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The Australian Building Codes Board has developed this Final Regulation Impact
Statement, which accords with the requirements of Best Practice Regulation: A Guide
for Ministerial Councils and National Standard Setting Bodies, as endorsed by the
Council of Australian Governments in 2007. Its purpose is to inform interested parties
and to assist the Australian Building Codes Board in its decision making on proposed

amendments to the National Construction Code.

The Australian Building Codes Board

The Australian Building Codes Board (ABCB) is a joint initiative of all levels of
government in Australia, together with the building industry. Its mission is to oversee
issues relating to health, safety, amenity and sustainability in building. The ABCB
promotes efficiency in the design, construction and performance of buildings through
the National Construction Code, and the development of effective regulatory and non-
regulatory approaches. The Board aims to establish effective and proportional codes,
standards and regulatory systems that are consistent between states and territories.

For more information see the ABCB website.
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Disclaimer

By accessing or using this publication, you agree to the following:

While care has been taken in the preparation of this publication, it may not be complete or up-to-date.
You can ensure that you are using a complete and up-to-date version by checking the Australian
Building Codes Board website (abcb.gov.au).

The Australian Building Codes Board, the Commonwealth of Australia and States and Territories of
Australia do not accept any liability, including liability for negligence, for any loss (howsoever caused),
damage, injury, expense or cost incurred by any person as a result of accessing, using or relying upon
this publication, to the maximum extent permitted by law. No representation or warranty is made or given
as to the currency, accuracy, reliability, merchantability, fithess for any purpose or completeness of this
publication or any information which may appear on any linked websites, or in other linked information
sources, and all such representations and warranties are excluded to the extent permitted by law.

This publication is not legal or professional advice. Persons rely upon this publication entirely at their
own risk and must take responsibility for assessing the relevance and accuracy of the information in
relation to their particular circumstances.

Version history

Original

Publish date: July 2021
Print version: 1.
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Glossary

Accredited Testing An organisation accredited by the National Association of
Laboratory Testing Authorities (NATA) to undertake the relevant tests.
or

An organisation outside Australia accredited by an authority
to undertake the relevant tests and is recognised by NATA
through a mutual recognition agreement.

Deemed-to-Satisfy Provisions which are deemed to satisfy the Performance
Provisions Requirements.

Disability Adjusted A summary measure of population health that accounts for
Life Year both mortality and nonfatal health consequences.
Low Lead A plumbing product or material in contact with drinking water

calculated using a weighted average lead content of not
more than 0.25%, verified in the form of either—

I. a test report provided by an Accredited Testing
Laboratory, in accordance with NSF/ANSI 372;
or

il. a WaterMark licence if it includes compliance
with NSF/ANSI 372.

Network Utility A person who undertakes the piped distribution of drinking

Operator water or non-drinking water for supply or is the operator of a
sewerage system or a stormwater drainage system.

Performance A requirement which states the level of performance which

Requirement a Performance Solution or Deemed-to-Satisfy Solution must
meet.

Performance A method of complying with the Performance Requirements

Solution other than by a Deemed-to-Satisfy Solution.

WaterMark The ABCB scheme for certifying and authorising plumbing

Certification Scheme and drainage products.

Weighted average Calculated across the wetted surface area of a pipe, pipe

fitting and plumbing fixture.
Wetted surface area  Calculated by the total sum of diameter (D) in contact with
drinking water.
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Acronyms and Abbreviations

ABCB Australian Building Codes Board
ADWG Australian Drinking Water Guidelines
Ai Group Australian Industry Group
ANSI American National Standards Institute
ARIMA Australia Metal Recycling Industry Association
AS Australian Standard
AS/NZS Australian and New Zealand Standard
AWQC Australian Water Quality Centre
CDA Copper Development Association Incorporated, US
CHO Chief Health Officer
COAG Council of Australian Governments
DALY Disability Adjusted Life Year
dL Deciliter
DTS Deemed-to-Satisfy
EPA Environmental Protection Agency (US)
FAO Food and Agriculture Organisation
FPAA Fire Protection Association Australia
GBD Global Burden of Disease
HIA Housing Industry Association
ICAA International Copper Association Australia
IGA Intergovernmental Agreement
IHME Institute of Health Metrics and Evaluation
IRCC Inter-jurisdictional Regulatory Collaboration Committee
JAS-ANZ Joint Accreditation System of Australia and New Zealand
MCLG Maximum Contamination Level Goal
NCC National Construction Code
NHMRC National Health and Medical Research Council
NUO Network Utility Operator
OBPR Office of Best Practice Regulation
pH Potential of Hydrogen
PCA Plumbing Code of Australia
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Abbreviation

Full Name

PCC Plumbing Code Committee

PCH Perth Children’s Hospital

PIPA Plastics Industry Pipe Association of Australia Limited
PPI Group Plumbing Products Industry Group

PVC Polyvinyl Chloride

QBCC Queensland Building and Construction Commission
RIS Regulation Impact Statement

T™MV Thermostatic Mixing Valve

pMg/mg Micrograms

VSLY Value of Statistical Life Year

WHO World Health Organisation

WMCS WaterMark Certification Scheme

WMCAB WaterMark Conformity Assessment Body

WSAA Water Services Association of Australia
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Introduction

The use of lead (Pb) in the manufacture of plumbing products has been common
practice for many centuries. It is most commonly found in copper alloys, such as brass
and bronze, where a small amount of lead is added to provide malleability. These
alloys are frequently used as components of plumbing products in contact with drinking

water.

A recent survey by the Australian Building Codes Board (ABCB) of the Australian
plumbing industry indicated that of all the plumbing products in contact with drinking

water only around 10% of the product was sold as ‘low lead’.

The allowable amount of lead varies depending on the plumbing product and is
regulated in Australia through both manufacturing standards and via the adoption of
the Australian and New Zealand Standard (AS/NZS) 4020 Testing of Products for Use
in Contact with Drinking Water. It is a requirement of the National Construction Code
(NCC) Volume Three, that lead water levels not exceed 10 micrograms (ug) per litre
(L) of water when tested in accordance with the Standard.® This requirement was first
introduced in 1991 and has contributed to a measurable reduction of lead exposure

from drinking water in Australia.

Lead has long been recognised as a cumulative toxicant and there is no blood lead
level which is considered safe.? Once lead enters the blood, it is distributed to organs
such as the brain, kidneys, liver and bones. At high lead exposure, lead has been
known to cause coma, convulsion and death. The health impacts of lead are most

profound in children under 4 years of age and pregnant women.

At blood lead levels which were previously considered safe, lead is now known to be
associated with a spectrum of health consequences which include reduced
intelligence quotient (1Q), behavioural changes (such as reduced attention span and
increased antisocial behaviour), anaemia, hypertension, renal impairment,
immunotoxicity and toxicity to reproductive organs. These effects are believed to be
irreversible and have resulted in both the World Health Organisation (WHO) and the

! Australian/New Zealand Standard 4020 (2018) Table 2: Maximum Allowable Concentrations of Metals. Page 15. SAI Global.
2 World Health Organisation (2018) Lead poisoning and health. >https://www.who.int/news-room/fact-sheets/detail/lead-
poisoning-and-health< Accessed 4 June 2020.
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independent statutory agency the National Health and Medical Research Council

(NHMRC) encouraging governments to eliminate non-essential uses of lead.3#

People can be exposed to lead from ingestion of airborne dust, water, food and soil.
The most common source of lead in drinking water is caused by lead leaching from

plumbing products from within the premises.®

To mitigate the risk associated with lead exposure in Australia, drinking water is
routinely tested for the presence of metals, including lead, by Network Utility Operators
(NUOs). Such intervention is effective and Australian drinking water supplied to the
premises is ranked in the top 15% for water quality in the world. Hence, where lead is
present in drinking water in quantities above that permitted by AS/NZS 4020, the likely

cause is plumbing products in contact with drinking water from within the property.

