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NHMRC

Administrative Report: Minor amendments to the
Australian Drinking Water Guidelines

Summary

In September 2022 the National Health and Medical Research Council (NHMRC) updated guidance
on the microbial quality of drinking water in Chapter 5 and Appendix 3 of the Australian Drinking
Water Guidelines (2071) (the Guidelines). This brought the Guidelines in line with international best
practice for managing the microbial safety of drinking water.

The updated guidance generated the need to action consequential amendments to ensure
consistent advice was provided throughout the Guidelines. These amendments are considered of
minor significance as they do not change the overall health-based target recommendations,
underlying health advice or current practice, and serve to clarify the original intent of the guidance
on microbial water quality.

A number of additional minor edits and corrections to the Guidelines were also actioned as part of
this update to improve consistency.

This document summarises the development process for Version 3.9 of the Guidelines.

Background

NHMRC issues guidelines under section 7(1) of the National Health and Medical Research Council
Act 1992 (the NHMRC Act). NHMRC maintains the Guidelines through a rolling review process to
ensure they provide an up-to-date evidence-based framework for the management of drinking
water quality. The Guidelines contain information and guidance on the physical, microbial,
chemical and radiological quality of drinking water.

The updated guidance on microbial water quality published in September 2022 aimed to assist
water regulators and suppliers in managing health risks from microorganisms found in drinking
water. Information in Chapter 5 was updated to reflect current best practice in managing health
risks from microorganisms found in drinking water, and Appendix 3 was updated to provide details
on the derivation of microbial health-based targets (known as logio reduction values or LRVs) for
enteric pathogens.

As part of the microbial water quality update in Chapter 5 and Appendix 3, it was flagged that
consequential amendments in other sections would need to be actioned to ensure consistent
advice was provided throughout the Guidelines.

In addition, a number of edits to correct minor errors and improve clarity and consistency in the
Guidelines were actioned (e.g. editorial edits, typographical errors, formatting errors, consistent
terminology or updates to terminology to reflect current practice).
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Development of updated Guidelines

Minor consequential amendments

Following the September 2022 update on microbial water quality in Chapter 5 and Appendix 3 of
the Guidelines, it was noted that consequential amendments in other sections of the Guidelines
were required to ensure the updated microbial water quality advice was applied consistently
throughout the Guidelines.

The main consequential amendments required included:

e updating disinfection information sheets to ensure consistency with the logio removal
values (LRVs) used for health-based targets.

e updating validation values (pH and turbidity) and consistent references in information
sheets.

e ensuring consistent guidance on maintaining residual disinfection in the distribution
network.

NHMRC drafted an initial list of potential consequential amendments and sought volunteers from
the Water Quality Advisory Committee (the Committee) to assist with this work. Feedback was
sought from Members on whether these proposed consequential amendments would change
practice at a local level or not. Proposed amendments that were considered minor (i.e. would not
change practice) were prioritised for this update to the Guidelines. Amendments that were
proposed by Members and would likely require public consultation, or suggested edits that
remained unresolved amongst Members, were considered out-of-scope for the current update but
have been noted for future consideration.

A Microbial Subgroup was established to work with NHMRC on the consequential amendments,
with a focus to progress minor amendments and corrections (e.g. typographical errors, formatting
errors, consistent terminology) that would improve the clarity and consistency of the Guidelines.

NHMRC consulted the Environmental health Standing Committee (enHealth) Water Quality Expert
Reference Panel (the Reference Panel) regarding the proposed minor amendments and
corrections. The Reference Panel agreed the proposed edits were of minor significance and did not
change the underlying health advice or current practice.

At its November 2023 Session, the Council of NHMRC considered the proposed changes to the
Guidelines and advised that they were of minor significance. Under section 14B of the NHMRC Act,
consultation can be dispensed with if Council is satisfied that proposed guidelines raise issues that
are of minor significance only. Following advice from the Council of NHMRC to issue the Guidelines
as amended, on 22 December 2023, a public notice was published on the NHMRC website
(Appendix A). It contained a brief summary of the proposed amendments and justification of why
public consultation was not required.

NHMRC worked with the Microbial subgroup on communication materials for informing
stakeholders of the minor amendments to the Guidelines, including a Question-and-Answer
resource specific to this update. The wider Committee were also consulted on the communication
materials.
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Minor correction to microbial water quality guidance

In March 2023, NHMRC received notification about an inconsistency in the microbial water quality
guidance that was published in the September 2022 update. The inconsistency was raised by
several stakeholders who were working on projects to implement the updated Guidelines in their
jurisdictions.

The issue related to errors in the explanatory text and footnotes in several places in Chapter 5 and
Appendix 3 of the Guidelines. The text in these sections describes the process used by NHMRC
and the Committee to derive the microbial health-based targets, in particular the LRV treatment
targets derived for the protozoa Cryptosporidium.

In summary:

e the text and footnotes incorrectly described the application of an infectivity adjustment
value of -0.5 logip instead of -1.0 logio in the calculation of the Category 4 protozoa LRV

e a-0.5logip reduction was not intended or proposed by the Committee

e this inconsistency created some confusion regarding the final LRV since, if the process is
followed as described in the text, the LRV for Category 4 protozoa would be different (5.5
instead of 5.0)

¢ NHMRC confirmed that the final LRVs are not affected by this error.

The resulting amendment to correct the error was deemed of minor significance as it did not
change the overall guideline recommendation for microbial health-based targets.

At its March 2023 Session, the Council of NHMRC advised that the proposed changes to Chapter 5
and Appendix 3 of the Guidelines were of minor significance and therefore public consultation was
not required prior to actioning the updates.

On 28 April 2023, a public notice was issued on the NHMRC website following advice received
from Council, which informed the public about the proposed minor corrections that would be
actioned in the explanatory text and footnotes in several places in Chapter 5 and Appendix 3 of
the Guidelines (Appendix B).

A timeline of the guideline development process, including key meetings where the project was
discussed, is provided in Table 1.

Table 1. Timeline of the development process for Version 3.9 of the Australian Drinking Water
Guidelines
Key guidance development steps ‘ Date

Updated guidance on microbial quality of drinking water published in September 2022
Chapter 5 and Appendix 3 of the Guidelines (Guideline version 3.8)

Committee meeting - NHMRC and the Water Quality Advisory 13 September 2022
Committee (WQAC) discuss consequential amendments required
throughout the Guidelines following the updated advice on microbial
quality in drinking water in Chapter 5 and Appendix 3
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Key guidance development steps

NHMRC works with members of WQAC on proposed consequential
updates and minor corrections to Guidelines

NHMRC

‘ Date

October - December
2022

NHMRC sought feedback from WQAC on the proposed consequential
edits

January 2023

NHMRC notified by stakeholders about an inconsistency in the
September 2022 updated guidance on microbial water quality

March 2023

WQAC meeting - discussed proposed consequential edits required
throughout the Guidelines

7 March 2023

WQAC meeting - Members invited to be part of the Microbial Subgroup

27 March 2023

NHMRC Council - advised the NHMRC CEO to publish the proposed
minor corrections in the Guidelines without public consultation

30 March
(228th Session)

consequential amendments and corrections to the Guidelines

NHMRC issued a public notice on the NHMRC website regarding the 28 April 2023
proposed minor corrections in the Guidelines
Microbial Subgroup established to further develop and refine minor April 2023

Microbial Subgroup meeting - discussion of consequential updates and
potential future updates to the Guidelines; Mr Cameron Dalgleish
nominated as Subgroup Chair

16 June 2023

WQAC meeting - Members updated on the progress of the
consequential amendments

28 July 2023

Microbial Subgroup agreed on minor amendments to the Guidelines

September 2023

WQAC meeting - Members reviewed and endorsed the list of proposed
consequential amendments (feedback by 16 October 2023).

10 October 2023

enHealth Water Quality Expert Reference Panel meeting - Members
confirmed that the proposed amendments were of minor significance

24 October 2023

NHMRC Council - advised the CEO to publish minor amendments
without public consultation

30 November 2023
(230t Session)

NHMRC issued a public notice on the NHMRC website regarding the
proposed minor amendments in the Guidelines

22 December 2023
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Key guidance development steps ‘ Date

NHMRC actioned minor edits in the Australian Drinking Water January - March 2024
Guidelines (PDF format)

NHMRC refurbished the Australian Drinking Water Guidelines to enable | April - October 2024
an HTML format of the revised Guidelines on the NHMRC website

NHMRC CEO - approved publication of updated Guidelines 13 December 2024

* WQAC - Water Quality Advisory Committee
** enHealth WQERP - Environmental Health Standing Committee Water Quality Expert Reference Panel
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Contributors

The Water Quality Advisory Committee, in particular the Microbial Subgroup, led the development
of the consequential amendments and corrections. This work was undertaken from 2022 to 2024.
Water Quality Advisory Committee

Committee membership during this update of the Guidelines is outlined below.

