical and chemical 75th percentile objectives have 

been attained or not requires a minimum of 11 data points collected over one year to compare to objectives 

with 95 % confidence.3 Microbial indicators are set at 95th percentiles and require 60 samples to compare to 

objectives with 95 % confidence. Confidence intervals4 themselves provide another good way of comparing 

observations of a water quality variable to a guideline value: if a confidence limit overlaps the guideline, it 

shows that the guideline may have been exceeded.  

Other indicators and objectives provided in the Policy, such as freshwater and marine biological indicators, 

weight of evidence toxicant objectives and recreational water quality, require specific statistical analysis 

methods for evaluation. Methods analysing these indicators are specified in the Policy and described in 

detailed supporting guidance and must be followed for effective evaluation.  

For KEQs that require evaluation of trends in the attainment of environmental quality objectives, a range of 

methods can be used for trend analysis methods that vary in sophistication. Control charts or time series 

plots are useful for graphing data values in comparison to objectives values over time. The advantages of 

control charts are that minimal processing of data is required, they make it easy to see trends and the need 

for remedial action can be identified at an early stage. Other more sophisticated statistical analysis and 

modelling techniques, such as regression analysis, time series analysis, generalised linear mixed models 

(GLMMs), generalised additive models (GAMS) and others can be used to understand and predict the 

response environmental quality to influencing factors, such as climate, changes in management practices or 

land-use, and interventions. Trend analysis requires the calculation of the relevant metric to compare against 

objectives (e.g. a 75th percentile for physical and chemical indicators, 95th percentile for microbial indicators, 

or the SIGNAL, AUSRIVA or Band score for stream macro-invertebrates) at each time step, followed by the 

analysis of the trends in these metrics over time, space or in response to a predictor, such as a management 

intervention. 

Table A1: Supporting guidelines for assessing specific indicators and objectives. 

Indicator and objectives for: Guidance 

General Australian and New Zealand Guidelines for Fresh and 

Marine Water Quality (ANZECC and the ARMCANZ 

2000) 

General Australian Guidelines for Water Quality Monitoring and 

Reporting (ANZECC and the ARMCANZ 2000) 

Aquatic ecosystems  Guideline for Environmental Management: Risk-based 

Assessment of Ecosystem Protection in Ambient Waters 

(EPA Publication 961) 

Fresh water macro-invertebrates Guidelines for Environmental Management: Rapid 

Bioassessment Methodology for Rivers and Streams 

(EPA Publication 604.1)  

Weight of evidence objectives These guidelines are currently under development   

Lakes Environmental Quality Guidelines for Victorian Lakes 

(EPA Publication 1302) 

 
3 Goudey R. and Lloyd-Smith (1999) Assessing water quality objectives: EPA discussion paper 

4 ANZECC and the ARMCANZ (2000) Australian Guidelines for Water Quality Monitoring and Reporting 
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Indicator and objectives for: Guidance 

Potable water supply Australian Drinking Water Guidelines (National Health 

and Medical Research Council (NHMRC) in 2011) 

Water based recreation (microbial indicators an 

objectives) 

These guidelines are currently under development   

Groundwater Hydrological Assessment (Groundwater Quality) 

Guidelines (EPA Publication 668) 

A11 Integrating modelling with monitoring to improve evaluation of SEPP (Waters) 

The integration of models and monitoring data should be at the core of effective programs to monitor and 

evaluate SEPP (Waters). Models are abstractions of real world phenomena that can span a range of 

complexity from simple conceptual models, to complex statistical and mechanistic mathematical models. 

They (ideally) make complex processes easier to understand. Effective models can clarify cause-and-effect 

relationships to better understand and manage the impacts of pollution on water environments, assist in 

drawing on multiple lines of evidence and reduce uncertainty. Different models can draw on a variety of lines 

of evidence, ranging from expert judgement and monitoring or research outputs (e.g. mechanistic models 

draw on all three types of evidence to better understand and predict patterns in water environments).  

Conceptual models 

Simple conceptual models, or system models, can help formalise and clarify understanding of how major 

processes affect environmental quality. For example, conceptual models can help clarify uncertainty 

associated with indicator selection during the design of monitoring programs to evaluate KEQs (see Box A1). 

They can also be used to identify knowledge gaps in our understanding of processes effecting environmental 

quality that can be addressed through monitoring. Conceptual models can also support more effective 

communication of results in reporting, by provide concise easily understood illustration that depict the 

important features, processes and management challenges in water environments. 

Statistical models 

Statistical models help interpret monitoring data and quantify patterns and associations among 

environmental quality indicators, management and regulatory intervention and external influences when 

answering KEQs (see Section A10). They can also help address uncertainty associated with natural variation 

and measurement error to improve monitoring effectiveness. For example, the optimal design of monitoring 

programs can be informed by power analysis associated with statistical models. Objectives can also be 

based on the prediction of statistical models. For example, the predictions of the invertebrates that should be 

present in specific stream habitats under reference conditions by the AUSRIVAS modelling tool is the basis 

for freshwater macro-invertebrate objectives.  

Mechanistic models 

Spatially explicit mechanistic models are particularly powerful tools for evaluating the effectives and impacts 

of SEPP (Waters). These types of models include hydrological, hydrodynamic, oceanographic, 

biogeochemical and ecological models that represent and predict the behaviours of water environments, 

including the flow and circulation of water, transport of pollutants, water quality and ecological change. They 

can be used to predict and evaluate patterns in environmental quality and, thus, to answer KEQs at much 

larger scales than are achievable by monitoring alone. For example, hydrodynamic biogeochemical models 

can be used to predict water quality patterns over time across large marine bays, which is generally 

unachievable through monitoring alone due the large scale and resources required. They can also be used 

to make predictions regarding the effectiveness of management actions, and to compare the effects of 

different management scenarios, on environmental quality. Predictions can also account for future changes 

to the environment (e.g. due to population growth and climate change). This is useful for evaluating whether 

actions are likely to achieve end of program outcomes to inform the planning of future management and 

regulatory actions.  
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Integration between monitoring and modelling is essential for effective mechanistic modelling of water 

environments. Monitoring data is critical for providing real world observation to calibrate effective models. 

