Health Council of the Netherlands
Attn: Dr. S.R. Vink
PO Box 16052
2500 BB The Hague
The Netherlands
Email: draftOSH@gr.nl

Subject:

Comments on DRAFT report Bisphenol A, Health-based recommendation on
occupational exposure limits, dated July 17, 2017 (OCR GSW/2048 199-23)

Dear Dr. Vink,
The European PC/BPA group of PlasticsEurope, representing the Bisphenol A (BPA) and polycarbonate
producers in Europe including two main BPA producers based in The Netherlands, with the support of
the Epoxy Resin Committee of PlasticsEurope and Dutch industry associations VVVF, VLK, NRK and
PlasticsEurope Nederland, appreciate the opportunity to comment on the DECOS draft version of its
recommended occupational exposure limit (OEL) for Bisphenol A.
We have however serious concerns about the non-health-based methodology applied by DECOS to
derive the proposed OEL for BPA of 2.5 μg/m3 and the precedent it could set for future substance
assessments and recommendations. In its evaluation of the BPA literature, DECOS concluded that recent
studies reporting developmental and neurological effects at low oral doses of BPA (5 μg/kg/day) do not
provide a reliable basis for deriving a health-based OEL, as they do not follow generally accepted
guidelines and it is unclear if the reported effects are adverse or relevant to inhalation exposure. Despite
this conclusion, DECOS still considered the possibility of low-dose effects of BPA in its approach to
deriving an OEL. Rather than deriving a health-based OEL, DECOS applied what it called a "pragmatic"
approach. This approach was to limit occupational BPA exposure to the level of BPA exposure in the
general population, so that on average, the total exposure to BPA for a worker should not increase more
than two-fold as a result of occupational exposure.
DECOS used the BPA exposure estimate for adults of reproductive age in the general population from
the EFSA (2015a) exposure assessment (0.2 μg/kg/day) as a starting point for the BPA OEL. It calculated
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the equivalent inhalation concentration (1.4 μg/m3), and adjusted this value for the number of working
days per year, with no additional corrections, resulting in a recommended OEL of 2.5 μg/m3.
DECOS also recommended the application of a skin notation, and stated that this was based on the
European Centre for Ecotoxicology and Toxicology of Chemicals (ECETOC) strategy in which a skin
notation is warranted when absorption through skin is estimated to exceed 10% of the systemic dose
realized by inhalation at the OEL (ECETOC, 1993). DECOS estimated that, based on its physicochemical
properties, the amount of BPA absorbed through the skin would easily exceed 10% of the value of its
recommended OEL.
We agree with the conclusion of DECOS that the recent low-dose studies of BPA toxicity are not a
reliable basis for deriving a health-based OEL; however, the "pragmatic" approach used by DECOS to
derive the OEL is not supported by the current BPA database or by general risk assessment principles.
"Pragmatic" or other non-health-based approaches that deviate from standard methodology for OEL
derivation should only be used in cases where sufficient data are not available to derive a health-based
OEL or when techniques are not available to measure a substance at very low levels dictated by a
health-based OEL derivation. This is not the case for BPA since BPA is a very data-rich substance. The
extensive database is sufficiently robust to support the derivation of a health-based OEL for BPA.
Moreover, deviating from the standard approach requires sufficient justification which is not being
provided by DECOS.
In light of this and our detailed comments provided below, we have serious concerns about the
proposed OEL for BPA of 2.5 μg/m3 and the methodology that has been applied to derive this limit
value. Therefore, we consider that DECOS should recommend the health-based SCOEL (2014) OEL of
2 mg/m3 BPA, with no application of a skin notation. Recommending this value will be consistent with
the weight of evidence indicating a lack of clear adverse effects at low BPA exposures and with
European Commission Directive 2017/164/EU. In addition, while we realize that only scientific
comments will be taken into account by DECOS, we are concerned about the proportionality as well as
the broader negative socio-economic impacts of the proposed limit value.
