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EXECUTIVE SUMMARY
Background
Trichloroethylene (TRI) has been included on the Authorisation list (Annex XIV) due to its
carcinogenic properties (category 1B meeting the criteria of Article 57a). As a result, ENTEK, a
downstream user of TRI, is submitting this authorisation application under the ‘socio-economic
route’ in order to continue to use TRI after the sunset date (21/04/2016).
This SEA demonstrates that benefits to EU society of ENTEK’s continued use of trichloroethylene
(TRI), outweighs the risks to human health and the environment.
Applied for use scenario
The applied for use that ENTEK are seeking authorisation for is:


Use of trichloroethylene as an extraction solvent for removal of process oil and formation of
the porous structure in polyethylene-based separators used in lead-acid batteries.

ENTEK is one of the leading global suppliers of PE SLI battery separators, and competes with
companies in the EU, and globally. ENTEK estimates that they account for around 40% of the
global PE SLI lead acid separators market (US site + UK site combined). The majority of their
competitors (who account for the remaining 60% of the global market) also use TRI within their
production process.
ENTEK continues to minimize any releases of TRI. ENTEK has already implemented measures to
limit the exposure of TRI to workers and the environment. There has been a substantial decrease in
the quantity of TRI purchased since 2012 compared to preceding years (~85% reduction) due to
large scale investments in 2011 to improve the capacity of carbon bed filtration systems to increase
TRI recovery, and also the construction of secondary enclosures around portions of the production
lines to capture and recover fugitive emissions. Further reduction in TRI consumption beginning in
2015 is expected from the installation of advanced dryer and oven technology.
Non-use scenario
The Analysis of Alternatives (AoA) assesses any potential alternatives available in the event that
ENTEK must cease to use TRI past the sunset date. It determines that, as of yet, there is no
alternative (even as a temporary option) that could be immediately introduced to the production
process. Based on this conclusion, under the non-use scenario ENTEK would cease production at
its Newcastle-based production site (UK) and relocate outside of the EU (this is discussed in more
detail in Section 3).
In order to continue to supply the European market, more production lines would be added to the
existing ENTEK site in Oregon (USA). The US plant would continue to use TRI subject to no
significant changes in regulation in the US on TRI. Although there would be significant costs from
the Newcastle closure (see Section 4.2.2) and creating new production lines (~€XXmi), this is the
option that results in the least economic cost to ENTEK (i.e. avoids a loss of profits of ~€143m in
Present Value (PV)). As any potential alternative solvents would at best (although highly
uncertain) take over 12 years to potentially become commercially feasible, meaning it is currently
not economically feasible due to having to forgo profits of ~€143m (PV) for at least 12 years.
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Comparison of benefits and risks of continued use
The comparison of costs and benefits for ENTEK’s use of TRI finds that the benefits of continued
use outweigh the potential risks to human health. Continued use is estimated to result in benefits to
the EU of ~€XXXmillion - €XXX millionii (PV, 2016 – 27). This estimate comprises of:


Continued manufacture of battery separators at Newcastle site resulting in profits to ENTEK
of €143million (PV);



Continued demand for raw material suppliers to ENTEK resulting in profits to these
suppliers of €1.2 million (PV);



Avoided costs of €45– €90 million (PV, mean: €67m) to lead acid battery manufacturers
from not having to import separators from outside of the EU;



Avoided costs to close the ENTEK Newcastle site of €X.XXmillioniii (2016/17);



Avoided temporary unemployment of 130 ENTEK staff valued at €X millioniv (2016/17);
and



(net of) a potential avoided increase in profit to a non-TRI EU battery separator
manufacturing firm estimated at €11 million (PV 2016-27).

Comparatively, the best estimate of the cost to the EU in terms of human health impacts from
continued use of TRI by ENTEK is around €9.1k-29.5k (2016 – 27). This estimate comprises of:


Costs to workers from exposure to TRI, up to €9k-29k (2016-2027); and



Costs to industrial workers near the site from exposure to TRI, €0.02k-0.1k (2016-2027).



Costs to the general population living around the site of €0.1k-0.4k (2016-2027).

Even under more conservative assumptions (i.e. assuming 40 year’s exposure for workers, 70 years
exposure for the general population and assuming any cancers would be fatal) the maximum human
health costs of continued use are €368k (which is over a time period of at least 40 years continued
use).
Review period
Authorisation is justified for ENTEK’s continued use based on the following conclusions:


The emissions of TRI have been minimised (as shown in the CSR);



There are, as of yet, no suitable alternatives (nor temporary alternatives) (as shown in the
AoA); and



The benefits of continued use outweigh the risks (as shown in this SEA).

Section 5.5 sets out further details on the factors that would help ECHA Committees form an
opinion and the EC to make a decision on the review period. The evidence justifies a minimum
review period of 12 years (i.e. a ‘long’ authorisation period) as well as the rationale for why an even
longer review period is justified.

6
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IMPORTANT NOTE FOR THE READER OF THIS SEA REPORT
For this report it is assumed:



The “applied for use” scenario assumes continued use of TRI for this one specific use; and
The “non-use” scenario assumes authorisation is refused for this one specific use.

Use of decimal points in this report:



10,000 refers to ten thousand rather than ten; and
100.25 refers to one hundred and a quarter.

TRI is assessed in this SEA as a non-threshold substance
Based on the latest opinion from the ECHA Risk Assessment Committee (ECHA RAC 2014)1, it is
argued that TRI is a non-threshold substance for carcinogenicity; meaning adequate control cannot
be demonstrated (i.e. there is no safe exposure level).
Whilst this non-threshold status is disputed by DOW Deutschland Anlagengesellschaft mbH (lead
registrant) in the CSR for TRI used in this Applicant for Authorisation (AfA), this SEA is
intentionally assessed to be aligned with the RAC opinion that TRI is a non-threshold substance.
Were the RAC to accept the arguments indicated in the CSR meaning adequate control can be
demonstrated, the benefits of authorisation relative to risks to human health would be even greater
than those shown in this SEA.
This also means that ENTEK is submitting an AfA, under the ‘socio-economic’ route.
Authorisation is therefore being sought on the basis that the benefits of continued use of TRI
outweigh the risks to human health (and the environment), and – as shown in the Analysis of
Alternatives (AoA) – there are no suitable alternatives.

1

ECHA RAC (2014) Application for authorisation: establishing a reference dose response relationship for
carcinogenicity of Trichloroethylene:
http://echa.europa.eu/documents/10162/13641/carcinogenicity_dose_response_tce_en.pdf
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LIST OF ABBREVIATIONS
AfA

Applicant for authorisation

AoA

Analysis of Alternatives

C&L

Classification & Labelling

CAS

Chemical Abstracts Service

CEFIC

The European Chemical Industry Council

CLP

Classification, Labelling and Packaging

CMR

Carcinogen, mutagen or reproductive toxin

CSR

Chemical Safety Report

DALY

Disability adjusted life years

DCM

Dichloromethane (methylene chloride)

DNEL

Derived no effect limit

DUs

Downstream users

ECHA

European Chemicals Agency

EEA

European Economic Area

eSDS

Extended Safety Data Sheet

EUROBAT Association of European Automotive and Industrial Battery Manufacturers
ESR

Existing Substances Regulation

EU

European Union

GHG

Greenhouse gas

iOEL

Indicative occupation exposure limit

LABS

Lead acid battery separator

ONS

Office for National Statistics

NPV

Net present value

PBT

Persistent, Bioaccumulative, and Toxic

PEC

Predicted environmental concentration

PNEC

Predicted no effect concentration

PSIS

Pre-Submission Information Session

QALY

Quality adjusted life year

RAR

Risk Assessment Report
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RMM

Risk Management Measure

SCOEL

The Scientific Committee on Occupational Exposure Limits

SEA

Socio Economic Analysis

SEAC

Socio Economic Analysis Committee

SLI

Starting, lighting, and ignition

SVHC

Substance of Very High Concern

TRI

Trichloroethylene

TWA

Total weight average

UHMWPE

Ultra high molecular weight polyethylene

VSL

Value of statistical life

WEL

Worker exposure level

WTP

Willingness to pay
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1.
1.1.

INTRODUCTION
Objective of this SEA

The purpose of this SEA report is to demonstrate that the benefits to EU society of ENTEK’s
continued use of trichloroethylene (TRI)2, outweighs the risks to human health and the
environment. The use of TRI that ENTEK is seeking authorisation for is:
“Use of TRI as an extraction solvent for removal of process oil and formation of the porous
structure in polyethylene-based separators used in lead-acid batteries”
1.2.

About the applicant

ENTEK International Limited (ENTEK) is a producer of polyethylene (PE) separators used in lead
acid batteries within the automotive industry for the purposes of starting, lighting and ignition
(SLI).
ENTEK has production sites for PE separators in Newcastle-upon-Tyne, England (UK) and
Lebanon, Oregon, USA. The separators are used in automobiles, truck, bus, tractors and
motorcycle batteries.
Since beginning commercial production of PE separators for SLI lead acid batteries in 1987,
ENTEK’s market share is now estimated to be over 40% of the global PE SLI lead acid separators
market (US site + UK site combined).

1.3.

What is a battery separator?

A battery is a container consisting of one or more cells in which energy from a chemical reaction is
converted into electricity and used as a source of power. There are many different types of battery,
but generally each consists of: (i) a negative electrode material; (ii) a positive electrode material;
(iii) a separator; (iv) an electrolyte that allows ions to move between the electrodes; and (v)
terminals that allow electrical current to flow out of the battery (see Figure 1.1). The transfer, or
migration, of ions between the negative electrode and the positive electrode, made possible by the
electrolyte, takes place through a micro-porous separator. This internal ion transfer is necessary to
complete the battery circuit.3

2

Also referred to in this SEA as the “applicant”

3

Battery definition and explanations taken from both engineersedge.com and energizer.com

10
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Figure 1.1: Simple battery components

Source: engineersedge.com
Battery separators can be divided into different types depending on their physical and chemical
characteristics and application. They can be moulded, woven, non-woven, micro-porous, bonded,
papers, or laminates (Arora and Zhang, 2004). A wide variety of properties are required for
separators used in batteries, including:


Minimum electrolyte (ionic) resistance;



Mechanical and dimensional stability;



Sufficient physical strength;



Chemical resistance to degradation by electrolyte, impurities, and electrode reactants and
products;



Readily wetted by electrolyte;



Effective in preventing migration of particles or colloidal or soluble species between the two
electrodes; and



Provide the correct mechanical spacing and electrolyte volume between the electrodes.
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1.4.

What is Trichloroethylene (TRI)?

1.4.1 Chemical structure and properties

Table 1.1 sets out basic information on TRI (CAS No.: 79-01-6), which is a colourless nonflammable liquid with a characteristic odour detectable at around 20 to 30 ppm resembling that of
chloroform (ECHA, 2010)4.
Table 1. 1: Details for TRI
Types of information

Details

Chemical Name:

Trichloroethylene

EC Number:

201-167-4

CAS Number:

79-01-6

IUPAC Number:

1,1,2-trichloroethene

Molecular Formula:

C2 H Cl3

Structural Formula:

Molecular Weight:

131.39 – 131.5

Typical Proportion %

>99.9% w/w

Real Proportion (range) in %

Source: (ECHA, 2010)

The substance is supplied with the additive 1,2-epoxybutane (butylene oxide) (CAS 106-88-7; EC203-438-2) at < 1%.
1.4.2 Known uses of TRI

In the supporting background document for TRI’s inclusion on Annex XIV, ECHA (2011)5
indicates about 50,000 to 100,000 tonnes of TRI per year are manufactured or imported into the EU.

2010) – Member State committee support document for identification of Trichloroethylene as a substance of
very high concern because of its CMR properties http://echa.europa.eu/documents/10162/5a61a853-d11a-4727-94f8305f9b714f16#page=3&zoom=auto,0,671
4(ECHA,

5

European Chemicals Agency (ECHA) (2011): Background document for trichloroethylene. Available Online:

http://echa.europa.eu/documents/10162/9cedf499-8e10-4aef-b51d-82199a37dce5
12
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The larger volume is used as an intermediate in the manufacture of other substances, such as
fluorinated compounds. As intermediates are not subject to authorisation, the larger volumes of
TRI can still continue after the sunset date (i.e. ~40,000 to 90,000 tonnes per year).
The same ECHA document lists the uses of TRI which are covered by authorisation and gives an
estimate of the volume for these uses of above 10,000 tonnes per year:


Formulation;



Surface cleaning (closed and enclosed systems);



Heat transfer (mainly in closed systems);



Process chemical (e.g. in purification);



Textile scouring;



Adhesives; and



Laboratory chemicals (some uses not being exempt if a site exceeds using 1 tonne per year).

According to the Annex XV report (2010)6, the major non intermediate use of TRI is for hot
degreasing of metal parts (surface cleaning) for removing oils, greases, waxes and buffering
compounds, or soils.
This application is for continued use of TRI by one ENTEK site (in Newcastle, UK) where around
42 tonnes per year are forecasted to be used over the period 2016-2027. This is relatively small
compared to the amount being used as an intermediate and that used in surface cleaning.
1.5.