Care should be taken to calibrate model predictions against monitoring data that is representative of the 

conditions being modelled. Care also should be taken to ensure that the assumptions of modelling are well 

documented and understood. Investigative monitoring can be undertaken to assess key assumptions and 

knowledge gaps of modelling and to improve them based on new observations. Likewise, the outputs of 

models can be used to optimise monitoring by identifying optimal locations and numbers of monitoring sites 

and sampling frequencies.  

Integrated modelling and monitoring tools have been adopted by DELWP, EPA and Melbourne Water in the 

recent development of SEPP (Waters) and other related environmental management plans. For example, 

catchment to bay hydrodynamic and biogeochemical models have been developed for Port Phillip Bay and 

Western Port to determine appropriate pollutant reduction targets and to compare management scenarios for 

achieving targets. While this work was largely undertaken for specific project work these or similar modelling 

platforms should be incorporated into business as usual activities and regular evaluation and reporting to 

greatly enhance capacity to evaluate the effectiveness of SEPP (Waters). 
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As per Section 3.3.6 in this MER framework, some of the KEQs for condition evaluation require monitoring of environmental quality indicators and objectives. These 

are indicated via blue text in the tables below.  

Table B1: KEQs to evaluate the implementation of Clause 18: Developing interim regional targets in priority areas  

Clause 18 establishes the process for developing interim water quality targets in water environments that are unlikely to achieve environmental quality objectives over 

the 10-year life of SEPP (Waters). 

Outcome Key Evaluation Questions Indicators Evaluation methods 

Targets to drive the progressive 

rehabilitation of environmental quality are 

developed 

How have DELWP guidelines assisted 

catchment management authorities 

(CMAs) and Melbourne Water to set 

regional targets? 

Completion of guidelines, adoption by 

CMAs and Melbourne Water. 

Activity evaluation: CMA surveys. Were the 

guidelines implemented and were they 

used by the target audiences? 

For which waterbodies and indicators have 

CMAs and Melbourne Water set regional 

water quality targets? 

Checklist of waters, CMAs and Melbourne 

Water. 

Activity evaluation: which agencies set 

regional targets and for what water bodies 

or SEPP (Waters) segments? 

What have been the principal influencing 

factors for inclusion (or lack of inclusion) of 

regional targets in Regional Waterway 

Strategies? 

Expert review of Regional Waterway 

Strategies. 

Management effectiveness evaluation: 

what worked and what could be done 

better? 

Are regional targets appropriate to 

maintain beneficial uses of Victoria’s water 

ecosystems? 

Expert review: comparison with current 

knowledge and scientific literature. 

Management effectiveness evaluation: 

what worked and what could be done 

better?  

Assumption testing. 

Are the regional targets established for the 

highest priority (greatest) threats in 

relevant waters? 

Waterways identified at risk in Regional 

Waterway Strategies. 

Management effectiveness evaluation; did 

the waterways that were identified in the 

Regional Waterway Strategies as greatest 

risk have regional targets set? 

How has monitoring and research been 

used in the regional target setting process? 

Expert review: comparison with current 

knowledge and scientific literature. 

Management effectiveness evaluation: 

what worked and what could be done 

better? 

Appendix B. Key evaluation questions for the implementation of rules 
and obligations 
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Outcome Key Evaluation Questions Indicators Evaluation methods 

Has water quality been maintained or 

improved in areas with regional targets? 

SEPP (Waters) water quality objectives Management intervention monitoring: 

evaluation of environmental quality in 

response to actions to achieve regional 

targets (section A3).  

How has setting regional targets and 

outlining/delivery of management actions 

contributed to meeting SEPP (Waters) 

water quality objectives? 

SEPP (Waters) water quality objectives Management intervention monitoring: 

evaluation of environmental quality in 

response to actions to achieve regional 

targets (section A3). 

Management effectiveness. 
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Table B2: KEQs to evaluate the implementation of Schedule 4: Pollutant Load Reduction Targets  

Schedule 4 establishes quantitative pollutant load reduction targets for the protection and rehabilitation of Port Phillip Bay, Western Port, Corner Inlet 

and Lake Wellington. Responsible agencies and planning frameworks to implement actions to achieve load targets are also set out. 

Outcome Key Evaluation Questions Indicators Evaluation methods 

Critical load targets are achieved for 

Corner Inlet, Lake Wellington, Port 

Phillip Bay and Western Port  

How has the coordinating plan for 

Western Port facilitated implementation 

of sediment load reduction activities? 

Completion of the plan and uptake by 

Western Port delivery partners. 

Activity evaluation: survey of delivery 

partners. 

What were the key factors influencing 

the achievement (or non-attainment) of 

critical load targets? 

Expert review. Management effectiveness evaluation: 

what worked and what could be done 

better? 

To what extent do management 

interventions reflect current scientific 

understanding of relationships between 

catchment activities and loads? 

Expert review. Management effectiveness evaluation: 

what worked and what could be done 

better? 

How could the management 

interventions implemented to reduce 

loads be improved? 

Expert review. Management effectiveness evaluation: 

what worked and what could be done 

better? 

Are management interventions 

targeting the major sources of loads? 

Model outputs of load sources (Section 

A11). 

Activity evaluation: is there a match 

between intervention effort and known 

sources of loads? 

To what extent have loads to been 

reduced and targets met for: 

Corner Inlet  

Lake Wellington 

Port Phillip Bay 

Western Port 

Attainment of loads targets for 

sediments and nutrients in major bays 

and Lake Wellington. 

Evaluation of load targets: 

measurement or estimation of actual 

load and trends in over time from 

monitoring and modelling data. 

Are load targets adequate to protect 

beneficial uses? 

Attainment of SEPP (Waters) 

environmental quality indicators and 

objectives for marine bays and Lake 

Wellington. 

Evaluation of environmental quality 

(surveillance and investigative 

monitoring, section A3) and 

assessment of risk to beneficial uses. 
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Table B3: KEQs to assess the implementation of Clause 34: Management of urban stormwater and 27: Management of sewerage systems  

Clause 34 and 27 set out rules and obligations for ensuring measures are undertaken to minimise impacts from urban stormwater and sewerage 

systems and manage risks to surface waters.    