1. THE METHODOLOGY USED BY DECOS FOR DERIVING THE PROPOSED OEL FOR BPA DIFFERS
CONSIDERABLY FROM OTHER AGENCIES AND ITS OWN GUIDANCE
We note that the "pragmatic" approach used by DECOS to derive its recommended BPA OEL is not
consistent with approaches for derivation of OELs or other health-based exposure limits used by other
agencies. It is also not consistent with guidance on OEL derivation from the European Commission
Scientific Committee on Occupational Exposure Limits (SCOEL, 2013), ECETOC (2006), the American
Conference of Governmental Industrial Hygienists (ACGIH, 2015), and the Health Council of the
Netherlands (1996, 2000), nor with general risk assessment principles (US EPA, 2002). General guidance
from these organizations indicates that using a point of departure for a critical, adverse health effect
from a high quality human or animal study should be the basis of an OEL calculation. Uncertainty,
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variability, and weakness in a substance-specific literature database is typically accounted for using a
combination of uncertainty and adjustment factors.
Previously, DECOS and other European agencies have derived OELs for BPA using standard approaches,
yielding inhalation limits three orders of magnitude higher (DECOS, 1996, as cited by DECOS, 2017;
SCOEL, 2014; DFG, 2011) than the BPA OEL recommended by DECOS. All of these agencies considered
the BPA database to be sufficiently robust for deriving an OEL. For example, SCOEL (2014) conducted a
thorough assessment of the BPA literature and used standard methodology to derive a BPA OEL of
2 mg/m3, based on a no observed adverse effect concentration (NOAEC) for respiratory tract irritation
from a 13-week rat inhalation study (Nitschke et al., 1988). SCOEL (2014) divided the 10 mg/m3 NOAEC
from this study by an assessment factor of 3 to account for uncertainties related to interspecies
extrapolation, then used the preferred value approach to round the 3 mg/m3 OEL to the recommended
level of 2 mg/m3. SCOEL (2014) concluded that this OEL provides a sufficient margin of safety to be
protective of systemic effects reported in chronic oral studies in rodents. SCOEL (2014) did not
recommend a skin notation because recent studies conducted according to Organisation for Economic
Co-operation and Development (OECD) guidelines (Morck et al., 2010; Demierre et al., 2012) reported
that skin absorption may have only a minor contribution to systemic BPA levels at the recommended
OEL of 2 mg/m3.
According to the European Commission Directive 2017/164/EU of 31 January 2017 (EC, 2017), the BPA
OEL recommended by SCOEL (2014) represents an indicative occupational exposure limit value (IOELV),
which is a health-based limit conventionally established only for substances for which it is possible to
establish a threshold or a NOAEL considered to be protective of human health. Directive 2017/164/EU
states that for any chemical agent for which an IOELV has been set at the European Union (EU) level,
Member States should establish a national OEL value, taking into account the EU IOELV (EC, 2017).
Although DECOS stated that it considered the Nitschke et al. (1988) study used as the basis for the IOELV
to be suitable for risk assessment, it did not use this study as a basis for its recommended OEL and did
not use standard methodology for deriving an OEL despite the availability of high quality studies in the
BPA database. The resulting OEL recommended by DECOS is not health-based and is three orders of
magnitude lower than the IOELV; clearly, the basis for this value does not take into account the IOELV as
set in Directive 2017/164/EU.
Rather, the recommended BPA OEL was derived using an approach referred to as "pragmatic" by DECOS.
"Pragmatic" or other non-health-based approaches that deviate from standard methodology for OEL
derivation are typically used when sufficient data are not available to derive a health-based OEL, a
threshold for the adverse effects of a substance cannot be identified (such as for genotoxic carcinogens
or respiratory sensitizers), or when techniques are not available to measure a substance at very low
levels dictated by a health-based OEL derivation (SCOEL, 1999; Health Council of the Netherlands, 2000;
Schenk et al., 2008; ECHA, 2012). This is not the case for BPA, however, as there is a robust database of
BPA toxicology studies, including several large, OECD guideline-compliant studies (discussed below). In
addition, DECOS agreed with the European Food Safety Authority (EFSA) evaluation by Beausoleil et al.
(2016) that the weight of the evidence indicates that a non-monotonic dose-response relationship
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(NMDR) for BPA is not likely; thus, there is a threshold for the reported effects of BPA. For these
reasons, a health-based BPA OEL can be established using standard methodology, such as that
recommended by the Health Council of the Netherlands (1996, 2000), rather than a "pragmatic"
approach.