TRI REACH status

TRI was registered under REACH in phase 1 and a dossier under a Joint Submission for 10,000 100,000 tonnes per annum submitted. TRI is included on the Authorisation list (Annex XIV)
because of its carcinogenic properties (category 1B meeting the criteria of Article 57 a). The
European Commission has confirmed the Sunset Date as 21/04/2016.
1.6.
SEA Method
The SEA has undergone a number of iterations prior to completion. Following the completion of
the scoping study a number of the SEA sections were re-drafted and reviewed by the applicant prior
to producing a fully drafted SEA used for the Pre-Submission Information Session (PSIS) with
ECHA.
The SEA used for the PSIS included discussions with key downstream customers and a first draft of
the assessment of impacts. Figure 1.4 illustrates the iterations of the SEA in the process of
developing a final SEA ready for submission to ECHA.
This SEA is based on readily available information in the public domain, an inception meeting with
ENTEK (14/10/2013), a questionnaire sent to ENTEK (See Appendix B) and several interviews

6

Annex XV Report - Proposal for identification of a substance as a CMR cat 1 or 2, PBT, vPvB or a substance of an
equivalent level of concern, Substance Name: Trichloroethylene, EC Number: 201-167-4, CAS Number: 79-01-6
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with ENTEK’s main downstream users (DUs) (See Appendix C for the questionnaire used) and
consultation with EUROBAT (March-June 2014), who are the Association of European Automotive
and Industrial Battery Manufacturers.
Figure 1.4: SEA development process

The primary source of information for this SEA has been information and data provided by ENTEK
through the initial questionnaire (See Appendix B), their financial statements for 2009-2013 and
regular inputs throughout to refine the SEA. Additional desk-based research and consultation with
EUROBAT and key DUs / customers were used to provide information about the wider market and
why lead acid battery manufacturers demand PE SLI battery separators.
Impacts for the non-use scenario within the EU have been assessed by determining the most likely
responses along the supply chain. This has been based on consultation within ENTEK as well as
direct consultation with the downstream supply chain. The net impacts have been assessed by
comparing the likely impacts from continued use and the non-use scenario. All impacts are
assessed from a ‘societal perspective’ (i.e. all benefits and all costs to society as a whole rather than
just a company perspective) in accordance with ECHA SEA guidance7.
In order to undertake a comparison of risks and benefits of continued use (see Section 4 for more
details) all significant impacts have been determined and assessed (at some level: qualitative,
quantitative or monetary). There are several impacts that are worth noting as part of the screening

ECHA (2011b) – “Guidance on the preparation of socio-economic analysis as part of an application for
authorisation”- Available at: http://echa.europa.eu/documents/10162/13643/sea_authorisation_en.pdf
7
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process (See Appendix D), but not considered significant enough to warrant assessing in detail (i.e.
they have no bearing on determining whether benefits outweigh costs). Only significant impacts are
assessed in detail in Section 4.
Where monetisation of impacts is possible, the results are presented as a net present value (NPV)
using a 4% discount rate as recommended for the time period from 0 – 30 years in the ECHA SEA
guidance. The final comparison of costs and benefits is presented in a cost-benefit analysis (CBA)
framework with all key benefits and costs monetised. Non-monetised impacts are judged to be not
significant enough to affect the results of the CBA. An overview of the overall SEA approach is
summarised in Figure 1.5 below.
Figure 1.5

Approach to developing SEA under REACH Authorisation

Source: eftec (2012)8

eftec (2012) – “AUTHORISATION SEA ‘ROADMAP’ Practical Guidance For Undertaking Socio-Economic
Analysis” – Available at: http://www.nickelconsortia.eu/assets/files/consortia/SEA_ROADMAP_12_09.pdf
8
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1.7.
Structure of the SEA
The remainder of this SEA is structured as follows:

16



Section 2: Applied for use scenario
o Details of the continued use of TRI for this one specific use.



Section 3: Non-use scenario
o The likely responses by affected parties if authorisation is refused.



Section 4: Comparison of risks and benefits of authorisation
o Comparison of the possible risks to human health and the environment, relative to
the benefits of continued use.



Section 5: Conclusions
o This summarises the rationale for continued use and evidence for the minimum
12 years review period required.
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2.

APPLIED FOR USE SCENARIO

2.1.
Introduction
The section contains information on the ‘applied for use’ scenario that is described within ECHA
SEA guidance. It explains the scenario whereby there is continued use of TRI. This section
contains the following information:







The use authorisation is being applied for;
The battery separator made by ENTEK;
ENTEK’s supply chain;
ENTEK sales of battery separators;
Battery separator market; and
Risks from continued use.

The information sets out the necessary supporting evidence base for assessing the impacts of
continued use versus a refused authorisation (in Section 4).
2.2.

The ‘applied for use’

ENTEK employs approximately 130 people at their Newcastle site, which produces PE SLI battery
separators. ENTEK separators are used for the purposes of starting, lighting and ignition (SLI) for
lead acid batteries for use within automobiles, truck, bus, tractors and motorcycle batteries. The use
of TRI that ENTEK is seeking authorisation for is:
“Use of TRI as an extraction solvent for removal of process oil and formation of the porous
structure in polyethylene-based separators used in lead-acid batteries”
Section 5.5 sets out further details on the factors that would help ECHA Committees form an
opinion and the EC to make a decision on the review period. The evidence justifies a minimum
review period of 12 years (i.e. a ‘long’ authorisation period) as well as the rationale for why an even
longer review period is justified.

2.3.

ENTEK’s PE SLI battery separator

2.3.1 Production process

ENTEK utilises a continuous manufacturing process. The battery separator sheet is made
continuously on four production lines and production is carried out all year around (except for
maintenance shut downs). A key economic benefit of a continuous process is that there is minimal
down time in production, maximising the production capacity available. The main production
process is depicted in Figure 2.1.
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Figure 2.1

ENTEK separator manufacturing process

Polyethylene (PE) separators are microporous and require large amounts of precipitated silica to be
sufficiently acid-wettable (i.e. to fill the pore space in the separator and present a continuous
volume of acid through the separator and between the lead plates in the battery).
During the manufacture of ENTEK’s polyethylene separators, precipitated silica and ultrahigh
molecular weight polyethylene (UHMWPE) are combined with process oil and various minor
ingredients to form a mixture that is extruded at elevated temperature to form an oil-filled sheet.
The oil-filled sheet is calendered (rolled out) into the desired thickness and rib pattern, followed by
extractions of the majority of the process oil with TRI. The sheet is then passed through a dryer to
remove the TRI, leaving behind a microporous structure in the separator sheet. Next, the sheet is
passed through a hot air oven to remove residual TRI and moisture.
Finally, the sheet is cut at multiple positions to form rolls of separator sheet that have the
appropriate profile for customers’ battery designs. The term “profile” refers to the width, backweb
thickness, number of ribs, rib height, and shoulder design of the separator, as shown in Figure 2.2.
Figure 2.2

Schematic drawing of a lead-acid battery separator

Shoulder
Region

Backweb
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The polyethylene separator sheet is typically delivered to lead acid battery manufacturers as a roll;
this is where ENTEK’s process stops.
Further technical detail of the ENTEK production process is set out in Section 2 of the Analysis of
Alternatives (AoA) document.
2.3.2 How the separator is used to make lead acid batteries

The separator roll is fed to a machine that forms ‘envelopes’ by cutting the separator material,
inserting an electrode, and sealing its edges (see Figure 2.3). The electrode is either a positive or
negative grid that is pasted with electrochemically active material. Together with the separator
envelope, it forms an electrode package. The electrode package is then alternated with the other
electrode (positive or negative) type to form a stack in which the separator acts as a physical spacer
and an electronic insulator between the grids (i.e., electrodes). After making series and parallel
connections between the grids, an electrolyte (i.e., sulfuric acid) is then introduced into the
assembled battery to facilitate ionic conduction within the battery. The battery then goes through an
electrochemical formation step prior to final inspection and shipment.
Figure 2.3

Schematic drawing of a lead-acid battery and the depiction of a separator
envelope surrounding an electrode

2.3.3 Critical requirements for the extraction solvent TRI

There are seven critical requirements for an extraction solvent (as fulfilled by TRI) in the ENTEK
manufacturing process:
1.
2.
3.
4.
5.
6.
7.

No flash point;
Miscibility with the process oil that is a plasticizer for UHMWPE;
Recoverable in high purity via distillation of oil/solvent mixtures;
High affinity for activated carbon to promote vapour recovery;
Minimal solubility in water;
A low health and safety risk when exposure is managed within accepted limits; and
Chemical stability under the conditions used for extraction, drying and recovery.

In the ENTEK process, TRI is recovered by distillation of the oil-trichloroethylene mixture that
results from extraction of the extruded, oil-filled sheet. TRI is also recovered during the drying
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step, as both a liquid that has been condensed from the steam-trichloroethylene mixture in the dryer
and as a vapour that is adsorbed in a carbon bed recovery system.
Further technical detail is set out in Section 2 of the AoA document.
2.3.4 Customer requirements of the separator

There are four major requirements for a separator in a flooded lead-acid battery:
1. Prevent shorting between electrodes;
2. Stable in sulphuric acid;
3. Allow ionic conduction without dendrite growth; and
4. Provide mechanical spacing between electrodes.
Separators are often produced to meet specific customer specifications, while also adhering to
industry quality standards (ISO 9001, ISO TS 16949 and OHSAS 18001). A leading battery
manufacturer who was contacted also indicated that “separators must comply with the BCIS
standards documented in the BCI recommended materials Specifications – Flooded Battery
Separator Test Methods (current revision)”.
The majority of ENTEK’s DUs also need to adhere to industry standards (i.e. ISO 9001, OEM Tier
I supplier quality standards), and fix their product designs via the Production Part Approval Process
(PPAP)9 specification process with the Original Equipment Manufacturers (OEMs) (e.g. GM,
Renault, Volkswagen, etc.). The OEMs issue penalties for product and process changes that are not
validated according to the PPAP specification process. Such penalties may include fines for
changes.
These requirements place significant constraints on the battery producer, which in turn constrain
ENTEK, as well as other separator manufacturers to abide by these standards, via quality and
commercial supply agreements.
2.4.
ENTEK supply chain
Establishing and mapping out the supply chain is a fundamental component of the SEA process as it
establishes the life cycle of TRI; the individuals involved in its use, use of articles derived from it,
and the overall size of the market.
2.4.1 Raw materials used (Upstream supply chain)

In order for ENTEK to make PE separators, they use a number of raw materials (excluding
electricity and stream/water). As detailed in Table 2.1, the raw materials used (ordered by greatest
% per m2) are: precipitated silica; UHMWPE; a naphthenic process oil; colorant; antioxidant; and
stearate. It is worth noting, that TRI and the majority of process oil are removed from the battery
separator and recycled through a continuous process, and so, other than a small amount of residual
process oil, are not components of the final product unlike the other raw materials.

9

PPAP is used in the automotive supply chain for establishing confidence in component suppliers and their production
processes.
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Based on internal communications with ENTEK (Dec 2013), around 86% of these materials were
purchased from within the EU in 2013.
Table 2.1: Raw materials used in battery separator production process (excluding TRI)
Material

Silica

Ultra high
molecular weight
polyethylene
(UHMWPE)

Naphthenic process
oil

Colourants
Antioxidant
Stearate

% of product
per m2

Basic function
Provides wettability of the pore structure within the battery
separator. The quality and type of silica is critical to the battery’s
acid-wettability (i.e. allowing the flow of acid through the
separator to the lead plates in the battery). The volume fraction of
precipitated silica and its distribution in the separator controls the
electrical properties, while the volume fraction and orientation of
UHMWPE in the separator control the mechanical properties.
UHMWPE serves as a binder for the silica that is dispersed
throughout the separator, and it is responsible for the mechanical
properties (e.g. puncture strength and stiffness) of the separator.
Process oil is required for the extrusion of UHMWPE and creation
of the pore structure within the separator. A residual amount of
oil is left in the finished separator to help with the long term life of
the separator (oxidation resistance) within the battery.

XX.XX%

XX.X%

XX.XX%

Additive that imparts grey colour to the separator for better
contrast in vision system used to identify defects (e.g. pinholes)
Additive that is used to minimize degradation of the UHMWPE
polymer during extrusion
A release agent that prevents the oil-filled sheet from sticking to
the calendar rolls

< X%
< X%
< X%v

Notes:
1.
2.
3.

Source: ENTEK (Response to Questionnaire sent in October 2013 – See Appendix B)
Raw material volumes used are based on the production of 0.15 mm backweb separators. Separators are also
available in 0.2mm and 0.25mm backweb thickness.
Excludes TRI which is assessed separately below

Figure 2.4 illustrates ENTEK’s supply chain. In 2012 the raw material inputs (+TRI) were used to
make XX million m2vi of PE separators worth approximately €47 million in terms of sales value.
These separators were sold to XXvii customers, with ~80% from the EU and ~20% sold outside of
the EU.
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Figure 2.4: Raw materials used within production process 2012, tonnes per annum (tpa)

Note:
1.

The TRI and process oil are removed from the battery separator and recycled through a continuous process,
and so, other than a small amount of residual process oil, are not components of the final product unlike the
other raw materials.

The applicant purchases all of their TRI for their Newcastle (EU) site from one EU manufacturer
(DOW). The volume and cost of TRI purchased by ENTEK is presented in Table 2.2. Forecast
volumes of TRI purchases factor in expected increases in battery separator production over time.
Table 2.2: Volume and cost of TRI purchased (2008 – 2017)
Actual purchases

Forecasted purchases

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

Annual purchases (t)

302

345

267

341

51

48

42

42

42

42

Annual price (€/t)

XXX

XXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

Cost (€ million)

0.26

0.28

0.36

0.44

0.11

0.11

0.11

0.12

0.13

Note:
1.

2.