Background

Plumbing products in contact with drinking water have received negative attention for
their potential to leach lead. In 2016, the Perth Children’s Hospital (PCH) was found
to have lead leaching from in-line fittings within the drinking water supply exceeding
10 pg/L. A study in New South Wales in the same year also found that 8% of 212

homes studied presented lead levels that exceeded 10 ug/L.®

Incidences of high lead levels in drinking water have resulted in the issuing of advice
from the Environmental Health Standing Committee (enHealth), a standing committee
made up of heath representatives of states and territories and the Commonwealth that
provides national advice on environmental health matters, that encouraged occupants
to draw water each morning before use for a period of 30 seconds.” Incidences also
led to the ABCB undertaking a project to investigate options to address the issue,
including the commissioning of a report in 2018 by Macquarie University, Lead in

Plumbing Products and Materials, which evaluated the extent lead is used in the

8 World Health Organisation (2019) ‘Lead’. >https://www.who.int/ipcs/assessment/public_health/lead/en/ Accessed 6 June
2020.

4+ NHMRC (2015) ‘Evidence on the effects of lead on human health’ >https://www.nhmrc.gov.au/about-us/publications/evidence-
effects-lead-human-health Accessed 6 June 2020.

5 US Environmental Protection Agency (2019) ‘Basic Information about Lead in Drinking Water’ >https://www.epa.gov/ground-
water-and-drinking-water/basic-information-about-lead-drinking-water< Accessed 2 August 2020.

8 Harvey, P. J., Handley, H. K., Taylor, M. P., (2016) ‘Widespread copper and lead contamination of household drinking water,
New South Wales, Australia’. Environmental Research 2016, 151. Pages 275-285. (Tests involved the sampling of first-draw
water in the morning, when water had been in contact with fittings overnight.)

" enHealth (2018) ‘enHealth Guidance Statement Lead in drinking water from some plumbing

products’ https://www.health.gov.au/internet/main/publishing.nsf/content/A12B57E41EC9F326 CA257BF0001F9E7D/$File/Lead
-plumbing-products-Guidance-Statement-July2018.pdf . Accessed 5 July 2020.
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manufacture of plumbing products and materials in contact with drinking water in

Australia.®

In May 2019, a Lead in Plumbing Products Forum was convened by the ABCB with
representatives of plumbing manufacturers, chairpersons of Standards Australia’s
technical committees responsible for the relevant product specifications, enHealth and
plumbing suppliers and retailers. During the forum, participants considered the need
to further reduce lead levels in plumbing products and a survey of attendees revealed
that 92% agreed that lead content in plumbing products in contact with drinking water

should be reduced.

Controlling lead content in drinking water

Current interventions that seek to reduce lead content in drinking water occur within a

framework, which has been shown to be successful. These include:

e Water treatment by pH adjustment and other water treatment strategies to
reduce lead solubility, which can reduce dissolved lead concentrations but not
eliminate the problem.

e Water testing standards, such as AS/NZS 4020, which ensure a product’s
contribution of lead in drinking water does not exceed 10 ug/L.

e Placing limits on the maximum allowable lead levels within product
specifications, which allow up to 6% lead content for some plumbing products

in contact with drinking water.

Despite the success of these interventions, researchers at the Macquarie University
found that the most effective means in further reducing lead content in drinking water
was interventions targeted at its source, through the use of low lead plumbing products

and materials.®

Internationally, regulations pertaining to the use of lead in plumbing products in contact
with drinking water have undergone reform in recent years. In 2014, USA federal
legislation that was designed to substantially reduce the lead content of plumbing

fixtures and fittings in contact with drinking water commenced. The prescribed

8 Taylor, M. Harvey, P. & Morrison, A. Lead in Plumbing Products and Materials. Macquarie University, NSW, Australia. ISBN:

978-1-74138-468-0

9 For brass products, it is not possible to achieve zero percent lead due to small trace amounts in the raw materials.
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legislation requires a maximum limit of 0.25% lead calculated across the wetted
surface of a pipe, pipe fitting, plumbing fitting and fixture and 0.2% lead for solder and
flux on newly manufactured or installed products.'® These new requirements resulted
in a substantial reduction from the previously permissible maximum lead content of
8% and reflects the lowest lead level content which is technically achievable at this
time. This was enacted as part of the response to the Maximum Contaminant Level
Goal (MCLG) of zero being set by the (US) Environmental Protection Agency (EPA).
Sweden?! and Canada?? have also recently reduced the permissible lead level in water

below that of the Australian limit of 10 pg/L.

Water testing standards internationally have also improved, resulting in some
stakeholders suggesting that the test methods used in Australia with respect to lead
are now out-dated, inconsistent with international practice and do not reflect how lead
enters the water supply.®1# The test methods for lead within AS/NZS 4020 have not

substantially changed since the introduction of the test in 1991.15

Many factors influence the variability of lead in water. These factors include; the
materials used in the plumbing system; the age of the plumbing system and its
complexity; introduced chemicals; water quality fluctuations (pH), water treatment
strategies such as the use of corrosion inhibitors and behavioural factors, such as
usage patterns, flow rates and stagnation. Some of these variables are not reflected
in the AS/NZS 4020 testing regime.

The most critical factor influencing the level of lead in drinking water is the lead content
in the plumbing product itself. Laboratory testing has shown that lead leaches from
copper alloy plumbing products in contact with drinking water. The findings of a review
of Australian and international literature by Macquarie University also demonstrates
that lead is known to leach into drinking water from copper alloy plumbing products
through a variety of factors influencing the passivation and release of lead into drinking

water. This occurs through a long-term process known as dezincification and is

10 (US) Environmental Protection Agency, Use of Lead-Free Pipes, Fittings, Fixtures, Solder and Flux for Drinking Water (2017)
>https://www.epa.gov/dwstandardsregulations/use-lead-free-pipes-fittings-fixtures-solder-and-flux-drinking-water Accessed 29
May 2019.

11 Boverket's Building Regulations 2019 (Sweden), Chapter 6.62.

12 Government of Canada, Guidelines for Canadian Drinking Water Quality: Guideline Technical Document — Lead.
BTallowood Rise Water Consulting (2020) Potential changes to AS/NZS 4020: Testing for lead leaching.

14 Taylor, M. Harvey, P. & Morrison, A. Lead in Plumbing Products and Materials. Macquarie University.

15 Test methods originated in AS 3855 — 1991 which has now been withdrawn and replaced with AS/NZS 4020 (2018).
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causing instances of non-compliance with the acceptable maximum set by Australian
plumbing regulations. The short-term release of lead through the dissolution of a
leaded film (a by-product of the manufacturing process) is also believed to be causing
non-compliances in practice where plumbing products in contact with drinking water

are not adequately rinsed after machining by the manufacturer.

Purpose and Scope

This Decision Regulation Impact Statement (RIS) considers whether reducing lead
content in plumbing products in contact with drinking water can have a measurable
impact on reducing the lead content in drinking water and blood lead levels, particularly

in the vulnerable population.

The scope of this Decision RIS is focused on plumbing products in contact with
drinking water from within the property only. Other plumbing products (i.e. products
not in contact with water intended for drinking) and those used within the infrastructure
of NUOs is not within scope of this analysis. NUO infrastructure is excluded on the
basis that there is no evidence to indicate high levels of lead leaching into the drinking
water supply up to the point of connection to the property. Other products reviewed
and excluded on the basis of the low likelihood of water from these products being

consumed for drinking purposes are also discussed.