Given the robust toxicity database and agreement by DECOS that there is no evidence for a NMDR for
BPA, there are sufficient and reliable data from which to derive a health-based BPA OEL. Thus, a nonhealth-based, "pragmatic" approach that differs from standard guidance for OEL derivation is not
scientifically justified and goes against European Commission Directive 2017/164/EU. We consider that
DECOS should recommend the health-based OEL for BPA derived by SCOEL (2014), as this value was
based on a study that European official bodies, including DECOS, considered to be suitable for risk
assessment and it was derived using standard methodology.
2. DESPITE THEIR LOW RELIABILITY, RECENT BPA STUDIES, REPORTING LOW-DOSE EFFECTS, WERE
TAKEN AS JUSTIFICATION FOR THE PROPOSED OEL
DECOS reviewed some of the most recent BPA studies that evaluated doses less than 9 mg/kg/day. It
noted that some studies reported developmental effects on the immune system and neurobehavior at
oral doses several orders of magnitude lower than equivalent concentrations used in BPA inhalation
studies. DECOS also noted that these low-dose effects have questionable adversity and relevance to
inhalation exposure and do not provide a reliable basis to derive a health-based OEL. Despite these
limitations, DECOS concluded that the BPA OEL should provide protection against the reported lowdose, developmental effects, which led to its "pragmatic" approach in deriving the recommended OEL.
DECOS did not conduct a systematic and thorough review of the low-dose BPA literature that forms the
basis for its "pragmatic" approach to derivation of the BPA OEL. Rather, DECOS briefly summarized the
results and limitations of a selection of studies published from 2014 to January 2017 in a table in Annex
D of the draft OEL document. There were no details provided as to how these studies were selected,
such as literature search terms or study inclusion or exclusion criteria. There was also no consideration
of study quality or how methodological issues impacted the interpretation of results. In addition, several
other recent studies with robust study designs that used low doses of BPA were not included in the
Annex D table, such as those by Delclos et al. (2014), Ferguson et al. (2014, 2015), Johnson et al. (2016),
Rebuli et al. (2015), and Arambula et al. (2017). To address the uncertainty regarding potential effects in
some low-dose studies, DECOS should have built on EFSA's extensive review of the BPA literature (EFSA,
2015b) by conducting a thorough review of the recent literature, including all available studies,
regardless of their results, and incorporating study quality, adversity of effects, and relevance of effects
to humans and to inhalation exposures. This would have demonstrated that an approach for deriving
the BPA OEL based on uncertainty regarding potential effects from low-dose studies was not justified.
With regard to the studies DECOS did review, the committee focused on five recent studies that
reported developmental effects on the immune system (Menard et al., 2014a,b; Luo et al., 2016) or
neurobehavior (Jones et al., 2016; Komada et al., 2014), stating that these studies reported dose4

response relationships. For immune effects, DECOS noted the conclusion of what it referred to as a
"weight-of-evidence" analysis conducted during an expert workshop organized by the Dutch National
Institute for Public Health and the Environment (RIVM) in September 2015 to evaluate recent, key
studies on the developmental immunotoxicity of BPA. The conclusion from this workshop was that these
new studies provide credible evidence for adverse immune effects after developmental exposure to BPA
at a dose of 5 μg/kg/day (Hessel et al., 2016). The workshop evaluation was not a thorough and
systematic weight-of-evidence analysis, however, as it focused on only three studies (Menard et al.,
2014a,b; Bauer et al., 2012) with brief mention of the results of a few "supportive" studies. This
evaluation did not identify the significant limitations of the studies by Menard et al. (2014a,b), as
discussed below, and did not evaluate and integrate the full database of BPA immunotoxicity studies.
In response to a request from the RIVM to evaluate the recent literature on BPA immunotoxicity, an
EFSA panel critically reviewed the studies by Menard et al. (2014a,b) and incorporated them into the
weight-of-evidence analysis for potential BPA immune effects previously conducted in support of the
EFSA (2015b) opinion on BPA (EFSA, 2016). This analysis had already included the study by Bauer et al.
