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Plastics Pipes and Microbial Growth 
 

1. INTRODUCTION  
 

Plastics pipe systems have transformed the way we live, delivering everyday essential service and 
utilities to our homes and communities. Delivering clean, safe drinking water through the network, 
plastic pipe systems preserve the quality of water, playing an important part in protecting the 
health and safety of the community worldwide.  
 

Copper has a reputation for being a naturally occurring anti-microbial material. As a result, in the 
material selection of pipes in hot & cold potable water applications, plastic pipes are often 
placed at a disadvantage regarding their suitability from a health and bio-safety aspect. This 
belief, however, is typically based on misinterpretation of scientific work and lack of 
understanding surrounding the various aspects of a plumbing installation, which may all factor 
into risk of microbial growth. 
 

Through scientific studies and extensive approvals testing over many decades, it has been well 
proven that plastic pipes do not affect the quality of drinking water1,2,3. Additionally, plastic pipes 
are designed to fulfill the various stringent legal requirements, with a high safety margin in relation 
to human health. This holds for all types of drinking water, regardless of the pH value of the water 
and other quality aspects. 
 

In Australia, all plumbing products in contact with drinking water, whether plastics or metallic, 
must comply with Australian Standard AS/NZS 4020 Testing of Products for use in contact with 
Drinking Water, arguably one of the most rigorous standards of its type in the world. It is a 
requirement that compliance is demonstrated through a certified, independent third-party 
laboratory and products must pass all the required tests prior to approval for use in a drinking 
water plumbing or reticulation system. 
 

2. OVERVIEW OF AS/NZS 4020 TESTING SCHEME 
As part of the AS/NZS 4020 testing scheme, a product is exposed to water by either filling it with 
water or full immersion in water.  Extracts of the test water are taken and tested for: 

● Taste (Appendix C) 

● Appearance (Appendix D) 
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● Growth of aquatic micro-organisms (Appendix E) 

● Cytotoxic activity (Appendix F) 

● Mutagenic activity (Appendix G) 

● Metals (Appendix H) 

● Organic compounds (clause 6.8) 
 

These tests look for compounds or elements that could be harmful to human health, assess if there 
is any genetic risk and importantly, the potential to cause taste or odour issues. 
 

Both the exposure and testing of the extract are conducted under tightly controlled conditions 
in third-party accredited laboratories. Additionally, the surface of the product exposed to the 
water in service is also considered, with a requirement that testing is passed using the product 
variant with the highest exposed surface area to volume ratio as occurs in service. e.g., In a 
product range that spans diameters from 16mm to 50mm, the 16mm pipe product must be used 
to pass testing, as its exposed surface area to volume ratio is at the maximum of that range. 
 

3. MICROBIAL GROWTH  
 

It is well known that Legionella may occur in all types of piping materials. Evidence is conflicted 
concerning whether a particular material is more effective than the other at inhibiting the 
formation of biofilm2. However, it is concluded that in long-term service, there is no difference 
whether the pipes are copper or polymeric3. Ultimately, it is the design of the system and the 
conditions under which it is operated that are the major influential factors.  
 

KIWA, an independent testing and certification institute based in the Netherlands, conducted a 
dedicated study1,3 on the potential of microbial growth in copper and PEX pipes in 2004, with 
further clarification required in 2007. These results have been independently verified by 
Oesterreichisches Forschungs – und Prüfinstitut      (OFI) in Austria, and The European Plastic Pipes 
and Fittings Association (TEPPFA). 
 

 

 

 

 

 

 

 

 

 

 

Irrespective of the pipe material, poor design in piping systems has been proven to be the major 
driver for the proliferation of bacteria (including Legionella) in pipes. Aspects to be avoided 
include: 

● Long stagnation times, e.g., in permanently capped ends  

● It is recommended that cold water lines are kept below 25oC, and the operating 
temperatures of hot water lines are kept above 60oC. 

 

TEPPFA, in their 2008 position paper4, summarises the results as follows: 

According to KIWA and the research of OFI, in practice there are no significant differences 
between materials which are in use in hot water application, whether plastics or copper. 
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● Cross contamination to non-drinking water services 

● Over-dimensioning of pipes 
 

4. RECOMMENDATION  
 

It is recommended that cold water lines are kept below 25oC, and the operating temperatures 
of hot water lines kept at 60oC or above, expect where AS/NZS 3500.4 Plumbing and drainage, 
Part 4: Heated water services allows lower temperatures. Unused pipe sections should be flushed 
weekly to avoid stagnation (“idle legs”). Thus, with consideration to the points above, under 
typical practical conditions, the choice between plastics and copper has no significant influence 
on the risk of Legionella outbreaks. 
 

All plumbing systems, independent of their material, should be designed and installed based on 
the relevant legislation, codes and standards for plumbing application and comply with best 
practice principles to ensure a hygienic installation.  
 

Safe drinking water is one of the most important requirements for health in society, users can be 
confident that health is safeguarded by using plastic pipe systems.  
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DISCLAIMER - In formulating this document PIPA has relied upon the advice of its members and, where appropriate, independent 
testing. Notwithstanding, users of the document are advised to seek their own independent advice and, where appropriate, to 
conduct their own testing and assessment of matters contained in the document and to not rely solely on the document in relation 
to any matter that may risk loss or damage. PIPA gives no warranty concerning the correctness or accuracy of the information, 
opinions and recommendations contained in the document. Users of the document are advised that their reliance on any matter 
contained in the document is at their own risk. 
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