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1. Introduction
1.1 PURPOSE OF THE GUIDELINES

The purpose of these guidelines is to encourage and
support water recycling that is safe, environmentally
sustainable and cost-effective. They are designed to
provide guidance on water recycling that is appropriate to
Queensland conditions and to provide a road map to other
resources that can support water recycling”.

These guidelines are intended to cover issues common to all
of the main uses of recycled water sourced from sewage
treatment plants in Queensland. They are not intended to
function as a manual, nor do they prescribe water quality
standards or treatment for every possible final use. Instead,
these guidelines provide a risk management framework
combined with guidance on best practice to ensure that
water recycling project planners and operators can match
water quality to intended uses in the safest and most cost-
effective manner.

These guidelines have been prepared in fulfilment of the
commitments contained in Action Plan 2 of the
Queensland Water Recycling Strategy (EPA 2001). The
Queensland Water Recycling Strategy (QWRS) was
published in December 2001 to provide a set of guiding
principles, policy positions on appropriate uses and
sources of recycled water, and action plans with objectives
and targets to guide public and private sector initiatives.

Water recycling is a key component of integrated water
cycle management. This approach aims to manage all of
the components of the hydrological cycle (rainwater,
stormwater, sewage, ground water, surface water and
recycled water) to secure a range of social, economic and
environmental benefits. The safe implementation of water
recycling can help to reduce inputs of nutrients and other
contaminants to surface waters, conserve drinking water
and provide economic and social benefits to communities
throughout Queensland.

The Queensland Government supports a consistent
national approach to water recycling in Australia. To this
end, these guidelines have been aligned with the Natural
Resource Management Ministerial Council and
Environment Protection and Heritage Council’s draft
National Guidelines for Water Recycling — Managing
Health and Environmental Risks (NRMMC & EPHC 2005)
(hereafter called “the national guidelines™).

For more information see section 1.4.1 of this document.

*Web addresses for all electronic versions of documents
cited in these guidelines are shown in Appendix C.
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1.2 STRUCTURE OF THE GUIDELINES

Chapter 1 introduces the guidelines, their purpose, scope
and relationship to other guidelines.

Chapter 2 describes the regulatory framework for water
recycling in Queensland, including approval requirements
and health and environment impact assessment.

Chapter 3 discusses planning issues and emphasises the
importance of establishing partnerships for water
recycling and engaging with communities on water
recycling issues.

Chapter 4 introduces the Recycled Water Management
Plan as a mechanism to manage the risks involved in
treatment and use of recycled water.

Chapter 5 discusses sewage and recycled water quality.

Chapter 6 covers treatment technologies for production of
recycled water from municipal sewage and puts forward
water quality recommendations for recycled water.

Chapter 7 makes recommendations for distribution,
storage and use of recycled water.

Chapter 8 summarises some typical hazards encountered
during treatment, supply and use of recycled water and
suggests possible control measures.

1.3 SCOPE OF THE GUIDELINES

1.3.1 Sources of recycled water

These guidelines cover water recycling using effluent from
sewage treatment plants (STPs) that have the capacity to
treat sewage from 21 or more equivalent persons (EP), or
approximately 5250L/day. This includes water mining from
sewers. Use of effluent from on-site wastewater treatment
systems, treated and untreated greywater and other forms
of wastewater is discussed in section 1.4 of these
guidelines.

1.3.2 Uses of recycled water

These guidelines cover water recycling for the following
purposes:

e domestic and commercial property use

e public open space irrigation

e irrigation of food crops

e irrigation of retail and wholesale nurseries

e irrigation of pasture, stock watering and stockyard
washdown



e irrigation of non-human food chain crops, including
trees, turf and cotton

e industrial and municipal purposes, including
washdown and dust suppression

e fire fighting

e supplementing raw water sources, including ground
water

¢ environmental purposes, including recreational water
bodies not used for swimming or boating.

1.3.3 Acknowledging the importance of the
community, the environment and the
economy

Water recycling brings significant benefits to the people,
the environment and the economy of Queensland.

1.3.3.1 Community

As well as providing technical guidance for those involved
in water recycling, these guidelines also provide the
following benefits to the Queensland community:

¢ They will promote an understanding of the types of
water recycling that can be safely undertaken.

¢ They make it clear that local governing bodies have an
obligation to involve the local community in planning
for total water cycle management.

e They also make it clear that water service providers
and other recycled water suppliers have an obligation
to keep the local community informed of the
performance of water recycling schemes.

e By providing a framework for the safe use of recycled
water, they will help to develop community support for
water recycling.

Community education is the key element in promoting the
understanding and acceptance of water recycling as part
of sustainable water management. Local communities
must have a better understanding of water quality and
treatment before they can make a meaningful contribution
to decision-making over local water resources. The
Queensland Government is responsible for facilitating
statewide education on water recycling, while local
government will provide more community-based water
recycling education programs that will deal with the needs
of particular target groups.

1.3.3.2 Environment

The environmental benefits of water recycling include
conservation of water resources (surface and ground
water), reduced discharge of pollutants to waterways and
enhanced recycling of nutrients via irrigation with recycled

water. These guidelines will help protect the environment
by ensuring that recycled water schemes are considered in
the context of the ecosystems in which they take place.
Proper planning will ensure that all significant
environmental values are protected, and the development
and implementation of Recycled Water Management Plans
(see Chapter 4 of these guidelines) will ensure that
environmental risks are managed alongside health and
other project risks. There is increasing recognition that
environmental quality and human health cannot be
considered in isolation so the joint consideration of
environmental and human health factors in the one plan
will assist with the effective integration of these related
issues.

1.3.3.3 Economy

Water recycling can provide significant economic benefits,
both to local communities as well as the national
economy. In order to be sustainable, water recycling must
be cost-effective. In other words, water recycling schemes
must ensure that:

e recycled water is only applied for beneficial reuse

e recycled water is valued as a resource and an
appropriate price is charged for its use

¢ recycled water is applied to uses producing the
highest added value

e recycled water is only treated to such a level as to be
fit for the intended purpose. Treating water to a level
higher than is required wastes energy, chemicals,
money and human resources.

1.4 RELATIONSHIP TO OTHER GUIDELINES

1.4.1 National guidelines for water recycling

As noted in section 1.1, national guidelines for water recycling
are currently being developed by the Natural Resource
Management Ministerial Council and the Environment
Protection and Heritage Council. The national guidelines are
expected to have the support of Commonwealth, state and
territory governments. The draft national guidelines describe
a generic process for development and implementation of
preventive risk management systems for water recycling. The
first phase of the national guidelines covers recycled water
sourced from sewage treatment plants as well as domestic
greywater. The second phase of the guidelines is expected to
include reuse of urban stormwater, aquifer storage and
recovery and indirect potable use of recycled water.

Queensland Water Recycling Guidelines
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The draft national guidelines (NRMMC & EPHC 2005) note
that the sustainable use of recycled water requires
adherence to the following three principles:

¢ Protection of public and environmental health is
paramount and should never be compromised.

¢ Ongoing protection of public and environmental health
depends of the implementation of a preventive risk
management approach.

e Application of control measures and water quality
requirements should be commensurate with the
source of recycled water and the intended uses.

The management framework put forward in the
Queensland guidelines has been aligned with the draft
national guidelines.

1.4.2 Guidance for fresh and marine water
quality
The Australian and New Zealand Guidelines for Fresh and
Marine Water Quality (ANZECC & ARMCANZ 2000a) are
also referenced in a number of places in these guidelines.
Even though they are not directly applicable to recycled
water quality, they provide an authoritative guide for
setting water quality objectives that may be relevant to
users of recycled water. They also include
recommendations for irrigation water quality that may be
referenced during development of Recycled Water
Management Plans for irrigation with recycled water.

1.4.3 Guidance for agricultural and industrial
wastewater

The National Water Quality Management Strategy has
produced a range of industry specific guidelines for
effluent management, including guidelines on
management of effluent from piggeries, dairy processing
plants and wineries and distilleries. These include advice
on land application of recycled water from these
industries.

Effluent from intensive animal production facilities has a

substantially different microbiological profile from

municipal sewage, so it is not suitable for inclusion with

these guidelines. For detailed guidance on the collection,

storage and utilisation of effluent from piggeries, dairies

and cattle feedlots the following publications should be

consulted:

e Environmental Code of Practice for Queensland
Piggeries (DPI 2000)

* Queensland Dairy Farming Environmental Code of
Practice (DP! & QDO 2001)

e National Beef Cattle Feedlot Environmental Code of
Practice (ALFA 2000).
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It is difficult to provide generic guidance for reuse of
industrial wastewater as the contaminants found will be
highly variable, as will the uses to which the treated water
could be put. While the risk management approach
advocated in these guidelines can be readily applied to
water recycling in an industrial context, companies or
industries wishing to treat and recycle their effluent
should obtain technical advice specific to their particular
wastewater and reuse options.

1.4.4 Guidance for stormwater

The Commonwealth Department of the Environment and
Heritage (DEH) has produced an Introduction to Urban
Stormwater Management in Australia (DEH 2002). Another
useful reference for urban stormwater management is the
Urban Stormwater — Best-Practice Environmental
Management Guidelines (CSIRO 1999). The Institute of
Engineers Australia National Committee on Water
Engineering has produced a draft document, Australian
Runoff Quality Guidelines (Engineers Australia in draft), that
contains a great deal of information on stormwater
pollution, treatment and reuse.

As noted in section 1.4.1 the second phase of development
of national guidelines for water recycling will include
guidance for stormwater reuse.

1.4.5 Guidance for greywater reuse

There are existing Queensland Guidelines for the Use and
Disposal of Greywater in Unsewered Areas (DNRM 2003),
which provide an authoritative reference to greywater
recycling in unsewered areas of Queensland. The
Queensland Government is also currently preparing a
code of practice for the limited use of greywater in
sewered areas. When completed, this will be provided on
the website of the Department of Local Government,
Planning, Sport and Recreation. For more information see
section 2.1.4 of these guidelines.

1.4.6 Guidance for aquifer storage and recovery
of recycled water

The South Australian Environment Protection Authority
has produced a Code of Practice for Aquifer Storage and
Recovery (South Australian EPA 2004) that contains
information on water source selection, aquifer selection,
treatment and maintenance requirements for aquifer
storage and recovery systems.



2. Regulatory and formal requirements

The starting point for all water recycling schemes must be
compliance with all relevant regulatory provisions,
including state, federal and local government laws. It is
the responsibility of both the suppliers and users of
recycled water to ensure that they maintain up to date
knowledge of all relevant regulatory provisions.

While it should be noted that the Queensland Water
Recycling Guidelines are not mandatory at this time,
consideration is currently being given to the development
of a state-based regulatory framework for the operation
and management of recycled water infrastructure. This
regulation will provide for the sustainable use of recycled
water through the preservation of public health and
environmental values.

STATE LAWS

2.1.1 Environmental Protection Act

The principal legislation governing the use of recycled
water in Queensland is the Environmental Protection Act
1994 (EP Act) and its subordinate legislation, the
Environmental Protection Regulation 1998 (EP Reg) and
the Environmental Protection (Water) Policy 1997 (EPP
(Water)). Schedule 1 of the Environmental Protection
Regulation lists all activities that are ERAs.