(2012) that was a focus of the workshop noted above (Hessel et al., 2016). The EFSA panel concluded
that the two studies by Menard et al. (2014a,b) add to the database for immunotoxicity of BPA, but their
incorporation into the overall weight of the evidence is not sufficient to call for a revision of the EFSA
(2015b) opinion, for which a temporary tolerable daily intake (t-TDI) of 4 μg/kg/day was derived for BPA.
The EFSA panel noted that several limitations of the Menard et al. (2014a,b) studies confound their
interpretation and prevent their use in human risk assessment (EFSA, 2016). These include high intraindividual variability in the results within treatment groups, resulting in high confidence intervals and
limited dose-response, as well as the need for additional controls, the lack of standard toxicological
parameters (such as immune organ histology), the use of only one dose for most of the evaluations, and
the limited biological significance of the results on immunological host response to parasitic infection. A
recent commentary by Kimber (2017) also noted some of these limitations, as well as the multiple
inconsistencies in the results between the two Menard et al. (2014a,b) studies with regard to the impact
of perinatal exposure to BPA on the effectiveness of tolerance induction, immune responses, antibody
and cytokine production, and immune cell populations in the spleen. Kimber (2017) further noted that
other studies of the effects of perinatal BPA exposure on oral tolerance reported little to no effects
(Ohshima et al., 2007; Nygaard et al., 2015), and that studies of other immune-related effects, such as
allergic inflammation in the airways, provide no evidence to suggest that BPA exposure influences their
development.
Although DECOS noted some of the limitations of the Menard et al. (2014a,b) studies, such as the lack of
relevance of effects on oral tolerance to inhalation exposures, it did not fully take the limitations of
these studies into account when using them as a basis to consider the possibility of low-dose effects and
deciding its approach to OEL derivation. DECOS also did not consider that the histopathologic
evaluations of immune organs in well conducted, Good Laboratory Practice (GLP)-compliant studies
have not demonstrated immunotoxic effects of BPA. For example, Delclos et al. (2014) observed no
statistically significant histological effects on the spleen or thymus in rats exposed perinatally to BPA by
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oral gavage at doses ranging from 2.5 μg/kg/day to 300 mg/kg/day. Similarly, Nitschke et al. (1988)
reported no histological effects on the spleen, thymus, or various lymph nodes in rats exposed to BPA
via inhalation at a concentration of 150 mg/m3.
Adverse histological effects on immune organs have also not been observed across a broad range of BPA
doses (1 μg/kg/day to 600 mg/kg/day) in large, multigenerational, OECD and US EPA Office of
Prevention, Pesticides and Toxic Substances (OPPTS) guideline-compliant studies (Tyl et al., 2002, 2008).
The lack of adverse immune effects at low doses in high quality studies reduces the uncertainty raised
by other, less reliable studies reporting developmental immune effects in rodents exposed to low doses
of BPA. In addition, if the low-dose effects were either adverse themselves or precursors to adverse
effects, they should have occurred and caused downstream functional effects at higher doses in wellconducted studies, given that there is no indication of a NMDR for BPA effects (as acknowledged by
DECOS).
Regarding neurodevelopmental effects of BPA at low doses, DECOS stated that the studies by Komada et
al. (2014) and Jones et al. (2016) suggest that BPA can cause neurological effects and behavioral changes
in rodents prenatally exposed to BPA at doses of 5 μg/kg/day and higher. This is not an accurate
summary of the results of these studies, however. Komada et al. (2014) reported some histological
effects in neurons of mice exposed prenatally to 20 or 200 μg/kg/day BPA, with no dose-response
relationships, but reported behavioral effects (hyperactivity) only in mice exposed to 200 μg/kg-day
BPA. Jones et al. (2016) reported no effects of BPA on motor neuron survival or soma size when rats
were perinatally exposed to doses of 5-5,000 μg/kg/day, although the authors did observe decreased
soma size when adult rats were exposed to 5-5,000 μg/kg/day BPA for 28 days. There were no doseresponse relationships for the BPA-induced decreases in soma size in two of the three brain regions
examined.