Water Quality Advisory Committee (Term from 29 April 2022 to 31 December 2025)

Professor Nicholas Ashbolt (Chair), Cooperative Research Centre for Solving Antimicrobial
Resistance in Agribusiness, Food and Environments, University of South Australia

Dr David Cunliffe, South Australian Department for Health and Wellbeing

Mr Cameron Dalgleish, Tasmanian Department of Health

Professor Cynthia Joll, Curtin Water Quality Research Centre, Curtin University

Mr Peter Rogers, Water and Public Health Expert

Ms Nicola Slavin, Northern Territory Department of Health

Dr Bala Vigneswaran, NSW Department of Climate Change Energy the Environment and Water
Associate Professor Harriet Whiley, College of Science and Engineering, Flinders University
Professor Frederic Leusch, School of Environment and Science, Griffith University (since 2023)

Dr Nobheetha Jayasekara (Observer), Australian Industrial Chemicals Introduction Scheme
(since 2023)

Mr Laurence Wilson (Observer), National Indigenous Australians Agency

Dr Sonia Colville (Observer), Department of Climate Change, Energy, Environment and Water
(2022 - 2023)

Mr Adam Lovell (Observer), Water Services Association of Australia (2022 - 2023)

Ms Yulia Cuthbertson (Observer), Department of Climate Change, Energy, Environment and
Water (since 2024)

Microbial Subgroup

Drafting of the amendments and corrections, and subsequent revisions was undertaken by
Committee members who were part of the Microbial Subgroup from 2023-2024.

The following members of the Water Quality Advisory Committee formed the Microbial Subgroup:
Mr Cameron Dalgleish (Subgroup Chair)
Professor Nicholas Ashbolt

Dr David Cunliffe
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Mr Peter Rogers
Dr Bala Vignheswaran

Associate Professor Harriet Whiley.

NHMRC Project Team

Project work by NHMRC was undertaken by the Water Team in the Environmental Health Section
of the Research Quality and Advice Branch.

Declarations of Interest

Appointees to committees of NHMRC are required to disclose their interests consistent with
Section 42A of the Act, and instructions issued under sections 16 A and 16B of the Public
Governance, Performance and Accountability Rule 2014 (made under subsection 29(2) of the
Public Governance, Performance and Accountability Act 2013). Prospective members were
specifically asked to identify, to the best of their ability, interests including:

financial interests: an interest must be declared when benefits or losses either in money or in-
kind have occurred or may occur at a level that might reasonably be perceived to affect a
person’s judgement in relation to fair decisions about evidence and their participation in group
decision-making

other relationships: an interest must be declared when a strong position or prejudice or familial
connection or other relationship held by a person could reasonably, or be perceived to, affect a
person’s judgement in relation to fair decisions about evidence and their participation in group
decision-making including making an effort to arrive at a consensus

affiliations to or associations with any organisations or activities that could reasonably be
perceived to be an influence due to a competing interest, either for or against the issues being
considered by the committee

any other influences that might reasonably be considered likely to affect the expert judgement
of the individual, or lead to the perception by others that the judgement of the individual is
compromised.

Under the Public Governance, Performance and Accountability Act 2013, members have a
responsibility to declare any interests to the whole committee, and members have a joint
responsibility to decide on the management of any perceived or real conflict. No unmanageable
conflicts were identified by the Committee or NHMRC.

Throughout the project, members were reminded of their obligation to consider any interest that
may have arisen since the last meeting or with any particular agenda items. All disclosures and
determinations about interests were recorded in the minutes of the Committee meetings.
Members’ relevant expertise and a summary of their disclosed interests were accessible on the
NHMRC website throughout the duration of the project.

The relevant expertise of the Committee and a summary of their disclosed interests during the
term of their membership is at Appendix C.
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It is noted that Dr Cunliffe and Mr Dalgleish were contributing authors of the September 2022
update guidance on the microbial quality of drinking water in Chapter 5 and Appendix 3.
Declarations of interest were routinely raised at meetings of the Committee and the Subgroup
during drafting of the updated Guidelines. Members of the Committee did not raise any concerns
regarding these interests.

Project funding

This work was funded by NHMRC.
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NHMRC would like to acknowledge the efforts and contributions of everyone who contributed to
the consequential amendments and corrections to the Guidelines following revised guidance on
the microbial quality of drinking water. This includes a special acknowledgement to the members
of the Microbial Subgroup who worked with the NHMRC project team to draft the updated
Guidelines.
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Appendix A - Public Notice 22 December 2023

The following information was published on the NHMRC website on 22 December 2023.

Proposed minor amendments to align the Australian Drinking Water Guidelines with updated
guidance on microbial water quality

NHMRC is proposing to action minor amendments to align the Guidelines to advice published in
September 2022 on microbial water quality (Chapter 5 and Appendix 3 of the Guidelines). These
amendments are considered of minor significance as they do not change the overall health-based
target recommendations and serve to clarify the original intent of the updated guidance on
microbial water quality. There are also a number of minor corrections to the Guidelines that have
been included to improve the clarity and consistency of the Guidelines (e.g. typographical errors,
formatting errors, consistent terminology).

The Water Quality Advisory Committee (the Committee) assisted in the development of these
minor amendments. Both the Committee and the Environment Health Standing Committee
(enHealth) Water Quality Reference Panel have reviewed and support the proposed minor
amendments.

The proposed amendments that will be made to the Guidelines are outlined in Tables 1and 2 in the
following document:

e Minor Amendments to Align the Australian Drinking Water Guidelines to the Updated
Guidance on Microbial Water Quality (Public Notice Attachment December 2023)

On 30 November 2023 the Council of NHMRC advised the CEO that the proposed consequential
changes to the Guidelines are of minor significance and that public consultation is not required
prior to making the updates. This public notice of proposed amendments fulfills the notification
requirements in accordance with section 9 of the National Health and Medical Research Council
Regulation 2016. This information will be moved into the table of updates when the amendments
have been made in the next version of the Guidelines.
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NHMRC

Public Notice: Minor amendments to align the Australian Drinking Water Guidelines with updated guidance on microbial water quality

22 December 2023

Table 1.

Section

Australian Drinking Water Guidelines minor amendments and correction updates

Page

Summary of Proposed Edits

Current (September 2022) Guideline text

Proposed updated Guideline text

Chapter 1

Chapter 1

New text to reference that safe
drinking water should include acute
exposures.

The phrase "short term” is used to
describe acute exposures, with the
WHO definition being amended
accordingly. As this is new text and
referenced from the 2022 WHO, the
2022 reference will be used.

This new text has been added to
introduce and clarify the purpose of
microbial health-based targets and
other guideline values provided in
the Guidelines. Based on existing text
in respective chapters.

Safe drinking water is essential to sustain life. Therefore, every effort

needs to be taken to ensure that drinking water suppliers provide
consumers with water that is safe to use.

Safe drinking water is essential to sustain life. Safe drinking
water, as defined by the World Health Organization (WHO)
Guidelines for Drinking Water Quality, does not represent any
significant risk to health from short term and lifetime
consumption (WHO 2022). Therefore, every effort needs to be
taken to ensure that drinking water suppliers provide
consumers with water that is safe to use.

1.3.2 HEALTH-BASED TARGETS

Health-based targets provide quantifiable metrics for defining
the safety of drinking water. In these Guidelines, health-based
targets are based on health outcomes translated into
performance targets for microbiological parameters, guideline
values for chemical parameters and a reference value for
radiological activity (Figure 1.3).

The health outcome for microbiological safety is an upper limit
of 1x 106 Disability Adjusted Life Years (1u DALY) per person
per year. The target is used as the basis for defining treatment
performance targets based on source water quality as
discussed in Chapter 5 and Appendix 3.

Health outcomes for chemical parameters (see Chapter 6) are

based on:

. a NOEL (no observed effect level), LOAEL (lowest
observed adverse effect level) or BMD (benchmark dose)
for substances with a toxicity threshold

. cancer risk for genotoxic and carcinogenic substances
that do not have a toxicity threshold (1 additional cancer
per 1,000,000 people from a lifetime of exposure at
concentrations above guideline value unless otherwise
stipulated in these Guidelines) or

. a benchmark dose corresponding to a defined increase in
an effect (between 1 and 10% but commonly 5%) from
exposure of a population to a chemical.

These health outcomes are used to calculate health-based
guideline values for individual chemicals.

The health outcome for radiological quality is based on
minimising the risk of cancer from exposure to radiological
elements in drinking water (see Chapter 9). This has been
translated into a reference value of ImSv/year (ARPANSA 2017).

Page 12
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Section Page Summary of Proposed Edits Current (September 2022) Guideline text Proposed updated Guideline text

New figure 1.3 to show health-based
targets for microbial, chemical and
radiological parameters that are
included in the Guidelines.

Chapter 1 6

1.3.3 MICROBIAL HEALTH-BASED TARGETS

The health outcome target of 1 uDALY Disability Adjusted Life
Years (1u DALY) per person per year (pppy) is used to
determine the level of treatment, expressed as log reduction
values (LRVs), required to remove enteric pathogens that may
be present in source waters. The rationale is that meeting
identified treatment performance targets will ensure that the
health outcome of 1u DALY pppy is not
exceeded. LRVs are calculated for reference pathogens selected
as conservative models for the three groups of enteric
microorganisms (protozoa, viruses and bacteria). In the absence
of system-specific pathogen data LRVs are typically calculated
on the basis of source water vulnerabilities and E.coli results
from raw water monitoring. Where sufficient system-specific
pathogen data is available to enable calculation of LRVs, as
N : shown in Table 1.3, it is still important to undertake the default

microbial health-based targets, ’ . ; L
based on existing content in Chapter approach to suppo_r_t conﬂ(_ience in th_e identification of LRVs

(see Box 5.7). Significant differences in the two sets of LRVs
5. B B .

should lead to further investigations.

New text to introduce the concept of

Chapter 1 6

While the aim for all drinking water supplies should be to meet
the target of 1 uDALY pppy, the Guidelines incorporate a level of
flexibility in meeting the target in the form of a water safety
continuum. The continuum provides a basis for designing and
implementing water quality improvement programs. It is
essential that the continuum should only be applied in
consultation with the relevant health authority or drinking water
regulator.