Outcome Key Evaluation Questions Indicators Evaluation methods 

Sewage is managed so that waters are 

not harmful to humans or have 

unacceptable impacts on animals and 

the impacts of flow, sediments, 

nutrients, toxicants, litter and other 

pollutants on surface waters are 

minimised. 

How have the guidelines for 

environmental management of 

sewerage aided water corporations? 

Completion of the guidelines and 

adoption by users. 

Evidence of stakeholder participation in 

development. 

Activity evaluation: survey of water 

corporations. 

Urban stormwater and sewage is 

managed so that waters are not 

harmful to humans or have 

unacceptable impacts on animals and 

the impacts of flow, sediments, 

nutrients, toxicants, litter and other 

pollutants on surface waters are 

minimised. 

How have the updated Best Practice 

Environmental Management 

Guidelines for Urban Stormwater 

assisted councils? 

Completion of the guidelines and 

adoption by users. 

Evidence of stakeholder participation in 

development. 

Activity evaluation: survey of councils. 

What proportion of Councils have 

current Stormwater Management Plans 

completed and implemented? 

Expert review. Activity evaluation: survey of councils. 

To what extent have management 

interventions related to urban 

stormwater discharges adopted the 

Best Practise Environmental 

Management Guidelines? 

Expert review. Activity evaluation: comparison of 

activities with Best Practise 

Environmental Management 

Guidelines. 

Are management interventions 

targeting the most significant pollution 

sources? 

Expert review. Activity evaluation: is there a match 

between intervention effort and known 

significant sources of pollutants and 

wastes? 
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Table B4: KEQs to assess the implementation of Clauses 20-26 wastewater management of point source discharges  

Clauses 20-26 set out the rules and obligations for applying for and assessing works approvals and licensing of wastewater discharges. 

Outcome Key Evaluation Questions Indicators Evaluation methods 

The discharge of wastewater to 

surface waters is managed to minimise 

environmental risks to beneficial uses. 

How has guidance on offsets for 

wastewater discharges assisted 

licence holders? 

Number of offset projects. Review of EPA works approval and 

licence applications. 

To what extent has the guidance 

improved management of point source 

discharges? 

Survey results. EPA Water Industry Reference Group 

survey. 

 

How could the management of point 

source discharges be improved? 

Expert review. Management effectiveness evaluation 

– what worked and what could be done 

better? 

Survey of licensees. 
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Table B5: KEQs to assess the implementation of Clauses 28-31 which relate to the management of onsite domestic wastewater 

Clauses 28-31 establish the rules and obligations to ensure that domestic wastewater is treated and managed to prevent risk to beneficial uses due 

effluent flowing into surface waters. 

Outcome Key Evaluation Questions Indicators Evaluation methods 

Onsite domestic wastewater is 

managed to prevent the transport of 

nutrients, pathogens and other 

pollutants to surface waters and to 

prevent any impacts to groundwater 

beneficial uses. 

 

Has the working group been 

established? 

Presence of the group. Confirm working group established. 

How have Community of Practise 

and/or guidelines assisted councils to 

manage onsite wastewater 

management? 

Completion of the documentation. 

Evidence of stakeholder participation in 

development. 

Evidence of use of the documentation. 

Survey councils. 

Has the Victorian Planning Provisions 

(VPP) ‘Particular Provisions’ clause 

56.07 -3 been updated? 

Updated VPP clause provisions. Collect evidence that provisions exist. 

Develop materials to assist local 

government inform rate payers about 

septics/why need to manage? 

Completion of the documentation. 

Evidence of stakeholder participation in 

development. 

Evidence of use of the documentation. 

Collect evidence that documentation 

exists, and stakeholders participated. 

Has the management of onsite 

domestic wastewater been improved? 

development of indicators required. Management effectiveness evaluation: 

what worked and what could be done 

better? 

Has the feasibility of developing a 

system to accredit Land Capability 

Assessment (LCA) providers (to 

ensure the standard of LCA) been 

developed and used? 

Completion of the documentation. 

Evidence of stakeholder participation in 

development. 

Evidence of use of the documentation. 

Collect evidence that documentation 

exists, and stakeholders participated. 

Was an information exchange 

facilitated on alternative solutions to 

reticulated sewerage, e.g. Park 

Orchards, including preparation of a 

variety of case studies to highlight how 

current and legacy issues have been 

dealt with? 

Evidence of workshop held. Collect evidence that workshop was 

held and info exchanges occurring. 
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Outcome Key Evaluation Questions Indicators Evaluation methods 

Were the terms ‘practical/viable’ for 

where sewerage cannot be provided 

documented? 

Completion of the documentation. 

 

Collect evidence that documentation 

exist. 

Was funding secured to assist local 

government to undertake domestic 

wastewater management planning? 

Funding proposal developed.  

To what extent has onsite domestic 

wastewater management contributed 

to meeting SEPP (Waters) water 

quality objectives? 

SEPP (Waters) water quality objectives 

Yarra Valley Water pilot water quality 

results. 

Evaluation of environmental quality in 

areas targeted for onsite domestic 

wastewater management 

(management intervention monitoring, 

section A3). 

Management effectiveness. 
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Table B6: KEQs to assess the implementation of Clause 53: Direct waste discharge to groundwater.  

Clause 53 requires all practicable measures to be taken to prevent pollution of ground water. The high-level requirement set out by this clause means that evaluation of its 

effective implementation requires the evaluation of critical activities required by other groundwater related clauses. KEQs are provided for these critical activities in the table 

below. 

Outcome Key Evaluation Questions Indicators Evaluation methods 

Groundwater quality is sufficient to protect 

existing and potential beneficial uses of 

groundwaters. 

Have works undertaken via EPA statutory 

requirements (works approvals, notices, 

environmental audits) included a 

hydrogeological assessment to determine 

risk to groundwater? 

Works approvals, licences and notices where 

there is a potential or actual risk to 

groundwater. 

Activity evaluation: review of works approval, 

licence applications, notices, environmental 

audit requirements to identify where 

hydrogeological assessments have been 

completed in accordance with the EP Act 

1970 and EPA Publication 668. 

Where an attenuation zone is designated, 

have all the conditions been satisfied? 

Attenuation zone designation. Activity evaluation: review of attenuation 

zone decisions. 