The focus is on new products and does not include premature replacement of existing

plumbing products.
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Themes in responses to the Consultation RIS

The Consultation RIS was open for public comment between 7 December 2020 and
1 March 2021. Interested parties were encouraged to provide responses to the
questions listed throughout the document and all responses have been taken into

account in producing this Decision RIS.

The ABCB received 40 submissions in response to the Consultation RIS, comprising
of individuals, plumbing practitioners, health specialists, government bodies,

manufacturers and industry bodies.

Non-confidential responses can be accessed via the ABCB’s Consultation Hub.

Qualitative themes from consultation

Several important themes were identified from the responses to the Consultation RIS.
These themes have been summarised below:

Quantification of the problem and areas of uncertainty

There was widespread agreement on the issue with 89% of respondents supporting
the description of the nature of the problem and 71% of respondents supporting the
description of the extent. While the outcomes of the existing available studies were
recognised, some stakeholders questioned the validity of the studies being

extrapolated across Australia and saw merit in a national study being conducted.

Broadly, there were two opposing views on how uncertainty should be treated by

decision makers when deciding which option to implement.

One Australian manufacturer (Enware) felt that the information gaps were too
significant to enable an informed decision. They advocated for more research and data
collection on a national level to determine the true extent plumbing products in contact
with drinking water contributed to the problem of lead exposure in Australia. This
opinion was in part based on belief that moving to low lead products may result in

product substitution, increasing bacterial contamination.

While the cited studies correctly identify copper and copper alloys as inhibiting the

growth and colonisation of various waterborne opportunistic pathogens, the studies
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fall short in concluding that products manufactured from other materials are unsafe
and not fit-for-use, as currently deemed by the PCA. Such conclusion would warrant
a much larger investigation into all plumbing products and materials and not only those

containing lead.

Further, there will always be relative advantages and disadvantages between material
types. Hence, differences should not automatically infer that a material is unsafe but
rather reflect that there are trade-off considerations when selecting products of

differing materials.

The alternative view, progressed in submissions from enHealth and the NHMRC, was
to acknowledge the problem was occurring in Australia, however, due to differing
rates, and the limitations of the existing data, the problem may not be capable of being
further quantitatively defined. This opinion reflects a more strategic goal of health
authorities, both domestically and internationally, to reduce exposure from all sources,
thereby reducing the cumulative and irreversible effect of lead exposure on

precautionary grounds.

Scope

There was broad acceptance of the scope of products considered by the Consultation

RIS with 76% of respondents agreeing with the scope of the proposed requirements.

Exceptions were an individual, who advocated for including products manufactured
from other materials, namely Polyvinyl Chloride (PVC). Health agencies (NHMRC and
enHealth), advocated for products intended to be used for showering and/or bathing
and other products to be captured by the existing definition of drinking water in the
Australian Drinking Water Guidelines. The Water Services Association of Australia
(WSAA) also advocated for the requirements to extend to the water utility

infrastructure, citing the ease to which it could be implemented.

The Decision RIS retains the existing scope with the addition of water meters on the
basis that:

e PVC products in contact with drinking water are currently not permitted to
contain any amount of lead under existing Australian Standards referenced by

the PCA.
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e Products used for showering and/or bathing contribute to a very small increase
in the risk of lead exposure. While some occupants may drink from the shower,
the consumption is very low relative to consumption via other products. In this
regard, greater importance is placed on ensuring that the scope of the new
requirements is consistent with the model regulation from the US, with the goal

of ensuring the availability of suitable product and consumer choice.

e The case to include NUO infrastructure is weakened by the evidence that water
supplied to the meter is currently very low (up to 1 ug/L in most cases). This
infrastructure is also outside the remit of the NCC and is regulated by the NUO.
It was, however, recognised that water meters as the point of intersection
between water utility infrastructure and plumbing within the premises should be
included within the scope of the new requirements. As such, the impact analysis
has been updated to reflect their inclusion in the Decision RIS.

The final scope of products was discussed and agreed with the ABCB’s Plumbing

Codes Committee (PCC) at its 2021 — Special meeting, in March.

Effectiveness and reliance on AS/NZS 4020

Two thirds of responses supported discontinuing an option examining changes to
AS/NZS 4020 as an alternative regulatory option. Support was given for discontinuing
the option on the basis that Option 2 by limiting the proportion of lead in the source
material, was superior in addressing the problem at the source. That is, by significantly
reducing lead from copper alloy plumbing products in contact with drinking water.

While proposed changes to AS/NZS 4020 have been discontinued from further
evaluation by the Decision RIS, the following themes are noted from those

submissions advocating for changes to AS/NZS 4020.

Changing the focus of AS/NZS 4020 from products to materials

Stakeholders with a working understanding of AS/NZS 4020 and its European
equivalent (EN 15664) recognised the potential long-term benefits of moving towards
a material-based test method for lead as opposed to the current product-based
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approach in AS/NZS 4020. Among other benefits, this would allow for a register of
compliant materials and suppliers to be created, making it easier to source compliant
raw materials. In doing so, stakeholders recognised many of the methods used to test
materials were not practical to apply to individual products for the reasons stated in
the Consultation RIS, including the short-term costs associated with the additional time

and resources required by manufacturers and testing authorities.

The Decision RIS notes the similarities in objectives of changing the focus of
AS/NZS 4020 with those of Option 2. Given the similarities and potential unintended
consequences on the testing requirements for other metals, the Decision RIS focuses
instead on a regulatory option that delivers a higher net benefit to the broader

community in its current form.
Changes to Testing Criteria

Of those who provided feedback on AS/NZS 4020, there was general consensus that
the existing test methods could be changed to be more reflective of conditions in
Australia and the range of variables and other factors influencing compliance with the
Standard. This included reviewing test conditions, stagnation times and reducing the

current maximum threshold for lead from 10 pg/L to a lower value.

The Decision RIS recognises calls for some changes to AS/NZS 4020 are strong,
however, the details underlying the proposed improvements are not sufficiently
resolved in order for the changes to be considered by decision makers via this RIS.

Following feedback received on the Consultation RIS, a review of AS/NZS 4020
should be investigated, noting that the test methods contained within the Standard
have not undergone significant review since its introduction in 1991. It is envisaged
that future changes to AS/NZS 4020 could support or complement proposed changes
considered by this Decision RIS, subject to further development and consultation with

industry and testing laboratories on the costs and benefits of any proposed changes.
Need for health-based guideline values for lead substitutes

The importance of ensuring that health-based guideline values are developed for all
plausible lead substitutes prior to implementing Option 2 was raised by health

agencies. Experience from the US shows that the most common substitutes for lead
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brass have been silicon brass and bismuth brass. It is understood that no country
currently has health-based guideline values for these substitutes. However, enHealth
and the NHMRC acknowledged that the absence of a drinking water guideline value
for any material, or leachable component of a material, does not imply that the product
or material will be safe. This was particularly in regard to the use of bismuth, which
they advised is one of the least understood elements in the periodic table.

As there are currently no threshold values in use internationally, the time required to
develop these values should be taken into account by decision makers when

determining which option to implement.

Given the concerns by the health agencies and the likely influence of the US market
in Australia, the Decision RIS recommends work be undertaken with health authorities

on what limits should be placed, if any, on the use of lead substitutes.

Implementation issues
Transition

Stakeholders accepted that Option 2 would have significant impact on the manufacture
of copper alloy plumbing products in contact with drinking water, with most (85%)

agreeing that a suitable transition period was required.