Exceeding the target of 1u DALY pppy per person per year or a
modified target based on application of the water continuum
should be a signal to investigate the cause and, if appropriate,
to take remedial action. See Section 5.4.3 for more information
on microbial safety and the water safety continuum.
Updated heading to clarify that the 1.3.4 PHYSICAL AND CHEMICAL GUIDELINE VALUES
Guidelines include two different
types of guideline values (both
physical and chemical).

1.3.2 GUIDELINE VALUES

Chapter 1 6 The Guidelines include two different types of guideline value for

The Guidelines include two different types of guideline value: Sveicel end dharmice] dheeaersies
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Section Page Summary of Proposed Edits Current (September 2022) Guideline text Proposed updated Guideline text
1.3.5 RADIOLOGICAL SCREENING AND REFERENCE VALUES

Radiological safety is determined by firstly assessing gross

New subsection to clarify guideline alpha and beta activity. If both do not exceed the screening
values and so that water quality value of 0.5 Bg/L no further action is required. If either exceed
Chapter 1 7 characteristics covers all types of 0.5 Bg/L further testing is required to determine the radium-
health-based targets (chemical, 226 and radium-228 activities. Additional radionuclides may
radiological and microbiological). also need to be considered. Safety is defined by not exceeding

a reference value of 1.0 mSv/L per year. If the total annual dose
is between 0.3 and 1.0 mSv/L further assessment and evaluation
may be required.

Submissions for updating the Guidelines should be forwarded
to:

Environmental Health, Research Quality and Advice

Submissions for updating the Guidelines should be forwarded to:

Updated NHMRC Branch and Section Public Health, Research Translation

CheEiEr & names. (Nagtéogilxqi;%th clitel Likzelienl] [eseetiel Cove] National Health and Medical Research Council
Canberra ACT 2601 GPO Box 1421
Canberra ACT 2601
New reference corresponds to in-text WHO (2022) Guidelines for Drinking Water Quality, 4th Edition
Chapter 1 9 citation on page 2 P (incorporating the first and second addenda). World Health
page 2. Organization, Geneva, Switzerland.
. . L protects and promotes public health by assuring safe and
E;(r)]r:uor;eesrspubllc health by assuring safer drinking water for aesthetically pleasing drinking water for consumers
provides quantitative microbial health-based targets to ensure that ¢ &S\Lljlccijiis hg?;:g;)?:fﬁga?;cfS:Ssetgetgf iLtj_l.dti:IZES\;artjir:at
- S the level of treatment is appropriate to the level of contamination 9 . irg .
Chapter 2 15 Clarify purpose of Guidelines, elr & GIvEn WERET SUBEI preventive strategies, such as multiple barriers, for
framework and guideline values. managing water quality risk and protecting public health
are robust and reliable
provides the opportunity for various agencies and stakeholders to
identify their areas of responsibility and become involved, and . supports various agencies and stakeholders to better
offers the outcome of a cooperative and coordinated approach with unpc)ipe)rstand and idgntif their areas of which enables a
improved understanding of the responsibilities of all parties X y
cooperative and coordinated approach
Health departments generally take a leading role in regulation; Health authorities generally take a leading role in regulation;
Chapter 2 15 Correction to text. however, in some areas, specific water regulators may be however, in some areas, specific water regulators may be
established. established.
It is proposed that the Health Department, as the agency with It is proposed that the Western Australia Department of Health,
Chabter 2 16 Correction to text responsibility for protecting public health, will have a key as the agency with responsibility for protecting public health,
P : coordinating role in ensuring effective implementation and will have a key coordinating role in ensuring effective
operation of the Framework. implementation and operation of the Framework.
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Section

Page

Summary of Proposed Edits

Current (September 2022) Guideline text

NHMRC

Proposed updated Guideline text

New paragraph to reflect updates to

However, although it is not possible to control consumers’ actions,
suppliers should consider how drinking water quality may be
affected in private plumbing systems and provide appropriate

However, although it is not possible to control consumers’
actions, suppliers should consider how drinking water quality
may be affected in private plumbing systems and provide

appropriate information to consumers.

The assessment should include the vulnerability classification of

Chapter 3 26 microbial health-based targets within information to consumers the catchment, the microbial band allocation, the required
Chapter 5 ’ treatment required to achieve microbial safety and whether the
. . . . . . . total log reductions claimed meet those required to meet
Additional guidance on this element is provided in the Appendix. health-based targets (see Chapter 5).
Additional guidance on this element is provided in the
Appendix.
Cl_arlfle_s cohtext o Ouantltatl\_/e QMRA involves quantifying each component of the exposure
Microbial Risk Assessment Basics . e B -
. X QMRA involves quantifying each component of the exposure pathway, together with the estimated health outcome for
Chapter 3 29 (QMRA); strengthens alignment R X e .
L pathway, together with the estimated health outcome specific reference pathogens (currently representatives for
to Chapter 5 which introduces the o . o
human enteric viruses, bacteria and parasitic protozoa).
use of QMRA.
Summary of actions Summary of actions
Reflects updates to microbial health- y ot ) s . Identify procedures required for processes and activities
Chapter 3 37 s . Identify procedures required for processes and activities from X ; X .
based targets within Chapter 5. from catchment to consumer, including microbial health-
catchment to consumer.
based targets.
Inclusion of health-based target to Examples of possible corrective actions include: Sreimples of_p055|ble correct|ye SEenE I ek . .
Chapter 3 39 . . . X . . . selection of an alternative raw water source if available
align with Chapter 5. 0 selection of an alternative raw water source if available; .
and able to meet the health-based targets;
It includes regular sampling and testing to assess whether water It mc.luqes regglar sar_nph_ng and testm_g to assess whether water
- o X AN quality is meeting guideline values, microbial health-based
Chapter 3 42 Clarification of health-based target. quality is meeting guideline values, health-based targets and any R
. X targets and any regulatory requirements or agreed levels of
regulatory requirements or agreed levels of service. service
Corrective actions to restore operation of treatment barriers
Corrective actions should be developed in consultation with should be developed in consultation with relevant health
regulatory and other stakeholders. Examples include: authority or drinking water regulator and other stakeholders.
Other examples include:
Updated text to reflect inclusion of ¢ Gl IrifEER et ©17 FIlE5 . chiriaciicn of tanlks:
Chapter 3 44 health-based targets to align with ’
Infelimz o in Chzigel & Significant system failures that could pose a health risk or adversely
affect water quality for an extended period require an immediate Significant system failures that could pose a health risk or
response and should also be reported to the relevant health adversely affect water quality for an extended period require an
authority (see Section 3.6). immediate response and should also be reported to the relevant
health authority or drinking water regulator (see Section 3.6).
The development of appropriate protocols involves a review of the The development of appropriate protocols involves a_rewgw of
hazards and the hazards and events that can lead to emergency situations,
New text to reflect inclusion of events that can lead to emergency situations, such as: such as:
Chapter 3 45 health-based target to align with ’ :
Chapter 5. . L . non-conformance with guideline values or other
. non-conformance with guideline values or other X R . R
X ) requirements, or not meeting microbial health-based
requirements; .
targets;
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Section

Page

Summary of Proposed Edits

Current (September 2022) Guideline text

NHMRC

Proposed updated Guideline text

New text to reflect inclusion of

All employees of the drinking water supplier should be aware of:
0 the organisation’s drinking water quality policy;
0 characteristics of the water supply system and preventive
strategies in place throughout the system;

All employees of the drinking water supplier should be aware
of:
. the organisation’s drinking water quality policy;
. characteristics of the water supply system and preventive
strategies in place throughout the system;

Chisipiier e neliin-eseel fereist o cllign v . regulatory and legislative requirements; . the application of health-based targets;
Chapter 5. s . X .
. roles and responsibilities of employees and departments; . regulatory and legislative requirements;
. how their actions can impact on water quality and public . roles and responsibilities of employees and departments;
health. . how their actions can impact on water quality and public
health.
. e . . The aim of process validation is to ensure effective operation
. . The aim of process validation is to ensure effective operation and . . - )
New text to reflect inclusion of control. Historical data and operational experience can also be and control. Historical data and operational experience can also
Chapter 3 54 health-based target to align with § P e be useful sources of information. It is important that the
useful sources of o . ) . . .
Chapter 5. X R validation considers the totality of multiple treatment barriers in
information. s
achieving the health-based targets.
The principal risk to human health from drinking water is the The principal risk to human health from drinking water is the
presence of pathogenic microorganisms. Thus, to ensure safe water, presence of pathogenic microorganisms. Thus, to ensure safe
the focus in small supplies should be on regular inspection of the water, the focus in small supplies should be on regular
Proposed text to cross-reference system to check for any direct or potential sources of inspection of the system to check for any direct or potential
Chapter 4 63 P N
Chapter 5. contamination, and on the use of a clean and unpolluted water sources of contamination, and on the use of a clean and
source. The following sections explain how these requirements for unpolluted water source (see Box 5.4). The following sections
small water supplies can be achieved in the context of the explain how these requirements for small water supplies can be
Framework. achieved in the context of the Framework.
The types of barriers and the preventive measures required will
. The types of barriers and the preventive measures required will depend on the characteristics of the source water and the
New text to align and cross-reference . . L
Chapter 4 64 L depend on the characteristics of the source water and the associated catchment (the principles and approach for
advice in Chapter 5. . X L
associated catchment. assessing the contamination of source waters and management
of those risks are set out in Sections 5.4, 5.5 and 5.6).
The starting position is always to assume that a groundwater
. . source is unprotected until objective credible evidence can
New text to align with updated ; X X .
Chapter 4 64 . conclusively demonstrate otherwise. More information on
advice in Chapter 5. " X .
understanding and managing bore water safely can be found in
Box 5.2.
After treatment or disinfection, water should be protected
. After treatment or disinfection, water should be protected during during delivery to consumers in the same manner as
New text to align and cross-reference . . ! S .
Chapter 4 65 . delivery to consumers in the same manner as groundwater, by groundwater, by ensuring that distribution systems are
advice in Chapter 5. i L . . X ; A
ensuring that distribution systems are enclosed. enclosed. See Section 5.4.2 for information on contamination of
source waters with enteric pathogens.
Where sampling is less frequent than recommended, sanitary Where _sampllng is less frequent than recomn’_\ended, SEMIERY
P R N X inspections should be more frequent, to provide assurance on
Chapter 4 66 Clarification of text. inspections should be more frequent, to provide assurance on the . . K
X ! . the integrity and normal operation of the system. A greater
integrity and normal operation of the system. X S i
focus on operational monitoring may also be required.
The total logio (calculated by summing the log10 reduction credits The total logio reduction (calculated by summing the log10
Chapter 5 91 Correction to the text. of individual treatment or environmental barriers) must meet or reduction credits of individual treatment or environmental
exceed the LRV required in Table 5.5. barriers) must meet or exceed the LRV required in Table 5.5.
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Current (September 2022) Guideline text