2.1

Water recycling is not an environmentally relevant activity
(ERA) in its own right and no development approval is
required from the Environmental Protection Agency (EPA)
for water recycling as such. However, it may be an integral
part of an activity that is an ERA, or otherwise requires a
development approval. In this case, the EPP (Water) states
the matters the EPA must consider when making a
decision about approval of the recycling component. In
the case where recycling is not a component of an ERA
and no statutory approval is needed (for example, when
the recycled water will be used by a third party on land
that is not subject to a development approval), s. 319 (1)
of the EP Act requires that a person must not carry out any
activity that causes or is likely to cause environmental
harm unless that person takes all reasonable and practical
measures to prevent or minimise the harm. This is known
as the general environmental duty.

For example, operating a sewage treatment works with a
peak design capacity of 21 or more EP is defined as a Level 1
ERA. This would include treatment plants that produce
recycled water from “water mining” from sewers. If recycled
water is used within the property boundary of the holder of
the development approval for the STP, this will be subject to
regulation under the current approval.

If the operator of the STP commences the supply of recycled
water to an external user or to a site separate from the STP,
this may require an amendment to existing approval
conditions. If the recycled water is supplied to a user (or
“third party” not subject to the licence), the EPA will require
the supplier to enter into a formal Recycled Water Agreement
with the user. Among other things, this Recycled Water
Agreement commits the third party to only use the recycled
water in a certain way and for certain specified purposes.
Often, it will also include a requirement to comply with the
general environmental duty as described in the
Environmental Protection Act, that is, to prevent
environmental harm or public health impacts. Recycled Water
Agreements are discussed further in section 3.9 of these
guidelines.

Part 8 of the Environmental Protection Act contains
provisions relating to contaminated land. Land is
considered contaminated when it has been affected by a
hazardous contaminant. A hazardous contaminant is
anything that, if improperly treated, stored, disposed of or
otherwise managed, is likely to cause “serious” or
“material” environmental harm (as defined in ss. 16 and 17
of the Act). Its capacity to cause harm may be due to its
quantity, concentration, acute or chronic toxic effects,
carcinogenicity (capacity to cause cancer), teratogenicity
(capacity to cause birth defects), mutagenicity (capacity to
cause genetic mutations), corrosiveness, explosiveness,
radioactivity or flammability or its physical, chemical or
infectious characteristics.

When recycled water is used for irrigation of land and is
managed according to a Recycled Water Management Plan
(see Chapter 4 of these guidelines), the concentrations of
hazardous contaminants in the recycled water would not
be expected to reach levels that would cause “serious” or
“material” environmental harm. In the event of a
treatment plant failure, or prolonged use of low quality
recycled water for irrigation resulting in the possibility of
land contamination, the provisions of Part 8 of the
Environmental Protection Act should be followed.

In Part 7, Division 2 (local government environmental
plans) of the Environmental Protection (Water) Policy,
local governments are required to produce environmental
plans relating to water management. Each of the specific
plans, covering sewage management, trade waste
management, urban stormwater quality management and
water conservation, may include options for recycling
water.

As noted above, use of recycled water within the property
boundary of the holder of the development approval for
an STP is considered to be part of the ERA for the facility

Queensland Water Recycling Guidelines
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and is thus regulated directly by the EPA. While use of
recycled water by an STP for washdown and irrigation of
gardens and lawns is unlikely to lead to environmental or
public health impacts, large-scale application to a limited
land area is less likely to constitute beneficial reuse. As
this may lead to adverse environmental impacts, the EPA
may choose to apply conditions to this form of reuse.

These conditions may involve requirements for monitoring
the quality and quantity of recycled water applied or
otherwise used, impacts on soil and ground water and off-
site impacts on any waterways that may drain the site. If the
EPA is satisfied on reasonable grounds that the holder of the
development approval is contravening the conditions of their
approval, or contravening an environmental protection policy
or environmental management program, the EPA can require
the person conducting the activity to conduct or commission
an environmental audit and submit a report to the EPA.

For water recycling schemes operating beyond the
boundary of an STP, the Environmental Protection Act’s
provisions on Environmental Evaluations (Chapter 7, Part
2) may be invoked. These provide that, if the EPA is
satisfied on reasonable grounds that an activity is causing
environmental harm, the proponent of the activity can be
required to conduct or commission an environmental
investigation and submit a report on the investigation to
the EPA.

The EPA Operational Policy Approval of sewage treatment
plants including options for use of reclaimed water (EPA
2005a) describes the approach EPA takes to approve new,
upgraded or augmented sewage treatment plants that
have a peak design capacity to treat sewage from 1000 EP
or more.

2.1.2 Integrated Planning Act 1997

The Integrated Planning Act 1997 is the principal
legislation in Queensland regulating development and the
effects of development, and is administered by the
Department of Local Government, Planning, Sport and
Recreation (DLGPSR). Where it is proposed to commence
water recycling as part of a development that requires
approval under the Integrated Planning Act, all conditions
of an environmental nature will be placed on the
development approval granted under the Integrated
Planning Act, including approval for any STP. The EPA can
be either a concurrence agency or alternate assessment
manager under the Integrated Development Assessment
System IDAS for all ERAs and for contaminated land, and
will provide a response that may recommend conditions
related to the activity, including the reuse application.

Queensland Water Recycling Guidelines

For further advice on when a development requires
assessment under IDAS, see the DLGPSR website and,
in particular, the DLGPSR publication IDAS Overview
(DLGP 2001).

If the peak design capacity or storage of an STP increases by
more than 10%, this will be regarded as a “material change
in the intensity or scale of an existing use” under the
Integrated Planning Act, and thus the EPA should be
approached to make a determination as to whether the
proposed development will need to be assessed under IDAS.

Where a water recycling project is currently in operation
and a development approval has already been issued, the
publication of these guidelines does not create a
retrospective requirement for compliance. However, in the
interests of effective risk management and continuous
improvement, current operators of water recycling projects
are encouraged to implement the risk management
framework described in these guidelines.

2.1.3 Water Act 2000

The Water Act 2000 provides for the sustainable
management and efficient use of water in Queensland by
establishing a system for the planning, allocation and use
of water. It also provides the regulatory framework for the
provision of water and sewerage services, for the
establishment and operation of water authorities in
Queensland, and for the management of referable dams
and flood mitigation.

Schedule 4 of the Act contains a series of definitions that
are important to an understanding of the relevance of the
Water Act to water recycling. In Schedule 4 of the Act, a
water service provider is a person registered under the Act
to provide a water service, which is defined as including
the transmission of water, reticulation of water and water
treatment or recycling. However, it does not include a
water service supplied where the only user of the service
is the owner of the infrastructure or the owner’s guests or
employees, including, for example, guests at a resort.

A sewerage service provider is a person registered under
the Act to provide a sewerage service, which is defined as
including the collection and transmission of sewage
through infrastructure, sewage treatment, or the disposal
of sewage or effluent. Again, it excludes a sewerage service
supplied where the only user of the service is the owner of
the infrastructure or the owner’s guests or employees.

A retail water service means a reticulated water service in
a service area for a water service but it does not include
an irrigation service or a bulk water service in any area, or
the supply of recycled water in any area.



The Act also contains exemptions from certain of its
provisions for small service providers (see the Act for a
definition of “small service provider”).

An irrigation service means the supply of water or
drainage services for irrigation of crops or pastures for
commercial gain. A bulk water service means the supply
of large quantities of water other than as an irrigation
service.

Subartesian water means water that occurs naturally in, or
is introduced artificially into, an aquifer, which if tapped
by a bore, would not flow naturally to the surface. It can
therefore include recycled water that has been injected or
otherwise introduced into an aquifer.

In general terms, the Water Act, which is administered by
the Department of Natural Resources and Mines (DNRM),
deals with wastewater management in sewered areas up
to the point of connection with the premises, and the
Plumbing and Drainage Act, administered by the
Department of Local Government, Planning, Sport and
Recreation regulates wastewater management in
unsewered areas and after the point of connection to a
property in sewered areas (see section 2.1.4 below).

The responsibilities of local governing bodies under the
Water Act depend on whether they are a water service
provider or a sewerage service provider, although in most
cases the same local governing body will be responsible
for both services. Because the definition of water service
includes water recycling (see above), any local
government or water authority that owns infrastructure for
providing a recycled water service, or any person who
owns infrastructure for supplying a recycled water service
for which a charge is intended to be made, must be
registered as a water service provider under Chapter 3 of
the Water Act, unless exempted. This imposes certain
obligations on the service provider including preparation
of Strategic Asset Management Plans, Annual Reports and
Customer Service Standards (when the service provider
does not have a contract for supply of services with all its
customers).

Under s. 469 of the Act, a local government that is a
sewerage service provider may give a person an approval
to discharge trade waste (a trade waste approval) into the
local government’s sewerage infrastructure. Before giving
the approval, the local government must consider the
effect of the proposed discharge on any existing or
potential reuse of wastewater or sludge. Section 824(4)
prohibits the discharge of a prohibited substance into the
sewer. A prohibited substance is one that, given its
quantity, is capable alone, or by interaction with another

substance discharged into the sewer, of:

e inhibiting or interfering with a sewage treatment
process or

e causing damage or a hazard to sewerage or
e causing a hazard for humans or animals or
e creating a public nuisance or

e creating a hazard in waters into which it is discharged
or

e contaminating the environment in places where
effluent or sludge from a sewage treatment plant is
discharged or reused.

Chapter 3, Part 3, Division 4 of the Act deals with water
for fire fighting but applies only to a service provider who
provides a retail water service. The provisions of this
Division of the Act therefore do not apply to recycled
water used for fire fighting.

2.1.4 Plumbing and Drainage Act 2002

The Plumbing and Drainage Act 2002 is administered by
the Department of Local Government, Planning, Sport and
Recreation and deals with plumbing and drainage within
the property boundary.

The Plumbing and Drainage Act and the subordinate
Standard Plumbing and Drainage Regulation 2003 and
On-site Sewerage Code (which will be replaced from 1
March 2006 by the Queensland Plumbing and Wastewater
Code) regulate the design and operation of on-site
sewerage facilities that consist of or include a sewage
treatment works with a peak design capacity of less

than 21 EP.

An on-site sewerage facility is defined in the Schedule to
the Plumbing and Drainage Act as a facility for the
treatment on-site of sewage generated on-site and either
disposed of on-site, or disposed off-site by common
effluent drainage or by collection from an on-site storage
tank.

Section 96(2)(a) of the Plumbing and Drainage Act limits
the installation of such on-site sewerage facilities to
premises that cannot be served by a sewerage system or
that are connected to a common effluent drainage scheme.

Local governments approve the installation of on-site
sewerage facilities (treatment plant plus the land
application area) and administer the provisions of the
legislation governing the day-to-day management of on-
site sewerage within their local government areas.

In unsewered areas, greywater is normally co-treated with
blackwater by an on-site sewage treatment plant and

Queensland Water Recycling Guidelines
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disposed of by land application or, if treated acceptably,
used for irrigation. Greywater may also be treated and
disposed of, or recycled, separately from blackwater. Both
options require approval from the local government, which
assesses the adequacy of the treatment facility and the land
application area in accordance with legislation requirements,
including the On-site Sewerage Code. The local government
may also set conditions for operational matters and for
disposal or reuse, depending on effluent quality.

As noted in section 1.4.6 of this document, the existing
Guidelines for the Use and Disposal of Greywater in
Unsewered Areas (DNRM 2003) promote water conservation
and acceptable greywater recycling practices in unsewered
areas. The Queensland Government has approved changes
to the Plumbing and Drainage Act to permit limited reuse of
untreated greywater in sewered areas. These changes will
come into force from 1 March 2006. For more information
contact Building Codes Queensland (contact details in
Appendix D).