Opinions on the duration of the transition period required were mixed, with 47%
recommending a three year transition and 38% recommending five years. Of those
who advocated for the longer duration, most were manufacturers or industry groups
with an in-depth understanding of the practical implications new requirements would

have on domestic manufacturing and the time required to sell-off existing stock.

Concerns were also raised by industry groups regarding the capacity of the testing
laboratories, who also advocated for a five-year transition period on the basis of the
significant volume of testing required. The current global pandemic and its impact on
product and material supply chains was also identified as a barrier to implementation,
with one stakeholder advocating for a five-year transition after travel restrictions had

been removed.

Reasons supporting a shorter transition period included the ability to rely on

NSF/ANSI 372 compliant imported products in the short-term. Emphasis was also
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placed on the public safety outcomes derived from Option 2, with some suggesting
that the move should be made as soon as possible to give recognition to the health

benefits that would flow.

The Decision RIS considers the interaction of many factors on the transition period
raised in responses received during consultation, noting decision makers need to
balance the need of the industry with the goal of improving public safety outcomes.
Given the length of transition required, consultation with industry following a decision
would ensure achievable key milestones are transparent in the form of a formal

implementation strategy.

Labelling

Following consultation, the need for labelling emerged as an important factor. Industry
in particular felt that the assumed effectiveness of Option 2 would only be achieved if

compliant products were readily identifiable by plumbing practitioners and consumers.

The Decision RIS discusses the need for labelling and the potential recognition of the
US labelling requirements. This would enable a new product manufactured either in
Australia or internationally to be deemed compliant with the proposed requirements
until such time all products are certified and labelled in accordance with the WaterMark
Certification Scheme (WMCS).

The need for labelling to provide plumbing practitioners with an indication of
compliance status is valid for a transition period of three years. Over this time, it is
expected that plumbing product suppliers would have a mix of products in stock, which
would make differentiating compliant low lead products difficult. Similarly, practitioners

may have difficulty confirming the compliance status of existing stock.

A transition period of five years is expected to negate the need for such labelling as it
provides sufficient time for suppliers to run down existing stock. When the transition
period concludes, a valid WaterMark licence would be expected to indicate
conformance to the new low lead requirements and confirm the product is suitable for

installation.
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Problem

Nature of the Problem

The nature of the problem relates to the inclusion of lead in the manufacture of certain
plumbing products in contact with drinking water. This results in a risk of lead leaching
into the drinking water supply at higher levels than permitted under Australian Drinking
Water Guidelines (ADWG) and international standards, with potential health

consequences when drinking water is consumed.
The nature of the problem is influenced by three elements:

e The inclusion of lead in the manufacture of certain brass and other copper alloy
plumbing products in contact with drinking water, primarily to facilitate the
machining of products.

e The mechanisms of short-term and long-term release of lead into drinking water
from certain leaded plumbing products, through surface films and
dezincification.

e The health consequences of drinking water containing low levels of lead and its

impact on the population, when consumed.

Lead in plumbing products in contact with drinking water

Lead is currently permitted in small proportions in the raw materials used to
manufacture some plumbing products in contact with drinking water. It is used to
improve a product’s malleability and corrosive resistance properties, and is a
particularly useful lubricant that assists in the machining of new products. In its most
common form in plumbing products, lead is mixed with copper (Cu) and zinc (Zn) to

form brass. It is also used in the manufacture of other copper alloys such as bronze.

A recent industry survey revealed that approximately 90% of copper alloy plumbing
products sold in Australia contain lead to some extent. The exact lead content of
products varies by component, although some products contain up to 6% lead as a

proportion of raw material.'®

16 Taylor, M. Harvey, P. & Morrison, A. Lead in Plumbing Products and Materials. Macquarie University. Page 13.
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The types of copper alloy products in contact with drinking water which contain lead

include:

e Fittings

e Valves

e Fittings on stainless steel braided hoses

e Taps

e Mixers

e Water heaters

e Water dispensers (boiling and cooling units)

e \Water meters.
Some products may contain lead, but are not within scope of this analysis.
These include:

¢ Residential fire sprinklers

e Fire-fighting equipment

e Irrigation

e Appliances, including washing machines and dishwashers

e Commercial boilers (associated with HVAC systems)

e Toilets

e Emergency deluge showers, eyewash and eye-face wash equipment

e Showers for bathing

¢ Recycled water systems (such as residential dual pipe reuse systems or dual

reticulation systems.

These exclusions reflect the low likelihood of water from these products being

consumed for drinking purposes.
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The Consultation RIS asked stakeholders whether they agreed with the scope of the
listed products and whether other products should be included or excluded from the

proposed requirements.

The majority of respondents (76%) agreed with the listed scope of products. Those

that did not agree, primarily advocated for an increase in scope to include:

e PVC products used for the collection of rainwater.

e Fire sprinkler systems.

e Shower heads, citing examples of where drinking has occurred while
showering.

e Products associated with potable water sourced from rainwater.

e Water meters, citing examples of where high lead concentrations have been
found to have leached from water meter components.

e NUO infrastructure (i.e. water main fittings).

The Plumbing Codes Committee, the ABCB’s national plumbing technical advisory
committee, endorsed the current scope for the Public Comment Draft of NCC 2022.
Lead leaching occurs primarily due to two issues, the short-term release of lead
through the incorrect rinsing of newly manufactured products and the long-term
release of lead through the dezincification process. While lead is contained in
plumbing products other than copper alloy products and materials, the dezincification
process is an important factor in lead leaching. In the absence of this process, there
is no evidence to indicate that lead leaching occurs from other new products and

materials.

In the case of PVC pipes and fittings, lead is not permitted in the manufacture of these
products in Australia. As such, the scope is deliberately limited to copper alloy

products, where lead leaching has been found to occur.

In the case of fire sprinkler systems, each fire-fighting water service must be assigned
a Hazard Rating and be isolated from the drinking water service by an appropriate
backflow prevention device in accordance with B5.4 of the PCA. As such, existing

requirements adequately safeguard against the risks associated with water backflow.
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Water consumption when showering is very low relative to other sources of drinking
water. This assessment is based on their relatively small contribution to consumption,
and common practice to draw off comparatively larger volumes of water (i.e. flush the

system) before entering a shower.

Varying the requirements for showering and/or bathing products in Australia would
also create an inconsistency with the much larger US market, which could impact the
pricing and availability of compliant products in the short-term until such time
Australian specific products became available.

The importance of the proposed requirements aligning with the model regulation from

the US was emphasised by the Ai Group:

“Australia is a small market. If we transition to low lead levels for plumbing
products for which this is not required in other countries (e.g. shower
valves) then overseas manufacturers are unlikely to manufacture ‘low lead’
variants specifically for Australia. This will significantly limit the choice for

Australian consumers.”

Hence, based on the very low risk from consuming water when showering or bathing
and the inconsistency generated with the model regulation, these products have been

excluded from the proposed requirements.

Products associated with potable water sourced from rainwater are included in the
proposed scope. This has been better reflected in the final NCC provisions (see
Attachment A). Waste fittings are not within scope of the proposed changes on the

basis that they pose no risk to consumable drinking water.

The case to include NUO infrastructure made by WSAA is weakened by the evidence
that water supplied to the meter is currently very low (up to 1ug/L in most cases). This
infrastructure is also outside the remit of the NCC and is regulated by the NUO’s. The
Decision RIS recognises the potential for lead to leach from water meters, which are

now included within the scope of the proposed requirements.
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Lead leaching into drinking water
Lead release from copper alloy plumbing products in contact with drinking water can

occur differently over the short and long term.