NHMRC

Proposed updated Guideline text

Corrections to Table 5.6 (Indicative
pathogen LRV potentially
attributable in treatment barriers):

Sedimentation removed from direct

Chapter 5 92 filtration.
Additional corrections include
deleting arrows from chloramine
entry, and removing incorrect zeros
in the inactivation of viruses at pH 9.
Factors affecting the formation of disinfection by-products include: :;acclltjgres.affectlng the formation of disinfection by-products
Correction to be consistent with '
Chapter 6 106 .
modern convention.
. the time available for reaction (C.t or contact time). . the time available for reaction (contact time).
. . s Information on occupational exposure to drinking water
Information on occupational exposure to drinking water treatment - . X
. . . . treatment chemicals resulting from their manufacture,
. . . chemicals resulting from their manufacture, transportation or use . .
Correction to be consistent with R . transportation or use should be obtained from the manufacturer
Chapter 8 128 . should be obtained from the manufacturer and Material Safety Data .
modern convention. . X and Safety Data Sheets (SDS), or from the appropriate state or
Sheets (MSDS), or from the appropriate state or territory . X . ;
. . X territory occupational health and safety authority (see Section
occupational health and safety authority (see Section 8.9). 8.9)
. . Chemical treatment processes are used to: Chemical treatment processes are used to:
Updated to correct information, as
Chapter 8 129 suspended particles above 1 micron
may not cause turbidity. . remove turbidity and colour; . remove colour;
Updated to correct information, as . . . The primary use of coagulant and flocculant chemicals is in the
. . The primary use of coagulant and flocculant chemicals is in the . . L
Chapter 8 129 suspended particles above 1 micron . R removal of suspended and colloidal solids that cause turbidity
- removal of suspended and colloidal solids such as clays.
may not cause turbidity. such as clays.
Table 8.1 updated to reflect correct
Chapter 8 131 State and Territory fluoride
legislation and regulations
Correction to the step numbers and
units in Box 8.3 (Sample calculation
Chapter 8 141 for determining the lead
recommended maximum impurity
concentration in Alum).
144- Section 8.9 (Useful Contacts)
Chapter 8 updated with most recent contact
147 .
details.
. . L L The single most important monitoring activity is therefore to
. The single most important monitoring activity is therefore to ensure ; . I .
New text to align and cross-reference . . S X ensure that microbial contamination does not cross barriers and
Chapter 9 152 L that microbial contamination does not cross barriers and enter the S . . X
advice in Chapter 5. drinking water supol enter the drinking water supply and hence meeting microbial
9 PRy health based targets (see Chapter 5).
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Summary of Proposed Edits

Current (September 2022) Guideline text

NHMRC

Proposed updated Guideline text

New text to align with advice in

Key characteristics related to health include:

Key characteristics related to health include:

. microbial indicator organisms and disinfectant residuals
to determine if microbial health-based targets are being

Chapter 9 153 . microbial indicator organisms and disinfectant residuals; .
Chapter 5. e met;
. any known characteristics that can be reasonably expected . . . .
S X . . . any known physical and chemical or radiological
to exceed the guideline value, even if occasionally; L
characteristics that can be reasonably expected to
exceed the guideline value, even if occasionally;
L . o The characteristics selected for operational monitoring should
. . L The characteristics selected for operational monitoring should X . X . . o
New text to align with advice in X . X . . s provide useful information concerning operational activities and
Chapter 9 159 provide useful information concerning operational activities and " . X
Chapter 5. performance and to confirm the effectiveness of preventive
performance. X
measures and barriers.
Updated Table 9.2 (Example of an
operational monitoring program)
Chapter 9 163 with corrections to some of the
characteristics
The Trade Practices Act 1974 requires plumbing and fittings to be fit e C.ofnpe“t"’” a.nd Sensumegact2ololreqlires plumblng
: . - and fittings to be fit for purpose, and that purpose includes
for purpose, and that purpose includes being fit for the safe X .
. . being fit for the safe conveyance, storage and use of water of a
conveyance, storage and use of water of a chemistry as supplied . . O X
L ; chemistry as supplied within a particular area.
within a particular area.
Chapter 9 172-173 | Updated legislation
The Trade Practices Act 1974 requires water supplied by water e C_ompet|t|on anc ansumer Agt 2010 requires wate_r
. " R . supplied by water suppliers to be fit for purpose, including the
suppliers to be fit for purpose, including the conveyance, storage o
o . o conveyance, storage and use of that water within approved
and use of that water within approved plumbing assets, fittings and g e . . .
. . : plumbing assets, fittings and plumbed-in systems available in
plumbed-in systems available in water supply areas.
water supply areas.
A beneficial outcome of the incident has been the increased
knovyledge of w_at_er qu_ahty r|§ks e)sso_mated W.'th the cat.Chments A beneficial outcome of the incident has been the increased
. - and improved disinfection validation information. In particular, X . . .
Advised that the 15 NTU limit was no X e X knowledge of water quality risks associated with the
Chapter 9 174 longer appropriate Melbourne Water has established a specific public catchments and improved disinfection validation information
9 pprop ’ health limit of 15 NTU for turbidity for its unfiltered, protected e :
catchment sources, this being the point at which the UV dose was
reduced to near critical limits.
o . In the short term, monitoring results should be reviewed
. In the short term, monitoring results should be reviewed promptly ; o
Updated to include reference to . . L e promptly to assess performance against target criteria and
Chapter 10 185 X R to assess performance against target criteria and critical limits, . - o . .
microbial health-based targets. o . critical limits, guideline values, microbial health-based targets or
guideline values, or agreed levels of service. .
agreed levels of service.
Updated Box 10.1 (Priorities for
attention where operational criteria 5. deviations that could have a direct impact on not meeting the
Chapter 10 186 . . X
are not met) to include reference to microbial health based targets.
microbial health-based targets.
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Any significant hydrological or other events should be reviewed
to assess any associations that may relevant to system
management (e.g. the response of turbidity and E. coli to
rainfall events; the response of algae to increases in reservoir
water temperatures) and if a reclassification of the catchment
may be required to meet microbial health-based targets (See
Chapter 5).

10.3.7 SUMMARY OF GUIDELINE VALUES FOR
MICROBIAL,CHEMICAL AND PHYSICAL CHARACTERISTICS

Any significant hydrological or other events should be reviewed to
New text to align and cross-reference = assess any associations that may relevant to system management
Chapter 5. (e.g. the response of turbidity and E. coli to rainfall events; the

response of algae to increases in reservoir water temperatures).

Chapter 10 198

10.3.7 SUMMARY OF GUIDELINE VALUES FOR

. , . MICROBIAL,CHEMICAL AND PHYSICAL AND CHARACTERISTICS
Correction - the extra 'and’ in

Chapter 10 204 heading and first paragraph is an
error and will be removed.

Tables 10.5 and 10.6 summarise the guideline values for
microbial, chemical and physical characteristics of water to
provide a ready reference when monitoring results are being
evaluated.

Tables 10.5 and 10.6 summarise the guideline values for microbial,
chemical and physical and characteristics of water to provide a
ready reference when monitoring results are being evaluated.

Updated Table 10.6 (Guideline values
for physical and chemical
characteristics) with correction of the
guideline value for amitrole, which is
given as 0.009 mg/L, but it should
be (and is correctly given in the

Chapter 10 204 factsheet as) 0.0009 mg/L (i.e.,
missing one zero)

Correction also of carfentrazole-
ethyl, which is not placed at the right
spot alphabetically - it should come
after carboxin

Tables 1S1.3.1, 1S1.4.1, I1S1.5.1, IS1.6.1 and
1S1.7.1 updated to ensure consistency
with the logio removal values (LRVs)
used for health-based targets.

228,
233,
238,
241 &
245
Information 228 New text to align with updated Table Table IS 1.3.1 presents published C.t values ... achieving a two log Table IS 1.3.1 presents published C.t values ... achieving a two
Sheets 1S1.3.1 which includes 4 log reduction. reduction in the target microorganism. and four log reduction in the target microorganism.
Updates to the Ct values in
Information Sheet 1.3 (page 229) to 6
Information 299 and 25 (from Table 4.7B the liner
Sheets regression data from Keegan et al -
this is the data that is generally
used).