The Plumbing and Drainage Act also covers regulation of
plumbing and licensing of plumbers. Under the Act,
regulated work requires both an approval process and
performance by a licensed plumber. Minor work requires a
licensed plumber, but no approval. Unregulated work
requires neither approval nor a licensed plumber, but still
requires work to be in accordance with the Plumbing and
Drainage Act. The scope of unregulated work is very limited.
The majority of plumbing work, both new work and
maintenance, must be performed by a licensed plumber.
Further discussion of plumbing issues relating to recycled
water can be found in section 7.2 of these guidelines.

2.1.5 Health Act 1937

The Health Act 1937 does not specifically regulate
recycled water but there are a number of provisions in the
Act and the Health Regulation 1996 that may be relevant.
These include:

e requirements for local government to act to prevent
the occurrence of a notifiable disease within its area
(s. 34A of the Act)

e prohibition of a business activity that is a nuisance or
injurious to the health of any of the inhabitants of an
area (s. 86 of the Act)

e provisions for mosquito and vermin control
(ss. 69-74 of the Regulation)

¢ prohibition of the carrying off of sewage or stormwater
drainage to particular places
(s. 10 of the Act).

This Act is to be repealed in the near future. The current
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Public Health Bill provides the ability to regulate risks to
public health, including recycled water. Under the
proposed recycled water regulatory framework mentioned
above, a public health regulation may establish the
following for each class of recycled water:

e water quality standards

e system compliance

e investigation protocols

¢ incident notification protocols.

2.1.6 Food Act 1981

Under s. 13(2) of the Queensland Food Act 1981 a person
may not sell food that is “unsuitable”. Under s. 5E(1) food
is defined as unsuitable “if it contains a biological or
chemical agent, or other matter or substance, that is
foreign to the nature of the food”. However, under s. 5E(2)
food may contain certain contaminants specified in the
Australia New Zealand Food Standards Code if they are
below the maximum residue limit set for those
contaminants in the Code. For further information see the
website of Safe Food Australia. Section 7.3.6 of these
guidelines also contains specific advice on the use of
recycled water on food crops.

2.1.7 Workplace Health and Safety Act 1995

2.1.7.1 Employer obligations

Under the Workplace Health and Safety Act 1995, recycled
water is considered to be a “substance” (i.e. “any natural
or artificial substance, whether in solid or liquid form or in
the form of a gas or vapour”). As such, a person in control
of a workplace has an obligation under s. 15 of the Act to
ensure that the substance is “used properly”. A substance
is not used properly when it is used without regard to
available appropriate information or advice about its use.

Also, in general terms, an employer has an obligation to
ensure the workplace health and safety of their
employees, themselves and other persons who may be
exposed to risks arising out of the conduct of the
employer’s business or undertaking. This obligation (ss.
28 & 29 of the Act) may include one or more of

the following:

e conducting a hazard identification and risk assessment
e providing and maintaining a safe and healthy work
environment

e ensuring safe use, handling, storage and transport of
substances



e ensuring safe systems of work

e providing information, training and supervision to
ensure health and safety.

2.1.7.2 Supplier obligations

Under s. 34 of the Act, a manufacturer or supplier of a
substance for use at a workplace has an obligation to
ensure that:

e the substance is safe and without risk to health when
used properly

e the substance is tested and examined to ensure it is
safe and without risk to health when used properly

e the substance, when supplied to another person, is
accompanied by relevant information for the
substance.

“Relevant information” means information that clearly
identifies the substance, and that states the following:

e any precautions that must be taken for the safe use of
the substance

¢ any health hazards associated with the substance

e the results of any tests carried out for the substance
that are relevant to its safe use.

2.1.7.3 Implications for water recycling

The employer obligations contained in the Workplace
Health and Safety Act are the same for workplaces where
recycled water is used as they are for any other
workplace. However, the supplier obligations in the Act
mean that suppliers of recycled water (in most cases this
would be municipal STPs, but may also include other
facilities) should provide their customers with all relevant
information about possible contaminants in recycled
water that could cause harm to human health as a result
of the use of the recycled water. This should include
appropriate advice on how the recycled water can be
safely used. This information could appropriately be
provided during development of the Recycled Water
Agreement or the Recycled Water Management Plan.

2.2 LOCAL LAWS

Under the Integrated Planning Act, all councils are
required to prepare and implement a planning scheme to
help guide growth and change in their local government
area. The planning schemes are essential as they identify
what level of assessment is applicable to different forms
of development, and provide the policy information to
guide planning decisions on development applications.

In addition to planning schemes, local governments have
also adopted many local laws, the details of which will
differ from the local laws adopted by other local
governments. As some of these may affect water recycling
projects, proponents of water recycling schemes should
consult their local government to find out whether their
proposal is consistent with the local planning scheme and
local laws.

2.3 COMMONWEALTH LAWS

2.3.1 Commonwealth Environment Protection
and Biodiversity Conservation Act 1999

The principal Commonwealth environmental legislation
that could affect water recycling projects in Queensland is
the Environment Protection and Biodiversity Conservation
Act 1999 (the EPBC Act). This Act regulates actions that
are likely to have a significant impact on a matter of
national environmental significance. Thus a water
recycling scheme that could significantly impact the
following issues could require referral, assessment and
approval under the EPBC Act:

e a World Heritage property (e.g. the Great Barrier Reef,
Wet Tropics or Fraser Island)

e a Ramsar wetland (e.g. Moreton Bay, Great Sandy
Strait, Bowling Green Bay)

e migratory species, threatened species or ecological
communities listed under Commonwealth legislation

e Commonwealth land or marine environment.

For further information contact the Commonwealth
Department of the Environment and Heritage (for contact
details see Appendix D). A flowchart illustrating the
process for referral, assessment and approval under the
EPBC Act is shown on the DEH website (see Appendix C
for link).

2.3.2 Commonwealth Trade Practices Act 1974

The Commonwealth Trade Practices Act 1974 contains a
number of provisions that could relate to the supply of
recycled water where there is a commercial element to the
arrangement. For example, s. 52(1) states that a
corporation shall not engage in conduct that is misleading
or deceptive or is likely to mislead or deceive. This may
require the supplier of recycled water to disclose to the
purchaser information on the reliability of the treatment
process they are using that could influence the
consistency of the quality of the recycled water. The
Queensland Fair Trading Act 1989 has provisions that
mirror these provisions of the Commonwealth Act.

Queensland Water Recycling Guidelines
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Section 74(1) of the Act provides that where there is a
contract for the supply of services there is an implied
warranty that “the services will be rendered with due care
and skill and that any materials supplied in connexion
with those services will be reasonably fit for the purpose
for which they are supplied”. In other words, suppliers of
recycled water must ensure that the water is fit for the
purpose for which it is supplied.

Part VA of the Trade Practices Act 1974 contains provisions
on product liability. Under these provisions, consumers can
seek compensation through the courts for damages for
personal injury or other loss caused by a defective product.
Suppliers and users of recycled water should be aware of
these provisions. For further advice on product liability see
Consumer Product Standards and Bans: A Compliance Guide
for Suppliers (ACCC 2003).

2.4, COMMON LAW

As well as their responsibilities under state and
Commonwealth law, suppliers and users of recycled water
could be liable for injuries or damages caused by their
negligence in producing, storing, delivering or using
recycled water. Suppliers and users of recycled water may
be able to limit their risk in the event of negligence and
product liability claims by:

e complying with any relevant laws and approval
conditions (including the general environmental duty
under the Environmental Protection Act)

e complying with any industry codes of practice or state
government guidelines (such as these guidelines)

e having clear contractual arrangements between
suppliers and users of recycled water (Recycled Water
Agreement — see section 3.9 of these guidelines)

¢ having an effective management system in place that
incorporates risk assessment and quality assurance
(e.g. a Recycled Water Management Plan — see Chapter
4 of these guidelines)

e ensuring that the supplier is capable of reliably
matching the quality of recycled water to all proposed
uses

e ensuring any employees involved in managing recycled
water are fully trained and properly equipped

e having an appropriate level of local community and
stakeholder involvement in integrated water resource
planning, including recycled water schemes

¢ maintaining openness with regulators and the local
community about monitoring results.
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2.5 ENVIRONMENTAL IMPACT
ASSESSMENT

Figure 2.1 shows a generic process map for new water
recycling proposals. As can be seen in the figure, not all
water recycling proposals would trigger a statutory impact
assessment process. Those proposals that would trigger a
statutory assessment process include:

e significant projects declared under the State
Development and Public Works Organisation Act 1971
(SD&PWO Act)

e projects that include establishment of an ERA on the
site (e.g. a new STP with a peak design capacity of 21
or more EP)

e projects in local government areas where
environmental impact assessment measures are
incorporated into the local government planning
scheme. These may also include guidelines on impact
assessment specific to industries and features in the
local government area

e any other project that involves assessable or self-
assessable development as specified in Schedule 8 of
the Integrated Planning Act.

If a water recycling proposal is assessable development
under the Integrated Planning Act, the application is
processed through the Integrated Development Assessment
System (IDAS). Under IDAS, the application may be code
assessable or impact assessable. However, the application
would only be impact assessable if the local planning
scheme made it so.

If the Coordinator-General has declared the proposal to be
a significant project under the SD&PWO Act, the EIS
process under that Act replaces the Information and
Referral Stage and the Notification Stage of IDAS. Further
information on development assessment under IDAS can
be obtained from the Department of Local Government,
Planning, Sport and Recreation website, which allows
project proponents to produce their own IDAS flow charts
depending on the nature of their particular development.

The EPA has also published a number of information
sheets describing the process for obtaining development
approvals, including Obtaining a development approval
for an environmentally relevant activity and Integrated
Development Assessment System (IDAS), both available
on the EPA website.

The EPA provides a range of other resources for project
proponents to help with their environmental impact
assessment (see Appendix C for web addresses).
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For example:

e The Guide to Environmental Impact Assessment (EPA
2003a) points the way to a variety of other resources
that proponents of water recycling schemes in
Queensland may wish to use in
their planning.

e The Generic Terms of Reference for Environmental
Impact Statements (EPA 2003b) shows all of the issues
that typically need to be considered in formal
environmental impact statements.

e The guideline Preparing Environmental Management
Plans (EPA 2003c) provides guidance on when and
how to prepare an environmental management plan
(EMP). An EMP may need to be prepared to comply
with environmental impact assessment requirements
or information requests under IDAS, to meet other
regulatory requirements, or simply as part of a
proposal’s application information or as part of a
proponent’s environmental management system for
the proposal or the business as a whole.

The EPA also has a number of information sheets available
to assist project proponents who wish to use economic
valuation tools as part of impact assessment. Introduction
to environmental economic valuation and its relationship
to environmental impact assessment (EPA 2003d) and
Techniques for environmental economic valuation (EPA
2003e) are both available on the EPA website.

For recycled water projects that do not come under IDAS,
impact assessment may be limited to that which is
necessary to ensure that the proponent’s general
environmental duty is maintained and their project risks
will be adequately managed. Appendix E has a checklist of
issues that water recycling proponents may wish to
consider during the planning phase of their project.

2.5.1 Health and environmental risk assessment

Risk assessment is generally an intrinsic part of
environmental impact assessment. ldeally, a risk
assessment for water recycling should be undertaken
during the planning phase of a project so that significant
hazards can be either “designed out” of a project or
effective control can be “designed in”. If risk assessment
and management is left to the operational phase of a
project, the costs of mitigation may be considerably higher
than if they are considered during the planning phase.
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The key concepts to understand in risk assessment for
water recycling are as follows:

¢ Ahazard is a biological, chemical, physical or
radiological agent that has the potential to cause harm
to people, animals, crops/plants, aquatic life, soils or
the general environment.