Has groundwater quality within an identified 

Groundwater quality restricted use zone 

(GQRUZ) been maintained or improved over 

the life of the Policy? 

Groundwater quality objectives. 

GQRUZ identification. 

Evaluation of groundwater quality indicators 

and objectives: review of groundwater data 

collected through GQRUZ process.    

Activity evaluation: Review of GQRUZ 

decisions. 

Where approved, has the discharge of waste 

to an aquifer resulted in environmental 

quality objectives not being met? 

Statutory processes: Applications of direct 

injection of a substance into an aquifer. 

EPA Referrals for MAR schemes: 

groundwater quality. 

Activity evaluation: review of statutory reports 

that included the injection of a substance into 

an aquifer. 

Evaluation of groundwater quality monitoring 

data. 

Activity evaluation: Review of applicable 

licensed premises. 

Where identified through a non-aqueous 

phase liquid (NAPL) notification, has NAPL 

been removed or cleaned up to the extent 

practical (CUTEP) when found in an aquifer? 

Audits and/or notices that include a NAPL 

notification. 

Activity evaluation: review of audits and 

notices that include NAPL notification 

To what extent has groundwater quality 

changed over the life of the Policy? 

Pollution reports. 

Investigations. 

 

Activity evaluation: review of EPA reports 

and investigations into groundwater pollution  

Evaluation of groundwater quality monitoring 

data. 
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C1 Background 

SEPP (Waters) sets out environmental quality indicators and objectives across multiple segments that 

encompass the entirety of Victoria. The SEPP (Waters) MER framework recognises that there will not be 

sufficient resources to monitor all SEPP (Waters) indicators and objectives across all segments in a 

comprehensive statistically rigorous design that adequately represents all beneficial uses within a segment. 

Therefore, some form of transparent prioritisation process is required to identify priority areas to focus 

monitoring, evaluation and reporting. This section describes a decision process and provides transparent 

criteria to identify which segments of the environment should be prioritised for monitoring and evaluation. 

This decision process can be used to inform and justify where greater or lesser effort for monitoring, 

evaluation and reporting should be prioritised.  

C2 Multi-criteria decision analysis 

Multi-criteria decision analysis (MCDA) is a tool designed to facilitate decision making in situations where 

there may be incomplete data, conflicting opinions and significant knowledge gaps. When used correctly, it 

provides a systematic, transparent process, that clearly demonstrates how and why trade-offs were made 

and the resulting decisions. MCDA is a commonly employed tool and has been used to optimise policy 

selection in the remediation of contaminated sites, the reduction of contaminants entering aquatic 

ecosystems, the optimisation of water and coastal resources, and the management of other resources. 

MCDA comes in many forms, ranging from simple criteria and scoring to highly complicated mathematical 

models. A comparison of studies where several methods were used in parallel with the same problem 

indicated that recommended course of action does not vary significantly with the method applied. 5 In this 

instance, the simplest form of MCAD was adopted with the use of a small number of criteria, with a three-

level scoring system that is analogous to “high, medium and low” to prioritise policy segments for monitoring 

activities. Prioritisation criteria were developed through a combination of workshops with technical experts 

and published literature. Prioritising where MER efforts can be focused can occur at two scales:  

• the first can prioritise SEPP (Waters) segments for monitoring, evaluation and reporting; and 

• the second can prioritise locations and indicators within a segment for monitoring, evaluation and 

reporting. 

C3 Identifying priority SEPP (Waters) segments 

Criteria 

The following three criteria have been developed to rank SEPP (Waters) segments with respect to priority for 

on-ground monitoring: 

1. Risk to beneficial uses: there is a greater need for monitoring of the SEPP (Waters) objectives in 

segments and areas that are known to be at risk from threats to environmental quality. Monitoring at 

high risk locations provides information on whether those risks have been realised and if there have 

been effects on environmental quality and the beneficial uses that water quality supports.  

2. Current condition: monitoring of water quality is important at locations where it is known that water 

quality is in decline or may not be achieving SEPP (Waters) objectives. This allows for an 

assessment of the effectiveness of existing management interventions and an adaptive management 

approach. It also will inform if additional management may be required if trends in water quality 

decline.  

 

5. Huang, I.B. Keisler, J. and Linkov, I. (2011). Multi-criteria decision analysis in environmental sciences: ten years of applications and trends. Science 

of the total environment 409(19): 3578–3594. 

 

Appendix C. Decision framework for prioritising 
monitoring and evaluation effort  
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3. Knowledge gaps: there is an uneven distribution in available data across SEPP (Waters) segments 

and areas within segments. While some areas have been the subject of on-going regular water 

quality monitoring for many years, others have little or no available data. In the absence of good 

quality data, the assessment of the first two criteria is highly uncertain and it is likely that some areas 

at risk or with poor water quality have not been identified. Filling those knowledge gaps is a 

consideration in assigning priorities. 

These criteria rank segments of the environment where high risks to beneficial uses are known; water quality 

is in decline or not achieving objectives and there is poor knowledge of environmental quality overall as 

being the highest priority for monitoring. 

The prioritisation process has been applied to surface water and groundwater segments separately. That is, 

groundwater was not compared to surface water with respect to priorities. This has been done to account for 

the limited monitoring and collated information surrounding groundwater and the different ways in which 

segments are defined for surface and groundwater.  

Table C1: Prioritisation criteria for assessing priority SEPP (Waters) segments 

Criteria Description Score 

1. Risks to beneficial 

values 

Low priority: there are no known, or suspected high risks to beneficial uses 

related to water quality in the segment. 

1 

Medium priority: there are no known high risks to water quality, but local 

knowledge or expert opinion indicates that high risks are likely. 

2 

High priority: there is good evidence to indicate one or more high risks to water 

quality in the segment. 

3 

2. Current condition Low priority: existing knowledge indicates that water quality in the segment is 

largely within SEPP (Waters) objectives. 

1 

Medium priority: there is insufficient monitoring data to determine attainment of 

SEPP (Waters) objectives, but additional evidence, local knowledge or expert 

opinion suggests that a breach is highly likely. 

2 

 High priority: existing knowledge indicates multiple SEPP (Waters) objectives 

are breached. 

3 

3. Knowledge gaps Low priority: the water quality in the segment is well understood over spatial 

and temporal scales.   