0.14
viii

Price data available from ENTEK is in pounds sterling (GBP). Data was converted using European Central
Bank (ECB) historical exchange rates. A constant exchange rate of €0.84 EUR to £1.00 GBP as presented
by the ECB for 2014 is assumed for years 2015 - 2017.
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXix.

There has been a substantial decrease in the quantity of TRI purchased since 2012 compared to
preceding years (~85% reduction) due to large scale investments in 2011 to improve the capacity of
carbon bed filtration systems to increase TRI recovery, and also the construction of secondary
enclosures around portions of the production lines to capture and recover fugitive emissions.
Further reductions in TRI consumption in 2015 are expected from the installation of advanced dryer
and oven technology.
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2.4.2 ENTEK Battery separator sales

Table 2.3 sets out sales volume and revenue for the Newcastle site. Prior to 2008 sales volume and
revenue had been steadily increasing. During the economic recession, as shown by sales figures for
2011 and 2012, ENTEK was affected by reduced EU growth and industrial output in the automotive
sector. As shown by 2013 figures, the market has begun to recover, with annual sales for the period
between 2014 and 2017 forecast to increase to around XX-XXmillion m2x, mainly as a result of a
predicted increase in the number of automotive vehicles in Asia. Increased demand for battery
separators can be achieved through higher throughput on existing lines (rather than building new
lines).
Table 2.3: Sales volume and revenue, Newcastle site (2008 – 2017)
Actual sales

Forecasted sales

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

Sales
(million m2)

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX xi

Sales revenue
(€ million)

29

35

54

50

47

48

57

57

58

58

Notes:
1. Figures have been rounded to nearest million
2. Sales revenue values for 2008 – 2013 are those reported in financial reports (ENTEK 2009; 2010; 2012; 2013)
while forecasted revenue for 2014 – 2017 are based a predicted average sales prices (See Table 2.5) and
production volumes for each year.

Battery separators are made to meet detailed customer specifications and are generally shipped
within the same year. Therefore production volumes and sales volumes are always closely matched
(rather than any production being stock-piled).
The applicant’s other production site in Oregon (USA) is larger and currently produces ~50% more
separators (based on 2012 figures). The Oregon site currently does not supply the EU market,
focusing mainly on the American (South and North) and Asian markets. Table 2.4 presents sales
data, actual and forecasted, for this site.
Table 2.4 Sales volume from Oregon site (2008 – 2017)
Sales
volume
(million m2)
Oregon (US)
site

Actual sales

Forecasted sales

2008

2009

2010

2011

2012

2013

2014

2015

2016

XXX

XXX

XXX

XXX

XXX

XXX

XXX

XXX

XXX

2017
XXX
xii

Note: All sales volume figures are rounded to nearest million m2

Table 2.5 sets out ENTEK’s annual average sales price achieved both historically and predicted up
to 2017. X x x x x x x x x x x x x xx x xx x xx x xx x x x x xx x xx x x x x x x xx x x x x x x xx x
x x x x x x x x xx x x x
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
x x x x x x x x x x x x x x x x x x xx x x xx x x x x x x x x x x x x x x x x x x x x x x x x x x x x x
x x x xxxx x x x x x x x x x x x x x x x x x x xxiii.
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Table 2.5: Annual average sales price (€/m2) of battery separator (2008 – 2017)xiv
Actual average prices
Average
price
(€/m2)

Forecasted average prices

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

X.XX

X.XX

X.XX

X.XX

X.XX

X.XX

X.XX

X.XX

X.XX

X.XX

Notes:
1. ……………………………………………………………………………………………………………………
…………………………………………………………………………………………………

2.4.3 End users

The separators made in the Newcastle site are sold to XXxv customers each year. Based on 2010 –
2012 figures, around 80% of the separators produced at the Newcastle site were sold within the EU.
The applicant’s main customers include:


XXXXXXXXXXXXXXXXXXXXXXXXXXX



XXXXXXXXXXXXXX



XXXXXXXXXXXXXXXXXXXXX



XXXXXXXX



XXXX



XXXX



XXXXXXXXXXX



XXXXXXXXXXXXXXXXXXxvi

Currently, 30-40% of sales in Newcastle are for Original Equipment Manufacturers (OEM)
batteries in new vehicles, while the remaining 60-70% is for replacement light automobile/light
truck/heavy truck batteries (i.e. for existing vehicles).
It is predicted that from 2014 onwards, around 20-30% sales in Newcastle will be for OEM
batteries, 50-60% will be for replacement light automobile/light truck/heavy truck batteries, and
10% will be for industrial batteries (forklifts, golf carts, back-up power for cellular towers,
submarines, etc.).

2.5.

Battery separator market

Global market size
All conventional batteries require battery separators. As of 2013, based on internal market research,
the global supply of and demand for PE battery separators are estimated to be:

24



Global Supply: ~630 million m2 / year



Global Demand: ~590 - 600 million m2 / year
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Number of battery separator manufacturers
ENTEK is one of the leading suppliers of PE SLI battery separators, but competes with companies
in the EU, and globally. Based on questionnaire responses (See Appendix B) ENTEK estimate they
account for 40% of the global PE SLI lead acid separators market (US site + UK site combined).
The majority of their competitors (who account for the remaining 60% of the global market) also
use TRI within their production process:


Daramic
o Corydon, Indiana - USA - produce separators with TRI;
o Norderstedt, Germany – This plant produces a product called DARAK which are not
thought to be used for SLI batteries (i.e. it is used in specialised industrial
applications);
o Dongli District, China – produce separators with TRI; and
o Prachinburi, Thailand – produce separators with TRI.
o Selestat, France - produce separators with hexane as solvent;
o Owensboro, Kentucky - USA - produce separators with hexane as solvent;



Microporous (formerly part of Daramic)
o (Feistritz, Austria) – produce separators with TRI; and
o Piney Flats, Tennessee - USA – produce separators with TRI.



Anpei (China) – produce separators with TRI.



BFR (Boading, China) – produce separators with TRI.



PT Separindo (Malaysia) – produce separators with TRI.

ENTEK predicts that increasing demand for automobiles in Asia will drive growth in the demand
for separators produced in their Newcastle and USA plants. In addition, the evolution of stop-start
technology and requirements (EFB/AGM) has led to the planned development of an enhanced
production process that will allow ENTEK to meet the more stringent performance requirements of
the start-stop battery platforms, which is predicted to lead to further production growth at the
Newcastle site.
Types of batteries
Batteries can be categorised in the broadest terms as primary (not rechargeable) or secondary
(rechargeable) batteries. Within these, there are many different types, including:


Alkaline – used in a range of household items including remote controls, portable CD
players, digital cameras, toys, torches and more;



Lead acid – used in automobiles, forklifts and large uninterruptible power supply systems;



Lithium ion – most widely used in mobile phones and electric vehicles;



Nickel cadmium – used in standby applications (including telecommunications), aviation
(for energy backup systems and engine starting), motive power (for specialist vehicles such
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as forklifts) and railway (e.g. emergency systems) as well as two-way radios, emergency
medical equipment and power tools; and


Nickel metal hydride – mainly used for portable electronic applications such as laptops,
powering hybrid electric vehicles and satellite applications (batteryuniversity.com).

Battery separators produced by ENTEK from their production site in Newcastle are only used
within lead acid batteries (LABs). These batteries are, within Europe and globally, the conventional
technology for providing energy storage for a variety of end-use applications, both mobile and
stationary, with over 62 million lead acid batteries produced in the EU in 2013 alone (EUROBAT,
2013). Around 44 million batteries produced (~70%) are for the after-market (i.e. replacement
batteries). LABs have maintained its presence for many decades due to its electrical characteristics,
recyclability and price, as well as its adaptability to new applications. They can also be
manufactured in a variety of sizes and designs and thus appeal to a wide range of OEMs. In
addition, the safety, reliability and performance of LABs over a broad temperature range , has been
well established, and is therefore seen as a trusted technology (EUROBAT et al., 2014).
Developments in battery technology
Whilst there is a stable and large market for existing automobiles that require conventional lead acid
batteries (i.e. existing stock of road vehicles) for starting, lighting and ignition (SLI), there are also
new developments in the automotive industry that could affect lead acid battery demand in the
future.
In recent years, technological advances in addition to increased cost of oil and focus on emissions
reductions and demand for greater fuel efficiency, have led to a rise in electric, hybrid and stop/start
technologies which are now competing with conventional auto power systems. In 2012, around 1%
of the 15 million new cars manufactured in the EU27 were electric, hybrid, and ethanol and natural
gas fuelled vehicles (ICCT, 2012; EAMA, 2012) and in the past five years, the proportion of
alternatively-fuelled vehicles registered has doubled (SMMT, 2013). In addition, it is estimated that
some 70% of new vehicles produced in the EU will have stop/start technology by 2015 (SAE,
2013).
Although the increased manufacturing of vehicles with alternative technologies is likely to impact
the lead acid battery market in the long term, short term impacts are likely to be more gradual
(ICCT, 2012). Consultation with EUROBAT (the Association of European Automotive and
Industrial Battery Manufacturers) confirmed that SLI applications would remain the dominant
global automotive technology for the foreseeable future. In addition, a report10 released in May of
this year (EUROBAT et al., 2014) concludes that there would be a significant impact on the overall
performance and cost of vehicles, as well as a negative effect on targets for fuel efficiency and
reduced CO2 emissions if the established battery applications were to be replaced with alternative
technologies. This is due to factors such as an established manufacturing base equipped for massmarket production, high resource availability and recycling efficiency.

10

This report was a collaborative project between; Eurobat, The European Automobile Manufacturers Association,
Japan Automobile Manufacturers Association, The Korea Automobile Manufacturers Association and the International
Lead Association.
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Battery separator technologies
Advancements in these new technologies utilise different batteries and separators which now
compete with lead acid SLI batteries. For example, valve regulated lead acid (VRLA) batteries
containing absorbed glass mat (AGM) separators are a leading technology in stop/start vehicles
(Meier et al., 2007). While AGM and PE separators are not direct substitutes (i.e. they are used in
different batteries requiring different characteristics)11, the underlying vehicle technologies compete
for market share in new cars. Feedback from consultation with DUs (three leading EU
manufacturers of lead acid batteries as well as consultation with EUROBAT) who make both
VRLA and PE SLI batteries indicated that they are two separate batteries with separate markets.
Specifically:






Customers cannot just retrofit to swap between types of batteries as there are specific
sizes available for the car battery;
For transportation applications, over 85-90% of lead acid batteries are made with PE SLI
battery separators, with the remainder (10-15%) using AGM for VRLA batteries;
For industrial applications, the market share is more evenly split with PE SLI battery
separators having 40% with the remainder split between DARAK/AGM/gel12;
AGM are used when they are a necessity (long cycle life) rather than as a substitute to
PE SLI separators; and
They expect in 10 years’ time that PE SLI battery separators will still have the same
market share (85-90% in transportation and around 40% in industrial applications).

The presence of new technologies is also predicted to increase innovation in LAB technology, as
manufacturers increase investment in R&D in the presence of increased competition (EUROBAT et
al., 2014).
Applications beyond the automotive industry
Beyond the automobile industry, the increased prevalence of renewable energy generation, is
leading to innovation in the lead acid battery stationary market. Strong demand is also expected for
non-lead acid technologies such as lithium-ion batteries (PRWeb, 2014). There is a growing market
for batteries in new applications, such as grid storage for renewables (i.e. solar, wind generation),
which is vital for their integration into current electricity grids. By 2020, Pike Research forecasts
that advanced lead-acid batteries will account for roughly 25% of the global battery-based grid
storage market, a small subset of the broader energy storage market (Pike Research, 2012). The
market value for advanced lead-acid batteries in grid storage is estimated to be approximately $6.8
billion (around €5 billion)13 in 2020. Recently, ENTEK has entered the market with a battery
separator product for stationary applications.

11

Based on communication with DUs

12

AGM and gel battery separators are both used within VRLAs, while DARAK separators (produced by Daramic) are
used mostly within stationary submarine and traction batteries (source: Daramic.com).
13

Based
on
currency
exchange
rate
of
European
Central
http://www.ecb.europa.eu/stats/exchange/eurofxref/html/index.en.html (Accessed 24/01/2014)
Use number:

1

Bank

Legal name of applicant(s): ENTEK International Limited

(1.3687):

27

SOCIO-ECONOMIC ANALYSIS
However, transportation applications, including replacement SLI batteries used in cars and the
continual use by OEMs, are still predicted to be the main market for lead-acid battery revenues.
2.6.
Risks from continued use of TRI
The intention of this section is to set out the potential risks from continuing to use TRI in the
applied for use scenario and to explain the current regulatory requirements that apply to ENTEK’s
use of TRI and how those risks are controlled.
2.6.1 Existing regulatory requirements

TRI is a highly controlled substance, its status as a substance of very high concern (SVHC) and
Annex XIV substance in REACH has already been set out in Section 1.5 of this document. This
section sets out the other regulatory requirements for ENTEK’s use of TRI. The key legislative
requirements are from EU and UK legislation (since the ENTEK production plant is located in
Newcastle upon Tyne the UK), summarised as follows:


REACH (European Parliament and Council Regulation (EC) No 1907/2006)



Carcinogens and Mutagens Directive - Directive 2004/37/EC of the European Parliament
and the Council of 29 April 2004 on the protection of workers from the risks related to
exposure to carcinogens or mutagens at work (Sixth individual Directive within the meaning
of Article 16(1) of Council Directive 89/391/EEC).)