¢ Ahazardous event is an incident or situation that can
lead to the presence of a hazard (what can happen and
how).

¢ Likelihood is the probability of a hazardous event
occurring.

e Severity is the consequence or outcome of the
hazardous event.

¢ Exposure is the extent to which people, organisms or
ecosystems come into contact with the hazard.

¢ Risk can be calculated by considering the combined
likelihood and severity of identified hazards causing
harm in exposed populations or receiving
environments in a specified timeframe.

During the planning phase of a recycled water project it
may be useful to conduct a screening level risk
assessment. A typical screening level risk assessment for
the use of recycled water would involve the following
steps:

¢ hazard identification: identify the contaminants that
are known to be present in the recycled water at
concentrations that could cause harm to people or the
environment

¢ exposure assessment: which, and how many, people,
organisms or ecosystems are exposed to the above
hazards, what are the exposure routes and for how
long? (this assessment should include inadvertent or
accidental exposure)

¢ dose-response assessment: how do people,
organisms and ecosystems respond to the hazards?
(i.e. what is the consequence of the exposure to the
doses anticipated?)

¢ risk characterisation and prioritisation: based on the
information gained from the above steps, how
significant are the risks?

¢ risk communication: development of strategies to
communicate the issues to the wider community and
the stakeholders involved.

Outputs from this initial assessment could influence the
design of the water recycling project and then feed into the
development of the Recycled Water Management Plan for
the project, as described in Chapter 4 of these guidelines.



The complexity of the initial risk assessment process
should be in proportion to the scale of the risks
themselves. If no data are available on dose or exposure,
the assessment can be qualitative or semi-quantitative
using estimates of risk from the scientific literature or the
advice of experts. The Commonwealth Department of
Health and Ageing (2002) has published comprehensive
Guidelines for Assessing Human Health Risks from
Environmental Hazards. These national guidelines present
a general environmental health risk assessment
methodology, compatible with World Health Organization
(WHO) models, that is applicable to a range of
environmental health hazards, including recycled water.

If a water recycling project is already in operation, a full
risk assessment should still be undertaken during
development of the Recycled Water Management Plan for
the project.

Queensland Water Recycling Guidelines
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3. Planning considerations:
establishing partnerships
and engaging stakeholders

One of the most important elements in a successful
planning process for recycled water is the establishment
of partnerships and appropriate engagement with
stakeholders.

INTEGRATED WATER RESOURCE
PLANNING

Planning for the use of recycled water should take into
account all relevant aspects of the total water cycle. Thus,
consideration of the use of recycled water should take
place on an equal basis with all alternative ways of
providing water services and with the involvement of all
relevant stakeholders as part of an integrated planning
process.

3.1

Least cost planning is an integrated resource planning tool
that can be used by local governments and suppliers of
water services. Least cost water planning involves
evaluating the costs and benefits of a range of means of
meeting water customers’ demand for water related
services. In particular, it can involve reducing demand for
water through demand management (encouraging the
community to use less water), leakage reduction and water
use efficiency, as well as exploitation of alternative sources
for water (harvesting of rainwater and stormwater and use
of recycled water). The least cost approach to provision of
water services therefore entails the optimal combination of
these options together with orthodox approaches
(exploitation of existing water supplies) to produce the best
water resource management outcome for the least cost.

In Queensland the Department of Natural Resources and
Mines helps to promote integrated water planning by
water and sewerage service providers through
implementation of Total Management Planning. Total
Management Planning is the means by which a service
provider brings together all urban water-related strategic
and operational matters into a single summary document.
The document usually covers aspects of water supply,
sewerage and storm water ingress to the sewerage
system. The development and approval of a Total
Management Plan is central to local government’s ability
to obtain subsidies from the Department of Local
Government, Planning, Sport and Recreation for water and
sewerage infrastructure. Total Management Planning can
promote the sustainability of water supply if it effectively
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integrates economic, social and environmental
dimensions of water planning as part of the one planning
process.

Under the Water Act the Minister for Natural Resources
and Mines must plan for the allocation and sustainable
management of water to meet Queensland’s future water
requirements, including water for the protection of natural
ecosystems and the security of supply to water users. The
Minister may achieve this through the preparation of a
Water Resource Plan. The Water Resource Planning
Process, led by the Department of Natural Resources and
Mines, seeks to encourage the least possible uptake of
surface and ground water through water use efficiency
and demand management techniques. The planning
process does not take consideration of the discharge of
effluent to waterways, as recycling may increase over time
as opportunities arise. Hence, STP effluent is not
considered in the water allocation and management
system designed to provide secure water entitlements.

3.2 COMMUNITY/STAKEHOLDER
INVOLVEMENT IN PLANNING

Engagement with local communities and other parties
affected by, or with an interest in, a water recycling
proposal can be decisive in determining the level of
support the proposal gains. The Queensland Government
has published a range of documents to assist government
agencies in undertaking community engagement
activities, including:

e Engaging Queenslanders: An Introduction to
Community Engagement (DPC 2003a)

e Engaging Communities: A Guide to Engagement
Methods for Practitioners (Department of Communities
2005)

e Engaging Queenslanders: Community Engagement in
the Business of Government (DPC 2003b)

These documents can be accessed on the Department of
Communities website. The document Engaging
Communities: A Guide to Engagement Methods for
Practitioners (Department of Communities 2005) in
particular has a comprehensive description of community
engagement methods that may be used by proponents of
water recycling schemes.

Although designed for Queensland Government agencies,
the general principles of community engagement
described in these documents can also be applied by
other organisations such as local government, developers
or industry.



3.2.1 Forms of community engagement in water
recycling

There is no ideal type model for community engagement
in water recycling. Different situations will require
different solutions. The challenge for the proponent of a
water recycling scheme is to choose the model that best
fits the needs of their local community, their stakeholders
and the resources they are able to devote to the process.

The Queensland Government recognises a continuum of
three levels of community engagement (see diagram
below):

¢ Information provision involves dissemination of
information from the project proponent to the affected
community and stakeholders. It is a one-way process.

e Consultation is a two-way relationship in which the
water recycling proponent seeks and receives the
views of communities and stakeholders on their
proposal.

e Active participation accepts that members of the
community and other stakeholders should have a role
in making decisions about water recycling in their
community.

Information H Consultation H Active participation

Increasing level of engagement and community influence

These three levels of engagement are not mutually
exclusive as each may be used at different stages of the
one project.

3.2.2 Issues to consider for community
engagement in water recycling

The project proponent should decide on the appropriate
level of community engagement early in the planning
process. This will ensure the maximum opportunity for
feedback and participation by community members in the
planning process, and ensure appropriate notice is given
for the proposal. But it is also important to remain flexible
about engagement. If the needs of the community change
during the engagement process or there is a change in the
external environment, the project proponent should
respond to that change accordingly.

Once engagement commences there are many possible
techniques that can be used. Engaging Communities: A
Guide to Engagement Methods for Practitioners
(Department of Communities 2005) recommends that
when deciding on an approach, the project proponent

should consider such factors as:

e The objectives of the engagement process: this will
influence the scope of the engagement and assist in
weighing up the possible benefits and costs.

e The nature of the target community: whether it is
geographic or industry-based community, a community
of interest or some other form.

e What is the political environment: is there political
support for the project or is it contested?

e What is the capacity of the community to influence the
project? In other words, what decisions have already
been made? It can be very damaging to raise
expectations within a local community about their
capacity to influence a project when such decisions
have already been made.

e What resources are available to support the
engagement process? Skilled facilitators and
communications experts may be required, as well as
extended time periods to enable the community to
absorb information and consider their interests.

e |sthere high-level commitment among the project
proponents to the proposed community engagement
approach? This commitment is required to guarantee
resources are available and any difficulties
encountered are appropriately managed.

There are also aspects of the community itself that can
significantly influence the engagement process. These
factors may be discovered through techniques such as
community profiling or stakeholder segmentation that are
designed to ensure that the appropriate messages go to
each part of the community and key sub-groups are
identified for more focused engagement, where necessary.
Some of the community features that should be
considered are:

e Demographic features, such as age, socio-economic
mix, literacy levels and any cultural issues.

e Community preferences for engagement. This will vary
within sub-groups and may depend on the issue under
consideration. Wherever possible community
preferences should be addressed.

¢ Previous experience with engagement. If a community
has had some previous experience with engagement
that has been either positive or negative this could
affect their level of trust in the engagement process.

e Communities and sub-groups will vary in their capacity
to participate in engagement activities. Key elements
of community capacity for engagement relate to their
level of knowledge of the issues being discussed, the
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resources available to them (in particular, time), the
skills to make a positive contribution (e.g. literacy or
public speaking) and the infrastructure to participate
(e.g. transport to communication venues or availability
of child care).

e Existing engagement structures and processes. Where
possible, any existing networks, committees or other
community structures should be utilised to support
engagement within the community.

¢ The nature and extent of the possible impact on, or
benefit to, the community. The benefits and costs of
water recycling may not be evenly shared within
communities so it is important to identify which parts of
the community are affected and in what way.

3.2.3 The engagement process in water recycling

The Queensland Government has adopted six guiding
principles for community engagement. These principles
should be used when selecting techniques for community
engagement:

¢ Inclusiveness: ensuring that everyone who may be
affected by the proposed changes has the opportunity
to be engaged, while also ensuring that dominant
groups are not the only ones that get a hearing.

e Reaching out: making the effort to engage with those
in the community who may not traditionally participate
in engagement activities. This may involve taking
action to overcome barriers to engagement.

e Mutual respect: this involves acknowledging the
importance of the community’s contribution to project
development; in other words that the project
proponent is truly listening to the views of the
community, not just talking.

¢ Integrity: maintaining honest, open communication is
essential to ensuring trust within the community.
There must be a willingness to follow through on any
commitments made to the community and an
assurance that the proponent will follow up and
explain any changes that take place in project planning
over time.

e Affirming diversity: this is to ensure that engagement
processes are appropriate to all sub-groups within the
community and do not exclude anyone on the basis of
age, gender, disability or cultural background.

e Adding value: ensure that the engagement process
builds capacity for future engagement activities and
supports sustainable community outcomes.
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3.2.4 Tools for community engagement

Apart from the supplier and user of recycled water, there
are other key stakeholders who should be involved in
integrated water resource planning (including water
recycling):

¢ relevant government agencies (e.g. EPA, Queensland
Health, Department of Natural Resources and Mines,
Department of Primary Industries and Fisheries and
local government)

¢ downstream communities or farmers who may be
affected, favourably or unfavourably, by upstream
changes to effluent discharges

¢ local residents whose property values, health or peace
of mind may be affected by proposed water recycling
schemes

e key community groups (e.g. catchment management
groups) or peak industry bodies that can provide
specific knowledge and also assist in educating the
public and encouraging support for water recycling

¢ |ocal politicians (who are likely to have a crucial role in
decision-making)

e customers who will purchase or use commodities or
services produced using recycled water (e.g.
supermarkets or golf course users)

e workers who may be exposed to health risks from
contact with recycled water.

Wherever possible, integrated water resource planning
should involve all of these stakeholders. In order for local
communities to be in a position to select the right options
to ensure their water service needs are met, they should
be provided with appropriate levels of information about
the range of choices open to them. This inclusive process
for decision making ensures that all parties likely to be
affected by a proposed water recycling project are
satisfied not just with the decisions taken regarding the
proposed use, but also with the process that has led to
that decision. Consultation that is limited to presenting
local communities with a final decision about
implementation of recycling may fail to gain broad
acceptance.

There are many tools available for community
engagement. These are discussed in detail in Engaging
Communities: A Guide to Engagement Methods for
Practitioners (Department of Communities 2005).