1 

Medium priority: there is some understanding of the water quality in the 

segment, but this is limited either to a small number of locations or for only short 

periods of time. 

2 

High priority: there is little known about the water quality in the segment.  3 

C4 Identifying priority monitoring locations and indicators for evaluation and 
reporting 

Once segments have been prioritised, consideration needs to be given to establishing optimal monitoring 

locations within a segment. By substituting segment for water body or locations, the multi-criteria decision 

approach described above can also be used to prioritise monitoring location within a segment to focus 

monitoring effort based on risks to beneficial uses, current condition and knowledge gaps. However, the 

scale and number of locations and indicators used will be strongly influenced by available resources and 

feasibility.  

Appendix A of this MER framework describes the approaches that are needed to establish monitoring 

programs that can effectively evaluate environmental quality and the rationale behind these approaches. 

These approaches should also be used to inform the prioritisation of monitoring locations, and the scale of 

monitoring, to best suit the purpose of monitoring activities. The appropriateness of monitoring locations and 
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indicators, both within and among distinct segments will vary considerably based on threats to the 

environment; differences in natural processes and sensitivities of receiving waters; available resources and 

the purpose of monitoring. The data requirements for this step of the process can also be considerable. 

Consequently, the ultimate prioritisation of locations and indicators selection should be determined through 

decision and planning processes made under existing monitoring programs, and their planning processes, 

rather than being prescribed in detail through this MER framework. 
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The highest priority actions for implementation and to focus monitoring and evaluation on have been initially 

identified and selected using a five-step decision making approach (see below). This process can be re-run 

and used to test and determine further actions to prioritise for monitoring and evaluation as the need arises. 

The decision-making process to identify high priority actions to monitor and evaluation consists of the 

following: 

1. Addressing known high priority threats to water beneficial uses: This criterion ranks actions 

based on whether clause provisions address one or more threats to water beneficial uses that have 

been identified as “high priority”. (These high priority threats have been identified using standard risk 

assessment processes that consider both likelihood of occurrence and the consequences to 

beneficial uses and values. These have largely been identified as high risk as they are almost certain 

to occur (or are currently occurring)). Other risks have been identified but are considered lower 

priority because they are either considered to be rare or unlikely, or the consequences are less 

severe due to their highly-localised impacts. SEPP (Waters) is a state-wide policy and needs to 

consider the impacts to water quality across marine, freshwater and groundwater systems. If the 

action does not address a high priority risk area, then it is considered a low priority and excluded 

from the rest of the process. If the action does relate to a high risk, then it progresses to steps 2 to 5. 

2. Widespread: This criterion ranks actions based on whether the clause provisions address a 

threat/activity that is localised or widespread (Table D2). Highest priority is given to those activities 

that are the most widespread across the state. 

3. Time-bound: This criterion ranks actions based on whether the clause provisions address an activity 

that is discrete and time-bound with impacts that only require management when the activity is 

occurring (or for a short time before or after) or an activity that requires ongoing, long term and active 

management (Table D3). Highest priority is given to activities that require long-term ongoing 

management to reduce their impacts (i.e. chronic impacts). 

4. Controls: This criterion ranks actions based on whether the clause provisions already have in place 

effective regulatory controls (e.g. licensing, works approval, or planning regulations) that mean the 

clause can be implemented through already existing regulatory mechanisms that specifically address 

that activity/provision, or, whether the clause has very limited or no regulatory controls (Table D4). 

Highest priority is given to those activities with no or very limited regulatory controls. 

5. Risk to beneficial uses: this criterion ranks actions based on the risks to beneficial uses of water 

associated with not implementing the action/clause provisions described in SEPP (Waters). 

Likelihood and consequence tables are provided below together with a scoring matrix (score = 

likelihood x consequence) in Table D5, Table D6 and Table D7. This identifies the actions that will 

most effectively address high risks.  

Each of the actions should be scored against these criteria. Actions to focus monitoring and evaluation 

should be those that rank most highly in terms of addressing high priority threats to beneficial uses, having 

the most wide-spread and long-term impacts, not having strong existing regulatory controls and likely to pose 

a high risk to multiple segments of the environment if they are not implemented.

Appendix D. Decision framework for prioritising 
the evaluation of rules and obligations 
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Table D1: High priority risks to beneficial values provided by Victorian waters 

Risk (threatening activities and associated stressors) Relevant SEPP (Waters) segments 

Catchment inflows from diffuse sources (nutrients, 

sediments and toxicants) 

All 

Stormwater discharges (nutrients, sediments, 

toxicants) 

All 

Wastewater discharges (nutrients, toxicants, 

pathogens) 

Port Phillip Bay, localised inland waters, some open 

coast locations, groundwater 

Water resource use (altered water regimes, salinity, 

algal blooms) 

Inland waters, estuaries, groundwater 

Climate change exacerbating the above risks All 

Table D2: Widespread 

Local impacts Mostly Localised 

Impacts, Very Common 

Activity 

Moderately Widespread 

Impacts 

Very Widespread 

Impacts 

Action influences an 

activity that only has 

mostly localised impacts 

and is only moderately 

widespread/common 

Action influences an 

activity that has localised 

impacts on one to two 

water types but does not 

have a strong influence on 

remote segments. 

Activities are common so 

have a cumulative impact 

Action influences common 

and widespread activity 

that impacts only one 

water type, but all 

segments of that water 

type are likely to be 

impacted and with 

significant impacts on 

remote segments 

Action influences common 

and widespread activity 

that affects multiple water 

types (e.g. a combination 

of two or more of inland 

waters, estuarine waters 

marine waters, 

groundwater and 

segments) AND activity 

has significant effects on 

remote segments (e.g. 

activity occurs in 

waterways but impacts 

marine segments) 

Table D3: Time-bound 

Discrete/Infrequent Discrete/Frequent Mostly discrete with 

occasional long-term 

management required 

Long term ongoing 

Actions to mitigate and 

manage impacts are only 

required in a discrete time-

period when the activity is 

occurring, but the activity 

occurs infrequently 

Actions to mitigate and 

manage impacts are only 

required in a discrete time-

period when the activity is 

occurring, but the activity 

occurs frequently 

Action to mitigate and 

manage impacts are 

required in a discrete time-

period when activities are 

occurring, but occasionally 

longer-term management 

is required 

Action to mitigate and 

manage impacts/threat 

requires ongoing long-term 

actions to be implemented 
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Table D4: Controls  