DECOS noted that the adversity of the neurological effects reported by Komada et al. (2014) and Jones
et al. (2016) is unclear and the functional effects should be clarified before the data can be used for risk
assessment. The two studies were not conducted according to rigorous guidelines. By contrast, a
developmental neurotoxicity study conducted according to OECD and US EPA OPPTS guidelines and in
compliance with GLP principles reported that BPA does not cause neurodevelopmental effects in rats at
doses of 10 μg/kg/day to 150 mg/kg/day (Stump et al., 2010). In addition, a recent inhalation toxicity
study conducted by the Korean Occupational Safety and Health Agency reported no effects on spatial
learning and memory in rats exposed to 90 mg/m3 BPA for 8 weeks (Chung et al., 2017). Similar to
immunological effects, the lack of adverse neurological effects at low doses in a well-conducted oral
study, as well as in an inhalation study that is directly relevant to OEL derivation, reduces the
uncertainty raised by other, less reliable studies reporting low-dose neurodevelopmental effects.
We further note with concern that DECOS does not mention the two-year National Toxicology Program
(NTP)/National Institute of Environmental Health Sciences (NIEHS)/US Food and Drug Administration (US
FDA) study of BPA (i.e., the "CLARITY" study). The results are anticipated to be available later this year or
in early 2018. This study uses robust, guideline-compliant methodology to evaluate the effects of BPA in
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rats, including immunotoxicity and neurobehavioral effects, over a broad range of doses (including
< 5 μg/kg/day) (Heindel et al., 2015), and may identify a conclusive point of departure for systemic
effects that is appropriate for health-based risk assessment. It is notable that EFSA will conduct a
thorough and systematic re-evaluation of BPA toxicity when the results of the CLARITY study are
available (EFSA, 2017).
Even though DECOS concluded that there is uncertainty in the low-dose database for BPA based on a
small group of studies, uncertainty is usually accounted for in the OEL derivation process by the
application of uncertainty and adjustment factors. For example, the European Chemicals Agency
Committee for Risk Assessment (ECHA-RAC, 2015) derivation of a BPA derived no-effect level (DNEL) for
workers and the EFSA (2015b) derivation of a t-TDI for BPA accounted for uncertainty in the BPA
database regarding effects on neurobehavioral, immune, reproductive, and metabolic systems by
applying a factor of 6 in addition to the uncertainty factors for inter- and intraspecies differences. We
therefore consider that DECOS did not provide sufficient justification for deviating from the standard
approach for addressing uncertainty in the derivation of OELs and other health-based exposure limits.
3. THE EXPOSURE-BASED APPROACH FOR DERIVATION OF THE PROPOSED OEL FOR BPA IS NOT
SUPPORTED BY THE EXTENSIVE BPA DATABASE
The "pragmatic" approach of DECOS to limit occupational exposure to the level of BPA exposure in the
general population, such that the total exposure would not increase more than two-fold as a result of
occupational exposure, does not consider that the vast majority of regulatory agencies that have
evaluated BPA toxicity have concluded that current exposures to BPA do not pose a human health risk
(e.g., Health Canada, 2008, 2009, 2010, 2012; JECFA, 2010; AIST RISS, 2011; FSANZ, 2012; Aungst and
Anderson, 2014). This approach of DECOS results in an OEL value far lower than any previously-derived,
health-based exposure limit for BPA.
The standard practice for deriving OELs has been to set them at higher levels than typically used for the
general population, which argues against the "pragmatic" approach applied by DECOS. ECHA (2012)
provides specific guidance to derive DNELs, which includes different assessment factors for workers vs.
the general population. ECHA (2012) guidance recommends a default assessment factor for intraspecies
differences of 10 for the general population, to include the larger part of the population including
children and elderly, whereas for workers, the standard procedure is to use a default assessment factor
of 5. Similarly, ECETOC (2003) recommends default intraspecies assessment factors of 5 for the general
population and 3 for workers. These approaches result in a higher exposure limit for workers compared
to the general population. An example of this is the oral DNEL for BPA of 4 μg/kg/day for the general
population and the corresponding oral DNEL for workers of 8 μg/kg/day (ECHA-RAC, 2015).