3.2.5 Feedback, evaluation and ongoing
engagement

Whichever engagement technique is chosen it is essential
to provide opportunities for feedback and follow-up, once
the planned engagement process is completed. Feedback
allows participants to verify that their concerns have been
accurately represented when decisions are being made.
Follow-up is particularly important when there are delays
between the engagement process (e.g. during planning)
and the commencement of the actual water recycling
project. The best time to establish the protocols for
feedback and follow-up is during the planning stage for
the community engagement process.

Evaluation is an important way to identify the successful
and unsuccessful elements of an engagement process. It
can identify whether the engagement process met
everyone’s needs, contributed to more effective decision-
making and whether it was cost effective. The publication
Engaging Queenslanders: Evaluating Community
Engagement (Department of Communities 2004) has been
developed by the Department of Communities to provide
advice on evaluating community engagement activities. It
provides advice on data collection tools, interpreting and
analysing data and ensuring evaluation outcomes
contribute to future planning and decision-making.

The significance of water recycling within a community does
not end with the successful implementation of a scheme. It
can be valuable for scheme proponents to establish an
ongoing relationship with key stakeholders, including
members of the local community, via a contact or liaison
group, so that any emerging issues or concerns can be
dealt with on a cooperative basis before any conflict
develops. At a minimum this should include recycled water
suppliers and users but could also involve neighbouring
landholders, regulators and customers who use products or
services that have recycled water as an input.

3.3 PARTICIPATION OF GOVERNMENT
AGENCIES IN PLANNING

Regulators have an important role to play in planning by
encouraging water recycling as a means for reducing
discharges to waterways and by participating in Total
Management Planning undertaken by water and sewerage
service providers. Government agencies also have a
statutory role to play in the Integrated Development
Approval System (see section 2.1.2 of these guidelines).

Appendix D contains contact details for state government
agencies that provide advice on water recycling in
Queensland. Although the EPA is the lead agency for

proponents of water recycling schemes, it is essential for
EPA licensing officers to refer any proposals for water
recycling that have the potential to impact on public
health to the appropriate regional office of Queensland
Health.

3.4 PLANNING CONSIDERATIONS FOR
SUPPLIERS AND USERS OF RECYCLED
WATER

While planning for recycled water schemes should take
place within an integrated water resource planning
framework, there are still specific planning issues that
should be considered before particular recycled water
applications are implemented.

3.5 ENSURING RELIABLE DEMAND FOR
RECYCLED WATER

Multiple use of water can represent an important business
opportunity both within existing enterprises that use
significant amounts of water and for all other potential
users of non-drinking water.

Notwithstanding this, recycled water suppliers should still
ensure that they have confidence about potential markets
for their recycled water before committing to development
of water recycling schemes. There are a number of ways of
achieving this. One way for local government to ensure
reliable markets for recycled water is to encourage
clustering of intensive users of recycled water (e.g.
industrial developments, plant nurseries or turf farms) in
close proximity to the sources of recycled water, such as
STPs. This approach reduces the establishment and
running costs of infrastructure and increases the reliability
of markets for recycled water.

3.6 SUBSIDIES FOR RECYCLED WATER
SCHEMES

Subsidies are available to local governing bodies that
could assist with the cost of infrastructure to support
water recycling. These are administered by the
Department of Local Government, Planning, Sport and
Recreation, which should be consulted for further
information (see contact details in Appendix D).
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3.7 PRICING OF RECYCLED WATER

To ensure financial viability of the recycled water project, a
price for recycled water that reflects both the value of the
resource and the capital and operating costs of the project
should be considered. Further discussion of options for
pricing of recycled water is contained in the EPA’s Manual
for Recycled Water Agreements in Queensland (EPA 2005b).

3.8 PLANNING CONSIDERATIONS FOR
SMALLER SCHEMES

The scale of planning activities undertaken should be
appropriate to the scale of the proposed development. For
example, an STP that supplies recycled water to a
neighbouring turf farmer located well away from urban
development could be expected to require less detailed
planning inputs than a major dual reticulation scheme
serving many customers. Thus, for a small water recycling
scheme, if the flow chart shown in Figure 2.1 is followed,
no requirement for development approval exists and no
stakeholder objections are encountered, then the process
may be relatively short and simple.

Before committing to water recycling, potential users of
recycled water should also consider what water savings
could be achieved through discretionary measures such
as water use efficiency or utilisation of alternative
sources. For example, harvesting of roof water and
storage in rainwater tanks may have advantages over
water recycling from treated municipal effluent owing to
simpler treatment and management issues.

3.9 RECYCLED WATER AGREEMENTS

With the exception of dual reticulation supplies (see
below), whenever a recycled water producer supplies
another person or organisation with recycled water, the
two parties should negotiate a formal agreement
regulating their relationship. In Queensland this Recycled
Water Agreement is often referred to as a Third Party
Agreement to indicate that it involves a party (the user)
who is not bound by the existing development approval
for the activity that produces the recycled water (the first
and second parties being the EPA and the treatment plant
operator). However, not all Recycled Water Agreements
will be between “third parties” and the holder of a
development approval.
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A Recycled Water Agreement should be entered into freely
by each party and should specify their respective
obligations and responsibilities with respect to the supply
and use of recycled water. Although the content of these
agreements will be negotiated between the parties, they
should have several key features:

e They should describe how and for what purposes the
recycled water is to be used, and any uses that are
specifically excluded.

e They should emphasise that water recycling is a
partnership between the supplier and the user.

¢ Inthe event of dispute, they should facilitate joint
problem solving rather than sanctions.

The EPA has published a Manual for Recycled Water
Agreements (EPA 2005b) and associated Model Recycled
Water Agreement (EPA 2005¢) containing a set of model
clauses that may be used by recycled water suppliers and
users to design their own Recycled Water Agreements that
best suit their circumstances.

3.9.1 Terms and conditions of supply for users
of dual reticulation

It would not generally be practical to negotiate Recycled
Water Agreements for recycled water systems that have
large numbers of customers, as would be the case with
dual reticulation systems delivering recycled water from
advanced water recycling plants. The best approach for
this form of reuse is for the recycled water supplier to
present each customer with a “Terms of Use” document
containing the conditions under which the recycled water
will be supplied. This will specify the obligations of the
supplier and the responsibilities of the customer to ensure
safe use of the product. The user accepts these terms and
conditions by using the recycled water supplied and paying
the appropriate tariff.

The supplier should also have a system to ensure that
whenever a property changes ownership or a rental
property is re-tenanted, the new owner or tenant is fully
informed of the supplier’s responsibilities and the user’s
obligations in using recycled water. Local government
could ensure that new owners are alerted to the supply of
recycled water to their property via an annotation to the
local government rates database. For rental properties,
the terms and conditions of supply of recycled water
should be appended to the rental lease.



3.10 COMMITMENT TO RESPONSIBLE USE
AND MANAGEMENT OF RECYCLED
WATER QUALITY

The sustainable use of recycled water requires clear
allocation of responsibilities for protection of public and
environmental health. Acceptance of these responsibilities
by all relevant parties can be formalised through
development of a recycled water policy.

3.10.1 Responsible use of recycled water

During both planning for and operation of water recycling
schemes, it is essential that appropriate responsibility is
allocated and accepted by the relevant parties, for every
element of the scheme that could lead to risks to public or
environmental health.

3.10.2Responsibilities of government agencies

Employees of government agencies, at both the state and
local level, need to be familiar with the legal basis for
water recycling (see Chapter 2 of these guidelines), and
the Queensland Government’s policies that support water
recycling, largely contained in the Queensland Water
Recycling Strategy (EPA 2001). They should also take
account of the advice provided by these guidelines.

EPA officers involved in development approvals for
persons undertaking the ERA of sewage treatment that
supply water recycling schemes should also be familiar
with any relevant EPA administrative guidelines that exist
for water recycling. The EPP Water also contains a specific
requirement for EPA officers making environmental
management decisions about activities involving water
recycling to consider the water quality objectives for
waters affected by the recycling as well as the
maintenance of acceptable health risks. EPA officers are
also required by the EPP Water to take appropriate
account of the waste hierarchy (outlined in the
Environmental Protection (Waste Management) Policy) by
encouraging, first of all, waste prevention (e.g. by
reducing the contaminants in trade waste), then reuse and
recycling, and only then disposal to land or water.

EPA officers involved in any application to modify an
existing STP licence or development approval to permit
water recycling, or a proposal for a new water recycling
scheme, must have confidence in the capability of the
existing or proposed treatment system to reliably and
consistently deliver recycled water that is fit for the

purpose for which it is intended. If the user applies
additional treatment (e.g. extended lagoon storage to
achieve additional virus reduction) this should also be
taken into account when assessing the treatment
capability of the system.

For existing STPs, evidence of consistent performance
could include:

e monitoring results that indicate achievement of the
water quality standards appropriate to the class of
recycled water being supplied (see Tables 6.2a and 6.2b)

e evidence of management systems comprising quality
assurance and quality control that are capable of
ensuring the reliable production of quality recycled
water (e.g. a Recycled Water Management Plan
prepared in accordance with these guidelines)

e evidence that management systems are capable of
dealing with non-conformances or system failures

e evidence that the personnel who will manage the
production and use of the recycled water have the
technical capability to run the system successfully.

EPA officers who assess new water recycling proposals
will require the following information from proponents:

o evidence (e.g. in terms of hydraulic loading rates,
substitution for current use of potable water or
economic benefit from cropping or pasture production)
that the proposal involves beneficial reuse and is not
intended primarily to avoid discharge to a water body

e evidence that the proposed treatment process is
capable of delivering the performance required to
ensure delivery of recycled water to specification

e adraft Recycled Water Management Plan, or other
equivalent plan, that includes risk assessment, quality
assurance, and procedures for dealing with system
management

¢ plans for training of personnel who will be involved in
management of the system.

Regulators in EPA and local government must ensure that
proposed water recycling schemes having the potential to
affect public health are referred to the local office of
Queensland Health for their advice.

As it is Queensland Government policy to encourage and
support water recycling that is safe and cost-effective, all
regulators have a duty to work with suppliers and users,
and with one another, to facilitate this to the greatest
extent practicable.
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3.10.3 Responsibilities of suppliers of

recycled water

In general terms, suppliers of recycled water have a
responsibility to:

supply recycled water that is fit for its intended
purpose. To achieve this, they should have in place
infrastructure, management systems and monitoring
programs that will ensure effective management of
trade waste discharges, operation of treatment
facilities and delivery of water of a quality fit for its
intended use

provide each user with all “relevant information”
about the recycled water, as required by the Workplace
Health and Safety Act (see section 2.1.7 of these
guidelines). This will include information about the
quality of the recycled water

negotiate a Recycled Water Agreement with each
person using their recycled water, or provide terms
and conditions of use for users of recycled water from
dual reticulation schemes (see section 3.9 of these
guidelines)

keep to the terms of the Recycled Water Agreement

ensure that the entire system for producing and using
the recycled water, including each site where recycled
water is used, is covered by a Recycled Water
Management Plan, or equivalent site-based
management plan or irrigation management plan, that
incorporates risk assessment

alert each user, as soon as practicable, of any problems
relating to recycled water quality or supply

respond appropriately to any misuse of recycled water
by the user that they become aware of. This could
include notification to the EPA or termination of the
supply of recycled water to that user

provide all relevant information to each user that is
required for the user to develop their component of
the Recycled Water Management Plan or equivalent
management plan.

