Bisphenol A (BPA) in
Wind Turbine Blades

Bisphenol A (BPA) is used in the manufacture of epoxy resins. An
endocrine disruptor, the compound readily leaches from products, and
high levels have been linked to health problems in humans and
laboratory animals. BPA can elicit an array of damaging health

effects. Bisphenol exposure can negatively impact female fertility,
damaging both the ovary and oocytes. Such damage can diminish
reproductive capacity, pregnancy success, and offspring health. Other
hazards from BPA exposure include heart disease, type 2 diabetes, breast

and prostate cancer, asthma and fetal brain development.

€6 Bisphenol A(BPA) is used to make
epoxy resins which are then used to
manufacture wind turbine blades.”’

- Climate Change, Energy, the Environment and Water Portfolio;
answer to question on notice—Budget Estimates 9 June 2023

BPA Epoxy Manufacturer Advice
A safety data sheet from a BPA Epoxy Manufacturer for Wind Turbine Blades lists multiple hazards and precautions when in contact with the BPA
epoxy. Firefighters are advised to wear self contained breathing apparatus and PPE and treat as a chemical fire with the contaminated fire extin-

guishing water collected separately and not discharged into drains. The product should not be allowed to enter drains, watercourses or the soil.
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WIND TURBINE BLADES DEGRADE WIND TURBINES CATCH FIRE WIND TURBINES COLLAPSE WIND TURBINE BLADES FAIL
Wind turbine blades can spin at Wind turbines catch fire more Wind turbines do collapse. Often There are multiple reports of wind
up to 300km (at blade tip). As often than you think. Whether caused by a structural fault, they turbine blade “failure”. This results
they spin, they are hit by dust, from mechanical failure or being come crashing to the ground, in blades breaking and falling, with
rain and other airborne matter struck by lightning, they readily leaving shards of fiberglass and the pieces often landing some dis-
that erodes the leading edge of burn. When they catch fire, the BPA epoxy resin fragments in the tance from the turbine, even in
the blades. This erosion blades appear to “melt”, dropping surrounding soil. neighbouring properties. Blade
disperses BPA epoxy resin parti- burnt BPA epoxy resin onto the pieces and BPA epoxy resin frag-
cles onto the surrounding land. ground and carried further afield ments are spread over a wide area.
by winds.
TOXIC CARCINOGENIC HAZARDOUS DANGEROUS CONTAMINANT
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BPA “free”?

Some epoxy resins claim to be BPA free.
Some manufacturers claim stringent pro-
cessing and high quality raw materials

make their epoxy resin “BPA free”.

However a study from 2021 states that not
all BPA molecules bond during the manu-
facturing process and the incomplete
polymerization of epoxy resins can enhance
the leaching of BPA and all other compo-

nents, with consequent health risks.

BPA substitutes such as Bisphenol S or
Bisphenol F are marketed under the label of
BPA free. This gives the impression that
the products are safe, but the safety of the
substitutes is not fully verified. Because of
structural similarities with BPA, these
alternatives also show endocrine disruption
like BPA and many studies on adverse
health effects of these alternatives are being

reported.

WHAT ELSE IS IN BPA EPOXY RESIN
THAT COULD BE DANGEROUS?

In the epoxy manufacturing process,
epichlorohydrin (ECH) is reacted with BPA
to create an epoxy molecule. Safety con-
cerns associated with ECH—it’s a carcino-
gen, a respiratory irritant and suspected of
causing reproductive and developmental
effects. As with the free BPA in the resin
lattice, there can also be free ECH that
hasn’t bonded with the BPA molecules.

What other dangerous materials are

in turbine blades?

= Microplastics pose significant risks to
human health and the environment with
potential bioaccumulation in the food

chain

=> Carbon Fibre used to strengthen blades—

finer than fiberglass, small sharp fibres
can lodge in lungs and skin. Toxic when
burnt.

= Fibreglass—whilst not toxic, when the
blade is damaged it will leave sharp

shards, contaminating crops and grass.

—> Per- and polyfluoroalkyl substances, com-

monly known as PFAS (forever chemi-

cals).

WHAT DOES THE NSW GOVERNMENT SAY ABOUT CONTAMINATION
FROM BPA?

The Independent Planning Commission in its role as the approving authority for a
wind turbine project in 2025, quoted the Australian Medical Association (AMA) in
2014 that “electricity generation by wind turbines does not involve production of
greenhouse gases, other pollutant emissions or waste, all of which can have
significant direct and indirect health effects”, however the AMA does not provide
any sources for its position, merely making the statement.

Likewise, the IPC also quoted the Climate Change, Energy, the Environment and
Water Portfolio, in Supplementary Budget Estimates in 2023 that stated “ that
BPA is chemically transformed in the process of making the epoxy resin and is
irreversibly bound into the matrix of the epoxy in the turbine blades. This means it
cannot leach out or wash out of turbine blades.”

No sources were quoted by DCCEEW, just a

statement made.

This information is

Some International Evidence

“Leading Edge Erosion and Pollution from Wind Turbine Blades” July 2021,
Norway — estimated annual emission of microplastics, fiberglass, BPA epoxy
in the vicinity of 62kg per year per turbine, based on the extreme weather
conditions in Norway. They note that BPA epoxy contains 33% BPA.

“Risks of Bisphenol-A in relation to wind turbines”, May 2024 “The risk of
BPA needs to be better investigated. It would be a significant step forward if
the wind industry were more transparent in addressing the research by proac-
tively providing data on the prevalence of microplastic emissions, the quanti-
ties, and types of materials released. This would allow for better risk analysis
and the development of mitigation strategies to prevent BPA from following
in the footsteps of PFOS.”

EPA, Germany, 2023—The EU produces some 347,000 tons of Bisphenol A,
15% of this goes into wind turbine blade production as epoxy resin = 52,050
tons per annum, of which 12.39 tons pa is calculated as emissions.

EPA, Denmark—4,400 wind turbines in Denmark produce .66 tons of micro-
plastics, of which 30 to 40 % is Bispenol A.

University of Delft, Holland - erosion per turbine, depending
on the size and power of the turbine, will result in micro-
plastic pollution (including BPA Epoxy) of between 7.2 and
17.5 kg per year per turbine.