Information
Sheets

Increasing the turbidity from <1to 20NTU increased the Ct for 2 log Increasing the turbidity from <1to 20NTU increased the Ct for 4
inactivation of CB5 from 3.29 to 5.95 mg.min/L at pH 7 (Keegan et log inactivation of CB5 from 6 to 25 mg.min/L at pH 7 (Keegan
al. 2012). et al. 2012).

Korich DG, Mead JR, Madore MS, Sinclair NA and Sterling CR (1990).
. Effects of ozone, chlorine dioxide,chlorine, and monochloramine on
Update of reference list (removal of

. R’ . Cryptosporidium parvum oocyst viability. Applied and Environ . . . . .
Information 231 Korich et al., and LeChevallier et al., Micro.56, 1423-1428. WaterVal (2017). WaterVal Chlorine disinfection Validation

Sheets and addition of WHO reference) to protocol. Australian Watersecure Innovations Ltd 2017.

IO DA CEieE: LeChevallier MW and Au K-K. (2004). Water treatment and
pathogen control. World Health Organization, Geneva, Switzerland.
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Section Page Summary of Proposed Edits Current (September 2022) Guideline text Proposed updated Guideline text
Information 233 New text to align with updated Table Table IS 1.4.1 presents published C.t values ... achieving a two log Table IS 1.4.1 presents published C.t values ... achieving a two
Sheets 1S1.4.1 which includes 4 log reduction. reduction in the target microorganism. and four log reduction in the target microorganism.
Formation and stability of monochloramine is favoured at CI2/NH3 FOATEIEOR a_nd stability of r_nonochl(_)ramlne is favoured at
ratios of 3 to/5l (with 4 typically used) and a pH above 8 (UWRAA CI2/NH3 ratios of 3 to 5 (with 4 typically used) and a pH above
1990, USEPA 1999). 8 (UWRAA 1990, USEPA 1999, Keegan et al. 2012).
SR 232 Update to in-text citations.
Sheets . . . .
The influence of pH on the effectiveness of disinfection appears to Vi lnflses off g en due eiftacliienees of clsiniacion el
. to be variable (UWRAA 1990, USEPA 1999, Cromeans et al.
be variable (UWRAA 1990, USEPA 1999, Cromeans et al. 2010) and
. ! 2010, Keegan et al. 2012) and could depend on the target
could depend on the target microorganism. . .
microorganism.
Update of reference list (removal of
Information 236 LeChevallier et al., and addition of LeChevallier MW and Au K-K. (2004). Water treatment and WaterVal (2017). WaterVal Chlorine disinfection Validation
Sheets WHO reference) to reflect in-text pathogen control. World Health Organization, Geneva. protocol. Australian Watersecure Innovations Ltd 2017.
citations.
. . . Table IS 1.5.1 presents published C.t values for chlorine dioxide that Table IS 1.5.1 presents published C.t values for chlorine dioxide
Information New text to align with updated Table o s o
238 L X have been demonstrated as achieving a two log reduction in the that have been demonstrated as achieving a two and four log
Sheets 1S1.5.1 which includes 4 log reduction. f X B . .
target microorganism. reduction in the target microorganism.
Table IS 1.6.1 presents published C.t values for ozone that have been Table IS 1.6.1 presents publl_she_d C.t values for ozone that hz_ave .
L .o been demonstrated as achieving a two and four log reduction in
demonstrated as achieving a two log reduction in the target X .
. . . : ) the target microorganism.
Information 241 New text to align with updated Table microorganism.
Sheets 1S1.6.1 and Table 5.6
These values are supplied for illustrative purposes onl These values are supplied for illustrative purposes only and are
PP purp Y- consistent with Table 5.6.
Information The important conclusion to draw from Table I1S1.6.1 is that ozone is The important conclusion to draw from Table 1S1.6.1 is that
241 Correction and clarification of text. more effective than chlorine, chloramines, and chlorine dioxide for ozone is more effective than chlorine, chloramines, and chlorine
Sheets . S . o L C . L )
the inactivation of viruses, Cryptosporidium, and Giardia. dioxide for the inactivation of viruses, and protozoa.
Turbidity should be less than or equal to 1 NTU at the time of
Turbidity should be less than 1 NTU at the time of ozonation.... ozonation....
Information The pH should be less than 8 for effective disinfection because The pH should be less than 9 for effective disinfection because
Sheets 241 Correction and clarification of text. ozone is unstable above pH 8. ozone is unstable above pH 9 (note that at pH 8, half of the
ozone is lost in less than 30 minutes)
Due to its low solubility in water and instability above pH 8...
Due to its low solubility in water and instability above pH 9...
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Update of reference list (removal of

United States Environmental Protection Agency (USEPA) (1999).
Alternative disinfectants and oxidants guidance manual.
Washington DC.

United States Environmental Protection Agency USEPA (2010).

Information 243 USEPA and Wickramamayake et al., Long term 2 enhanced surface water treatment rule toolbox WaterVal (217¢). WaterVal ozone disinfection: validation
Sheets and addition of WaterVal reference) guidance manual. Washington DC. protocol. Australian Watersecure innovations LTD 2017.
to reflect in-text citations.
Wickramamayake GB, Rubin AJ, Sproul OJ. (1984). Inactivation of
Naegleria and Giardia cysts in water by ozonation. Journal of the
Water Pollution Control
Federation, 56:983-988.
Table IS1.7.1 presents published dosage rates for UV light that have Table I151.7.1 presents published QOs_age rates for UV light that
L s have been demonstrated as achieving a two and four log
been demonstrated as achieving a two log reduction in the target o R .
. . . : . reduction in the target microorganism.
Information 245 New text to align with updated Table microorganism.
Sheets I1S1.7.1 and Table 5.6.
. . . These values are supplied for illustrative purposes only and is
These values are supplied for illustrative purposes only. consistent with Table 5.6,
Information Further information can be obtained from a review of existing data Further information can be obtained from a review of existing
Sheets 245 Update to in-text citations. on the effectiveness of UV light against a range of specific data on the effectiveness of UV light against a range of specific
pathogens undertaken by Chevrefils et al. (2006). pathogens undertaken by WaterVal (2017b).
The performance of UV disinfection is not affected at turbidity The performance of UV disinfection is not affected at turbidity
levels of up to TNTU,
Information levels of 1NTU,
245 Clarification of text.
Sheets
and UV light may remain effective at higher turbidities than 1 NTU, ;?:ng\,/\#%ht may remain effective at higher turbidities greater
Chevrefils G and Caron E (2006). UV Dose Required to Achieve
. Incremental Log Inactivation of Bacteria, Protozoa and Viruses,
Upgdatejofirererencellisti(removallof Trojan Technologies Inc., London, ON, Canada
Information 247 Chevrefils et al., and Hijnen et al., and l 9 v ’ ’ ! WaterVal (2017b). WaterVal Ultraviolet disinfection: Guidance
Sheets addltlo_n of Wat_er\/_al reference) to Hiinen WAM, Beerendonk EF and Medema G.J. (2006). Inactivation document. Australian Watersecure Innovations LTD 2017
reflect in-text citations. . o X .
credit of UV radiation for viruses,bacteria and protozoan (oo)cysts
in water: A review. Water Research 40: 3-22.
Statistics - Assessing performance Statistics - Assessing data
Infgr:r::ttslon 264 Updated heading and subheadings. Assessing Performance Against a Maximum Value Assessing Data Against a Maximum Value
Assessing Performance Against a Mean Assessing Data Against a Mean
Assessing Performance Against a Percentile Assessing Data Against a Percentile
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Information
Sheets

Information
Sheets

Fact Sheets

Fact Sheets

Fact Sheets

265

265

3

1040

1041

New text to align with advice in
Chapter 5.

Update of reference list (addition of
Walker et al.) to reflect in-text
citations.

Correction to remove italics from
'campylobacters'.

Correction of text.

Correction of text.

Thermophilic campylobacters have been found in crude sewage
sludge, but were not detectable in digested conditioned sludge or
filter effluent.

There are three distinct aspects to turbidity to be considered within
the catchment-to-consumer risk management framework:

. the impact of turbidity on the efficiency of disinfection
processes;

This intensity or operational monitoring is strongly recommended to
ensure that any performance issues related to individual filters are
detected and addressed proactively (USEPA 2004, Mosse 2009).

ASSESSING MICROBIAL HEALTH-BASED TARGET
BAND ALLOCATION DATA

MICROBIAL

A microbial band allocation is used to provide a measure of the
overall level of faecal contamination of the source water using E.
coli as the microbial indicator. It is an important step in

establishing the category of the source water and
the required level of treatment to meet the microb

subsequently
ial health-

based targets. Chapter Section 5.3 describes this process in

more detail.

The suggested monitoring period to characterise microbial risk

in the source water is two years, which would prov

ide at least

100 data points with weekly sampling. The maximum E. coli
results should be used for the allocation of the microbial band
(Walker, et al, 2015) unless the dataset is robust enough to use

the 95th percentile. Adoption of a percentile shoul

d first be

discussed with the relevant health authority or drinking water

regulator to determine if this is an appropriate opt

ion.