Water service providers registered under the Water Act
(including providers of recycled water) also have certain
responsibilities relating to asset management planning,
reporting and customer service standards that are spelt
out in the Water Act, unless exempted.
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3.10.4Responsibilities of commercial users of
recycled water

Users of recycled water, other than domestic users
connected to a dual reticulation scheme, have a
responsibility to:

e protect the health and safety of employees,
contractors and site visitors

e adhere to the terms of the Recycled Water Agreement
entered into with the supplier

e produce and maintain management systems
comprising well-documented work and emergency
procedures (e.g. as part of a Recycled Water
Management Plan)

e provide their employees with appropriate and up to
date training (including personal hygiene when
working with recycled water) so that employees can
work safely and responsibly

e provide their employees with appropriate personal
protective equipment as determined by their Recycled
Water Management Plan

¢ maintain their equipment so that it operates safety

e provide appropriate signs to inform employees and
visitors of the use of recycled water

e audit implementation of their Recycled Water
Management Plan regularly

¢ notify the EPA if they become aware of any actual or
potential serious or material environmental harm
resulting from their use of recycled water (in
accordance with the requirements of the
Environmental Protection Act).
Queensland Workplace Health and Safety (a division within
the Department of Industrial Relations) will produce a
document on the safe workplace use of recycled water.
Contact details for Queensland Workplace Health and
Safety are shown in Appendix D. When this document is
available a link will be placed on the EPA website.

3.10.5 Responsibilities of domestic users of
recycled water

The responsibilities of domestic users of recycled water

supplied by Council or other provider of recycled water
services are to:

e only use recycled water in accordance with the terms
and conditions or other guidance provided by their
recycled water supplier



e ensure that visitors and family members are aware of
the use of recycled water and all relevant measures for
safe use

e ensure that they do not waste recycled water or use it
inefficiently

¢ ensure that the recycled water applied to their garden
does not leave their property as runoff or as spray drift.

3.11 RECYCLED WATER POLICY

A recycled water policy is essentially a way to document
the commitment of an organisation and its members to
the responsible management of recycled water and
communicate this to others. The draft National
Guidelines for Water Recycling (NRMMC & EPHC 2005)
recommend that a recycled water policy should address
the following issues:

e commitment to responsible use of recycled water

e commitment to application of a risk management
approach

¢ recognition and compliance with relevant regulations
and other requirements

e communication and partnership with agencies with
relevant expertise including water suppliers, primary
industry departments, health departments, environment
protection authorities and other regulators

e communication and partnership arrangements with
users of recycled water (e.g. farmers, local
government, operators of sports facilities and
recreational parks, industry, firefighters)

e communication and engagement with employees,
contractors, stakeholders and the public

¢ intention to adopt best practice management,
including the multiple barrier approach to water
quality (see Chapter 4 of these guidelines).

e continual improvement in the management of recycled
water treatment, use and application.

The recycled water policy must be communicated to, and

accepted by, all parties with responsibilities under the

recycled water management system, including contractors.
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4. Recycled Water Management Plans

Risk management is playing an increasingly important
role in the water industry. The 2004 Australian Drinking
Water Guidelines (NHMRC & NRMMC 2004) apply a risk
management approach to production of drinking water in
Australia, as does the third edition of the World Health
Organization’s Guidelines for Drinking Water Quality
(WHO 2004).

In these guidelines, the term Recycled Water Management
Plan has been used to describe a documented system for
the management and use of recycled water. While this
plan is not a necessary condition for safe water recycling,
the full implementation of a risk-based Recycled Water
Management Plan is more likely to ensure safe water
recycling than not. Alternative approaches to risk
management may be used, as long as they
comprehensively address all significant risks in the
production and use of recycled water.

It is recommended that Recycled Water Management
Plans should be completed for all water recycling projects
in Queensland. If the proponent of a water recycling
scheme is unsure of the need for, or potential scope of, a
Recycled Water Management Plan, they should discuss
their proposal with the appropriate regional office of the
EPA or Queensland Health.

Many recycled water suppliers will already be operating
under an existing management system, such as an ISO
9000-style quality management system or an ISO
14001-style environmental management system. Equally,
many existing users of recycled water will already have in
place a site-based environmental management plan or
irrigation management plan. In these cases, suppliers and
users of recycled water may choose to add those elements
of the risk management process outlined in these
guidelines to their existing plans. Where there is no existing
management system or plan, the Recycled Water
Management Plan, with its associated supporting
programs, would provide the operating framework for the
entire water recycling scheme.

It is better to prevent hazardous events from occurring
than to mitigate their impacts after they have occurred. A
key element in the prevention of hazards in water
recycling is the multiple barrier approach. This approach is
well established in Australia as a means of protecting
drinking water quality (see Australian Drinking Water
Guidelines (NHMRC & NRMMC 2004)) and is readily
applied to recycled water.

The application of the multiple barrier approach through
the Recycled Water Management Plan should embrace
every stage in the production and use of recycled water.
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This will include:

e source control
e treatment

e disinfection

e transport

e storage

¢ use (including both on-site and off-site health and
environmental impacts).

This is because hazardous events can occur during each
of these stages. In those cases where the supplier and
user of recycled water are different entities, it may be
necessary to prepare separate Recycled Water
Management Plans. However, care should be taken to
ensure that the hazard analysis includes all relevant
stages listed above.

The risk management approach contained in these
guidelines is based on the draft National Guidelines for
Water Recycling (NRMMC & EPHC 2005), AS/NZS
4360:1999 Risk Management and the HACCP (Hazard
Analysis and Critical Control Point) system (CAC 1997).

Figure 4.1 shows each of the stages in developing a
Recycled Water Management Plan. While these stages are
not necessarily sequential, they should all be followed to
guarantee the comprehensiveness of the plan. The
following chapters contain information on sewage
treatment and storage, distribution and use of recycled
water that can provide an input into the risk assessment
process described in this chapter.

ASSEMBLE THE RISK ASSESSMENT
TEAM

Once all statutory and other planning requirements have
been satisfied, the Recycled Water Management Plan
team can be formed. Members of this team will have the
job of developing, verifying and implementing the
Recycled Water Management Plan. The size of the team
and the skills required will depend on the complexity of
the recycled water treatment and distribution system and
the sensitivity of the planned uses.

4.1

The multi-disciplinary team could comprise personnel from
the following areas: operations, maintenance, quality
control, customer service, laboratory staff, as well as
external consultants, regulators and users. At least one
member of the team should have received training in risk
management. Before the risk management process begins,
all of the remaining members should receive at least an
introduction to how the risk management process for
water recycling works.



Assemble the risk management team

@

Describe the treatment system,
uses, recycled water quality and
routes of exposure

%

Identify hazards and assess risks

e

Determine critical control points, quality
control points and control measures

e

Establish critical limits for each control measure

e

Establish monitoring, validation and
verification programs

e

Prepare management procedures
and corrective actions

e

Establish documentation, record keeping,
reporting and communications

e

Develop supporting programs

%

Audit and review the plan

Figure 4.1. The steps in developing a Recycled Water
Management Plan (adapted from WHO 2004

and NRMMC & EPHC 2005).

4.2 DOCUMENT AND CONFIRM THE SYSTEM

In order for all potential hazards from use of recycled water
to be identified, and either removed or mitigated, it is
essential for proponents of water recycling schemes to
have a thorough documented knowledge of the entire
water recycling system, from source to end use.

The risk assessment team must therefore construct a flow
diagram that clearly indicates all of the steps in the
production and use of the recycled water. The diagram must
show when and where the supplier’s responsibility starts
and ends, and when and where the users’ responsibility
starts and ends. Steps prior to and after each organisation’s
direct responsibility should also be included.

This process of documenting the recycled water system
should be carried out by persons who have an
appropriately detailed knowledge of the system and of
the current or proposed end uses. Elements mapped
should include:

¢ allinputs to the source water (in the case of domestic
customers, this can be generic, but for licensed trade
waste discharges, specific locations should be
identified)

e pipe networks and pumping stations for transport of
sewage

e treatment systems for sewage and advanced treatment
of recycled water

e storage and distribution systems for recycled water
e current and planned end use locations

e products (e.g. irrigated food crops or industrial
products)

¢ receiving environments (including, for irrigation
applications, soils, ground water or receiving
waterways).

Once the flow diagram has been developed the risk
assessment team should confirm that it is both complete
and accurate, as it will be used later in the hazard
analysis. The best validation is for team members to
actually walk through and observe each process in the
system, including reuse. If the final reuse system is not
yet set up, those who will be running the system can
validate the flow diagram at the desktop level. Once
constructed, the entire system should be validated again
to ensure the accuracy of the flow diagram.

This information should be stored in a format (e.g. a map,
geographic information system, flow diagram) that is most
useful to the water recycling scheme operators, and
reviewed periodically to reflect any changes to the system.
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Also, a full description of the recycled water product should
be documented. While it is difficult to specify all chemical
and biological contaminants that may be found in raw
sewage or even well treated effluent, all existing
information about the composition of both should be
assembled and analysed for evidence of trends or specific
hazards that may influence the final quality of the recycled
water. This should include the potential effect on treatment
systems of hazardous events such as storms, power
outages or illegal dumping of contaminants into the sewer,
all of which may affect the quality of the final product water.
As water quality is inherently variable, comprehensive
information about the variability of the final recycled water
quality should also be provided, if it is available. This may
include data not just on means and medians, but also
maxima, minima and gsth percentile values. As noted in
section 2.1.7 of these guidelines, to comply with the
Workplace Health and Safety Act, suppliers of recycled
water should provide their customers with all relevant
information about possible chemical and biological
contaminants in recycled water that could cause harm to
human health as a result of the use of the recycled water.

The development of a Recycled Water Management Plan
requires detailed knowledge of the intended uses for the
recycled water. This will include who the expected users
will be (e.g. farm workers, golf course superintendents,
householders), who else may be exposed (e.g.
neighbours, golf course users, consumers of produce
irrigated with recycled water), and any likely contact
between the recycled water and the natural environment
(e.g. runoff to waterways, contact with aquatic life or
water birds, percolation to ground water or through soils).

4.3 IDENTIFY HAZARDS AND ASSESS RISKS

Where a risk assessment has already been completed as
part of the planning process for a water recycling scheme,
the information assembled can be used in developing the
Recycled Water Management Plan. However, risk
assessments must be kept up to date and so any
assessments undertaken during planning should be
updated following final design or construction.

The method used to identify and assess hazards must be
structured, consistent and comprehensive. During
development of a Recycled Water Management Plan,
hazard identification and risk assessment could involve
the following steps:

¢ Identify hazardous contaminants: this information will
mainly come from the previously completed
assessment of recycled water quality, but additional
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contaminants may be added during treatment or
produced as a result of disinfection. For example,
where chlorine is added to recycled water to provide
residual disinfection in a piped distribution system,
this could present a hazard to certain sensitive crops.

¢ Identify sources for these contaminants: knowledge of
the source may help in assessing the risk and suitable
control strategies. For example, if hazardous levels of
heavy metals only occur intermittently in the raw
sewage, this may be from a single trade waste
customer who may be able to take action on site to
reduce or eliminate the discharge.

e |dentify the hazardous events that could lead to
exposure of humans or the environment to the
identified hazards. The events considered should
include inadvertent and unauthorised uses of recycled
water, because this will assist in designing control
measures to prevent these uses.

e Determine and rank the risks. There are a number of
potential qualitative and semi-qualitative risk ranking
methods that could be used for this, including simply
using expert judgement. Tables 4.1 to 4.3 use
qualitative measures of impact and likelihood adapted
from AS/NZS 4360:1999 Risk Management. Table 4.1
can be used to consider the impact or severity of each
hazardous event (both in terms of the nature of the
impact and its extent or scale). Table 4.2 considers the
likelihood of each hazardous event. Table 4.3 can be
used to calculate the overall risk from each event.
From this, a priority ranking of hazardous events can
be developed. As the significance of a hazardous event
can be influenced by the nature of the control
measures applied, the risk assessment process should
be run using both maximum risk (assuming no control
measures) and residual risk (assuming control
measures are in place).