Chemical Agents Directive - Directive 98/24/EC - on the protection of the health and
safety of workers from risks related to chemical agents at work, insofar as it relates to risks
to health from exposure to substances other than asbestos or lead



Control of Substances Hazardous to Health (COSHH) – UK Legislation - Control of
Substances Hazardous to Health Regulations 2002 – note that in the UK COSHH
implements Council Directive 2004/37/EC, on the protection of workers from risks related
to exposure to carcinogens at work, insofar as it relates to carcinogens other than asbestos;
and Council Directive 98/24/EC, on the protection of the health and safety of workers from
risks related to chemical agents at work, insofar as it relates to risks to health from exposure
to substances other than asbestos or lead;



Environmental permitting - Environmental Permitting (England and Wales) Regulations
2010 SI 2010 No. 675 (the Regulations), implementing European Community (EC)
Directive 2008/1/EC. Also UK Water Industry Act 1991 for control of discharges in waste
water to the foul sewer.

The status of TRI in terms of how it is classified as hazardous is very important and relevant to the
way that various legislation demands that it is controlled. This is because substances with certain
hazards require more stringent controls or come under certain legislative regimes. The classification
and labelling of TRI under the relevant legislation in the EU (and therefore UK) is therefore an
important starting point since it underpins the need for control of the substance.
The harmonised classification and labelling of TRI (under Annex VI of Regulation (EC) No
1272/2008 (CLP Regulation)) is set out in Table 2.6.
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Table 2.6

Classification and labelling of TRI

Hazard Class and Category Codes

Hazard phrase

Skin Irrit. 2

Causes skin irritation

Eye Irrit. 2

Causes eye irritation

STOT SE 3

May cause drowsiness or dizziness

Muta. 2

Suspected of causing genetic defects

Carc. 1B

May cause cancer

Aquatic Chronic 3

Harmful to aquatic life with long-lasting effects

The key feature of the classification of TRI is its hazard to human health. The classification as a
carcinogen (Carc. 1B) means that it is an SVHC under REACH. It also means that it meets the
criteria for a carcinogen under the Carcinogens and Mutagens Directive. It is also relevant for the
UK legislation under COSHH because COSHH applies to any substance that is listed in Table 3.2
of part 3 of Annex VI of the CLP Regulation, and for which an indication of danger specified for
the substance is very toxic, toxic, harmful, corrosive or irritant. TRI is listed in Annex VI of the
CLP and carries an indication of ‘danger’ according to CLP (the phrases very toxic and toxic etc.
were used in the previous system of classification (Dangerous Substances Directive) for which TRI
carried the indication of danger ‘T’ – toxic.)
Control of Substances Hazardous to Health (COSHH) – UK Legislation - Control of
Substances Hazardous to Health Regulations 2002
REACH and COSHH are similar in that both require a risk assessment taking into account the
hazards of substances used in the workplace and the possible exposure of workers to hazardous
substances. In COSHH it is the employer’s responsibility to conduct the risk assessments for all
substance that may be hazardous to health and to impose site-specific and process-specific measures
to control exposure. COSHH relies somewhat on UK workplace exposure limits (WEL) and the
objective is to keep exposure to workers below the relevant WEL. REACH information is
complimentary to this; in REACH, application of the RMM in the extended Safety Data Sheet
(eSDS) indicates likely compliance with the derived no effect limit (DNEL) (the safe level for
humans, in this case workers). In COSHH, the use of good control practice (set out in guidance
from the UK HSE) indicates likely compliance with WEL. Normally, good practice under COSHH
and RMM under REACH are complimentary, but if assessment in either regime calls for extra
controls, these need to be applied.
Compliance with COSHH has prompted ENTEK to conduct internal air monitoring (static
monitors) over many years to check compliance with the WEL. In addition, more recently ENTEK
has also conducted personal monitoring with badge monitors; these are small devices that are worn
by workers to measure TRI exposure. Personal monitoring studies have been conducted by ENTEK
at the Newcastle facility every quarter year, since 2012. Static and personal monitoring
measurements have been used to calculate estimates of worker exposure and are reported in the
exposure scenario.
Prior to REACH, the main legislation for control of TRI exposure in the workplace was COSHH.
The UK worker exposure level (WEL) for TRI was and remains at 100 ppm, 8 hour total weight
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average (TWA) (a concentration in air of 100 parts per million averaged over an 8 hour period). An
indicative occupation exposure limit (iOEL) was used in REACH registration as the DNEL for
inhalation (long term effects), and thus an iOEL for ENTEK of 10 ppm, 8 hour TWA was set
(according to the eSDS – Exposure Scenario and RMMs communicated to ENTEK by its TRI
supplier). In addition, it is understood from ENTEK’s TRI suppliers that there is the possibility that
the iOEL developed for TRI could in the future be adopted as a binding OEL on the Carcinogens
Directive (a binding OEL is one which must be adopted as the standard for all EU member states).
The obligations for ENTEK under the Carcinogens Directive are discussed below.
Carcinogens Directive
Directive 2004/37/EC on the protection of workers from the risks related to exposure to carcinogens
or mutagens at work (the Carcinogens and Mutagens Directive), applies to TRI due to its
classification as a carcinogen. The Directive indicates that in the case of any activity likely to carry
the risk of exposure to carcinogens or mutagens, the nature, degree and duration of workers'
exposure must be determined on a regular basis in order to assess any risk to workers' health or
safety and decide the steps to be taken. All routes of exposure must be taken into account, including
absorption into and/or through the skin. Particular attention must be paid to workers who are
especially at risk.
The Directive sets out employers' obligations regarding reduction and replacement of carcinogenic
and mutagenic substances:


Employers must reduce the use of a carcinogen or mutagen, particularly by replacing it, as
far as is technically possible, with a substance, preparation or process that is not dangerous
or is less dangerous.



Employers must ensure that the carcinogen or mutagen is manufactured and used in a closed
system. If this is not technically possible, employers must ensure that the level of exposure
is as low as is technically possible.

Exposure must not exceed the limits set out in Annex III. TRI is not listed on Annex III, however,
as mentioned above, an indicative OEL of 10 ppm 8 hour time weighted average has been set by the
Scientific Committee on Occupational Exposure Limits (SCOEL). In the UK the obligations of the
Carcinogens and Mutagens Directive are covered under COSHH.
Existing Substances Regulation (Pre-REACH)
Whilst ENTEK’s obligations to control TRI exposure to workers has been covered by COSHH and
REACH, it is relevant to consider the outcome of the assessment of TRI as an existing substance
under the European Existing Substances Regulation (ESR) (EC Council Regulation (EEC) No
793/93 of 23 March 1993 on the evaluation and control of the risks of existing substances).
The EU Risk Assessment Report (EURAR) concluded for human health a need for limiting the
risks; risk reduction measures which are already being applied shall be taken into account, for:
workers, consumers and for humans via the environment. A risk reduction strategy (the risk
management step in ESR to assess how possible risks identified in the EURAR can be managed),
was carried out for environment risks. For the human health risks, decisions were taken at the Risk
Reduction Strategy Meeting for TRI that took place in 2006. Transitional measures and a Voluntary
Agreement were agreed as the most effective means of achieving the desired objective in the
timeframe of REACH. The French Competent Authority subsequently submitted an Annex XV
dossier Under REACH for identification of the substance as CMR in February 2010. The
subsequent REACH status of TRI was set out in Section 1.5.
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Environmental permitting
As the title suggests this legal framework is intended to protect the environment from emissions
from industrial plants. This is relevant since this is the legalisation that controls the emissions of
TRI from the ENTEK plant at Newcastle, and thus the control of emissions that could lead to
potential exposure of the general public to TRI.
Emissions to air are covered under the Environmental Permitting (England and Wales) Regulations
2010. ENTEK’s permit (EPR/WP3434LT) is issued by the Environment Agency. According to this
permit a new single stack from Carbon bed Absorbers 1-4 has a limit of 100 mg/m3 (100 mg per
cubic meter at normal temperature and pressure). There is also a fugitive emissions reduction
programme in the permit. This has to detail the measures to be used to control fugitive emissions of
halogenated solvent (TRI) . Potential sources of fugitives must be identified along with a review of
the controls in place to prevent, or where this is not possible, minimise emissions. The plan must
identify improvements that can be made. This was effective from 1 January 2010 and then is to be
updated every two years thereafter.
Emissions to wastewater are covered under the UK Water Industry Act 1991. ENTEK operates
under a Discharge of Trade Effluent Consent (No: N1378) issued and monitored by Northumbrian
Water. Any waste-water from the process that contains TRI is treated via distillation prior to
discharge to trade effluent. The amount of TRI in the trade effluent discharge is set by the trade
effluent discharge consent. The current limit set is 1.2 mg/l. Daily release rates are reported in the
exposure scenario.
2.6.2 Hazards and exposure to TRI

As stated in Section 1.5, TRI is included on the Authorisation list (Annex XIV) because of its
carcinogenic properties (category 1B meeting the criteria of Article 57 a).
In the exposure scenario and in the context of this Authorisation application for the applied-for use
of TRI, it is relevant to consider the DNEL (iOEL) in a risk characterisation since, until very
recently, and in the context of an iOEL the substance can be considered to have a safe level for
workers. In the assessment of exposure and risk (see exposure scenario) it is possible to compare
the exposure levels to the dose-response curve for cancer risk as derived by ECHA14, the risk is then
expressed as the risk of cancer from the relevant exposure level.
The risk characterisation in the exposure scenario compares the exposure levels determined from
measured data and compares these to the safe level for TRI (derived from the iOEL). The risk
characterisation is undertaken for human health for workers and for the general public (i.e. man via
the environment).
The focus of the application is the properties of the substance that cause it to be listed as an SVHC.
As noted for TRI, this is the carcinogenic properties. The hazard of the substance is therefore
related to its potential to cause cancer and thus human exposure is relevant. However, as indicated
from the classification of the substance, the substance does have other hazards both to humans (TRI

14

ECHA 10 April 2014, RAC/28/2014/07 rev 2 Final. Application For Authorisation: Establishing A Reference Dose
Response Relationship For Carcinogenicity of Trichloroethylene.
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is an eye and skin irritant as well as mutagenic), and it is also indicated as harmful to aquatic life 15.
Potential exposure to TRI arises from fugitive emissions from the separator manufacturing process,
where TRI is used as a solvent for the removal of polyolefin process oil from polyethylene sheet.
The oil is removed from the sheet by passing the sheet through a sealed unit (‘bath’), containing
TRI.
In the ENTEK plant at Newcastle, operations involving TRI are undertaken within two enclosures
(two production lines are enclosed in each enclosure). The air from each enclosure is extracted and
passes to carbon beds for solvent capture / recovery. Emission data from monitoring in the facility
is used to calculate a rolling two hour and twelve hour exposure level (as noted above personal
monitoring is also in place). The current internal limit is set at 7ppm (37.6 mg/m3) – based on prorating of the 10 ppm 8 hour time weighted average OEL to 12 hours. Operators are excluded from
the enclosures apart from undertaking essential process checks and any engineering / maintenance
activities. However, access to the enclosures is controlled in relation to respirator wearing and time
within enclosure.
The extraction of air from the system is sent to the carbon beds for solvent capture / recovery of
solvent (the calculated efficiency of the carbon beds is currently 99.7%). Trichloroethylene which is
not captured is released to atmosphere via a stack. The emissions from the stack are continuously
monitored and have a permit limit set at 100 mg/m3 (17 ppm).
The releases to atmosphere from the facility from the stack and from other fugitive emissions give
the possibility for exposure of the general public and the environment to TRI from aerial emissions.
This and the limited release to waste water give the possibility of exposure of the general public to
TRI via food and water intake as well as through direct exposure to the atmosphere.
Table 2.7 and 2.8 below shows the safe levels and the relevant exposure/cancer risk equations that
have been derived for TRI for workers and for the general public.
Table 2.7. Type of risk characterisation required for workers
Route of
exposure

Type of effect

Hazard conclusion

Systemic

DNEL (Derived No Effect Level) = 36.7 mg/m³ (12 hour shift)

Long Term

At 6.2 mg/m3 and above:
Excess risk = 6.9 × 10-4 (mg/m3)-1 × concentration (mg/m3) –
0.0039

Inhalation

Below 6.2 mg/m3:
Excess risk = 6.4 × 10-5 (mg/m3)-1 × concentration (mg/m3)
Systemic Acute DNEL (Derived No Effect Level) = 164.1 mg/m³

15

The predicted no effect concentration (PNEC) for surface water reported in the EU Risk Assessment report is 115
μg/l.(micrograms per litre).
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Route of
exposure

Type of effect

Hazard conclusion

Systemic

DNEL (Derived No Effect Level) = 7.8 mg/kg bw/day

Long Term

At 4.72 mg/kg bw/d and above:
Excess risk = 9.09 × 10-4 (mg/kg bw/d)-1 × dose (mg/kg bw/d) –
0.0039

Dermal

Below 4.72 mg/kg bw/d:
Excess risk = 8.4 × 10-5 (mg/kg bw/d)-1 × dose (mg/kg bw/d)
Note: Oral exposure is not considered to be relevant for workers.

