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Purpose of this 

manual
Growing concern and awareness about the 
health of our waterways has resulted in greater 
community interest in monitoring, on-ground 
action and decision-making to support sustainable 
management of our natural resources.

Community-based waterway monitoring 
programs, including the highly successful 
Waterwatch program, have increased participants’ 
understanding of catchment and water quality 
issues and have given them a sense of trust and 
ownership in the information collected. These 
programs have also promoted wider community 
stewardship and responsibility for the future health 
of our waterways and catchments.

In recent years, demand for waterway condition 
information has increased, particularly at the 
regional and local scale, which has heightened 
interest in the data collected through community-
based programs. This interest is especially strong 
in relation to planning and decision-making for 
regional natural resource management. To support 
this emerging demand, the Department of Natural 
Resources and Water produced the Queensland 
community waterway monitoring manual (‘the 
manual’). This resource was developed in 
partnership with the Queensland Environmental 
Protection Agency with support from the National 
Action Plan for Salinity and Water Quality. As 
of 26 March 2009, the Department of Natural 
Resources and Water and the Queensland 
Environmental Protection Agency integrated to 
form the Department of Environment and Resource 
Management.

The manual has been designed to support the 
development and implementation of community-
based waterway monitoring programs. It provides 
technical information and guidance for planning, 
implementing and interpreting waterway 
monitoring activities.

The manual has been developed for use by 
the broad range of participants involved in 
community-based waterway monitoring programs. 
It is targeted at those involved in the roles of 
leading, designing and coordinating community-
based waterway projects, although people in other 
roles may also find it useful.

This manual promotes a strategic approach to 
community waterway monitoring that supports 
local and regional natural resource management, 
and improved understanding and awareness of 
waterway and catchment issues.

The manual emphasises data confidence to ensure 
that community-based waterway monitoring 
groups can design and implement waterway 
monitoring projects and collect data that meets 
both their needs and those of their stakeholders. 
For further information about data confidence, 
see Chapter 3. The manual has been designed to 
support the wide range of monitoring objectives 
among community-based groups, from school-
based activities with a purely educational focus to 
those collecting higher quality data for regional 
natural resource management purposes.

The manual is tailored to monitoring activities in 
perennial lotic (flowing) waters, rather than lentic 
(standing) waters (including lakes and wetlands) 
or ephemeral streams. This focus especially applies 
to the chapters on study design and monitoring 
methods. However, groups monitoring other types 
of water bodies will still find parts of the manual 
useful.

Please note that the approach and techniques for 
waterway monitoring detailed in this manual are 
based on the western scientific knowledge system. 
There are other ways of conducting waterway 
monitoring, which use traditional knowledge 
systems and associated cultural indicators. These 
approaches are equally valid and increase our 
understanding of how best to ‘care for country’ 
and waterways; however, these approaches are not 
covered in this manual.
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Components of this 

manual
This manual is designed to assist community-based 
groups with all aspects of waterway monitoring, 
including the development and delivery of projects 
that can contribute information to regional natural 
resource management planning. The manual gives 
guidance on:

monitoring projects

(including setting objectives, developing a 
study design, choosing monitoring methods 
and developing strategies for data management, 
interpretation and reporting)

It includes case studies of current community-
based monitoring projects in Queensland, and also 

provides templates of all record sheets referred to 
in this manual and a glossary of terms.

The monitoring methods covered in this manual 
are for physico-chemical, biological (macro-
invertebrate), and stream condition and habitat 
monitoring.

The manual is structured into chapters using 
a sequential approach. The first two chapters 
(chapters 2 and 3) provide an introduction to 
general principles, such as group planning, project 
planning, and data confidence. Chapters 4 to 
8 provide more detailed guidance on each step 
of developing a project monitoring plan. The 
remaining chapters provide additional information 
to assist with project implementation and delivery.

The box below provides further details about each 
chapter.

Chapter 2: Getting started

This chapter comprises three parts. Part A is a step-by-step guide to establishing or joining an existing 
waterway monitoring group, defining group goals and identifying potential monitoring projects.

Part B outlines the key steps, considerations and documentation involved in developing a project 
monitoring plan. Particular focus is given to the process for setting project objectives.

Part C provides support for implementing the project effectively, including the steps involved in 
conducting a successful monitoring project.

Chapter 3: Data confidence

Chapter 3 provides a range of approaches to implement data confidence procedures in waterway 
monitoring programs. It presents data confidence considerations in planning, monitoring methods, quality 
control, equipment use, participant competency, data management and documentation. Documents such 
as data confidence statements and monitoring plans are explained.

Chapter 4: Designing your study

This chapter provides advice on designing a monitoring strategy for your project, including how to 
determine what indicators to monitor, and when, where and how often monitoring should take place. 