Walker E, Canning A, Angles M, Ball A, Stevens M, Ryan G,
Liston C, Deere D (2015). Semi Quantitative Assessment of

Microbial Source Risk. Australian

Experience from Pilots of implementing a Health Based Target

for Microbial Water Quality, Occasional Paper, Wat
Australia. Available at

er Research

http://www.waterra.com.au/publications/latest-news/2015/new-
occasional-papersemi-quantitative-assessment-of-microbial-

source-risk/.

Thermophilic campylobacters have been found in crude sewage
sludge, but were not detectable in digested conditioned sludge

or filter effluent.

There are three distinct aspects to turbidity to be considered
within the catchment-to-consumer risk management

framework:
. the impact of turbidity on the efficacy of disinfection
processes;

This intensity of operational monitoring is strongly

recommended to ensure that any performance issues related to
individual filters are detected and addressed proactively

(USEPA 2004, Mosse 2009).
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Much of the necessary information may be available in existing

Much of the necessary information may be available in existing documentation from studies carried out previously or from
documentation from studies carried out previously or from external external agencies. Sources of useful information can include:
) . agencies. Sources of useful information can include: . land use surveys and catchment maps
. Update to reflect inclusion of - - I
Appendix 1 142 X . . land use surveys and catchment maps . sanitary surveys and/or vulnerability classifications and
microbial health-based targets. . . ! . . R
. sanitary microbial band allocations as used for microbial health-

based target determination

. . Water quality data should be reviewed both over time and following Water quality data should be reviewed both over time and
Additional example given to help

Appendix 1 n44 ) e ) specific events (heavy rainfall) to identify those aspects of the following specific events (e.g. heavy rainfall, natural disasters) to
understand 'specific events'. o . X S
system that require improvement. identify those aspects of the system that require improvement.
Chapter 5 introduces the use of quantitative microbial risk
assessment (QMRA) which investigates the likelihood of disease
along a risk pathway from the point at which pathogen
concentration is quantified (e.g. in a water source) to the
receptor (e.g. a consumer of drinking water). QMRA involves
Aopendix 1 Tas New paragraph to align with updated quantifying each component of the exposure pathway, together
PP text within Chapter 5. with the estimated health outcome. The outcome of a QMRA is
a quantitative assessment of risk and is most applicable for
answering gquantitative questions such as: “What is safe?” and
“How much treatment is required to achieve safety?”. Figure
A31in
Appendix 3 provides an overview of the QMRA process
. Summary of actions
Summary of actions
. Update to reflect inclusion of . Identify existing preventive measures from catchment to ° Identify existing pre\_/en_tl_ve measures from catchment to
Appendix 1 150 X . L consumer for each significant hazard and event.
microbial health-based targets. consumer for each significant hazard and event. R . . . .
. . . . Determine the residual risk and assess that microbial,
. Determine the residual risk. . X .
chemical and radiological health-based targets are met.
. The combination of preventive measures applied for each
New text to cross reference Section s X . )
. . . drinking water systems should achieve compliance with
Appendix 1 nso 1.3 information on health-based . e . ; . N i
identified microbial, chemical and radiological health-based
targets. .
targets (see Section 1.3).
Table A1.8 (Estimated removals of
enteric pathogens using multiple
Appendix 1 1154 barriers) updated in regard to_
catchment protection, reservoir
detention, filtration, disinfection and
achievable LRB target information.
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New dot point to cross-reference

Summary of actions

. Assess preventive measures from catchment to consumer to

Summary of actions

. Assess preventive measures from catchment to consumer
to identify critical control points.

Appendix 1 155 health-based targets information in identify critical control points. . Identify procedures required for processes and activities
Section 3.4 0 Establish mechanisms for operational control (see Section 3.4 from catchment to consumer, including microbial health-
Operational procedures and process control). based targets (see Section 3.4 Operational procedures
. Document the critical control points and criteria. and process control )...
. Document the critical control points and criteria.
Table A1.9 provides examples of potential sources of Giardia, Table A1.'9 provides examples of_pote_n_tlal sources of _Glardla,
. . . . K L. . preventive measures and potential critical control points from
New text to include information preventive measures and potential critical control points from . L
. . X . . X catchment to consumer for a river system. In combination, these
Appendix 1 55 regarding LRVs to align with Chapter catchment to consumer for a river system. Table A1.10 provides . . .
) . e : . need to achieve the LRVs described in Table 5.5. Table A110
59 further detail on potential critical control points and operational . X ! . X
criteria provides further detail on potential critical control points and
i operational criteria.
Table A111 (Chlorination as a critical
Appendix 1 161 control point) updatec_}l in regarc_j to
temperature target criteria and in-
text citation.
Tables of C.t values for various temperatures and pHs for the
inactivation of Giardia and viruses by free chlorine and other Tables of C.t values for various temperatures and pHs for the
. Updated reference and cross . . X . o N, . .
Appendix 1 162 reference to Table A112 disinfectants have been published by the United States inactivation of Giardia and viruses by free chlorine and other
e Environmental Protection Agency (eg see Table A112 and USEPA disinfectants have been published (e.g. see Table A1.12).
1999)
Appendix 1 163 Table _A1.12_upo_|ated toinclude C.t
4 log inactivation values.
The chlorination process should be verified by supplementing
The chlorination process should be verified by supplementing with: with:
" 5 . performance evaluation and operational audit to confirm that . performance evaluation and operational audit to confirm
. Update to reflect inclusion of L . . X S . L X . . T
Appendix 1 163 X . objectives are being met. This entails the periodic review of that objectives are being met. This entails the periodic
microbial health-based targets. . S L - o X X e L ;
operational monitoring, drinking water quality monitoring review of operational monitoring, drinking water quality
data and consumer satisfaction, logbook records of planned monitoring data and consumer satisfaction, logbook
and unplanned maintenance and calibration, and operating records of planned and unplanned maintenance and
procedures. calibration, and operating procedures, including microbial
health-based targets.
Page 24 BUILDING
A HEALTHY

AUSTRALIA



Section

Page

Summary of Proposed Edits

Current (September 2022) Guideline text

NHMRC

Proposed updated Guideline text

Update of reference list (addition of

A1.9 References

USEPA (1999). Disinfection Profiling and Benchmarking
Guidance Manual, EPA 81S-R-99-013

Keegan A, Wati S, Robinson B. (2012). Chlor(am)ine disinfection
of human pathogenic viruses in recycled waters. Smart Water
Fund Project WF62M-

Appendix 1 ne3 USEPA, Keegan et aI.,_and Wa'_cer\_/al 2114, Smart Water Fund, Melbourne, Australia;
references) to reflect in-text citations.
WaterVal (2017). WaterVal Chlorine disinfection Validation
protocol. Australian Watersecure Innovations Ltd 2017. Available
at
http:/www.waterra.com.au/_r7273/media/system/attrib/file/17
07/201702_WaterVal_Validation-Protocol_Chlorine-
Disinfection.pdf
e . . - . biofilm: microbial populations that may include captured
Glossary 190 Updated term or definition. g'tﬁzlrn;h?;;ifsblal pepUEens disi elonw o 4 Isite oF Elpes e suspended particles that grow on the inside of pipes and other
' surfaces.
chlorine demand: the difference between the amount of chlorine
added to water and the amount of residual chlorine remaining after chlorine demand: the difference between the amount of
Glossary 190 Updated term or definition. a given contact time. Chlorine demand may change with dosage, . ) . .
. . o chlorine added to water and the amount of residual chlorine.
time, temperature, pH, and the nature and amount of any impurities
in the water.
(?ryptOSpOI_’ldll_Jm. mlcrporganlsm_ c_omm_only found in Ial_<e_s and Cryptosporidium: a microscopic parasite that causes diarrheal
rivers that is highly resistant to disinfection. Cryptosporidium has disease (cryptosporidiosis), stomach cramps, NAUSSa, Vomiting
caused several large outbreaks of gastrointestinal iliness, with andlother gastrointestinal iilness People witr; severelly
Glossary 1191 Updated term or definition. symptom_s that include dlarrhoefa, nausea and stomach cramps. weakened immune systems (ie. severely immunocompromised
People with severely weakened immune systems (ie. severely beople)lare likely to haye more severeandimors persistent
Immunoco_mpromlsed people) are likely FO ha_ve more severe and symptoms than healthy individuals (adapted from United States
more persistent symptoms than healthy individuals (adapted from Environmental Protection Agency)
United States Environmental Protection Agency). .
Giardia lambia: A protozoan frequently found in rivers and lakes. If Giardia lambia: a microscopic parasite that causes diarrheal
Glossary 192 Updated term or definition. water containing infectious cysts of (_3|ard|z_a Is Ingested, the disease (giardiasis), stomach cramps, nausea, vomiting and
protozoan can cause a severe gastrointestinal disease called other gastrointestinal illness
giardiasis. .
health-based targets: According to the World Health Organization health-based targets: measurable healthy water quality, oF
health-based targets are: “measurable health, water quality, or performance objecti\./es that are establisiwed based on’a
Glossary 1193 Updated term or definition. performance ob/e.ct/ves that are established based on ajt,{dgement judgement of safety and on risk assessments of waterborne
of safety and on risk assessments of waterborne hazards”.WHO hazards (adaptedifrom World Health Organization (WHO
(2010), Health-based targets, World Health Organization Geneva 2010)
Switzerland. )
logio removal value (LRV): Target logio reduction values (LRVs) are logio reduction value (LRV): Target logio reduction values (LRVs)
the estimates of pathogen removal/ inactivation required to achieve are the estimates of pathogen removal/ inactivation required to
Glossary 194 Updated term or definition. the health-based target of 1x10-¢ DALY pppy. LRVs are also used to achieve the health-based target of 1x10°¢ DALY pppy. LRVs are
measure pathogen removal/inactivation attributable to common also used to measure pathogen removal/inactivation
treatment barriers. attributable to common treatment barriers.
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Glossary

Glossary

Glossary

Glossary

Glossary

Table 2.