Table 2.8. Type of risk characterisation required for the general public
Route of
exposure

Type of effect

Hazard conclusion

Inhalation

Systemic

DNEL (Derived No Effect Level) = 13.7 mg/m³

Long Term

At 6.2 mg/m3 and above:
Excess risk = 6.9 × 10-4 (mg/m3)-1 × concentration (mg/m3) –
0.0039
Below 6.2 mg/m3:
Excess risk = 6.4 × 10-5 (mg/m3)-1 × concentration (mg/m3)

Oral:

Systemic

DNEL (Derived No Effect Level) = 0.9 mg/kg bw/day

Long Term

At 0.92 mg/kg bw/d and above:
Excess risk = 4.66 × 10-3 (mg/kg bw/d)-1 × dose (mg/kg bw/d) –
0.0039
Below 0.92 mg/kg bw/d:
Excess risk = 4.32 × 10-4 (mg/kg bw/d)-1 × dose (mg/kg bw/d)

Note: Although derived by ECHA, in the exposure scenario and this SEA dermal exposure is not
considered to be relevant for general population
In the exposure scenario there is a comparison of the DNELs to exposure measured and estimated in
the Newcastle facility and also calculations of the excess cancer risk for workers and general public
at the estimated exposure levels.
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2.6.3 Use summary

The facility at Newcastle is very efficient at TRI recovery, it processes 112,725 tonnes of TRI per
year; 112,683 tonnes of which are circulating, recovered, and recycled and about 42 tonnes of
which are lost. This gives a recovery efficiency of 99.96%. In summary, the annual volumes are:


112,683 tonnes/year – the annual turnover of TRI ‘processed’ (i.e. circulating recovered and
recycled within the plant’s trichloroethylene system). The volume of TRI in the system at
any one time is c. 50 tonnes, which is allocated as follows: Lines 1 and 2 have 7.5 tonnes in
each; Lines 7 and 8 have 15 tonnes each; and there is 5 tonnes in storage).



42 tonnes/year – this is actual annual amount purchased in 2013 to replace ‘lost’ TRI during
processing (Table 2.2). This comprises: 17.0 tonnes lost as controlled emissions; 24.9 tonnes
of fugitive emissions; and the remaining 0.122 tonnes is assumed to be residual in product.

A summary of the 42 tonnes ‘lost’ TRI during processing is set out as follows:
Volume released to atmosphere via stack = 17 tonnes
Volume released to atmosphere as fugitive emissions = 24.9 tonnes

Total release to
air: 41.9 tonnes

Volume assumed to be residual in product = 0.122 tonnes
Volume released to waste water = 0.00348 tonnes (3.48 kg)
Of the volume released to air some will end up in soil near to the site. Of the volume released to
waste water some will end up in surface water and some in sewage sludge that may then be spread
on land.
It is estimated from the use calculations (that an annual total of 0.122 tonne of TRI remains in the
14,355 tonnes of separator product produced per year (2013 figures). This means that the residual
TRI in product is 0.00085% by weight (i.e. 0.122/14,355 * 100 = 0.00085). This information can
be used to estimate the total amount of TRI in a single battery.
As an estimate, a typical lead-acid battery contains 1.5 m2 of separator and the typical basis weight
of separator product is 0.165 kg/m2. Therefore, a typical battery contains 0.2475 kg of separator (1.5
* 0.165 = 0.2475), of that 0.00085% by weight is TRI. Based on this estimation as a worst case a
typical battery might contain 2.1 mg of TRI (0.2475 * 0.0000085 = 2.1E-06 kg = 2.1 mg).
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3.

NON-USE SCENARIO

3.1.
Introduction
The non-use scenario sets out the likely responses by affected parties if authorisation for the applied
for use is refused (and therefore ENTEK would need to cease use of TRI by the Sunset Date). This
involves a screening exercise where all possible responses are considered and screened (with
justification) to determine the most likely response(s) along the supply chain. These responses take
into consideration the process and timescales (discussed in Section 3.2) by which any new
separators produced by ENTEK (i.e. using alternatives) would be tested for commercial use.
3.2.

Qualification (approval) times for any new PE separators

During consultation with battery manufacturers, information regarding the steps necessary to
qualify a new battery separator made without TRI by ENTEK was gathered. Each individual
battery manufacturer indicated that new battery separators would need to be internally tested for a
period of at least 4 to 8 months for transportation applications and at least one year for industrial
applications. There would also be an additional waiting period to allow the product to advance
through the testing queue. After internal testing, the battery manufacturer’s customer would then
need to test each product, which could take a further 6 months (aftermarket) - 1.5 years (for OEM
customers), after some waiting period to advance through the testing queue. EUROBAT members
(that also responded to the questionnaire) estimate that this approval process to qualify new battery
separators would take longer, at a minimum of 24 months.
According to ENTEK and confirmed by one battery manufacturer, battery manufactures only
approach their customers to test a new product when they have multiple changes to be approved.
Any single change, such as a separator made with a new extraction solvent, could potentially have
to wait a period of time before the approval process could start. Manufacturers and EUROBAT
explained further that they would then gradually phase-in the new product in the market (as there
would not be an instant substitute/swap) over a period of at least 2 to 4 years, as the product would
have to establish its reputation on the market (in terms of cost effectiveness).
3.3.
Possible responses to a refused authorisation
Table 3.1 sets out possible responses to a refused authorisation by each directly affected actor along
the supply chain. The analysis is based on discussions with key personnel at ENTEK as well as
three of ENTEK largest customers16 and supporting evidence in the Analysis of Alternatives (AoA).
Supporting text is included, which provides justification for why some responses are expected to be
more likely (or unlikely) compared to other possible responses.

16

Communication with downstream users was based upon the completion of a questionnaire (either verbal or written),
which is provided in Appendix C.
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Table 3.1
Supply
chain

Likely response(s) to a refused authorisation
Possible
response

Likelihood

Shutdown
production

Possible for local suppliers –ENTEK uses several local suppliers in the North East of England for colourants,
antioxidants and stearates and bespoke cardboard boxes. The local supplier for bespoke cardboard boxes used for
distributing battery separators to ENTEK’s customers, is dependent on orders from ENTEK (who are their main
customer) and could shut down if ENTEK stop making battery separators in Newcastle (England).
Yes for large suppliers – Currently the Newcastle site sources around 86% of its raw materials within the EU1. As
a significant portion of the EU battery separator market for these materials would be lost was authorisation refused,
they would have to seek to supply remaining and any new battery separator production sites outside of the EU in
order to preserve their existing sales volume. The urgency of seeking new customers would depend on how
important ENTEK demand compared to their overall sales.

EU
upstream
suppliers
Reduce
production

Whilst raw materials are generally traded globally, the ability of EU suppliers to gain market share in regions
outside of the EU would be dependent on factors such as the number of competing suppliers outside of the EU,
differences in quality of raw material, cost of transportation relative to the cost of the product and any taxes/levies
imposed.
The main location of battery separator production sites outside the EU are China and the US. Given the proximity
of local suppliers in these regions, it is likely that EU suppliers will see an overall reduction in demand for their
materials (relative to non-EU suppliers). ENTEK have indicated that were their EU production to move to their US
site, as a result, no supplies would be sourced from within the EU.

The
applicant

1

Use a “drop
in”

Not commercially feasible in the next 12 years – The AoA assesses in detail eight possible alternatives:


Dichloromethane (methylene chloride);

ENTEK email response 04/12/2013
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Supply
chain

Possible
response

(ENTEK)

alternative
solvent

Likelihood








Hexane;
Vertrel® SDG;
HFE 72DE 1,2-trans-dichloroethylene;
Tetrachloroethylene (perchloroetheylene);
n-Propyl Bromide;
D-Limonene; and
Acetone.

None of these alternatives are currently commercially feasible to ENTEK. A number of lab tests show that some
(e.g. methylene chloride and perchloroetheylene) may be suitable in the future but a number of steps would have to
be carried out (See Section 5 of the AoA) which rule out the use over the next 12 years. Given the time delays
before any production would be possible (i.e. at least 12 years) these alternatives are also not economically feasible
as the plant could not exist without any production for 12 years.
XXXXXXX
XXXXXXX
XXXXXXX
XXXXXXX

…………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………
………………………………………………………………………………….xvii
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Supply
chain

Possible
response

Relocate
production
outside of the
EU

Other EU
battery
separator
producers

Seek to gain
greater
market share
through
increased
sales in the
EU

Likelihood

Certain - As there are no clear alternative processes or drop in substances that can be implemented (even as a
temporary option) at the Newcastle site if authorisation were refused, the only response possible for ENTEK would
be to cease production in Newcastle.
Based on management discussions, in order to continue to serve the existing market from the Newcastle site
(predominately the European market) more production lines will be added to their existing site in Oregon (USA).
The US plant would continue to use TRI subject to no significant changes in regulation in the US on TRI2.

Possible but unlikely – There are two other companies in the EU that make lead acid SLI PE battery separators.
Microporous (formerly Daramic) has a site in Austria (Feistritz) which also uses TRI. In the non-use scenario, it is
assumed that both Micropourous and ENTEK will be refused authorisation. This would leave one EU producer Daramic, who use hexane – serving the European market.
Daramic’s site in France (Selestat) uses a discontinuous production process using hexane rather than TRI. It is
thought that increasing production might not be possible as their production might then be covered under the
Seveso (II) Directive, which controls major accident hazards involving dangerous substances. It is difficult to
explore this further through consultation given Daramic is a competitor and therefore is unlikely to be willing (or
able) to share any production related information. As part of consultation with DUs, some respondents suggested
that they would use additional supply from Daramic, where available, but expected that the majority of previous
orders from ENTEK would have to come from outside of the EU.

2

In California, the California's Office of Environmental Health Hazard Assessment has announced plans to add TRI to the list of reproductive toxicants maintained under
Proposition 65 http://oehha.ca.gov/prop65/CRNR_notices/admin_listing/requests_info/031513TCE.html
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Supply
chain

Possible
response

Non- EU
battery
separator
producers

Seek to gain
greater
market share
through
increased
sales in the
EU

Purchase
battery
separators not
made with
TRI

ENTEKs
existing
customers
(e.g.
battery
Import
manufactu battery
rers)
separators
from outside
the EU (as an
article)
Import lead
acid batteries
from outside

Likelihood

Certain – There are already a number of non-EU production sites making lead acid battery separators. It is known
that the majority of these production sites outside the EU use TRI, as it is the preferred solvent (and only solvent
known to work, other than hexane) for making lead acid PE SLI battery separators. They are predominately
located in the US and China and at present their main markets are not the EU. Therefore they would have to
increase production to meet EU demand.
Since ENTEK have indicated that they would add production lines to their US site to make lead acid PE SLI
battery separators for the EU market, it is equally likely/certain that some competitors would similarly follow in
adding production capacity in order to try to gain market share in the EU.

Likely – As noted earlier, Daramic have one site in France that uses hexane as well as one in Owensboro in
Kentucky (USA). These sites may have potential to increase production but at least in France, they would need to
ensure compliance with Seveso (II) Directive given hexane is a flammable solvent. Communication with some
customers has revealed that they are likely to increase purchases of PE separators made with hexane and
supplement excess demands with imports of TRI separators from non-EU manufacturers. They also noted that
they would not seek to switch technology from PE SLI batteries to VLRA (i.e. two different products with distinct
market applications).

Certain – Most customers are expected to find new lead acid battery separator suppliers located outside of the EU
which still uses TRI. This applies to any of ENTEKs EU or non-EU based customers, and was confirmed during
consultation with three of ENTEK’s leading customers. For EU companies it will be possible to import the lead
acid PE SLI battery separator as an article.
Very unlikely– While it is technically feasible for customers to import a complete lead acid battery rather than just
the separator it is very unlikely. Lead acid battery manufacturers would not convert their manufacturing plants into
wholesale supplying facilities, not only because of the large capital investment (machinery) already in place, but
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Supply
chain

Possible
response
the EU

Switch to a
different type
of battery (&
separator)

40

Likelihood
also due to the weight of these separators (being light) compared to other components of a lead acid battery. As a
result it will still be cheaper to import a separator rather than import the whole battery. This was confirmed
through consultation with three of ENTEK’s leading customers.
Very unlikely – Most automobiles on the market today use lead-acid batteries. The sourcing of a battery separator
is unlikely to determine whether a car manufacturer, and subsequently, the battery manufacturer, changes its choice
of battery technology. Weight and performance plays a more significant role where some manufacturers have
chosen, for example where electric vehicles have chosen to use either lithium-ion (Li-ion) batteries (e.g. Nissan
Leaf) or Nickel-metal hydride (NiMH) batteries (e.g. Toyota Prius). However, ultimately battery manufacturers
produce what OEMs demand.
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3.4.

Responses assumed in the CBA

The screening based on available evidence, and consultation with three of ENTEK’s leading
customers, suggests that the most likely responses along the supply chain are:


EU upstream suppliers will face a reduction in demand for their raw material from their
battery separator market (other markets being unaffected). The volumes purchased by
ENTEK are relatively small so plant closures are not expected except for (potentially) local
suppliers who are more reliant on ENTEK’s demand for their products;



ENTEK (UK and US site) would relocate all production capacity from the Newcastle site,
by creating new production lines at the US site in Oregon.



Microporous (Austria plant) who also make battery separators in the EU using TRI (one site
in Austria) are also assumed to cease production (due to also being refused authorisation).
The impacts on Microporous are not assessed in this AfA, as they are submitting their own.



Daramic (France site) - This competitor’s site uses hexane as a solvent (the only one in the
EU) and is assumed to continue production and will seek to increase its EU market share
(subject to capacity constraints) as the only supplier based in the EU.



Other non-EU battery separator producers are expected to increase their production capacity
(similarly to ENTEK in the US) to import their products (still made with TRI) into the EU
market.