Chapter 5: Physico-chemical monitoring methods

This chapter outlines how to monitor a waterway to measure its physico-chemical condition. It assists 
users to choose a monitoring method appropriate for their project objectives and available time, budget 
and skills. Chapter 5 also provides background information on each indicator, including why it is 
important, environmental factors that affect it, and important details to consider when monitoring it.

Specific information to assist with initial data interpretation, including guideline values with which results 
can be compared, is provided for each indicator.

Chapter 5 features a wide range of indicators commonly monitored by community groups.
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Chapter 6: Biological monitoring methods

This chapter outlines how to monitor the biological condition (macro-invertebrate community) of a 
waterway. It assists users to choose a monitoring method appropriate for their project objectives and 
available time, budget and skills. Chapter 6 also provides background information on macro-invertebrates 
as indicators of waterway health, including why they are important, environmental factors that affect 
them, and important attributes to consider when monitoring them.

For each indicator, specific information to assist with initial data interpretation—including how to 
calculate different indexes (rating scores), and guideline values with which results and rating scores can be 
compared—is also provided.

Chapter 7: Stream condition and habitat monitoring methods

This chapter outlines how to monitor bank and bed stability, stream habitat diversity and riparian 
vegetation disturbance to determine the health of a waterway. It assists users to choose a monitoring 
method appropriate for their project objectives and available time, budget and skills.

Chapter 7 also provides background information on each indicator of stream condition and habitat. For 
each indicator, specific information about initial data interpretation—including how to calculate different 
indexes (rating scores), and guideline values with which results can be compared—is also provided.

Chapter 8: Data management, interpretation, reporting and communication

This chapter provides information about the key elements of data management, with an emphasis on 
data validation and confidence. It outlines how to interpret monitoring results, and includes methods 
for summarising and visualising data, using background information, explaining results, drawing 
conclusions and making recommendations. Chapter 8 also includes information to assist in reporting and 
communicating results effectively for the intended audience.

Chapter 9: Training

Chapter 9 provides examples of common training topics recommended for monitoring projects. It 
explains the different types of training, and provides a step-by-step guide to organising an effective 
training session. This chapter also includes tips on maximising training impact and provides a list of handy 
training sources and resources.

Chapter 10: Record sheets

This chapter provides examples of record sheets for:

Chapter 11: Case studies

Chapter 11 provides case studies of current waterway monitoring projects across Queensland. These case 
studies provide examples of different types of monitoring projects, such as ambient (routine) monitoring, 
load-based monitoring, and restoration assessment.

Chapter 12: Glossary

The glossary provides definitions of the technical terms used in the manual.
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The manual contains a number of key features 
that distinguish it from similar resources. These 
key features were developed following a detailed 
review of existing materials and methods used by 
community-based waterway monitoring networks, 
government agencies, and other science providers. 
The following are some of the special features of 
this manual.

Monitoring plan framework
Monitoring plans are project-specific plans 
that outline the what, where, why and how of 
monitoring. A monitoring plan ensures that the 
project is carefully designed to meet the needs of 
all stakeholders, and should be developed prior to 
commencing monitoring activities. It combines 
all relevant project information into one easily 
managed document that can be used to encourage 
confidence in the data collected, or to promote 
activities to external groups and organisations.

A monitoring plan framework has been developed 
specifically for this manual. The framework sets 
out four key steps in developing a monitoring plan 
through the consideration of twelve monitoring 
plan questions. See Chapter 2, Part B for a step-
by-step outline of the monitoring plan framework.

In addition, the Monitoring plan tool for 
community-based waterway monitoring, a software 
program, has been developed to complement this 
manual and assist project coordinators to develop 
and manage project monitoring plans. The software 
tool is available with this manual or as a separate 
resource through the Department of Environment 
and Resource Management (DERM).

Data quality categories
Many community-based waterway monitoring 
groups experience difficulty defining their required 
data quality upfront, before purchasing equipment 
and commencing monitoring activities. However, 
defining data quality is a crucial part of defining 
monitoring objectives and is needed to ensure 
that groups develop a monitoring plan and choose 
methods and equipment that meet their needs.

To address this issue, a simple, three-tiered 
data quality system has been developed to assist 
groups to define their required data quality before 
designing their monitoring strategy. Groups simply 
indicate whether they require demonstrative, 
indicative or analytical level data. These categories 
are then used in the monitoring methods chapters 
(chapters 5, 6 and 7) to assist groups to choose 
the monitoring methods and equipment that are 
right for their needs. The methods guide system is 
outlined further below.

Methods guides
The methods guides aim to assist the user to select 
appropriate monitoring methods for physico-
chemical, biological and stream condition and 
habitat indicators.

There are many different methods for conducting 
waterway monitoring, so an easy-to-use methods 
guide table has been developed to help groups 
choose a method that is right for their needs. This 
guide has been developed to support the broad 
range of desired goals existing in community-based 
waterway monitoring, including data collection, 
community education, and knowledge building to 
support regional natural resource management.