No Partial Yes 

There are no, or only very limited, 

established controls to achieve the 

actions specified in this clause 

There are some controls to regulate 

aspects of the activity, but others are 

known to be lacking 

There are extensive well established 

regulatory controls that are typically 

BAU activities (e.g. established 

approval and licensing frameworks) 

Table D5: Risk to beneficial uses: likelihood 

Almost certain Likely Possible Unlikely Rare 

The action is 

expected to address 

the threat / risk in 

most circumstances  

The action will 

probably address the 

threat most 

circumstances  

The action should 

address the threat / 

risk in some 

locations / situations 

The action could 

address the threat / 

risk, but is doubtful 

The action would 

only address the 

threat / risk in 

exceptional 

circumstances 

Table D6: Risk to beneficial uses: consequences  

Insignificant Minor Moderate Major Severe 

In the absence of the 

action, no impacts to 

beneficial uses 

In the absence of the 

action occasional 

impacts to beneficial 

uses, but localised 

and not persisting for 

more than a week. 

In the absence of the 

action, frequent 

impacts to beneficial 

uses would be 

expected, but 

localised and 

persisting for weeks 

to months. 

In the absence of the 

action frequent 

impacts to beneficial 

uses are expected, 

persisting for up to 

one year. Recovery 

within two years. 

In the absence of the 

action waters would 

be unsuitable for 

beneficial uses, 

persisting for more 

than one year with 

recovery likely to 

take more than 2 

years if at all. 

Table D7: Scoring matrix for Tables D5 and D6 

 

Likelihood 

Consequence 

Insignificant Minor Moderate Major Severe 

Almost certain 5 10 15 20 25 

Likely 4 8 12 16 20 

Possible 3 6 9 12 15 

Unlikely 2 4 6 8 10 

Rare 1 2 3 4 5 
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These knowledge gaps can be addressed through monitoring and evaluation to improve future standards  

Table E1: Knowledge gaps identified during the SEPP (Waters) review  

Segment of the 

environment/beneficial 

use  

Question Description of knowledge gap Approach to address knowledge gap 

Groundwater  

   

   

   

What is the quality of the 

uppermost aquifers (or aquifers 

that are more likely to be 

contaminated) in Victoria?  

SEPP (Waters) protects the beneficial uses of groundwater 

based on Total Dissolved Solids (TDS) levels. It is unknown 

whether the environmental quality and indicators required to 

protect the beneficial uses are being met broadly in groundwater 

across Victoria. 

Collation and evaluation of groundwater quality 

information from a range of sources (e.g. 

management intervention monitoring and 

surveillance monitoring from third parties). 

What aquifers / areas of Victoria 

are impacted by diffuse pollution 

sources?  

   

One of the primary objectives of SEPP (Waters) is to ensure 

pollution to waters from both diffuse and point sources is 

managed in an integrated way to deliver the best outcome for the 

community as a whole. There is a very limited understanding of 

diffuse pollution sources for groundwater across Victoria.  

Collation and evaluation of groundwater quality 

information from a range of sources (e.g. 

management intervention monitoring and 

surveillance monitoring from third parties). 

What are the background levels in 

the groundwater (focusing on 

major geological formations)?  

   

The Authority may determine that a beneficial use specified in 

Table 2 of Schedule 2 of SEPP (Waters) does not apply to 

groundwater if the background level or a water quality indicator 

would not provide for the protection of the beneficial use. 

Currently there is little understanding of background levels in 

groundwater. 

Collation and evaluation of groundwater quality 

information from a range of sources (e.g. 

management intervention monitoring and 

surveillance monitoring from third parties). 

Is high quality drinking water 

sufficiently protected from major 

pollution sources?  

SEPP (Waters) protects the beneficial uses of groundwater 

based on TDS levels. There is a limited understanding of how 

potentially polluting activities impact groundwater quality and 

beneficial uses, where Segment A1 and A2 groundwater occurs. 

Identification of potentially polluting activities 

located in Segment A1 and A2 groundwater 

areas. Collation and evaluation of groundwater 

quality information from a range of sources 

(e.g. management intervention monitoring and 

surveillance monitoring from third parties). 

Groundwater/Surface 

Water 

What indicators and objectives are 

needed for groundwater dependent 

ecosystems (GDE’s)? 

SEPP (Waters) adopts the broad scale indicators for wetlands, 

rivers and streams to protect groundwater dependent 

ecosystems. The appropriateness of these indicators and 

Monitoring of GDE’s to determine if broad 

scale indicators and objectives are appropriate 

and to develop new objectives if required. 

Appendix E. Knowledge gaps 
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Segment of the 

environment/beneficial 

use  

Question Description of knowledge gap Approach to address knowledge gap 

objectives for protecting GDE’s is not well understood. 

Wetlands What are appropriate 

environmental quality indicators 

and objectives for swamps?  

SEPP (Waters) identifies swamps as a distinct segment to be 

protected. Currently there are no specific indicators and 

objectives for swamps, due to lack of data. 

Monitoring of swamps to determine and 

develop appropriate indicators and objectives. 

Rivers and streams 

 

What water quality is appropriate 

for lower order streams? 

Lower order streams make up the majority from stream networks, 

but it not well understood whether the broad scale indicators and 

objectives provided in SEPP (Waters) are appropriate.  

Monitoring of lower order streams to determine 

if broad-scale objectives are sufficiently 

protective. 

Can we improve environmental 

quality objectives for more modified 

streams? 

SEPP (Waters) provides objectives that are protective of modified 

and heavily modified rivers and streams, in recognition that they 

will not achieve the levels of water quality found in unmodified 

streams. Objectives were developed from the best available 

rivers and streams but may be able to improve by more targeted 

monitoring. 

Establishing and monitoring environmental 

quality in reference streams within more 

modified to heavily modified areas. 

Do macro-invertebrate objectives 

need to be updated to reflect 

climate change? 

Recent research has shown that macro-invertebrate communities 

did not bounce back to the same levels of quality following 

drought. Objectives may need to adapt to reflect changes in 

climate expected in future, including longer periods of low rainfall 

and less frequent but higher rainfall events. 