ENTEK existing customers and DUs – All lead acid battery manufacturers are expected to
continue to purchase similar PE SLI battery separators from the single manufacturer
(Daramic in France) that does not use TRI (within the EU), as well as purchasing those
made using TRI from suppliers outside of the EU, rather than switch to another battery
technology. This was confirmed to be the most likely outcome through direct consultation
with DUs.
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4.

COMPARISON OF RISKS AND BENEFITS OF CONTINUED USE

4.1.

Introduction and scope of the assessment

The aim of this section is to compare the risks and benefits of continued use of TRI. This is done
by comparing the impacts from the applied for use scenario with the non-use scenario. The changes
in impacts (often referred to as the ‘net’ impacts,) form the basis of the cost-benefit analysis (CBA)
and stem from changes in consumer prices, producer profits, and risks to the environment and
human health (e.g. due to work place exposure)1. An overall positive net impact would mean that
authorisation is justified from the overall perspective of society. A negative net impact would
indicate that society is better off if authorisation were refused.
Impacts were screened to determine those to be assessed within this section. This screening
exercise is included as an appendix (Appendix D) to show to interested parties and the SEA
Committee (SEAC) that a wide range of impacts were considered and any justification for not
assessing them further.
The assessment focuses on the EU (i.e. EU-28), as recommended in the ECHA SEA guidance. The
assessment considers continued use of TRI for 12 years (which aligns with the minimum review
period required by ENTEK) and then considers all relevant impacts (whenever that occurs)
associated with a refused authorisation (e.g. any changes in workplace exposure and sales revenue).
It is also worth highlighting that this assessment relates to ENTEK’s use of TRI. The impacts of a
refused authorisation for Microporous (the other EU lead acid battery separator manufacturer using
TRI) are not considered, as this is being assessed within their own AfA.
4.2.

Economic impacts

4.2.1 Lost profit to ENTEK

As noted in Section 3.3, ENTEK’s response under the non-use scenario would be to cease
production at their Newcastle site and build new production lines at their existing US site in order to
continue to supply the EU market.

1

It is important to note some key caveats about the scope of the analysis that can be practically undertaken to support
the SEA. Formally – in terms of the underlying principles of economic analysis – the CBA should be based on changes
in consumer and producer ‘surpluses’. Consumer surplus is the difference between what a consumer is willing to pay to
purchase a product and the price they actually a pay. Producer surplus is the difference between they price received for
a product and the minimum they would be willing to sell it for (typically represented by the marginal cost of
production). In combination, the combined net change in consumer and producer surpluses (the ‘economic surplus’)
represents the genuine change in overall social welfare perspective that the SEA is concerned with; hence if product
prices or production costs change as a result of a refused authorisation, there are consequential changes in economic
surpluses along the supply chain. However, data to calculate these changes in economic surplus are often not readily
observable (e.g. information on average and marginal costs of production are confidential to upstream suppliers and
downstream users). Hence the analysis that supports a SEA is typically based on financial flows (e.g. sales revenue,
profits, operating costs) from which changes in social welfare may be inferred. In many instances this is an appropriate
approach as it is sufficient to demonstrate the balance of impacts in terms of order of magnitude (i.e. whether the risks
to human health and the environment from continued use outweigh the benefits of authorisation, or vice versa).
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There would no longer be any sales generated from ENTEK within the EU. Table 4.1 presents the
estimated lost EU sales to ENTEK over the period from April 2016 (sunset date) – 2027. Lost sales
are estimated to be around €59 million per year with a present value (PV) of €592 million over the
minimum 12 year review period required. These estimates are based on forecasts for production of
XXxviii million m2 per year and an average sales price of €X.XXxix /m2 (see Section 2.4.2 for
historical and forecasted sales data).
Table 4.1: Lost EU sales value to ENTEK from 2016 - 2027
Based on forecasted growth

Loss per year

Lost sales volume (million m2)
Lost sales revenue (€ million)

XX
58

Total loss 2016
- 2027
X,XXXxx
680

Total (PV)
549

Notes:
1. Figures have been rounded to the nearest unit and rounded to a larger unit of measure (i.e. million m 2 and €
million) to avoid spurious accuracy.
2.

Lost EU production is based on an estimate provided by ENTEK of XXxxi million m2 produced per year in
2016 to 2027.

3.

Lost sales revenue is calculated from April 2016 (sunset date), based on the actual average sales price for the
time period (2008 – 2013) of X.XXxxii/m2. Financial reports (ENTEK 2009; 2010; 1012; 2013) were used to
calculate actual average sales price for the time period.

4.

Prices have not been adjusted for inflationary or non-inflationary price changes over time, and so lost sales are
likely to be underestimated. Present value (PV) has been estimated using a discount rate of 4%, as
recommended by the ECHA SEA guidance (2011), with a base year of 2016.

5.

Yearly values do not sum to equal total values, as losses in 2016 were calculated from April (the sunset date)
onwards (i.e. not a full year of production lost).

As a sensitivity analysis, Table 4.2 presents the potential lost sales value using the average annual
sales revenue from 2008 – 2013. These values assume there is no increase in annual sales revenue
during the assessment period (2016-2027) compared to the annual average over the period 20082013.
Table 4.2: Lost sales value to ENTEK from 2016 – 2027 (sensitivity analysis)
Assuming no growth
Lost sales volume (million m2)
Lost sales revenue (€ million)

Loss per year

Total loss 2016
- 2027

Total (PV)

XX
45

XXXxxiii
521

421

Notes:
1. Figures have been rounded to the nearest euro million to avoid spurious accuracy.
2.

Lost EU production is based on average production 2008 - 2013 estimate provided by ENTEK of XXxxiv
million m2 per year. Lost sales revenue is calculated from April 2016 (the sunset date) based on the actual
average sales revenue for 2008 – 2013 of €44 million, as reported in their financial records (ENTEK, 2009;
2010; 2012; 2013).

3.

Prices have not been adjusted for inflationary or non-inflationary price changes over time, and so lost sales are
likely to be underestimated. Present value (PV) has been estimated using a discount rate of 4%, as
recommended by the ECHA SEA guidance (2011), with a base year of 2016.

4.

Yearly values do not sum to equal total values, as losses in 2016 were calculated from April onwards (i.e. not a
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full year of production lost).

In order to better approximate changes in producer surplus, lost profit needs to be determined rather
than sales, as reduction in production could also result in reduced operating costs for labour and raw
materials.
The ECHA authorisation guidance (ECHA 20112, pg. xi) indicates that “gross profit of a substance
or a product is the difference between the sales revenue and the variable and fixed costs of
producing the product. Fixed and variable costs (also known as “cost of goods sold”) include for
example materials and labour. Gross Profit = Revenue - variable costs - fixed costs”.
In order to determine gross profit, financial reports (ENTEK, 2009; 2010; 2012; 2013) were used.
These are suitable to use since the information provided in the reports have been audited and since
ENTEK only makes battery separators using TRI (i.e. no other products or alternative processes),
the information is directly related to the battery separators subjected to authorisation.
Table 4.3 presents historical: sales revenue, cost of goods sold and gross profit. Gross profit from
2008 – 2013 equates to 26% of sales revenue (on average).
Table 4.3: Historical sales revenue, cost of sales and gross profit
2008
29.1
23.5
5.6

ENTEK
Sales revenue (€ million)
Cost of goods sold (€ millions)
Gross profit (€ million)

2009
34.6
26.4
8.2

2010
54.2
37.3
16.9

2011
50.2
35.4
14.8

2012
47.1
33.5
13.6

2013
47.9
36.4
11.5

Notes:
1.

Values reported in financial records (ENTEK, 2009; 2010; 2012; 2013).

Using the 26% profit/sales percentage to the estimated loss of sales revenue over the review period
being requested, as shown in Table 4.4, it is estimated that if authorisation were refused, ENTEK
could lose potential profits of ~€143 million (PV). Sensitivity analysis was undertaken, where sales
revenue is fixed at the 2008 - 2013 average (i.e. assuming no growth in the market), whereby lost
profits is estimated at €110m (PV).
Table 4.4: Lost profit to ENTEK from 2016 – 2027
Lost profit
‘Best’ estimate – based on growth in sales
Sensitivity: 2008-2013 average sales

Loss profit per
year (€m)
15

Total loss 2016
– 2027 (€m)
177

Total loss
(PV) - (€m)
143

12

136

110

Notes:
1.

Figures have been rounded to the nearest euro million to avoid spurious accuracy.

2.

Present value (PV) has been estimated using a discount rate of 4%, as recommended by the ECHA SEA
guidance (2011), with a base year of 2016.

2

(ECHA 2011) - Guidance on the preparation of an application for authorisation, Version 1, January 2011:
http://echa.europa.eu/documents/10162/13643/authorisation_application_en.pdf.
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3.

Yearly values do not sum to equal total values, as losses in 2016 were calculated from April onwards (i.e. not a
full year of production lost).

4.2.2 Direct cost to ENTEK to shut down production outside the EU

As outlined in Section 3, under the non-use scenario ENTEK would relocate production outside of
the EU. As shown in Table 4.5, this would result in costs of ~€XX.XXmxxv associated with closing
down the existing site, which are relevant to the SEA (as the costs are incurred within the EU),
although the €X millionxxvi redundancy payment is a ‘transfer payment’ (from ENTEK to its
employees) which is therefore considered as a social impact (Section 4.5). The costs to build
production lines at the US site (€XX.XXmxxvii) is relevant to present (for the AoA) but are not
included in this SEA as they which are costs occurred outside of the EU. The total cost estimates
shown in Table 4.5 and profit estimates shown in Table 4.4 further support the selection of the nonuse scenario in which ENTEK would relocate at a total cost of ~€XXmxxviii, rather than forgo profit
of €143 million over the period 2016 - 2027.
These estimates are based on the basis of maintaining sufficient ENTEK supply on the market.
This is critical to avoid using market share to competitors. Rather than relocate the existing
production lines, the new site would be built prior to the sunset date while keeping the Newcastle
site operational until the sunset date. Planning and construction of two additional production lines
in the US would begin upon a negative draft decision being made by the EC, rather than wait until a
final decision has been made. As each production line in the US comes online, two production lines
in the UK plant will be closed down (i.e. equivalent volume due to older production technology).
Some equipment from the UK plant would be taken to the US to provide backup/spare parts.
Table 4.5: Costs to ENTEK to relocate production site outside of the EU
€ (million)

Costs to ENTEK
Costs associated with shutting down EU operations (4 production lines)
Project management - Logistics and planning for site closure (20 people x € 43/hr x
1000 hrs)

€ X.XXm
€Xm

Redundancy payments (workers made unemployed)
Cancellation of any supply contracts

n/a

Early termination of lease / revenue from sale of site

n/a

Disassemble existing production equipment in Newcastle site

€Xm

Remediation of land (for re-use)

€Xm

Costs to build 2 new production lines at existing US production site
€X.Xm

Project management - Planning, installation and start-up of the new lines in Lebanon
Regulatory approval (note: Site is already approved for future lines)

n/a

Purchase of additional land (note: No additional land required)

n/a

Construction of 2 production lines (building, electrical, piping and two new lines with
125% of the current UK capacity on 4 lines)
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€ (million)

Costs to ENTEK
Recruitment and training costs (Note: Minimal since plant is able to hire workers
from existing temp service channels)

€X.XXm

Product testing and quality control (Note: Operation as a whole is already proven;
some cost in start-up to qualify materials for OEMS

€X.XXm

Site management procedures (Note: No new incremental cost)

n/a
€XXmxxix

TOTAL
Notes:
1.

Estimates are based on the actual costs incurred to recently add new production lines in 2013 at the US site and
therefore considered robust. A more detailed breakdown (confidential) can be provided to ECHA if required.

As the majority (80%) of battery separators made in the UK plants is sold within the EU, ENTEK
would acquire significant warehouse space in mainland EU for product distribution, but this would
be a monthly expense, not a capital investment. The UK plant currently leases warehouse space
locally for product storage, so the cost would be partially offset when the UK operation was
terminated.
4.2.3 Increased profits to Daramic (EU site)

In the short term at least, the closure of the ENTEK site within the EU may result in increased sales
of PE separators and therefore profit made by, what would be, the only producer left in the EU;
Daramic (using hexane). The net loss of profits within the EU is therefore calculated by evaluating
loss of profits from ENTEK’s EU site less any increase in profits of PE separators made by
Daramic.
It is unlikely that Daramic would be able to increase capacity to satisfy all the unfulfilled demand
created by closure of the ENTEK Newcastle (UK) site. The rationale for this is, there is limited
scope for Daramic’s plant in France to increase production as they:



Already operates at full capacity. ENTEK estimated that the site is operating at around 95%3
of capacity, producing around 70 million m2 of battery separators;
Are dependent upon whether or not any production increases result in costs related to
compliance with Seveso II.4

However assuming (optimistically) that the plant is only running at 85% operating capacity, the
plant, could at best (assuming max operating capacity is 95%), increase supply by 10%, or 7 million
m2 per year. This equates to increased profits of €X.XXxxxmillion per year (Xmillion m2 ×
€X.XX/m2 × XX%)xxxi, assuming the same price and profitability (as ENTEK) for a battery

3

The high operating capacity is due to Daramic serving other parts of the world, in addition to the EU. It is assumed
that 95% is the maximum capacity that can be reached by a manufacturing plant.
4

The European Community issued Directive 96/82/EC (known as Seveso II) in order to ensure that high levels of
protection are used within high hazard industries, in a consistent and effective manner.
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separator. Over the minimum 12 years review period required by ENTEK this equates to increased
profits of €11million (PV).
Table 4.6 shows the net loss in profits within the EU, which is valued at €132million (NPV) over
the minimum 12 years review period required by ENTEK. Net lost EU profit is slightly lower at
€99million (PV) if it is assumed there is no growth in ENTEK sales revenue (i.e. fixed at average
annual sales for 2008 - 2013).
Table 4.6: Net loss in profits (PV) within the EU from 2016 - 2027

Total net lost gross profit (€ million in PV)

Lost EU
profit to
ENTEK
143

Increased EU
profits to
Daramic
11

Net loss of
profit in EU
132

Notes:
1.