194

195

195

195

1196

New definition to support advice in
Chapter 5.

Updated to correct inconsistent
formatting.

Updated term or definition.

Updated term or definition.

New definition to support advice in
Chapter 5.

oocyst: A hardy, thick-walled stage of the life cycle of particular
microorganisms. This is the stage that is shed in the faeces of
people infected with parasites such as Cryptosporidium.

opportunistic pathogens: microorganisms that may cause disease
opportunistically humans depending on the exposure scenario.

pathogen: a disease-causing organism (eg bacteria, viruses and
protozoa).

Australian Drinking Water Guidelines additional edits, which have multiple occurrences within the Guidelines.

microbial indicators: microorganisms such as bacteria and
viruses, with certain characteristics (e.g. not pathogenic, have
no or minimal growth in water and be reliably detectable in
water), which are used either as a surrogate of pathogen
behaviour (e.g. log-reduction estimation) in a system or to index
the concentration of pathogens in a water body.

oocyst: a hardy, thick-walled stage of the life cycle of particular
microorganisms (the stage that is shed in the faeces of people
infected with parasites such as Cryptosporidium).
opportunistic pathogens: microorganisms that generally do not
cause disease in most people but can opportunistically cause
disease to people with heightened vulnerability (e.g. due to
immunosuppression).

pathogen: a disease-causing organism.

source water category: categorisation of source water for
determining the treatment target as a log reduction value in the
application of microbial health based targets.

Proposed additional edits

In instances throughout Guidelines where reference is only to 'health authority’, proposed to change to 'health authority and/or drinking water regulator’, which is consistent with current
convention in Guidelines and with current regulatory arrangements for water in the Australian context.

Within the Microorganism Fact Sheets that refer to the monitoring of barriers to ensure effectiveness, the phrase "and that microbial health-based targets are being met” will be added.
Example shown below:

2 Microorganisms, Bacteria, Escherichia coli (E. coli) (pathogenic) on page 3713
"Qperation of barriers should be monitored to ensure effectiveness and that microbial health-based targets are being met.”
3 General corrections that relate to: (1) punctuation, (2) words spelt incorrectly, and (3) formatting of words and text.
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Appendix B - Public Notice 28 April 2023

The following information was published on the NHMRC website on 28 April 2023.

Proposed Minor corrections to microbial water quality guidance in the Australian Drinking Water
Guidelines (Chapter 5 and Appendix 3)

NHMRC has identified an error of minor significance in Chapter 5 and Appendix 3 of the Guidelines.
An incorrect adjustment value has been applied to the Category 4 protozoa log reduction value
(LRV). The final LRVs are not affected by this error and it does not change the recommendations
in the Guidelines. The final default LRV targets in Chapter 5 and Appendix 3 have been reviewed
and supported by the current Water Quality Advisory Committee and the jurisdictional experts on
the Environmental Health Standing Committee (enHealth) Water Quality Expert Reference Panel.

The identified errors are in the explanatory text and footnotes in several places in Chapter 5 and
Appendix 3 of the Guidelines. Corrections will be made in these places to clarify how the final LRV
was reached and will be published in the next version of the Guidelines. The corrections that will
be made to the Guidelines are outlined in Table 1in the following document:

e Proposed minor corrections to microbial water quality guidance in the Australian Drinking
Water Guidelines (Public Notice Attachment April 2023)

On 30 March 2023 the Council of NHMRC advised the CEO that the proposed changes to the
Guidelines are of minor significance and that public consultation is not required prior to making the
updates. This public notice of proposed amendments fulfills the notification requirements in
accordance with section 9 of the National Health and Medical Research Council Regulation 2016.
This information will be moved into the table of updates when the corrections have been made in
the next version of the Guidelines.
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NHMRC

Public Notice: Proposed minor corrections to microbial water quality guidance in the Australian Drinking Water Guidelines (Chapter 5 and

Appendix 3)

28 April 2023

Table 1.

Section

Australian Drinking Water Guidelines corrections to Chapter 5 and Appendix 3.

Page

Summary of Proposed Edits

Current (September 2022) Guideline text

Proposed updated Guideline text

Chapter 5

Appendix 3

Appendix 3

Appendix 3

90

173

183

184

Edits to correct text explaining
rounding and adjustments in the
Guidelines.

Edits to correct footnote 1 of
Figure A3.1.

Addition of a sentence to the
end of the paragraph beginning
‘Infectivity of Cryptosporidium...’.

Edits to correct and replace
footnote 2 in Table A3.9.

Therefore, the LRVs included in Table 5.5 are rounded to the
nearest 0.5 log and represent the upper end of ranges shown in
Table A3.8. Additionally, due to the observed overestimate of
infective oocysts with standard methods for Cryptosporidium in
Australian catchments the LRVs for protozoa in Table 5.5 have
been reduced by 1logio for Category 1to Category 3 catchments
and 0.5 logio for Category 4 catchments.

11.0 logio for Categories 1to 3 and 0.5 logio for Category 4.

Longer retention times in reservoirs or in river runs with limited
impacts close to points of abstraction (e.g. vulnerability classes 1
and 2) are likely to provide further reductions of infectivity.
However, these studies show variable results.

(2) The LRV was based on the upper 95th credible interval on the
mean for the confirmed recovery-adjusted Cryptosporidium
concentration (oocysts/L) for representative catchments as
presented in Deere et al. (2014), with Category 1to 4 being
anchored to reference catchments 4B, 3C, 2B and 5C, respectively,
and with infectious oocyst concentrations being estimated to be
below the confirmed oocyst concentrations by 1log for categories 1
to 3 and 0.5 log for category 4 due to the latter lacking inner
catchment protection.

Therefore, the LRVs included in Table 5.5 are rounded to the
nearest 0.5 log and represent the upper end of ranges shown in
Table A3.8. Additionally, due to the observed overestimate of
infective oocysts with standard methods for Cryptosporidium in
Australian catchments, the LRVs for protozoa in Table 5.5 have
been reduced by 1logio for Category 2 to Category 4 catchments.

1-1.0 logio for Categories 2 to 4.

...... However, these studies show variable results. Based on the
results for speciation and infectivity, the LRV targets for
Cryptosporidium shown in Table A3.9 have been reduced by 1 logio.

(2) The LRV was based on the estimated arithmetic mean of total
oocyst counts for different Australian source waters. Total counts
typically overestimate human infectious oocysts, and therefore an
infectivity discount factor of -1.0 logio was applied to obtain the
LRV target. For high-risk sources (e.g. category 4), the discount
factor may need to be reduced (e.g. to -0.5 logio) which will change
the required LRV. This should only be done in consultation with the
relevant health authority or drinking water regulator.
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Appendix C - Declarations of interest

The declarations of interest of Committee and Microbial Subgroup members at the time of their
involvement in the development of the guidance are listed in the tables below.

Consideration of the declarations of interests of members of the Water Quality Advisory
Committee during the period 2022-2024 were undertaken according to NHMRC committee policy

at the time.

2022-2025 Water Quality Advisory Committee

Name/Position Area of Expertise

Extensive experience in
health-related water
microbiology as a

Professor Nicholas J.
Ashbolt (WQAC Chair)

Cooperative Research researcher/ academic,
Centre for Solving mostly in the field of
Antimicrobial Resistance | environmental

in Agribusiness, Food pathogen detection,
and Environments, fate and transport
University of South interpretation (via
Australia Quantitative Microbial

Risk Assessment)
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Declaration of Interests

Executive Dean, Faculty of Science and Environment,
Southern Cross University (2019-2023).

WHO Technical Advisory Group on Water Quality and
Health (since 2015-current), for input into drinking,
recreational and reuse guidance documents and microbial
pathogen performance of on-site drinking water treatment
devices.

Water Research Foundation (WRF) Academic Advisory
Committee (2016-2019) and Project Advisor Committee
(PAC, 2019-2022) for WRF 5040, Successful
Implementation of Decentralized Reuse and Treatment
Systems.

National Water Research Institute (NWRI) expert panel
member (2015-2021) on various non-potable water risk
management and regulation projects.

Editor in Chief voluntary role as part of his professional
contributions as a Fellow of the International Water
Association.

Led water microbiology research into premise plumbing
pathogens (e.g. Legionella pneumophila, Pseudomonas
aeruginosa, non-tuberculous mycobacteria) and the role of
free-living amoeba hosts that also supported viable human
enteric viruses through treatment processes and
environmental dissemination.

Numerous national and international research grants and
collaborations.

Has consulted on wastewater reuse.

Royalties from patents managed by Macquarie University,
Australia.

Partner works for company Water"3.

Senior editor for HealthStream, a quarterly newsletter from
Water Research Australia (WaterRA) that summarizes
international literature relevant to the drinking water
industry and notes recent outbreaks or investigations.
Travel, accommodation and workshop paid by SUEZ
CIRSEE (Paris) for role as a mentor for their Health and
Environment postgraduate conference, Cannes, France
June 26-28, 2023 and technical advisory team with four
other invited senior academics across England, France and
Australia.

Involvement in risk assessment projects with the
Cooperative Research Centre for Solving Antimicrobial
Resistance in Agribusiness, Food and Environments (CRC
SAAFE) with Water RA and the South Australia
Environment Protection Authority.
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Name/Position

Dr David Cunliffe

Principal Water Quality
Adviser

Health Regulation and
Protection

SA Health
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Area of Expertise

Expertise in water
regulation,
microbiology and risk
assessment.