Short-term lead release

The short-term release of lead is the result of dissolution of machining film which forms
immediately after the manufacture of some copper alloy products. The ABCB is not
aware of any Australian specific studies on the rate of short-term release of lead in

drinking water and such studies are limited internationally.

A US study in 2010, found that most lead in drinking water within the first 30 days is
surface lead.'” Short-term release can continue to occur up to 3 months of operation.*®
Applying monochloramine (NH2Cl) as a disinfectant of products following
manufacturing can reduce the likelihood of this film being present. A 0.5 um thick lead
film nearly completely dissolves in a NH2ClI solution.'® Figure 1 shows the release of
lead from a brass plumbing product in contact with drinking water from a study

conducted in Germany in 2015.

While Figure 1 provides visual representation of the short-term release of lead from a
copper alloy product, it may not be representative for all plumbing products in
Australia. This is because Australian Standards referenced in the WMCS typically do
not permit the use of gunmetal brass, though its lead content is comparable to that
found in red and yellow brass. The exact detail of the experimental conditions

underpinning the figure is also unclear from the source document.

7 Elfland C., Scardina P., Edwards M. (2010) Lead-contaminated water from brass plumbing devices in new buildings. J. Am.
Water Works Assoc. Pages 102:66-76.

18 4MS Joint Management Committee (2016). Acceptance of metallic materials used for products in contact with drinking water:
4MS Common Approach; Part A — Procedure for the acceptance Part B — 4MS Common Composition List-2nd Revision:
07.03.2016 Bundesministerium fur Gesundheit (Deutschland).

19 Switzer, J. A., et al. (2006). "Evidence that monochloramine disinfectant could lead to elevated Pb levels in drinking water."
Environmental Science and Technology 40(10): 33843387.
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Figure 1: Lead released from copper alloy plumbing products in contact with drinking water?®
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It is widely accepted within industry that the incorrect rinsing of a product can influence
the lead content in drinking water. This has resulted in some stakeholders calling for
prescriptive requirements to be included in product standards to ensure that there are
clear and unambiguous methods prescribed for the correct rinsing of products.

There is no evidence that manufacturers lack the knowledge or incentive to correctly
rinse products. Existing safeguards include WaterMark Conformity Assessment
Bodies (WMCABS) reviewing AS/NZS 4020 testing of plumbing products at the initial
manufacturing process stage, which would generally reveal a product’s susceptibility
to short term lead release. Independent AS/NZS 4020 testing of plumbing products is
also reviewed by the WMCABSs every five years, as part of WaterMark re-certification,
or when there has been a change in the manufacturing process, materials, design or

specification.

Despite these safeguards, there remains some concerns, as expressed by industry
during consultation, regarding the short-term release of lead from incorrect rinsing
procedures. These concerns will be referred to Standards Australia for the

consideration of each relevant Standards Australia Technical Committee.

2 Rapp, T. (2015) Materials and Products in Contact with Drinking Water Section Il 3.4 Distribution of Drinking Water.
Presentation notes available from:
https://iwww.kupferinstitut.de/fileadmin/user_upload/kupferinstitut.de/de/Documents/techUnterstuetzung/4MS/2015/08_-
_4MS_approach_for_metallic_materials_-_Rapp.pdf
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Long-term lead release

The causes of long-term lead leaching into drinking water are well studied. With time,
zinc in brass is preferentially lost relative to copper.?! This process is known as

dezincification. The effect of dezincification is shown by Figure 2.

Figure 2: Effects of dezincification on lead releasing from the bulk alloy??
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The above figure shows the lead leaching rate of a common brass product over time.??
After 20 weeks, lead is released at high levels as a direct result of dezincification;
that is, lead leaching due to zinc being preferentially lost to copper within the bulk alloy
containing lead.

During consultation, enHealth and the NHMRC highlighted that lead leaching from the
bulk alloy can occur much earlier than 20 weeks, citing the recent examples of high

lead concentrations being found in Australian drinking water.

The possibility of lead leaching from the bulk alloy prior to 20 weeks is not disputed
and the findings of Rapp (2015) was included in the Consultation RIS as general

explanation of the dezincification process only.

The rate of long-term lead release from certain copper alloy plumbing products is

influenced by a number of factors, including:

21 Maynard, J. Mast, D. & Kwan, P. (2008) Kinetics of lead release from brass faucets and water meters.

22 Rapp, T. (2015) Materials and Products in Contact with Drinking Water Section 1l 3.4 Distribution of Drinking Water.
Presentation notes available from:
https://lwww.kupferinstitut.de/fileadmin/user_upload/kupferinstitut.de/de/Documents/techUnterstuetzung/4MS/2015/08_-
_4MS_approach_for_metallic_materials_-_Rapp.pdf

2 CW 602 is a common type of brass used in Australia.
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The surface characteristics of the product in contact with water. These
characteristics will change over time dependant on the metal composition and
water chemistry. The initial release of the surface lead film is followed by
corrosion reactions which may produce a protective surface film or may lead to
dezincification and continued release of lead from the body of the material.
The presence of chlorine. High chlorine concentration usually increases metal
release. However, these levels are not common or permitted by the ADWG.
The velocity of the water within the plumbing system. Increased flow rates have
been shown to speed up the dezincification process.

The potential for galvanic corrosion where lead solder is used, however lead
solder is no longer permitted in new plumbing work and as such, this source of

lead is limited to existing plumbing work.

A report by the Water Industry Research Limited in the United Kingdom in 2016 on

long-term testing of brass fittings found:

The majority of copper alloy fittings exhibited a steady, but low, rate of metal
leaching throughout the year.

The yields of lead from combinations of some fittings had the potential to result
in lead concentrations being higher than permitted in a random daytime sample.
This occurred when stagnation was 8 hours or greater and when high lead
content fittings were exposed to non-phosphate dosed waters.

All low lead fittings tested showed significantly less lead and nickel leaching
compared with their leaded copper alloy counterparts.

Neither seasonal or stagnation temperatures appeared to significantly

contribute to the leaching for the metals.

Parameters affecting lead release

The release of lead is known to be affected by stagnation time and the pH level of the

water. The stagnation time that water is in contact with the surface has a significant

effect on the concentration of lead in water. The lead concentration initially increases

rapidly in stagnant water for at least 24 hours, but then slows until saturation, as shown

in Figure 3. Stagnation times in household plumbing are usually less than 24 hours,

which is within the timeframe of increasing lead release.
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The degree of leaching is affected by the variations in water chemistry — particularly
pH and alkalinity. This is also shown in Figure 3.

Figure 3: Lead leaching from stagnant water from a common brass plumbing
product?*
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The above figure indicates that lead leaching from plumbing products generally
reaches its peak after 24 hours of stagnation for most water types and reaches a short-
run equilibrium state thereafter.?® The degree of leaching is largely affected by the
variations in pH and alkalinity. At a pH around neutrality, an increase in alkalinity
promotes metal dissolution, while for a pH of 9.0, the effect of alkalinity on leaching is
marginal. The ADWG sets a pH regulatory target of 6.5 - 8.5. Less than 6.5, water may

be corrosive, while above 8.5, scale (water hardness) and taste may be impacted.?®

It should be noted that the above figure is taken from a study which uses an alkalinity
of 100 mg/L CaCOs. This is above what is typically reported in Australian municipal
water testing (which is typically 20-30 mg/L CaCOs). At alkalinity levels of 20 mg/L
CaCOs, lead leaching is considerably lower relative to higher alkalinity values and as

%Tam, Y S, Elefsiniotis P. (2009) Corrosion control in water supply systems: Effect of pH, alkalinity, and orthophosphate on
lead and copper leaching from brass plumbing. Journal of Environmental Science and Health Part A. (44), 1251-1260.