A significant hazard must be removed or reduced to an
acceptable level to ensure the safe production and use of
recycled water.

Each risk management team should determine the cut-off
threshold for significance. For example, risks that scored
low may not require mitigation in the short term, but only
a “watching brief” involving occasional monitoring or
visual inspections. Risks that score very high or high
would require regular monitoring and appropriate control
measures to reduce the risks to acceptable levels. These
risks are likely to occur at critical control points in the
process of production or use of recycled water.



Table 4.1 Qualitative measures of the potential impact of water recycling

Level Descriptor Example description Example description
Human health Environment

1 Insignificant No detectable human illness No detectable environmental impact

2 Minor Short term, low level illness, Localised, short term, reversible environmental
affecting few people impact

3 Moderate Short term, low level illness, Localised environmental impact requiring
affecting many people or more remediation with medium term recovery
severe illness affecting few people | expected

4 Major Severe illness affecting many Severe impact on entire ecosystem, requiring
people remediation, with long-term recovery

5 Catastrophic Death of one or more people Severe, irreversible impact on entire ecosystem;

loss of threatened species or populations.

Table 4.2. Qualitative measures of likelihood in water recycling

Level Descriptor Description

A Rare May occur only in exceptional circumstances (e.g. once in 100 years)

B Unlikely Could occur at some time (e.g. once in 20 years)

C Moderate Might occur at some time (e.g. once in 5-10 years)

D Likely Will probably occur in most circumstances (e.g. once in 1-5 years)

E Almost certain Is expected to occur in most circumstances (e.g. several times in one year)

Table 4.3 Qualitative risk analysis matrix showing level of risk

Impact
Likelihood 1 2 3 4 5
(insignificant) (minor) (moderate) (major) (catastrophic)
A (rare) Low Low Low Medium High
B (unlikely) Low Low Medium High High
C (moderate) Low Medium Medium High Very high
D (likely) Low Medium High Very high Very high
E (almost certain) Low Medium High Very high Extreme
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4.4 DETERMINE CRITICAL CONTROL
POINTS, QUALITY CONTROL POINTS
AND CONTROL MEASURES

A critical control point is a point, step or procedure at which
control can be applied and is essential to prevent a hazard
or reduce it to acceptable levels. A quality control point is a
process step that, while important, is not critical to
maintaining product quality, cannot usually be monitored
online or in a timely fashion, or is not under the direct
control of the treatment plant or user. A control measure
(also known as a preventive measure) is any action or
activity that can be used to prevent or eliminate a hazard or
reduce it to an acceptable level. The flow chart shown in
Figure 4.2 may be used to determine if a process step is a
critical control point. However, the decision tree is only a
guide. Other decision trees could be used, or the risk
management team can rely solely on the expert judgement
of the group. The essential requirement is to have a
consistent, logical and transparent process in place.

During the hazard identification phase of the risk
assessment process, all of the biological, chemical and
physical hazards in the production and use of recycled
water will have been identified and each of the process
steps will have been documented. Examples of processes
that may qualify as critical control points in an advanced
water recycling plant would be:

e Where ultraviolet radiation (UV) is used to disinfect
recycled water, turbidity levels after treatment could
be a critical control point (CCP) as turbidity affects UV
transmissivity.

¢ Disinfection residual could be a CCP to prevent
regrowth of bacteria within a lengthy reticulation
system.

e Cross-connection control is likely to be a CCP in dual
reticulation systems so implementing backflow
prevention to prevent accidental ingestion of recycled
water would be an appropriate control measure.

Examples of quality control points would be trade waste
agreements or runoff control from a recycled water
irrigation site. In most cases there should be fewer critical
control points than quality control points.
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4.5 ESTABLISH CRITICAL LIMITS FOR EACH
CONTROL MEASURE

A critical limit is the maximum or minimum value to which
a physical, biological or chemical hazard must be
controlled at a critical control point to prevent, or reduce
to an acceptable level, the occurrence of a hazard. A
critical limit defines the cut-off to ensure recycled water
safety. If a critical limit is not met then the hazard is not
controlled and corrective action must be taken.

A critical limit will usually be a physical reading such as
turbidity or UV intensity; a time, e.g. for chlorine contact
during disinfection; or a chemical property, such as
available chlorine or salinity. Critical limits should be exact
values: a range is not acceptable. Critical limits may be
derived from regulatory requirements (e.g. an existing
development approval), from the technical literature or
expert advice (e.g. chlorine contact time) or specified in
treatment plant documentation (e.g. UV dose). Critical
limits must be established for each control measure
applied at a critical control point.

It can be useful to establish a target level for each CCP
slightly below the critical limit so that early warning can
be given of potential exceedances of critical limits, and
appropriate control measures implemented before the
product water goes out of specification.

4.6 ESTABLISH MONITORING, VALIDATION
AND VERIFICATION PROGRAMS

Monitoring programs are used to:

¢ establish baseline conditions before a water recycling
project commences

¢ validate that technology works and management
systems are capable of ensuring project safety

e check the day to day operation of a recycled water
scheme to ensure critical limits are complied with

e verify ongoing achievement of required recycled water
quality and environmental safeguards

e comply with any statuary obligations imposed on the
water recycling scheme by a development approval.

4.6.1 Baseline monitoring

Baseline monitoring is mainly applied to environmental
receptors such as soils, receiving water quality and
vegetation health, but could also be applied to human
health impacts if the planned use of recycled water poses
significantly high risks to human health.



Modify step, process

1. Do control measures exist for
the identified hazards?

2. Is this step designed
to eliminate or reduce the
hazards in the system to
an acceptable level?

no

3. Could hazards occur
in excess of acceptable levels
or could these increase to
unacceptable levels?

é‘
@
("]

4. Will a subsequent step
eliminate the hazards or reduce

or product

Is control at this step necessary
for achieving objectives?

Not a CCP

yes

...no>

ccp

Not a CCP

the likely occurence to an
acceptable level?

yes

~

Not a CCP

Figure 4.2. Determination of critical control points
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Once the risk assessment has determined which risks
need to be monitored and controlled, a baseline
monitoring program should be established to check for
any quantifiable changes in the environment or human
health that could be linked to recycled water use. This is
important as environmental or health indicators may
already be elevated owing to pre-existing impacts and so
critical limits for hazards may need to be set at a specified
margin above the recorded baseline level (e.g. a 20%
increase above the baseline).

4.6.2 Validate processes, including research and
development

Validation involves investigating the effectiveness of
control measures in reducing the risk posed by hazards or
hazardous events. This can be achieved by obtaining
evidence on the performance of control measures and
ensuring that the information supporting the Recycled
Water Management Plan is correct.

Validation has an important role to play during
establishment of a recycled water scheme. For example,
during the commissioning phase for a new recycled water
treatment plant, or an existing STP that is to commence
supply to a new recycled water use, it will be necessary
for the treatment plant operator to demonstrate the
capability of the plant to consistently produce recycled
water of the quality required for the planned uses.
Validation requirements for production of Class A+
recycled water are discussed further in section 6.6.1.

If there is insufficient knowledge of the effectiveness or
reliability of the treatment plant to maintain recycled
water quality within critical limits, or if the impact of
contaminants in irrigation water on the receiving
environment are unknown, there may be a need to
undertake formal investigations or research. For example,
if there is concern about the possible input of harmful
contaminants into the sewage collection system,
sampling and analysis of trade waste discharges may
need to be undertaken to identify the source of
contaminants and possible non-conformances with trade
waste agreements.

Validation is also required whenever new processes or
equipment are introduced or when significant changes to
recycled water uses take place.

4.6.3 Conduct operational monitoring

During the production and use of recycled water,
operational monitoring is performed to check the
performance or implementation of control measures.
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It is designed to identify both non-conformances with
target criteria as well as trends that may indicate a decline
in system performance.

All critical limits have associated process monitoring
activities to ensure that the critical limit is complied with.
If monitoring indicates that the critical limit has not been
met, then corrective action must be taken.

The method and frequency of monitoring for each critical
limit must be specified and recorded. For the purpose of
operational monitoring, continuous or online monitoring
is preferable to discrete or grab sampling. If non-
continuous monitoring is used, the risk management team
will have to ensure that sampling takes place often
enough to be sure that the process is under control. A
notable exception to this would be where disinfection of
recycled water is achieved through extended lagooning.
As the residence time in the lagoon may be days or weeks,
this provides the opportunity for microbiological
monitoring, with its inherent time delays, to still have a
role in verifying disinfection effectiveness.

Passive samplers are devices that remain in situ at a water
quality sampling point, concentrating ambient contaminants
over a period of time. Passive samplers are able to
concentrate the analyte so that water analysts can identify
contaminants using mass spectrometry techniques. They are
able to detect contaminants at the ultra trace level that
cannot otherwise be readily identified. Passive sampling is
unlikely to provide information that can be used to monitor
a critical control point, but could be useful at a quality
control point to assess whether the recycled water has trace
contaminants at levels that could present long-term risks to
the environment or human health.

When monitoring indicates that there has been a
deviation from a critical limit, corrective action will need to
be applied at some point in the production, distribution or
delivery system for the recycled water. If monitoring is not
continuous, this corrective action (e.g. re-treating or
disposing of the water) will have to be applied to all of the
non-complying recycled water produced since the last
sample was taken.

The particular parameters that are selected for
monitoring will be determined by the hazard analysis and
from a detailed knowledge of each step in the production
and use of recycled water. Some of these parameters will
be critical to the safety of the system, and thus will need
to be monitored at critical control points, while others
(generally quality control points) will be more routine,
and thus provide backup information on the operation of
the system.



Operational monitoring does not just encompass
treatment indicators; it should also include aspects of the
reuse system that require regular checking to ensure
control measures are being applied. This could include the
water quality in any storages in the system or aspects of
the user’s site-based management plan, such as irrigation
timing, control of access, or signage.

4.6.4 Verify recycled water quality

Verification is the use of methods, procedures, or tests to
determine if the required recycled water quality is being
delivered. It also confirms that the Recycled Water
Management Plan is being followed and that identified
hazards, control measures and critical limits are
appropriate.

Recycled water quality monitoring verifies that the control
measures implemented during treatment and use are
working to protect public and environmental health.
Where the hazard identification and risk assessment has
identified contaminants that could pose a risk to the safe
use of recycled water, the level of these contaminants in
the recycled water should then be monitored as part of
the monitoring program for the Recycled Water
Management Plan.

Frequency of testing for contaminants will depend on the
variability of the parameter itself. Sampling should be
frequent enough to identify adverse trends in the data. If the
data are to be analysed, the sampling frequency should be
sufficient to ensure statistical validity.

Parameters that are important in ensuring the safety of
the final use of the recycled water, for example, the
chlorine residual, should be monitored as close as
practicable to the point of supply to the user, particularly
if they can change during residence time in the
distribution system. Specific advice on monitoring for
production of Class A+ recycled water is found in section
6.6 of these guidelines.

4.6.5 Site and environmental monitoring

As noted in section 4.6.1, baseline monitoring is important
to establish existing environmental conditions at sites
where recycled water is used for irrigation or introduced
directly or indirectly into surface or ground water. Ongoing
environmental monitoring would then be used to verify
the effectiveness of control measures in preventing
environmental impacts or to comply with development
approval conditions.