Methods guides are used in chapters 5, 6 and 
7, and provide an overview of several methods 
for each waterway health indicator. The guides 
indicate the resource requirements (skill, 
knowledge, time and cost) of each method as well 
as the level of data quality it can achieve.

Record sheets
The manual also includes a range of record 
sheet templates to assist with collecting and 
managing data, and documenting quality control 
information. These are located in Chapter 10 of 
the manual and are available on the Queensland 
community waterway monitoring manual 
CD-ROM issued with this manual.
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How to use this 

manual
This manual provides guidance and support 
to coordinators involved in community-based 
waterway monitoring projects. It has been 
designed to provide reference material on 
waterway monitoring in a simple and user-friendly 
manner while maintaining scientific rigour.

The manual is most useful for those at the 
planning or redesign stage of their monitoring 
project, but can also provide assistance to those at 
the implementation stage.

This manual has been designed for ease of use by 
community-based waterway monitoring groups. 
The ringbinder and black and white no-frills pages 
allow updates and local adaptations to be inserted 
or instructions to be removed and photocopied.

Below is some advice on how to use this manual 
for groups at different stages in their waterway 
monitoring activities.

For community members or school groups looking 
to get involved in waterway monitoring, the 
following chapters will be useful: 

 the processes involved in establishing or joining  
 a group, and identifying group goals and   
 possible monitoring projects. 

 processes involved in planning out a    
 monitoring project. This chapter will also help  
 to define the objectives of the monitoring   
 project, including the required data quality. 

 the steps required to conduct and complete a   
 successful monitoring project. 

 data confidence principles and how to build 
 these into a project from the outset. It is   
 important to read this chapter before    
 developing a monitoring plan, especially for   
 groups aiming to collect high quality data.   
 Chapter 3 outlines some important concepts 
 to be aware of in order to design a project, 
 achieve its objectives, and collect data of   
 appropriate quality.

to design each component of your monitoring 
project

 o Chapter 4 provides guidance on designing a 
study, such as choosing indicators and sites, 
and deciding when to monitor

 o Chapters 5, 6 and 7 provide advice to 
groups on determining the monitoring 
method most suitable for their needs 
(data quality requirements and available 
resources). These chapters also outline 
what data confidence procedures should 
be undertaken to achieve the required data 
quality for each indicator

 o Chapter 8 provides guidance on designing 
a strategy to manage, interpret and 
communicate data

 o Chapter 11 comprises case studies of current 
community-based waterway monitoring 
projects in Queensland. These examples 
provide further direction for designing 
monitoring projects.

For groups at the implementation stage of their 
project, the following chapters will be useful: 

 and communicating data. 

 effective training to monitoring participants. 

 templates.

Existing groups looking to start a new monitoring 
project should follow the same process as detailed 
for new groups, but start at Part B of Chapter 2.

Groups who have already developed a monitoring 
plan and are at the implementation stage of 
their project will find chapters 8, 9 and 10 most 
useful. However, if, at the stage of reviewing the 
project (this should occur on a regular basis), it is 
necessary to redesign part of the project, the other 
chapters of the manual will prove useful.

The meanings of technical terms used in this 
manual are listed in the glossary (Chapter 12).

The Queensland community waterway monitoring 
manual is an important resource to support 
the development and implementation of your 
monitoring project; however, it should not be 
used as a stand-alone document. Designing and 
managing a monitoring program can be a detailed 
process, and expert technical advice should be 
sought at key stages of the project. This advice 
may be available through regional natural resource 
management bodies, local council offices, regional
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government agency offices, or local universities. 
More detailed information and advice is also 
available through the references listed in the 
‘Further reading’ section at the end of each chapter.

This manual should be used as a reference to assist 
a group to develop its own set of documents, 
such as a project monitoring plan, set of field 
monitoring procedures, and record sheets (these 
documents are detailed further in Chapter 3). 
It is likely that groups will need to adapt the 
procedures and record sheets given in this manual 
to suit their own needs.

It is also beneficial to refer to other resources 
specifically designed to complement this manual. 
The following resources are included on a  
CD-ROM at the back of this folder:

Monitoring plan tool for community-based 
waterway monitoring, which supports 
Chapter 2, Part B of this manual

rating scores for stream condition and habitat 
monitoring (used in Method 3 only for each 
indicator). This tool supports Chapter 8 of this 
manual

all record sheets found in Chapter 10.

Other useful materials for community waterway 
monitoring produced by the Department of 
Environment and Resource Management include 
the:

Stream quality slide—
a macro-invertebrate identification guide that 
assists groups to assess general stream condition 
using basic macro-invertebrate identification. 
This resource complements Chapter 6 of the 
manual
Health and safety guidelines for community-
based waterway monitoring—comprehensive 
guidelines assisting community groups to 
identify and address health and safety issues 
associated with their waterway monitoring 
activities
Community estuarine monitoring manual—
an excellent resource providing specific 
information pertaining to estuarine monitoring.

Happy monitoring!