NHMRC

Declaration of Interests

Provide specialist advice and policy on public health
aspects of water quality including management and
provision of drinking water, management and use of
recycled water and use of recreational waters.
Contribution to WHO Drinking Water Guidelines leading to
publication of background documents (e.g on toxic
cyanobacteria in 2021), specialist texts and two addenda to
the 4th edition of the guidelines.

Occasional invitations to provide keynote presentations at
international meetings.

Published a number of scientific research journal articles.
Contributed to: WHO (2021) Water, sanitation, hygiene,
and waste management for SARS-CoV-2, the virus that
causes COVID-19, NRMMC/EPHC/NHMRC (2008)
Australian Guidelines for Water Recycling: Managing Health
and Environmental Risks (Phase 2). Augmentation of
Drinking Water Supplies, enHealth Guidance on the Use of
Rainwater Tanks and Numerous fact sheets and guidance
documents for the SA Department for Health and
Wellbeing on drinking water and recreational waters.
Membership of the program committees including for the
Singapore International Water Week and Australian Water
Association Annual Conference OzWater.

Membership of the International Water Association and
Australian Water Association.

Membership of the Hong Kong Drinking Water Safety
Advisory Committee from 2018.

Membership of Guideline Development Group WHO
Guidelines on Recreational Water Quality Volume 1 Coastal
and Fresh Water (1998-2021)

Chair of the enHealth Water Quality Expert Reference
Panel since 2017.

Chair of the External Audit Panel Singapore Public Utilities
Board since 2020.

Chair of the WHO Drinking Water Guideline Coordinating
Committee.

Involvement in risk assessment projects with the
Cooperative Research Centre for Solving Antimicrobial
Resistance in Agribusiness, Food and Environments (CRC
SAAFE) with Water RA and the South Australia
Environment Protection Authority.
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Name/Position

Mr Cameron Dalgleish
State Water Officer

Tasmanian Department
of Health

Page 31

Area of Expertise

Expertise in
environmental science,
water quality and risk
management, auditing,
public health.

NHMRC

Declaration of Interests

Health regulator for drinking water safety in Tasmania;
administering legislation, policy and guidelines for both
drinking water quality and fluoridation. A working
understanding of the implementation of the ADWG
framework.

An environmental scientist specialising in water chemistry
with over 20 years’ experience in the water industry.
Previously worked across construction, natural resource
conservation, environmental management and as a health
regulator.

Appointments: Member of the enHealth Water Quality
Expert Reference Panel, the National Recycled Water
Regulators Forum and the Australian Water Association.
Secretariat of the Tasmanian Fluoridation Committee.
Department of Health Tasmania Member Representative to
Water Research Australia.

Has published journal articles, reports, fact sheets,
guidelines and presentations at national conferences,
seminars and workshops.

Public Servant: State Water Officer, Department of Health
Tasmania.

Project contributor for the development of Operator
Competencies in the water industry and development of a
WaterVal granular media filter validation protocol, both
coordinated by Water Research Australia.

Areas of expertise: Environmental science, water quality
and chemistry, risk management, auditing, public health.
Holds stock market investments, and partner is a joint
investor in managed fund investments. Neither have
influence in the selection of shares purchased on their
behalf.
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Name/Position Area of Expertise Declaration of Interests
. Expertise in analytical e Previously Deputy Director, Curtin Water Quality Research
Professor Cynthia Joll chemistry with a focus Centre, Curtin University. The Curtin Water Quality
Discipline Lead of on disinfection by- Research Centre was a Strategic Research Alliance with the
Chemistry products, both in terms Water Corporation of WA. Member representative for
) ) ) of formation, detection Curtin University to Water Research Australia. Currently,
Curtin University and analysis of the Professor and Leader of the Curtin Water Quality Research
chemicals. Group.

e Chief Investigator on past ARC Linkage projects on
disinfection by-products in drinking water systems, and
other drinking water and wastewater projects, with partner
organisations Water Corporation of WA and Water
Research Australia.

e Current, past and future projects funded by water utilities
on wastewater treatment, water recycling, and drinking
water treatment and distribution, including formation of
disinfection by-products and analysis of their
concentrations in drinking water distribution systems.

e Published numerous research papers, conference
publications, reports, books and book chapters on
wastewater treatment, water recycling, source water
quality and drinking water treatment and distribution,
including disinfection by-products.

e Participation in national and international academic and
industry conferences.

e Current, past and future projects funded by industry
partners, government (e.g. NESP) and CSIRO on PFAS in
drinking waters, wastewaters, water recycling and
manufactured and waste products (e.g. for recycling
purposes).

e Lectures at Curtin University on environmental chemistry,
water chemistry and analytical chemistry.

e Travel support to attend research meetings of Water
Research Australia where topics such as drinking water
treatment and disinfection by-products have been
discussed.

e Current, past and future projects funded by the water
industry relating to corrosion and metal concentrations in
drinking water distribution systems.
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Name/Position

Professor Frederic
Leusch

School of Environment
and Science, Griffith
University

Mr Peter Rogers

Water and public health
expert

Ms Nicola Slavin
Principal Policy Officer

Northern Territory
Department of Health

Dr Bala Vigneswaran

NSW Department of
Climate Change,
Energy, the
Environment and
Water
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Area of Expertise

Expertise in .
environmental
toxicology, chemical .

pollutants in the
environment, endocrine | o
disruption, bioanalytical
tools in water quality
assessment, chemical

risk assessment and .
guideline development.

Expertise in critically .
analysing scientific
evidence in public

health including the

areas of drinking water
quality, wastewater
management, beach

water quality, asbestos
management and

disaster management.

Expertise in Indigenous e
Environmental Health

and Public Health

policies, strategies and | o
legislation.

Experience in water- .
related public health,
water microbiology,

water chemistry, water
recycling, hydrology,
water quality risk
assessment and risk
management

NHMRC

Declaration of Interests

Several consultancies funded by water industry, specifically
on contaminants of emerging concern.

ARC Linkage grants include many water utilities in
Australia (including Water Research Australia).

Previous member of the Project Review Team for Water
Research Australia, which reviews research projects
submitted for Water RA funding and provide advice on
suitability to Water RA's research agenda.

Received travel support from Water Research Australia to
present on research supported by Water RA at their annual
research conference.

Teaches on water quality issues at Griffith University and
has given lectures at various institutions on water quality
issues and various drinking water guidelines.

Previously involved on the Commonwealth Games
Independent Expert Panel on water quality, providing
advice on water quality and monitoring programme for the
2018 Commonwealth Games.

Many publications on water quality, all published in peer-
reviewed journals.

Independent Advisory Panel Member in the Faure New
Water Scheme, Cape Town, South Africa.

Member of the Advisory Committee on the Environmental
Management of Industrial Chemicals (IChEMS Advisory
Committee).

Former Principal Policy Development Officer - Water and
wastewater portfolio, Northern Territory Department of
Health

Northern Territory representative on enHealth Water
Quality Expert Reference Panel and the National Recycled
Water Regulators Subgroup

Northern Territory representative on enHealth Expert
Reference Panel on Aboriginal and Torres Strait Islander
Environmental Health

Previously served in the New South Wales regional
councils in positions concerning water resources, water
treatment processes and system compliance.
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Name/Position

Dr Harriet Whiley

Associate Professor in
Environmental Health,

Area of Expertise

Leads the Flinders
Water Quality and
Health Research
Consortium and is the

NHMRC

Declaration of Interests

Holds an indirect, non-pecuniary interest through my role
as SA Branch Committee Member for the Australian Water
Association (2021-2022).

Holds an indirect financial interest through my ongoing

Water and Health
theme leaders for the
Biofilm Research and
Innovation Consortium

Flinders University

Ms Yulia Cuthbertson
(Observer, since 2024)

Department of Climate
Change, Energy, the
Environment and Water

Dr Nobheetha
Jayasekara
(Observer, since 2023)

Australian Industrial
Chemicals Introduction
Scheme
Mr Laurence Wilson
(Observer)
National Indigenous
Australians Agency

Dr Sonia Colville

(Observer 2022 -
2023)

Department of
Climate Change,
Energy, Environment
and Water
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research collaborations with Enware, a manufacturer and
distributer of commercial and industrial plumbing products.

e Flinders University representative for Water Research
Australia.

e Numerous past, present and current research projects on
water quality which have received both grant and industry
funding. This includes research on biofilms, opportunistic
pathogens, rainwater, plumbing materials and risk
management approaches.

e Has published in academic journals and industry magazines
on topics such as lead and water quality risks.

e Has presented at academic and industry conferences and
workshops.

e Holds an indirect, non-pecuniary interest through her role
on the Legionella Management Advisory Group.

e Deputy Director of the ARC ITTC for Biofilm Research &
Innovation.

e Represents interests of the Department of Climate Change,
Energy, the Environment and Water and the Water Quality
team from the National Strategies and Assessments section
of the Water Policy Division in particular.

e No interests declared.

e No interests declared

e No interests declared
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(Observer 2022-2023)

Water Services
Association of
Australia (WSAA)
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Area of Expertise

Peak industry body
representing the urban
water industry.
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Declaration of Interests

Water Services Association of Australia (WSAA) -
Executive Director

Global Water Research Coalition (GWRC) - Board Chair
The GWRC is a non-profit organisation that serves as a
focal point for the global collaboration for research
planning and execution on water and wastewater related
issues.
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