% Schock, M. R. Scheckel, K. G. DeSantis, M. Gerke, T. In Mode of occurrence, treatment, and monitoring significance of
tetravalent lead, Water Quality Technology Conference, Quebec, Canada, 2005.

26 Australian Drinking Water Guidelines (2011) Chapter 10. Page 188.
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a consequence, the concentration of lead leaching will vary throughout Australia.
Though stagnation will increase the rate of lead release across all alkalinity levels.

Baseline lead levels in Australian drinking water
Australian drinking water is of high quality. An Environmental Performance Index
developed by Yale University ranks Australian drinking water 21 out of 180 countries,

placing it in the top 15% of drinking water quality in the world.?’

The base level of lead in Australian drinking water, that is, the lead levels from the
water source, including its transport through the NUO infrastructure, is very low. A
Joint Monitoring Programme Report undertaken by the WHO and the United Nations
International Children’s Fund (UNICEF) in 2017, found that the proportion of the
population using safely managed supplies of drinking water for Australian urban areas
is 99%.%% The compliance levels of rural supplies in Australia are not known due to the

lack of aggregate data on a national level.

Drinking water in Australia is routinely tested for the presence of metals, including lead,
to ensure continued compliance with the ADWG. NUQO’s conduct their own daily
assessments of water quality, against the ADWG, and take action should levels cross
thresholds. They report annually on these levels, and these reports are in turn
assessed for compliance with the guidelines.?® Corrosion inhibitors, such as zinc
orthophosphates, can also be used. It is particularly effective at inhibiting lead leaching
because it reduces lead solubility in waters of both low and high alkalinity. Zinc
orthophosphate limits the release of lead, copper and iron from metal surfaces by
forming a microscopic protective film on these surfaces, and through electrochemical
passivation.®® Though, the extent zinc orthophosphate is used by water utility

operators vary.

In response to the Consultation RIS, a water testing consultant noted that it was rare
in his experience for zinc orthophosphate to be used as a water treatment strategy by
NUOs on the east coast of Australia and in his opinion, providers should not have to

add orthophosphate to drinking water supplies if the issue was treated at its source.

27 Yale University (2020) Environmental Performance Index. >https://epi.envirocenter.yale.edu/epi-country-report/AUS<
Accessed 26 April 2020.

28 Hasan, T. (2019) ‘Determining safe drinking water’. Water e-Journal Vol 4 No 2 2019.

29 Global Open Data Index (2016) Water Quality — Australia. >https://index.okfn.org/place/au/water/ Accessed 21 April 2020.
30 Australian Drinking Water Guidelines (2011) Page 1102.
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Advice from WSAA following consultation also reveals the extent of zinc

orthophosphate use varies by jurisdiction, though not common among NUQO’s.

Based on the available information, the baseline level of lead in drinking water supplied
by NUO’s in Australia contains less than 1 ug/L. Fluctuations may occur in areas in
close proximity to mining sites or lead smelters. These levels compare well with many

developed countries.3!

Hence, research suggests®? where lead is present in drinking water in quantities above
that permitted by AS/NZS 4020, the likely cause is plumbing products in contact with
drinking water from within the property.

Cases of lead leaching into drinking water in Australia
There have been a number of highly publicised incidences of lead being found in

Australian drinking water exceeding 10 ug/L in recent years. Fortunately, these

incidences are rare and examples are provided below.

Perth Children’s Hospital

In 2016, testing of the drinking water system at the new Perth Children’s Hospital
(PCH) found concentrations of lead greater than those permitted by AS/NZS 4020.

A report issued by the Chief Health Officer (CHO) in 2017 considered that:*3

e The source of lead was from brass fittings that had undergone a process of
dezincification.

e Many of the brass fittings were located within the Thermostatic Mixing Valve
(TMV) Assembly Boxes, which were located in close proximity to drinking water
outlets.

e Phosphate treatment had been partially, but not sufficiently, effective in

reducing lead levels.

The investigators also considered that there were additional mechanisms other than

the initial leaching of lead from new surfaces which contributed to the problem.

31 World Health Organisation (2009) Lead in Drinking Water: Background document for development of WHO Guidelines for

Drinking-water Quality. Page 2.

32 Taylor, M. Harvey, P. & Morrison, A. Lead in Plumbing Products and Materials. Macquarie University, NSW, Australia. ISBN:

978-1-74138-468-0

33 WA Department of Health (2017) ‘Report on Perth Children’s Hospital Potable Water Chief Health Officer Review'.
OFFICIAL

Page 29 of 118



Dezincification was the likely cause and this was supported by a small sample study
of brass fittings from the TMV Assembly Boxes by Curtin University.3* Some
components of the TMV Assembly Boxes lacked identifying markings required for
certification under the WMCS, leading to questions about the source, quality and

compliance of the fittings.

The history of the hospital’s plumbing system was also examined including chlorination
flushing and phosphate treatment. The investigators suspected that chlorination may
have contributed to the high rates of dezincification and associated lead leaching,
however records were not available to confirm the contact time or concentration of

chlorine used during commissioning of the plumbing system.

Spiral Spring Mixer Taps

In 2017, the Queensland Building and Construction Commission (QBCC) reported a
popular type of mixer tap released up to 15 times the permissible level of lead.
Independent tests by the retailer showed the product to be compliant with lead levels
permitted by AS/NZS 4020 when tested by an accredited AS/NZS 4020 testing
laboratory. Queensland Health sought advice from NATA on the inconsistency of the
results. NATA could not identify anything that would account for the difference in the

original results.

Public water fountains

In 2018, a random sample of public water fountains were found to have lead
concentrations in excess of 10 ug/L in Geelong, Victoria.®® The evidence indicated that
lead levels had accumulated in the drinking water because the drinking fountains were
infrequently used and the resulting stagnation caused lead to leach from the brass
fittings. It is also understood that of all the drinking fountains investigated in Geelong,
57% exceeded 10 pg/L. Of the 130 sites investigated, 16% still exceeded 10 pg/L
following a flush of the pipes — demonstrating the significant impact of lead leaching

at some of those sites.

34 Curtain University (2017) 'Analysis of Brass Fittings Collected 12/07/17 from Potable Water System of the New Perth
Children’s Hospital'.

35 ABC (2018) ‘Geelong water fountains shut off water fountains shut off over unsafe lead levels’
>https://www.abc.net.au/news/2018-05-16/geelong-water-fountains-shut-off-over-unsafe-lead-levels/9768252 Accessed 15
June 2020.
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Lead content from drinking fountains in the Borough of Queenscliffe and
Warrnambool, Victoria, was also found to be at levels higher than 10 pg/L following
testing of water fountains in the same year. Testing revealed levels of lead and nickel
above the acceptable amount specified in the ADWG in water from six public drinking
fountains in the Borough of Queenscliffe and two public drinking fountains in

Warrnambool.36:37

Water Meters

Following an investigation into two children (siblings) with high blood lead levels, a
sampling program for lead at point of delivery was undertaken by a water supply
operator in Queensland. While water was found to not be the source of lead for the
children, lead was detected in water samples taken at the water meters of some control

properties.

Investigations into this issue are ongoing with a report being prepared by the NUO
after investigations are complete. EXxisting water meters are also being replaced with
low lead alternatives where high levels of lead have been found. Queensland Health
also understands at least one other local government area has replaced existing water

meters with low lead meters.