DECOS has not used its "pragmatic" approach for deriving OELs for other chemicals besides BPA, and
acceptance of this approach would set a precedent for basing OELs on uncertain, low-dose effects
reported in a small group of studies. As discussed above, the approach is not supported by the fact that
there are no low-dose effects of BPA that are clearly adverse or on the pathway to adversity reported in
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guideline-compliant studies, particularly multigenerational studies with exposures ranging up to several
orders of magnitude higher.
4. THE APPLICATION OF A SKIN NOTATION FOR A NON-HEALTH-BASED OEL IS INAPPROPRIATE
The recommendation of DECOS to apply a skin notation to the BPA OEL is based on the ECETOC strategy
for assigning a skin notation, but this requires the OEL to be based on a systemic toxicity endpoint
(ECETOC, 1993). Because the recommended OEL is based on uncertainty in the context of exploratory
low-dose effects rather than an actual endpoint, the DECOS recommendation does not fully follow the
ECETOC strategy. DECOS also assumed that BPA is rapidly absorbed through the skin, but did not cite
any studies on the dermal absorption of BPA.
As discussed by SCOEL (2014), dermal absorption of BPA has been studied in both in vivo and ex vivo
skin models. Three in vitro skin absorption studies conducted according to OECD Test Guideline 428
reported <10% absorption of BPA through the entire human skin into the receptor compartment (Morck
et al., 2010; Demierre et al., 2012; Toner et al., unpublished), although the bioavailable dose may be
higher (approximately 30% of the applied dose) (ECHA, 2017). SCOEL (2014) did not recommend a skin
notation for BPA, noting that skin absorption may have only a minor contribution to systemic BPA
concentrations at its recommended health-based OEL, which was derived using standard methodology.
We therefore consider that an OEL should be recommended that is based on a systemic endpoint, such
as the BPA OEL recommended by SCOEL (2014), and that the results of dermal absorption studies of BPA
should be considered before considering a recommendation to apply the a skin notation.
5. THE PROPOSED OEL FOR BPA RAISES SIGNIFICANT CONCERNS ABOUT THE PROPORTIONALITY,
FEASIBILITY AND BROADER SOCIO-ECONOMIC IMPACTS
We realize that only scientific comments will be taken into account by DECOS in the finalization of their
recommendation. However, given the significant concerns about the proportionality as well as the
broader socio-economic impacts of the proposed limit value, we would also use this opportunity to
inform you about our concerns:


Proportionality of the proposed limit value
When comparing the proposed OEL for BPA with OELs that have been set for other substances,
we note that the proposed OEL for BPA is 30 times lower than organic compounds with wellknown and serious health risks and BPA would be put into the same OEL range of some highly
hazardous organometallic compounds.
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*In the histograms, frequency represents the number of substances and each block represents substances
considered. Only some compounds are indicated as example.

For example, due to acute lethal effects, low OEL levels were set for phosgene (0.08 mg/m3) and
phosphine (0.14 mg/m³). Regarding personal protection equipment, independent respiratory
devices and personal monitoring 24/7 using dosimeters are required. In terms of other
measures, secured and closed installation, with separate enclosure and security access, are
required. With the DECOS draft version of its recommended OEL for BPA, BPA would be far
below these extremely dangerous and life threatening compounds.
For the proposed BPA OEL, the main hazard endpoints are suspected and unreliable systemic
toxicity effects following life-time exposure to low doses. Compared to other substances such as
lead and inorganic compounds (0.15 mg/m3), and formaldehyde (0.15 mg/m3), with well-known
consequences from long term exposure, their OELs are 60 times higher than the proposed BPA
OEL.
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This significantly lower OEL that is proposed for BPA, and the corresponding substantial personal
protection equipment and engineering controls that would be required, would be
disproportionate to the suspected health risk.


Feasibility and negative socio-economic impacts
In The Netherlands, BPA is used in the production of polycarbonate at SABIC in Bergen op Zoom,
epoxy resins at Hexion in Rotterdam and in some coatings made by AkzoNobel in Sassenheim
and PPG in Amsterdam.