Investigative monitoring and research. 

Estuaries 

 

What is the condition of eastern 

Victorian estuaries and are current 

objectives protective of their 

beneficial uses? 

Current estuary objectives are based on ecologically healthy 

estuaries from the open coast of western Victoria and in Corner 

Inlet. There is limited knowledge of the baseline environmental 

quality in estuaries east of Corner Inlet which are the most 

unmodified and near-natural in the state. It is unclear whether 

current objectives are appropriate for protecting many estuaries 

in eastern Victoria. 

Surveillance (including condition assessment) 

and investigative monitoring programs to 

establish baseline environmental quality 

objectives for the east coast estuaries. 

Comparison of these objectives to current 

SEPP (Waters) objectives. 

What are appropriate and 

attainable interim objectives for 

heavily to moderately modified 

estuaries (e.g. the Yarra estuary)? 

For some heavily modified estuaries it is unlikely that the 

objectives set out in SEPP (Waters) will be attainable over the 

10-year life of the Policy due to the scale of management actions 

required. In these cases, interim objectives should be set that will 

drive improvement and are linked to management actions. 

Further investigation and work is needed to understand what 

appropriate interim objectives for priority estuaries are. 

Evaluation of management intervention 

monitoring of action to achieve interim targets 

(e.g. through any interim regional targets 

developed in response to Clause 18 of the 

Policy).  
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Segment of the 

environment/beneficial 

use  

Question Description of knowledge gap Approach to address knowledge gap 

How does high rainfall and riverine 

flow and prolonged drought affect 

environmental quality in estuaries? 

How does this interact with estuary 

opening and closing?  

The current indicators and objectives for estuaries are based on 

monitoring data from grab samples taken during the dry climatic 

period of the millennial drought and do not capture estuary 

conditions during high flow when the greatest impacts can occur. 

The extent of these impacts is also likely to differ depending on 

whether the estuary mouth is open or closed. An understanding 

of the levels of indicators that pose a risk to beneficial uses 

during periods of high rainfall and riverine flow and different 

states of estuary mouth closure can improve future indicators and 

objectives. 

Higher frequency (e.g. continuous) targeted 

monitoring of estuaries over periods of high 

and low rainfall and when estuaries are open 

and closed to characterise water quality under 

these conditions. 

What are appropriate water quality 

objectives for the upper, mid and 

lower sections of estuaries? 

The indicators and objectives in SEPP (Waters) are taken from 

the mid to lower sections of the estuary. It is not known whether 

these objectives are appropriate for upper and lower sections of 

estuaries, where the relative influence of fresh and marine waters 

differs substantially.   

A monitoring programming that is stratified 

across the upper, mid and lower sections of 

multiple reference estuaries to characterise 

water quality across these different areas.  

Port Phillip Bay, 

Western Port, Corner 

Inlet and the Gippsland 

Lakes 

Are inputs of nutrients and 

sediments at levels that support 

maintenance or improvement of 

seagrass extent? 

SEPP (Waters) adopts seagrasses condition as an environmental 

quality indicator in the major marine bays, Port Phillip Bay, 

Western Port and Corner Inlet. A narrative objective for 

seagrasses has been in provided Schedule 3 Clause 3(a): 

 

“Inputs of nutrients and sediments … must be at levels that 

support the maintenance or improvement of the current cover, 

extent and condition of seagrasses, within the bounds of natural 

variation.” 

 

Assessing the attainment of this objectives requires ongoing 

information and periodic assessment of seagrass extent and 

condition, which is currently not available.  

The development of methods to assess 

whether levels of nutrients and sediments are 

at levels that support maintenance and 

improvement of seagrass extent. This requires 

mapping of key seagrass locations in the major 

bays where historical time-series exist. This 

should include regions where seagrass extent 

has been highly variable and regions where 

seagrass extent is more stable over time to 

assess whether change is within bounds of 

natural variation. Analytical methods will need 

to be developed to assess this. 

Information on seagrass condition within 

regions can link changes in extent outside 

natural variation to those associated with 

nutrient or sediment impacts. Seagrass 

condition indicators should directly measure 

impacts associated with changes to nutrient 

and sediment inputs, principally eutrophication, 

N-limitation and/or the light environment.       
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Segment of the 

environment/beneficial 

use  

Question Description of knowledge gap Approach to address knowledge gap 

Port Phillip Bay, 

Western Port, Corner 

Inlet, Gippsland Lakes 

and Open Coast 

Are inputs of nutrients, particularly 

N and P, below levels that promote 

increases in the frequency, 

duration and/or spatial extent of 

harmful algal blooms (HABs)? 

SEPP (Waters) sets out an objective that levels of nutrients 

entering the major marine bays, Port Phillip Bay, Western Port 

and Corner Inlet and the Gippsland lakes should be below levels 

that promote an increase in HABs.  

Assessing the attainment of this objectives requires monitoring of 

HAB incidences. 

There is incomplete knowledge about what environmental 

conditions promote HAB blooms, particularly the role of N and P.  

There is only limited monitoring information on HAB incidence 

(e.g. through EPA’s fixed site monitoring program in Port Philip 

bay with which to assess change in frequency and through 

pollution hotlines).  

 

Development of methods to assess whether 

levels of nutrients and sediments are at levels 

that promote increases in frequency of HABs.  

This includes:  

1) development of methods to analyse the 

frequency of HABs using existing data series 

and the suitability of those time-series for this 

task;  

2) improved understanding of the relationship 

between HAB incidence and nutrient levels; 

and  

3) capacity to link changes in HAB incidence to 

changes in nutrient inputs.  

Port Phillip Bay, 

Western Port, Corner 

Inlet, Gippsland Lakes 

Where are the hotspots of impacts 

to marine bays?  

Marine bays are the receiving environments of high levels of 

pollution from catchment and coast. The high level of connectivity 

of marine waters means that pollution is often transported from 

remote sources and can concentrate in areas with high levels of 

pollution and impact. The size and complexity of marine waters 

means that these hotspots are often difficult to identify. 

Investigative monitoring to identify hot spots of 

impacts and inform the prioritisation of future 

management and regulatory actions. 