Impacts of lead exposure on human health

Lead is a cumulative toxicant and there is no blood lead level which is considered
safe.® Once lead enters the blood, it is distributed to organs such as the brain,
kidneys, liver and bones. At high exposure, lead has been known to cause coma,

convulsion and death.

Chronic exposure causes haematological effects, such as anaemia, or neurological
disturbances, including headache, irritability, lethargy, convulsions, muscle weakness,
ataxia, tremors and paralysis. Acute exposures may cause gastrointestinal

disturbances (anorexia, nausea, vomiting and abdominal pain), hepatic and renal

36 Council News (2018) ‘Public drinking fountains re-open’ >https://www.councilnews.com.au/2018/10/2348970-public-drinking-
fountains-to-re-open< Accessed 15 June 2020.

87 The Standard (2018) ‘Drinking taps shut off after elevated lead levels detected’
>https://www.standard.net.au/story/5456354/drinking-taps-shut-off-after-slightly-elevated-lead-levels-
detected/#:~:text=Residents%20may%20notice%20that%20Warrnambool%27s,Lake%20Pertobe%2C%20parks%20and%20A
quazone.< Accessed 4 September 2020.

38 World Health Organisation (2018) Lead poisoning and health. > https://www.who.int/news-room/fact-sheets/detail/lead-
poisoning-and-health Accessed 4 September 2020.
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damage, hypertension and neurological effects (malaise, drowsiness,
encephalopathy).®®

Children are particularly vulnerable to the neurotoxic effects of lead and even low
levels of exposure can cause serious and, in some cases, irreversible neurological
damage. The potential for adverse effects of lead exposure is greater for children than
for adults because the intake of lead per unit of body weight is higher, lead absorption
in the gastrointestinal tract is higher, the blood-brain barrier is not yet fully developed

and neurological effects occur at lower levels than in adults.*°

At blood lead levels which were previously considered safe, lead is now associated
with reduced intelligence quotient (IQ). Behavioural changes such as reduced
attention span and increased antisocial behaviour, anaemia, hypertension, renal
impairment, immunotoxicity and toxicity to reproductive organs have also been
established from blood lead levels of 10 ug/dL and above. These effects are believed

to be irreversible.

The most critical effect of lead in young children is on that of the developing nervous
system. Subtle effects on 1Q are expected from blood lead levels at least as low as 5
pg/dL and the effects gradually increase with increasing levels of lead in blood. Lead
exposure has also been linked epidemiologically to attention deficit disorder and

aggression.

Evidence from the NHMRC on the effects of lead on human health

In 2015, the NHMRC released a report on the effects of lead on human health. After
considering the evidence and taking into account the quality and design of the studies,
the Lead Working Committee made the following conclusions about the health effects

on the population with blood lead levels less than 10 ug/dL: 42

“While the body of evidence indicates that there may be an association
between blood lead levels and health effects in some population groups,

there is not enough high-quality evidence (i.e. results of studies that were

3% World Health Organisation (2010) “Exposure to Lead: A Major Public Health
Concern.”>https://www.who.int/ipcs/features/lead..pdf Accessed 18 May 2020.

40 \WHO (2007) Blood lead levels in children. Copenhagen, World Health Organization Regional Office for Europe, European
Environment and Health Information System (Fact Sheet No. 4.5; http://www.enhis.org/object_document/04738n27387.html).
Accessed 19 May 2020.

41 1ARC (2006). Summaries & evaluations: Inorganic and organic lead compounds. Lyon, International Agency for Research on
Cancer (IARC Monographs for the Evaluation of Carcinogenic Risks to Humans, Vol. 87.

42 NHMRC (2015). NHMRC Information Paper: Evidence on the Effects of Lead on Human Health. Page 18.
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well-designed, well-conducted and well-reported) to conclude that a blood
lead level less than 10 micrograms per decilitre was the causing factor for

any health effects that were observed.

The available evidence suggests that blood lead levels between 5
micrograms and 10 micrograms per decilitre are associated with reduced 1Q
and academic achievement in children. The relative contribution of lead in
causing reduced IQ is unknown. Certain populations of children may be
affected by other factors (e.g. socioeconomic status, education, parenting
style, diet, or exposure to other substances) that put them at greater risk,
making it difficult to know how much blood lead levels between 5

micrograms and 10 micrograms per decilitre may contribute to reduced 1Q.”

Despite the uncertainty of these findings, the NHMRC and experts from the Lead
Working Committee had sufficient concerns about the health impacts to issue the
NHMRC Statement: Evidence on the effects of lead on human health (2015) (the
Statement).*® The Statement recommends that exposure to lead should be eliminated
as much as possible to reduce the risk of harm to the individual and the community. It
is also recommended that if an individual has a blood lead level greater than 5 pg/dL,
the source of lead exposure should be identified and reduced, particularly if the person
is a child or a pregnant woman. The Lead Working Committee had expertise in public
and environmental health, health risk management, toxicology and paediatric
medicine. The Statement was endorsed by the NHMRC Council, which includes the

Chief Health and Medical Officers from the states and territories.

The findings of the NHMRC are important for two reasons. Firstly, they show there
may be an association between low level lead exposure and health impacts and more
high-quality evidence could reveal a causal relationship. Secondly, the findings
demonstrate that quantifying the health impacts below a blood lead level of 10 ug/dL
will be difficult and may not reflect the true impacts based on the uncertainty of health
impacts below this threshold, however this does not mean the impacts do not exist.

In response to the Consultation RIS, the NHMRC further emphasised the need to

lower lead exposure from all sources despite the ongoing uncertainty on the extent

43 enHealth (2018) ‘enHealth Guidance Statement Lead in drinking water from some plumbing
products’ https://www.health.gov.au/internet/main/publishing.nsf/content/A12B57E41EC9F326 CA257BFO0001FOE7D/$File/Lead
-plumbing-products-Guidance-Statement-July2018.pdf< Accessed 3 December 2020.
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low lead exposure from drinking water is contributing to the total health effects of lead

exposure:

“In the section on health effects, it needs to be made clear that, as well as being a
cumulative toxicant, the critical health effects observed from lead exposure (e.g. known
or suspected reproductive/developmental, mutagenic and carcinogenic health effects
(AICIS 2016)) can be realised in a relatively short timeframe, particularly those
observed in children. The uncertainty about the blood lead levels at which these effects
occur means that a safe threshold of lead exposure cannot be established and the
risks will only increase with ongoing exposure to lead as it accumulates within the
body.”

The NHMRC'’s position is supported by the 2017 revision to the WHO Guidelines for

Drinking-water Quality, which states:
“The guideline value is designated as provisional based on treatment performance and
analytical achievability. As this is no longer a health-based guideline value,
concentrations should be maintained as low as reasonably practical. New sources of

lead, such as service connections and lead solder, should not be introduced into any

system, and low lead alloy fittings should be used in repairs and new installations”.

Both of these statements encourage further intervention in reducing lead exposure
from all sources despite the uncertainty associated with low lead exposure from
plumbing products in contact with drinking water.