Environmental receptors that may require monitoring
include crop or other vegetation health, soil structure,

ground water levels, ground and surface water quality and
aquatic ecology. Selection of environmental parameters
for monitoring should take place on the basis of an
appropriate consideration of their risk ranking, as
discussed in section 4.3.

In general terms, the monitoring program should be
appropriate to the scale of the water recycling scheme,
reflect the intended uses of the recycled water, be
developed in consultation with key stakeholders
(including regulators) and adjusted to reflect the
environmental performance of the scheme. In other
words, if critical limits are regularly exceeded, the
frequency of sampling should be increased; if critical
limits are never exceeded, frequency could be reduced.

4.6.6 Quality control and quality assurance

All monitoring for recycled water schemes should be
undertaken within a quality assurance/quality control
(QA/QQC) framework.

QC is the implementation of procedures to maximise the
integrity of monitoring data and includes procedures for
proper collection, handling and storage of samples,
replicate sampling, inspection and calibration of
equipment, analysis of blank or spiked samples, and use of
standards or reference materials. QA is the implementation
of checks on the success of the QC and includes
management activities, training, validation of data, and
auditing of laboratory and data analysis and management
(ANZECC & ARMCANZ 2000a).

All sampling protocols used, and monitoring programs
undertaken, during the production and use of recycled
water should take place in accordance with either of the
following publications: Australian Guidelines For Water
Quality Monitoring And Reporting (ANZECC & ARMCANZ
2000b) or Water Quality Sampling Manual (EPA 1999).
Appropriately trained personnel should collect all samples.
A laboratory accredited for the specified tests by an
independent body acceptable to Queensland Health for
human health parameters or EPA for environmental
parameters (such as the National Association of Testing
Authorities (NATA) or equivalent) should carry out all
analyses. Test results should be made available to
Queensland Health or EPA upon request. Further
information on industry standard analytical methods can be
found in Standard Methods for the Examination of Water
and Wastewater (APHA 1998).

When measuring equipment is used to monitor a process
to ensure valid results, the equipment should be
calibrated or verified at specified intervals, or prior to use,
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against national or international measurement standards.
If no standards exist, the basis used for calibration should
be recorded.

4.6.7 Feedback on recycled water user
satisfaction

Verification monitoring should also include formal
processes for obtaining feedback on the satisfaction of the
recycled water user with the quality and reliability of the
final product. Any complaints about recycled water quality
or reliability should be recorded and an appropriate
response generated. If necessary, a corrective action
should be initiated to ensure customer satisfaction in
accordance with the appropriate clause in the Recycled
Water Agreement or, in the case of a dual reticulation
system, the terms of use document.

4.7 PREPARE MANAGEMENT PROCEDURES,
INCLUDING CORRECTIVE ACTIONS

The ongoing safety of a water recycling scheme can only
be assured if there are clear, documented operating
procedures. Each written procedure should contain the
following information:

¢ the purpose of the procedure (in terms of the risk
controlled or eliminated)

e who is responsible for maintaining the procedure (i.e.
who is responsible for updating the procedure and
ensuring its ongoing relevance, including managers
who are responsible for the regular review of
procedures)

e what tasks must be performed under the procedure,
when and by whom: this will include relevant
operational employees and supervisors

¢ which parameters must be monitored including, where
relevant, critical limits for each parameter

e record keeping requirements for each procedure

e corrective actions in the event of a non-conformance
with the procedure or any critical limits identified in
the procedure.

Procedures should be developed for each process step or
significant risk; in other words, for every activity that is
necessary for the safe operation of the system. This will
include routine maintenance, corrective actions and
emergency response.

4.7.1 Non-conformances and corrective actions

A non-conformance is a failure to meet a critical limit or
any other situation (e.g. customer complaint) defined as a
non-conformance within the Recycled Water Management
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Plan. Corrective actions are the procedures to be followed
when a non-conformance occurs. An important purpose of
corrective actions is to prevent recycled water that may
contain hazards from reaching users or being used in a
way that may harm the environment. Corrective actions
should determine and correct the cause of non-
conformance, determine the status of non-conforming
water or non-conforming uses of the water, and record the
corrective actions that have been taken. The corrective
action procedure must identify what must be done, who is
responsible, and what records must be completed in the
event that a non-conformance occurs.

Examples of corrective actions could be to cease supply
of recycled water to a customer, to retreat water to
ensure appropriate disinfection, or to provide an
alternative water supply while the recycled water is
brought back into conformance. This form of corrective
action should be covered by a traceability and product
recall procedure within the Recycled Water Management
Plan. The recall process for recycled water should also
include provisions for flushing, and in the case of
microbiological contamination, disinfection of mains that
may have been affected by non-conforming water.

In discussing management response to non-conformances
with critical limits, a distinction needs to be made
between process indicators and indicators of final water
quality. Data that are collected continuously are generally
indicators of process effectiveness and it is appropriate to
initiate an immediate response to any non-conformances
in accordance with the Recycled Water Management Plan.
For these parameters, e.g. turbidity, alarm systems should
be activated when guideline values are exceeded. There
should also be a mechanism to shut down the recycled
water supply or divert the non-conforming recycled water
to an appropriate disposal site (e.g. by returning it to the
head of the treatment plant) or an alternative storage so
as not to contaminate conforming recycled water already
in the storage.

If a parameter can only be checked periodically by ‘grab’
sampling and is found to be outside its critical limits,
further sampling or testing should be performed
immediately. If a second non-conformance occurs, supply
should be discontinued, the process should be
investigated and rectified, and any below-specification
recycled water disposed of or further treated in
accordance with the traceability and product recall
procedure discussed above. The recycled water supply
should not be reconnected until the recommended water
quality has been met.



A non-conformance with a quality control point does not
necessarily have to be addressed immediately. The timing
for implementation of corrective actions relating to quality
control points should be specified in the relevant
procedure for each quality control point.

4.7.2 Management of incidents and emergencies

Most water service providers will have existing emergency
response procedures. These should be amended to
include incidents that may arise during treatment and
distribution of recycled water. Where a recycled water
producer or user does not have emergency response
procedures, these should be developed to encompass
both identified potential emergency situations as well as
unexpected events.

Emergency response procedures for recycled water should
include response to:

e cross-connection incidents involving recycled and
drinking water systems

¢ illegal dumping of trade waste into the sewage
collection system

e disruption to treatment processes that result in non-
conforming recycled water being produced

e disruption to power supplies affecting treatment or
distribution

e spills resulting from a pipe rupture in the collection or
distribution system

e protocols for communication between suppliers and
users as well as other stakeholders such as regulators,
neighbours and the news media

e any other incident that could affect the safe
production or use of recycled water.

All employees should be trained in these emergency
response procedures, which should be reviewed and
updated regularly to reflect any changes in processes or
knowledge about risks. Emergency response drills should
be undertaken periodically to improve processes and
validate the appropriateness of the planned response. In
accordance with the following section, appropriate
documentation and reporting of incidents should take
place. Following any significant incident, a debrief should
be held to assess the suitability of the emergency
response and further improve the Recycled Water
Management Plan.

4.8 ESTABLISH DOCUMENTATION, RECORD
KEEPING, REPORTING AND
COMMUNICATIONS

The Recycled Water Management Plan should be the place
for most documentation relating to the supply and use of
recycled water. Where procedures or records relating to
recycled water are contained in other quality or
environmental management systems, these documents
should be cross-referenced within the Recycled Water
Management Plan. As noted elsewhere in this section, a
range of documentation is required as proof of compliance
with the Recycled Water Management Plan and to provide
evidence of maintenance of due diligence. Recycled Water
Management Plan records should be dated and signed by
the responsible person.

4.8.1 Record keeping
Among the records that should be maintained are:

e recycled water policy
e register of relevant regulatory requirements

e list of stakeholders with up to date contact details
including, for key stakeholders like regulators, out of
hours contact details

¢ flow diagram or map of the entire system for collection,
treatment, distribution and use of recycled water

e standard operating and emergency procedures

e critical control points, quality control points, control
measures and critical limits

e training programs, any training needs analysis
undertaken and training records for employees and
contractors

e monitoring data.

A number of factors can influence how long monitoring
records should be retained. The minimum storage period
would be whatever is required to meet any relevant
regulatory requirements and to satisfy auditing needs.
This assumes that once results have been reported to the
relevant regulator or provided to the external auditor, any
actions that may be required will have been closed out
and so further storage would not be necessary. Data
storage for longer periods should be determined by the
managers of the system. Relevant considerations may be
the need to track treatment system performance over
time, monitor the performance of new technology such as
membranes, or maintain data on microbiological or
chemical contaminants that may be of value in
epidemiological studies into the impacts of use of
recycled water over extended periods.
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Where a Recycled Water Management Plan is prepared for
a sewage or advanced recycled water treatment facility, it
is important to link this to plans prepared by users. These
plans may be in the form of an irrigation management
plan, environmental management plan or site-based
management plan, depending on the scope of the final
use. Whatever form these user-specific plans take, it is
essential that the key elements of risk management are
integrated into the site-based plan to ensure that all
recognisable risks to human health and the environment
from the current or proposed recycled water use have
been identified, monitored and controlled.

The form that this linkage between supplier and user
takes should be specified during negotiation of the
Recycled Water Agreement. In many cases, the recycled
water supplier will be able to provide assistance to the
recycled water user during development of the user’s
plan, as the supplier will generally have greater resources
and expertise in the handling of recycled water and in risk
assessment. But by the same token, recycled water users
must take responsibility for their own safe use of recycled
water, so it is important that each user maintains
ownership and control over those parts of the plan that
have a critical role in their use of recycled water.

Recycled Water Management Plans developed by recycled
water suppliers should maintain a register of users to
ensure that their risk assessment accurately reflects the
uses to which the recycled water is put.

4.8.2 Reporting

Internal reporting plays a crucial role in ensuring the
reliable production and safe use of recycled water.
Internal reporting processes should be designed to ensure
that all incidents or non-conformances that are crucial to
maintaining safe use of recycled water are communicated
to all relevant employees, contractors and stakeholders.
One way of achieving this during both production and use
of recycled water is to have mandatory reporting to all
relevant managers of all non-conformances with critical
limits, within 24 hours of their occurrence, together with
the outcome, suspected cause and actions taken.

Other reportable issues or occurrences could include
microbiological monitoring that indicates the presence of
indicators above specified levels, accidental ingestion of
recycled water by a worker or member of the public, or a
complaint from customers or neighbours about the odour
or colour of recycled water. Routine reporting of
operational monitoring data should be kept to the
minimum required to identify adverse trends or declining
operational performance. Results from management
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reviews and internal and external audits should also be
reported to all persons responsible for safe operation of
the recycled water system.

Routine external reporting requirements for regulators
are generally specified in development approvals for
recycled water schemes. Other forms of external
reporting could include:

e any reporting specified in the Recycled Water Agreement
between suppliers and users. This may include reporting
by recycled water producers on system performance and
planned changes or upgrades to performance, or
reporting by users of planned changes in recycled water
use (e.g. crops grown or volumes required)

e reporting on system performance to any external
stakeholders identified during the planning or
operational phases of the recycled water scheme

¢ reporting to health or environmental regulators of any
incidents that may cause harm to human health or the
environment.

4.8.3 Consultation, communication and recycled
water awareness

As noted in Chapter 3 of these guidelines, appropriate levels
of consultation with all relevant stakeholders is an essential
element in the planning of recycled water schemes. This
process of en