Production of polycarbonate
BPA is a key monomer in the production of polycarbonate. Without this building block,
polycarbonate simply cannot be produced. Polycarbonates are complex speciality performance
materials. In the form of resins and blends, they provide users with a range of highly-valued
performance characteristics, most notably impact resistance, biocompatibility, heat resistance,
transparency, fire resistance, and ductility. It is important to note that alternatives to
polycarbonate do not have all of the same performance characteristics.
Polycarbonate has played an important role in helping to underpin the competitiveness of
important parts of the Dutch manufacturing sector, including speciality chemicals, optical data
storage, electrical and electronic engineering, plastics processing, domestic appliances,
automotive parts, and medical devices. Many of these sectors are, moreover, major exporters to
EU markets and beyond.
Due to its function as an enabling technology, approximately 21,000 jobs in The Netherlands
depend upon the production and use of polycarbonate. This includes direct employment within
enterprises producing, using or supplying polycarbonates, and indirect employment impacts
from “multiplier” effects. Within the value chain, it is estimated that around 4,200 jobs depend
upon the activities of the direct industry; almost 1,200 jobs depend upon the production of
components and materials for “unique applications” by plastics processors; and 15,800 jobs
depend upon the manufacture, wholesaling, and retailing of end products based on “unique
applications” of polycarbonate.
The production and use of polycarbonate in The Netherlands also generated substantial wealth.
It is estimated that, circa Euro 1.4 billion of value added in The Netherlands depended upon
polycarbonate technology. The largest proportion of this (over 60% of total value added)
resulted from the “critical applications” of polycarbonate in end use products, including
advanced medical devices, automotive parts, optical media software and hardware, safety
glasses, and consumer electronics
Production of epoxy resins
BPA is also a basic building block for the production of epoxy resins. Epoxy resins are selected
because of their corrosion protection, thermal stability and mechanical strength. It is important
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to note that alternatives to BPA-based epoxy resins do not have all of the same performance
characteristics.
Epoxies are for instance used as protective and insulating coatings and primers to build ships
and other vessels, aircrafts, spacecrafts and satellite systems. Due to their strength, they are
used in the renewable energy sector to coat steel, wind turbine poles as well as to produce their
blades, and protect the structures of hydroelectric power stations. Other relevant applications
include pipes used for drinking water, waste, oil and gas.
In the construction sector, epoxies are used in structural parts, engineering adhesives and paints
to enhance durability, strength and resiliency, guaranteeing longer lifespans and lowering the
need for repainting and refurbishment. In applications such as flooring, they help maintain
higher hygienic standards, as they allow the use of stronger cleaners. When used with materials
such as marble, they also improve their aesthetic properties. Last, they are also used as fire
protection on commercial and industrial installations.
In both the polycarbonate and epoxy resins production processes, the proposed OEL would
imply “clean room” conditions that are not possible on a large industrial scale. If at all possible,
clean room conditions are associated with huge investments. Based on the BPA solids handling
equipment an investment between 50 to 100 million Euros is needed. BPA is a commodity and
current economics do not allow an investment of that kind which could result in shutting down
the plant. Shutting down BPA will also result in shutting down the neighboring resins plant as
the major feedstock is no longer available. In terms of economic impact, it is estimated that in
such a scenario about 300 Hexion people and about 1500 to 1800 contractors (indirect and
direct) could lose their job. For SABIC it would impact about 1250 workers that are employed
directly at the Bergen op Zoom site. Indirect staffing (contractors, logistic service providers)
concerns > 500 additional resources.
The measures that would be caused by the extremely low proposed OEL may be extremely costly and
difficult to implement. In addition to the on-site measures, substances with such low OELs also require a
specific ultra-safe way to transport which would lead to significant additional investments and in the
worst cases could make it impossible to continue operations in The Netherlands in an economically
viable way. This would not only affect existing businesses in The Netherlands but would also have an
impact on the attractiveness of new business opportunities in The Netherlands and may have other
companies rethink doing business in The Netherlands.
Besides the concerns about the proportionality and consequences in terms of practical implementation,
it is unclear whether the extremely low limit can be technically achieved and how it can ultimately be
measured with the best available analytical techniques.
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