Figures have been rounded to the nearest euro million to avoid spurious accuracy.

2.

Present value (PV) has been estimated using a discount rate of 4%, as recommended by the ECHA SEA
guidance (2011), with a base year of 2016.

4.2.4 Potential for EU monopoly supplier

Were ENTEK to cease production in the EU (as set out in the non-use scenario) this could
potentially create a monopoly within the EU, as it is assumed that both the ENTEK and
Microporous sites within the EU would shut down (and relocate outside the EU in ENTEK’s case at
least).
Based on consultation with three battery manufacturers, their decision to buy a battery separator is
not dictated by the location of the supplier. Their choice of separator is based on: price, availability
and in meeting their specific requirements (see Section 2.3.4).
Whilst a refused authorisation could create a monopoly in the market, Daramic will still be subject
to competition from manufacturers located outside the EU. Battery separators are already sold
globally and sites do not have to be located near their customers. As a result, the Daramic EU site
would not have monopoly “powers”, such as the ability to restrict supply on the EU market.
However, they would have a competitive advantage (transport cost-wise) from being closer to EU
customers relative to sites in Asia and the US.
4.2.5 Lost profit to EU upstream suppliers

The value of the stock of raw materials as shown in the ENTEK financial balance sheet is used as a
proxy for the cost of raw materials and therefore the sales revenue to upstream suppliers. The value
of stock in the balance sheet is measured at a point in time and therefore does not accurately reflect
the total cost of raw materials in that year as some raw materials previously purchased would be
used to make battery separators and therefore no longer be classified as stock. In the absence of
better data and since these values can be traced (and has been audited) it is used as a proxy for sales
revenue to upstream suppliers.
Over the period 2009-2013 it is estimated that ENTEK spent (value of stock) on average €1.65
million per year on raw materials (e.g. silica and UHMWPE) in order to produce on average XXxxxii
million m2 of battery separator per year. As explained above this is an under-estimate of the actual
sales revenue to raw material suppliers. In light of increased production (XXxxxiii million m2 per
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year) over the review period (2016-2027), it is estimated that around €2.1 million per year5 would
be spent on raw materials.
Around 86% of all raw materials purchased by ENTEK are from EU-based suppliers. Being unable
to continue use of TRI at ENTEK’s Newcastle site could impact demand for these raw materials, as
ENTEK’s likely response under the non-use scenario is site closure, compensated by increased
capacity at their US site. This transition could result in lost sales for EU upstream suppliers, as nonEU battery separators will use supplier’s close by (as confirmed with ENTEK US site, which uses
US suppliers rather than EU). The impacts in terms of lost sales will fall upon:
1. Silica suppliers – Two suppliers in the EU located in France and Netherlands;
2. UHMWPE supplier – One supplier located in the Netherlands (other in Korea);
3. Naphthenic process oil supplier – Located in Norway;
4. Colourants – Local UK supplier;
5. Antioxidants – Local UK supplier;
6. Stearate – Local UK supplier; and
7. Bespoke cardboard boxes – Local UK supplier.
For some of these suppliers, impacts may be long-standing. For example, ENTEK’s local supplier
of (Bespoke) cardboard boxes, used for distributing battery separators to customers, is dependent
upon orders from ENTEK (i.e. ENTEK is their main customer), and could shut down if the ENTEK
Newcastle site is closed. This could also be the case for the other local suppliers used by ENTEK,
although no consultation has been carried out with any of these suppliers.
If authorisation were refused EU suppliers will potentially see a reduction in sales of up to €1.8
million per year (=86% × €2.1 million). The total loss in sales over the period 2016-2027 is shown
in Table 4.7 based on increased production (and therefore demand) by ENTEK as well as no growth
compared to 2008-13 average (€1.65m).
Table 4.7: Lost sales value (PV) to EU suppliers of ENTEK - 2016 - 2027
Lost EU sales revenue (€ million)

Total

Total

(2016-2027)

(PV)

Per year

‘Best’ estimate

1.8

22

17

Sensitivity analysis - No growth in ENTEK
demand compared to 2008-13 average

1.4

17

13

Notes:
1.

Figures have been rounded to the nearest euro million to avoid spurious accuracy.

5

Costs have been prorated upwards by 1.28 (=XX/XX) in the absence of more precise cost estimations. The cost might
be slightly higher, factoring in inflation, or even lower, as ENTEK may be able to secure a better prices from
purchasing larger volumes.
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2.

Present value (PV) has been estimated using a discount rate of 4%, as recommended by the ECHA SEA
guidance (2011), with a base year of 2016.

3.

Yearly values do not sum to equal total values, as losses in 2016 were calculated from April onwards (i.e. not a
full year of sales lost).

In order to estimate lost profits for raw material suppliers, Eurostat data (shown in Table 4.8) was
used. Eurostat data are used in the absence of supplier specific information, and results should be
viewed as indicative, as it does not precisely relate to ENTEK-specific suppliers. The data suggests
profit accounts for 7% of revenue (sales), with the largest expense being purchases of goods and
services (79%), which includes production/operating costs.
Table 4.8: NACE CODE: 20.16: Manufacture of plastics in primary forms
Average for 2008-2011
Gross operating surplus (profit)
Personnel cost (wages and salary, and social security)
Investment (land, buildings, construction, machinery and equipment)
Total purchases of goods and services (includes production costs)

%
7%
9%
5%
79%

Notes:
1.

2.
3.
4.

Data is on NACE code 20.16: Manufacture of plastics in primary forms – This is the NACE code that best
accounts for key ENTEK raw materials; silica and UHWWPE. However, these figures are unlikely to be a
precise breakdown for these suppliers and therefore should be viewed as indicative/crude estimates.
Source Eurostat: Structural business statistics - Annual detailed enterprise statistics for industry:
http://epp.eurostat.ec.europa.eu/portal/page/portal/european_business/data/database
Data relates to specifically to the EU-27.
Averages (%) determined by summation of absolute values of gross operating surplus, personnel cost, gross
investment in tangible goods and total purchases of goods and services. Averages (mean) calculated with 2008
- 2012 data (only recent years with complete data sets). Data for investment was only available for 2008, so
investment figures are more uncertain.

As shown in Table 4.9, applying an assumption/estimate that profits account for 7% of lost sales,
the net loss in profit to EU suppliers would be ~€1.2 million PV (i.e. 7% of €17m) for the period
2016-2027.
Table 4.9: Indicative breakdown of lost sales to EU suppliers (Total loss for 2016 – 2027)
Crude breakdown of lost sales to EU suppliers
Gross operating surplus (profit)
Personnel cost (wages, salary, and social security)
Investment (land, buildings, construction, machinery and equipment)
Total purchases of goods and services (includes production costs)
Total

%
7%
9%
5%
79%
100%

€m (PV)
1.2
1.6
0.9
13.8
17

4.2.6 Added costs to battery manufacturers

Battery manufacturers are ENTEK’s direct customers. Based on communication with three battery
manufacturers, the likely response under the non-use scenario from these DUs is to continue to buy
PE separators from the EU (where/if possible) and import the remaining quantities from outside of
the EU.
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Although there is not expected to be a shortfall in supply of battery separators 6, there will be a
higher cost of purchasing PE separators from outside the EU. However, this would be difficult for
battery manufacturers to in turn pass on the higher cost of battery separators to OEM manufacturers
(e.g. Volkswagen, Ford), given their purchasing power over battery manufacturers. One battery
manufacturer estimated the additional costs to be around €0.10- €0.20 / battery produced. This is
due to:


Less competition in separator market – Daramic in France (using hexane) will not be able to
increase production to meet all their demand, and are also likely to increase their price, due
to reduced competition within the EU (possible monopoly situation);



Increased costs from importing/shipping battery separators;



Increased lead time (due to location being shipped from); and



Costs of increased inventory to compensate for the shipping lag.

Whilst this cost might seem small, over 62 million lead acid batteries were produced in the EU in
2013 alone (Eurobat, 2013). If ENTEK were refused authorisation, an additional XXxxxiv million
m2 of battery separators will need to be imported into the EU. Around 80% of battery separators
made by the ENTEK Newcastle site were for European customers (XXxxxv million m2 =80% of
XXxxxvimillion m2 per year for 2016-2027), less the additional volume made by increased Daramic
production (estimated to be at best Xxxxvii million m2).
ENTEK indicates that around X.Xm2xxxviii of battery separators are used per battery, meaning that
XXxxxix million batteries may need to be produced with using imported separators. Based on an
added cost per battery of €0.10 - €0.20, the additional total cost (to battery manufacturers or the
final customers) is estimated to be between €4.6 million to €9.2 million per year7. This equates to
€55 - €110 million over the minimum 12 year authorisation period required by ENTEK (€45m€90m in PV, using a base year of 2016 and a 4% discount rate).
4.3.

Human health risks

4.3.1 TRI exposure (inhalation and dermal) to ENTEK workers

As described in the Exposure Scenario (ES), ENTEK’s workers are potentially exposed to low
levels of TRI during the production of battery separators, which would either continue in the
applied for use scenario or cease in the non-use scenario. To quantify and estimate the value of the
associated health impacts, dose response relationships developed in April 2014 by the RAC of

Due to global supply of PE separators (~630 million m2/year) being greater than global demand (~590 – 600 million
m2/year). ENTEK plan to build additional production lines in the US (See Section 4.2.2) if a negative draft decision is
made in order to maintain its current market position/share. However, it is possible that there could be an unforeseen
delay in the new production lines resulting in a global decrease in supply of separators. This may result in excess
demand (demand>supply) which in turn would increase the price of separators as battery manufacturers compete for
available supply. Therefore, the increased costs to battery manufacturers could be in excess of the € 0.10 - € 0.20
estimated, until supply levels are restored.
6

7

€X.XX x XXmillion = €X.Xmillion and €X.XX x XX million = €X.X million.
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ECHA (2014)8 are used. The assessment is based on there being no thresholds for cancer effects of
TRI for renal (kidney) cancer, using a presumed exposure of 8 hours per working day over a
working life of 40 years.
Table 4.10 summarises the range of estimated impacts using ECHA’s dose-response relationships.
These are modelled based on inhalation and dermal exposure of TRI for ENTEK workers, with an
estimated (total) impact of up to €362k, with a best estimate of between €9k and €29k.
Table 4.10: Summary of the estimated total value of worker health impacts of TRI exposure
Sensitivity
analysis

Description

The excess risk is pro-rated (12/40) to reflect the
Best estimate minimum 12 year review period required by
ENTEK

Low
estimate
(nearest €)

High
estimate
(nearest €)

€ 9,096

€ 29,005

Sensitivity 1

This assumes exposure from continued use of TRI
for 40 years

€ 30,319

€ 96,682

Sensitivity 2

This assumes continued use of TRI for 40 years and
non-productions workers at the ENTEK site are
exposed to the same level as production workers

€ 52,727

€ 168,139

Sensitivity 3

This assumes continued use of TRI for 40 years,
non-productions workers at the ENTEK site are
exposed to the same level as production workers
and any possible cancers are all fatal

€ 91,059

€ 362,102

Notes:
1. Prices are in 2016 prices. As valuation evidence used is based on the lifetime cost of a cancer patient rather
than any changes in costs per year, it is not relevant to do any discounting of costs.
2. The difference between the low and the high estimate is due to the valuation used for a fatal cancer registration
(See Table 4.14).

In order to understand how these estimates were derived for the scenarios, the remainder of Section
4.3.1 provides further details of the method applied.
What types of health impacts are relevant from TRI exposure?
Various epidemiological studies have examined the potential health impact risks from TRI
exposure. The most relevant reports (in 2013) were prepared by the German Federal Institute for
Occupational Safety and Health (BAuA)9 and their Committee on Hazardous Substances (AGS)10.