Regulatory interventions in Australia

National regulatory intervention

Due to the consequences of high-level lead exposure, there have been several
significant regulatory interventions over the past two decades to reduce lead levels in

Australia.
These interventions include:

e Lead no longer being added to petrol since 2002. Lead is permitted in unleaded
petrol up to 0.5 mg/L (500 ug/L) when tested to ASTM D3237.44

44 Department of Agriculture, Water and Environment (2020) Petrol fuel quality standard
>https://www.environment.gov.au/protection/fuel-quality/standards/petrol< Accessed 12 June 2020.
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e The amount of lead in house paints was limited to 1% in 1965, 0.25% in 1992
and 0.1% in 1997.%°

e The amount of lead in water was limited to 10 ug/L of water in 1991 via the
ADWG.

e Regulations now restrict or prevent the use of lead in consumer goods (e.g.
toys, cosmetics, ceramics, and medicines) and the importation of products that

contain lead.*6

The above regulatory interventions show that reducing the amount of lead has
occurred across a range of products and consumables, including drinking water. A
common theme of each intervention is not prescribing lead to be absolute zero. This
recognises that due to very small trace amounts of lead, its presence cannot be

eliminated.

These national interventions have resulted in a measurable decline in lead exposure
in Australia, significantly lowering the background levels of lead and blood lead levels
of the general population. Despite this reduction, public health experts, continue to

support efforts to limit potential exposure from all sources.

This is reflected by Australia’s Chief Medical Officer:

“There is no evidence of adverse effects on human health from the consumption of
lead in drinking water in Australia. However, lead is not considered to be beneficial or

necessary for humans; therefore public health experts recommend Australians take

every opportunity to limit potential exposure from all sources.™’

State-based regulatory intervention

In 2019, the Victorian School Building Authority announced that all new schools and
school upgrade works must exclude any plumbing product containing lead. Any piping,
tapware or fittings that hold or distribute drinking water, or form part of a water source
where a child could fill a cup or drink bottle for consumption, must be comprised of
products that either: do not contain lead, or do not allow contact between brass

containing lead and water, where appropriate products are available on the Australian

4 Department of Agriculture, Water and Environment (2020) Lead in house paint >
https://lwww.environment.gov.au/protection/chemicals-management/lead/lead-in-house-paint< Accessed 12 June 2020.

4 NHMRC Information Paper: Evidence on the Effects of Lead on Human Health.

47 Department of Health (2018) Statement from Australia’s Chief Medical Officer, Professor Brendan Murphy, on lead in drinking
water from some plumbing products and the enHealth Guidelines >https://www.health.gov.au/news/statement-from-australias-
chief-medical-officer-professor-brendan-murphy-on-lead-in-drinking-water-from-some-plumbing-products-and-the-enhealth-
guidelines-0< Accessed 22 May 2020.
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market.*® This requirement is embedded in new procurement rules for new schools

and school upgrades.

This recent change in Victoria highlights the desire for use of low lead products in the
Australian market and the ability to further reduce lead exposure beyond that currently

prescribed by plumbing regulations.

Regulatory framework for plumbing products in contact with drinking water

The manufacture of plumbing products in contact with drinking water is regulated in
Australia through Volume Three of the NCC and the WMCS.

National Construction Code
The NCC is Australia’s primary set of technical design and construction provisions for
buildings. As a performance-based code, it sets the minimum required level for safety,

health, amenity, accessibility, sustainability and liveability of certain buildings.

NCC Volume Three, the Plumbing Code of Australia (PCA), contains technical
requirements for the design and construction for plumbing and drainage systems in
new and existing buildings. The PCA applies to these systems in all building
classifications whenever plumbing work is carried out. The PCA additionally applies to

sites where water services are constructed independent of buildings.

The PCA is given legal effect by relevant legislation in each state and territory. This
legislation prescribes that plumbing practitioners are to fulfil any technical
requirements that are required to be satisfied under the PCA when undertaking

plumbing and drainage installations.

Each state and territory's legislation consists of an Act of Parliament and subordinate
legislation which empowers the regulation of certain aspects of building work or
plumbing and drainage installations, and contains the administrative provisions
necessary to give effect to the legislation. Refer to Figure 4 for the current regulatory

framework.

Figure 4: Plumbing regulatory framework

8 Victorian School Building Authority (2020) ‘Building Quality Standards Handbook’
>https://www.education.vic.gov.au/Documents/school/principals/infrastructure/vsba-building-quality-handbook.pdf< Page 121.
Accessed 4 September 2020.
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State/Territory Administrative matters
Acts and Regulations Approvals, licensing etc.

Plumbing Code of Australia
ncc.abcb.gov.au

Referenced documents
(Including Australian
Standards)

WaterMark Certification Scheme

The WMCS is a mandatory certification scheme for plumbing and drainage products
to ensure they are fit-for-purpose and appropriately authorised for use in plumbing and
drainage installations. Not all plumbing and drainage products require WaterMark
certification and authorisation, with some products listed on the WaterMark Schedule
of Excluded Products. Under the WMCS, products must comply with applicable
referenced product specifications, which, for products in contact with drinking water,

in most cases reference the requirements of AS/NZS 4020.4°

Regardless of the requirement for certification under the WMCS, or the content of the
referenced product specification, compliance with AS/NZS 4020 is a requirement for
all products in contact with drinking water through its reference in A5.3 of the PCA.

Australian and New Zealand Standard (AS/NZS) 4020 Testing of Products for Use in
Contact with Drinking Water

AS/NZS 4020 specifies requirements for products in contact with drinking water. The
standard aims to assess the impact of a product on the quality of drinking water and
requires that products be tested by exposure to test water. This standard requires

testing for a range of metals, including lead.

4 Some plumbing products not in contact with drinking water require WaterMark Certification but do not require compliance
with AS/NZS 4020.
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Duplicate samples of the product being tested are exposed to test water for 24 hours
and the metal concentration measured for the two test extracts. If any of the metals
exceed the specified concentration limits for metals and organics in leachate specified
in the ADWG, further extracts are prepared by exposing both samples to an extra six
sequential periods, including four 24-hour periods, one 72-hour period, and concluding
with another 24-hour period (9 days in total). Fresh test water is used for each period.
The seventh extract is analysed. The number of specified metals in the first and/or
final extracts, after applying a scaling factor if applicable, shall not exceed the specified
values taken from the ADWG. If the limit for any metal is exceeded in the final extract
from any of the duplicate samples, the product shall be deemed unsuitable for contact
with drinking water, unless a further three samples are examined and the mean of the

specified metals in their final extracts do not exceed the limits specified.

In submissions received at consultation, there were several calls to amend AS/NZS
4020 to varying degrees with an aim to improve the testing of lead and other heavy
metals in drinking water. These comments are discussed under the heading
Alternative Regulatory Option.

Material and Product Specifications

In addition to the AS/NZS 4020 water quality test, the WMCS also references a number
of product specifications which products must comply with. These set limits on the

amount of lead that can be within the raw materials and are included in Attachment C.
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Regulatory intervention internationally

The following information has been prepared as a summary of the current state of
international regulation for prescribing lead in plumbing products in contact with

drinking water.

Austria

The permissible amount of lead in drinking water is legislated through the Austrian
Drinking Water Ordinance which has set a limit of 10 pg/L since 2013.5° Previously,
the lead limit in drinking water was 50 pg/L prior to 2003 and 25 pg/L from 2004 to
2013.

Plumbing products in contact with drinking water are required to undergo assessment
and comply with the national standard ONORM B 5014 Parts 1, 2 and 3: 'Sensory and

chemical requirements and testing of materials in contact with drinking water’.5!

Although there is no explicit limit in the amount of lead in plumbing material, if the
amount of lead in the material exceeds 0.02% (by mass), only up to 50% of the allowed
limit, i.e. 5 pg/L of lead, is permitted.

Canada

Health Canada lowered its drinking water limit to 5 pg/L from 10 pg/L in 2019. Newly
published changes to NSF/ANSI/CAN 61 set a maximum acceptable concentration of
1 pg/L of lead in drinking water. Under the new requirements, certification of products
to the more stringent criteria