Corner Inlet What are appropriate indicators 

and objectives for Corner Inlet? 

Corner Inlet is a new segment in SEPP (Waters). Objectives have 

been adopted for a small number of indicators with data available 

from WaterWatch programs, but for most other indicators no data 

exists to set objectives.  

 

A monitoring program to establish baseline 

environmental quality objectives for a broader 

suite of indicators in Corner Inlet. 

Gippsland Lakes (Lake 

Reeve) 

What are appropriate 

environmental quality objectives for 

Lake Reeve?  

Lake Reeve has been included as a new segment. Due to lack of 

data it adopts the estuaries objectives, which may not be locally 

appropriate.   

A monitoring program to establish baseline 

environmental quality objectives for Lake 

Reeves. 

Open Coast What are existing (and proposed) 

sampling programs that can deliver 

adequate 

information/characterisation of the 

condition in open coast segments? 

There is no legacy of state-wide monitoring of open coast and it is 

unlikely there will be comprehensive open coast monitoring. 

However, there is a range of existing data sets and partnership 

opportunities that can be leveraged to support the monitoring and 

evaluation of open coast segments. 

Explore existing datasets.  

Leverage opportunities within national 

organisations like the South East Australia 

Integrated Marine Observing System (SEA 

IMOS) to develop partnerships that will 

http://imos.org.au/nodes/seaimos/
http://imos.org.au/nodes/seaimos/
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Segment of the 

environment/beneficial 

use  

Question Description of knowledge gap Approach to address knowledge gap 

broaden environmental quality monitoring 

networks (ships of opportunity, moorings etc). 

Develop interagency partnerships that can 

augment water quality sampling. 

Load reduction targets How accurate are the modelled 

predictions of loads and how can 

we better refine them?   

The pollutant load reduction targets in Schedule 4 of SEPP 

(Waters) are based on best available modelling. There are 

recognised limitations on some of the modelling tools. For 

example, many models have been calibrated on data mostly 

collected during the 10-year millennial drought and do not capture 

wetter climatic periods well.  

Models should be updated and calibrated with 

monitoring data that addresses limitations in 

modelling. 

How can we better monitor the 

effectiveness of management 

actions to deliver load targets? 

Assessing the effectiveness of actions to achieve load targets 

requires the monitoring and evaluation of both management and 

regulatory activities aimed at reducing loads; changes in loads 

over time and impacts on receiving waters. This requires a co-

ordinated approach across catchments and coasts and among 

agencies with different responsibilities. 

Develop fit-for-purpose partnered monitoring 

with key responsible agencies to align 

monitoring of activities with monitoring of 

changes in loads and environmental quality 

across the catchment to marine receiving 

waters.  

What is the cause and effect 

relationship between 

nutrient/sediment loads and the 

condition and extent of seagrass 

communities?  

Large scale die-off of seagrasses is associated with excessive 

nutrient and sediment loads entering marine bays from the 

surrounding catchment, which must be reduced to support their 

recovery. However, the precise quantity of loads required to 

promote seagrass recovery are not well established - the load 

targets in SEPP (Waters) are based on levels that are 

aspirational but achievable over the 10-year life of the Policy. A 

stronger cause-effect understanding of the loads required to 

promote seagrass recovery will help define load targets with a 

higher degree of certainty.    

Integration of modelling, remote sensing and 

monitoring of sediments/nutrient loads and 

seagrass to understand the risk profile of 

seagrass condition and extent from nutrient 

and sediments loads to inform refined load 

targets. 

Establish a baseline of seagrass cover and 

extent within the major bays that can be used 

to assess risk to marine bays due to elevated 

nutrient and loads. 

General (all water 

segments) 

 

What are appropriate indicators 

and objectives for emerging 

pollutants? 

There are a range of emerging pollutants (e.g. 

microplastics/plastics, PFAS, pharmaceuticals, bifenthrin) that are 

a risk to beneficial uses but currently do not have indicators and 

objectives set in policy due to lack of data. Objectives should be 

developed for emerging contaminants during the implementation 

of the Policy to better protect beneficial uses. 

Investigative monitoring combined with the 

synthesis of research to identify emerging 

pollutants and establish levels that are 

protective of beneficial uses.  

What do integrated monitoring and The integration of monitoring and modelling should be adopted to Models should be developed, and existing 
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Segment of the 

environment/beneficial 

use  

Question Description of knowledge gap Approach to address knowledge gap 

modelling approaches tell us about 

the effectiveness of SEPP 

(Waters)? 

overcome the limitations of a monitoring only approach and 

enhance how we predict and evaluate environmental quality and 

the effectiveness of management interventions (see Section 

A11). 

models sustained that can be integrated with 

monitoring data to better evaluate and predict 

responses of environmental quality and the 

protection of a range of beneficial uses (e.g. 

aquatic ecosystems and water-based 

recreation).   

What new indicators and can be 

adopted to more effectively protect 

water environments? 

New technologies and approaches such as remote sensing, land-

use based monitoring of water quality provide opportunities to 

have targeted indicators of threats to water environments.  

Investigative monitoring and research with new 

technologies to develop new indicators. 

Land-use based and activity monitoring to 

enable better targeted understanding of threats 

and to develop threat-based indicators. 

Can we develop indicators and 

objectives from genetic tools for 

bio-assessment? 

The standardisation of genetic tool for the rapid bioassessment of 

water environments may lead to new objectives and indicators, or 

new methods to measure current indicators, to better understand 

the condition of aquatic ecosystems. 

Research and investigative monitoring with 

genetic tools for rapid bio-assessment. 

Water based recreation Are indicators of faecal 

contamination and associated risk 

levels locally appropriate for 

Victorian beaches? 

 

Faecal contamination is the leading cause of coastal water 

degradation. Epidemiological studies have demonstrated that this 

contamination elevates the human health risk to users of these 

systems during water-based recreation and that indicator 

organisms can estimate the degree of human illness. However, 

these studies reflect certain hydrologic, geographic and 

demographic characteristics, all of which not necessarily 

transferable to situations similar to that of Melbourne’s beaches.  

Locally relevant studies are required to 

understand risk levels and links with indicator 

organisms, especially to confirm that the 

studies used in NHMRC (2008) guidelines are 

indeed transferable to our beaches. 

 

 