(ECHA 2014) – “Application for Authorisation: Establishing a Reference Dose Response Relationship for
Carcinogenicity
of
Trichloroethylene”RAC/28/2014/07
rev
2
Final.
Available
at:
http://echa.europa.eu/documents/10162/13641/carcinogenicity_dose_response_tce_en.pdf.
8

BAuA (2013) – “The risk-based concept for carcinogenic substances developed by the Committee for Hazardous
Substances
From
limit-value
orientation
to
an
action-oriented
approach”.
Available
at:
http://www.baua.de/de/Publikationen/Broschueren/A85.pdf?__blob...v=4
9

AGS (2013) – “Exposure-risk relationship for trichloroethylene” - Available at: http://www.baua.de/en/Topics-fromA-to-Z/Hazardous-Substances/TRGS/pdf/910/910-trichloroethylene.pdf?__blob=publicationFile&v=2
10
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AGS (2013) reports available evidence related to TRI, assessing potential risks from long-term
exposure to TRI for three types of cancer: renal (kidney), hepatic tumours (liver) and non-Hodgkin
lymphomas (NHL).
The AGS (2013) suggests that it is “doubtful whether TRI can also cause hepatic cancer and nonHodgkin lymphomas in humans”. In comparison to the triggering of renal tumours, the doseresponse analyses indicates that high levels of exposure would be required to have a significant risk
for other organs, and even then the evidence is not consistent enough. Therefore, renal cancer
remains the only key target for TRI exposure.
What are the excess risks of developing renal cancer from TRI exposure?
ECHA’s dose-response relationship is used for inhalation exposure. This estimates how many
additional cancer cases might occur due to a given level of exposure to TRI. This is expressed as the
percentage of excess cancer risk per unit concentration. This approach is based on and consistent
with the risk-based approach for carcinogenic substances, as developed by BAuA (2013).
Specifically for TRI, based on the work by AGS (2013), ECHA developed different dose-response
curves to set assumptions on renal cancer risk levels. For a long-term exposure of TRI up to 75
ppm (410 mg/m3), BAuA report evidence of carcinogenicity11 (an excess risk of 5%) and use this to
propose a linear relationship between exposure and renal cancer incidence.
BAuA also sets a threshold concentration (also referred to as a ‘point of departure’) at 6 ppm (33
mg/m3), below which there is no relevant ‘cancer–enhancing effect’ to the kidney (nephrotoxicity).
At this point there is the assumption that the risk is lower by an order of magnitude compared to the
linear extrapolation. Two dose response curves are therefore established:
1. Based on an excess risk of renal cancer of 5%, 1% and 0.4% related to average exposure of
75 ppm, 15ppm and 6 ppm (respectively) extrapolated through the origin (see the black
dashed line in Figure 4.1); and
2. A sub-linear curve based on the break-point at 6 ppm (33 mg/m3), at which 0.04% excess
risk is estimated and extrapolated downward to the origin and upward to the point of
departure at 75 ppm (see the red solid line in Figure 4.1).
Based on the conclusions from AGS (2013) and ECHA, this SEA takes the non-linear relationship
as the basis for estimating risks (i.e. used for the best estimate).

11

52

AGS (2013) reference: POD; German epidemiological studies of kidney cancer
Use number:

1

Legal name of applicant(s): ENTEK International Limited

SOCIO-ECONOMIC ANALYSIS
Figure 4.1: Inhalation exposure – risk relationship for TRI - BAuA and ECHA

Source: BAuA (2013) Exposure-risk relationship for trichloroethylene in BekGS 910

The non-linear equation for inhalation exposure risk is set in a tiered way (by AGS and ECHA) as
follows:


Excess risk (%) for the first 6 ppm = 0.0067 x concentration (ppm); and



Excess risk (%) for the range of ppm beyond 6 ppm = 0.0720 x concentration (ppm).

Box 4.1 shows the dose-response relationships derived by ECHA. Due to lack of valid data for
risks to the general population, ECHA uses different factors, such as the duration of exposure and
breathing volume of the person, to account for the derivation relative to the worker inhalation dose
response curve. ECHA uses “route-to-route” extrapolation from the worker inhalation doseresponse curve to derive the oral general population dose response curve.
Box 4.1 – ECHA dose response relationships
Worker inhalation exposure
At 33 mg/m3 and above:
Excess risk = 1.3 × 10-4 (mg/m3)-1 × concentration (mg/m3) – 0.0039
Below 33 mg/m3:
Excess risk = 1.2 × 10-5 (mg/m3)-1 × concentration (mg/m3)

Worker dermal exposure
At 4.72 mg/kg bw/d and above:
Excess risk = 9.09 × 10-4 (mg/kg bw/d)-1 × dose (mg/kg bw/d) – 0.0039
Below 4.72 mg/kg bw/d:
Excess risk = 8.4 × 10-5 (mg/kg bw/d)-1 × dose (mg/kg bw/d)

General population inhalation exposure
At 6.2 mg/m3 and above:
Excess risk = 6.9 × 10-4 (mg/m3)-1 × concentration (mg/m3) – 0.0039
Below 6.2 mg/m3:
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Box 4.1 – ECHA dose response relationships
Excess risk = 6.4 × 10-5 (mg/m3)-1 × concentration (mg/m3)

General population oral exposure
At 0.92 mg/kg bw/d and above:
Excess risk = 4.66 × 10-3 (mg/kg bw/d)-1 × dose (mg/kg bw/d) – 0.0039
Below 0.92 mg/kg bw/d:
Excess risk = 4.32 × 10-4 (mg/kg bw/d)-1 × dose (mg/kg bw/d)
Source: ECHA (2014)

What is the risk to ENTEK workers developing cancer?
In order to estimate the excess cancer risk for workers on the ENTEK site in Newcastle (UK) as a
result of exposure to TRI, workers are firstly separated into production (working on the factory
floor and all maintenance staff) and non-production workers (non-factory floor). Production
workers are then split by work activity. Estimated exposures are used for each type of worker,
based on measured data reported in the CSR are reported in Table 4.11.
Table 4.11: Inhalation exposure at ENTEK site to TRI per worker
Type of worker

Number of workers

Extruder/Extractor lines

24

Reasonable worst case daily
exposure (mg/m3)
36.4

Winder

32

29.3

Laminator winder

4

36.4

Laminator unwind

4

18.7

Pelletiser

4

13.1

4

15.6

4

18.5

35

1.5

Laboratory
Leadhand
Non-production staff

Notes:
1. Source: Chemical Safety Report
2. Daily exposure levels are considered a reasonable worse case as they are based on the 75% percentile

To construct a worst case estimate for dermal exposure, a maximum daily dermal exposure is used
based on the highest exposure level (0.027 mg/kg bodyweight (bw)/day (d)) presented in the CSR.
This is set out in Table 4.12, where it is also conservatively assumed that all 91 production workers
are exposed. It is reasonable to assume that dermal exposure is not relevant for all non-production
workers.

54

Use number:

1

Legal name of applicant(s): ENTEK International Limited

SOCIO-ECONOMIC ANALYSIS
Table 4.12: Dermal exposure at ENTEK site to TRI per production worker
Type of worker

Maximum number of
workers exposed
91

Production workers

Maximum daily exposure (mg/kg
bw/d)
0.027

Source: CSR

The production workers at ENTEK have a 12 hour shift (rather than the assumed 8 hours per day
exposure used in the BAuA studies), which includes breaks and lunchtime. However, the average
number of hours worked during a week is the same (40 hours). Non-production workers do
however have a usual working day of 8 hours (40 hours per week). It has been assumed that the
exposure-risk function presented in the previous section, which was estimated for a presumed
exposure of 8 hours per day, also holds for production workers. The rationale is that their weekly
exposure to TRI is equivalent to 40 hours, even though their daily exposure is not.
The additional risk of developing renal cancer for production and non-production workers is
obtained by using worker exposure data in Table 4.11 and Table 4.12 and the dose response
relationships (see Box 4.1). The calculations are presented in a step-wise manner in Figure 4.2. The
final result corresponds to the number of additional cancer diagnoses from a working life-time
exposure of 40 years.
Figure 4.2: Illustration of the step-wise method for estimating the additional renal cancer
cases from inhalation exposure

The resulting additional risk for ENTEK workers are reported in Table 4.13. Given ENTEK’s level
of exposure to TRI and small workforce, the continued use of TRI from a working life-time
exposure of 40 years is expected to result in less than one (1) additional cancer diagnosis.
Table 4.13: Additional renal cancer cases (combined inhalation and dermal)
Additional cancer diagnoses
Average exposure to TRI
Based on continued use of TRI for 40 years

Use number:
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Production
workers
0.03791679

Non-production
workers
0.00063000
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How the excess risks of getting cancer are valued
The first step to monetising any additional cancer diagnoses is to determine the probability that that
cancer is going to be fatal or non-fatal, as they are valued differently. Data on UK-specific
incidence and mortality rates for renal cancer by gender were obtained from the IARC database 12.
The probability that a cancer is fatal for males and female combined 13 is 43% for the UK (and
therefore 57% of renal cancers are not fatal).
For fatal cancers, there are alternative ways of estimating a monetary value. One approach is to
measure the effect of the cancer on an individual in terms of the number of years lost due to the
disease (as quality-adjusted life year (QALY), or disability-adjusted life year (DALY)) and
assigning a monetary value to it, based on the willingness to pay (WTP) to gain an additional
QALY/DALY. Alternatively a value of a statistical life (VSL)14 can be applied, by means of the
productivity lost or the WTP to avoid the risk of fatality. The approach applied in this SEA is based
on VSL as they can be applied directly to value the number of cancer registrations15.
A value is assigned to the proportion of additional fatal cancer cases. A review of key sources
provides different valuations for a statistical life that can be applied in the European (or UK)
context, which are summarised in Table 4.14. The estimates sourced from literature reviews (in
2013 prices) are used (and uplifted to 2016 prices) to produce a lower and an upper-bound estimate:


Low estimates for value of a fatal cancer: €1.36m (2016 prices); and



High estimate for value of a fatal cancer: €5.40m (2016 prices).

Table 4.14: Values for preventing a fatal cancer
Value
(€, in 2013 prices)

Source

Observations

UK Health and Safety Executive (HSE).

€3.86m

The HSE estimated a value for a non-cancerous
fatality and, based on HM Treasury guidelines,
applies a 100% differential for cancer risks.

EC (2000). Recommended Interim Values
for the Value of Preventing a Fatality in DG
Environment Cost Benefit Analysis.

€1.96m

The value is estimated following a cancer
premium of 50% above standard fatality values.

OECD (2012). Mortality risk valuation in
environment, health and transport policies.

(CI = 1.28m – 4.91m)
€3.39m
(CI = 1.70m – 5.09m)

The value is obtained for an EU-context, based
on a literature review of European studies
(stated preference studies).

12

IARC database: http://globocan.iarc.fr.

13

The difference between male and female fatality rates is 1% (42 and 43% respectively).

14

VSL is the aggregation of individuals' willingness to pay for fatal risk reduction and therefore the economic value to
society to reduce the statistical incidence of premature death in the population by one.

15

QALY/DALYs on the other hand are initially non-monetary estimates (but can then be valued) and would require
much more detailed data/assumption on when the worker might get cancer and how many years they would live with
the cancer before premature death.
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Value
(€, in 2013 prices)

Source

Observations

Alberini et al. (2006) WTP to reduce
mortality risks - evidence from a 3-country
CV study.

€2.12m

The WTP to reduce risks of death due to
environmental issues includes a cancer
premium of 66% (i.e. WTP is greater for people
who have or had cancer, although the
coefficient is only significant at the 10% level
of significance).

Hultkranz & Svensson (2012) Value of a
statistical life in Sweden - review of the
empirical literature.

€2.18m

These are official monetary valuations of road
fatality in selected countries.

Note: CI stands for “confidence interval”.

For non-fatal cancer cases, the burden (cost) of the illness can be measured by: estimating ‘tangible’
costs such as medical costs and productivity lost during the convalescence and adding combining
this with WTP to avoid the illness, which can estimate the additional ‘intangible’ costs such as pain,
grief and suffering. The values identified are reported in Table 4.15. The estimate used in this SEA
is € 362,509 (2016 prices), which is the valuation from the UK HSE (€341,600, in 2013 prices).
Table 4.15: Values of preventing a non-fatal cancer in the economic literature
Value
(in 2013 prices)

Source

Observations

UK Health and Safety Executive (HSE).

€341,600

Gupta et al. (2008) Epidemiologic and
socioeconomic burden of metastatic renal
cell carcinoma (mRCC): a literature
review

€11,400/year €59,300/year

The lower bound only includes treatment costs,
while the upper one considers also lost
productivity. They are based on the US.

€248,900

Value obtained for USA; for general non-fatal
cancer.

Rowe et al. (1995) The New York
Electricity Externality Study

The value corresponds, in general terms, to a
“permanently incapacitating illness”.

Notes:
1.

Figures have been uplifted using Harmonized Indices of Consumer Prices (HICP) on Eurostat.

Estimating benefits of a refused authorisation
Based on the monetised values for fatal and non-fatal cancer cases, the process of estimating the
benefits (avoided costs) of reduced worker exposure to TRI is shown in Figure 4.3.
Figure 4.3: Step-wise method for estimating the benefits of avoiding cancer

The estimated values are reported previously in Table 4.10 (best estimate: €9k- €29k) with a
number of sensitivity scenarios (benefits range from €9k - €362k).
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4.3.2 TRI exposure (inhalation) to workers in the same industrial estate(s)16

When assessing TRI as a non-threshold substance, any potential risk to (non-ENTEK) workers in
the same industrial estate(s) from exposure to fugitive and vented TRI emissions must be assessed.
Air modelling of vented and fugitive emissions was carried out in April 2014, specifically for this
AfA, to model the concentrations of fugitive and vented TRI emissions. The contractor carried out
a site visit and was provided with site emissions data.
Results from the modelling are based on the worst weather conditions (that is, conditions that would
result in the largest dispersion of emissions around the site) over the past 5 years (2009 being the
worst year for weather conditions). Therefore in other years, in normal weather conditions, TRI
emissions would be confined much closer to the site. However as shown in Figure 4.4, even when
using this conservative approach, the levels of TRI around the site are very low (6.2 – 30 µg/m3).
Figure 4.4: Air modelling results - Concentrations of TRI around the ENTEK site

Source: REC (2014)

For the purposes of constructing a ‘worst case’ scenario, worker exposure is assumed to occur
within the entire Office for National Statistics’ (ONS) North Tyneside Super Output Area 008B
shown in Figure 4.5. This area encompasses two industrial estates, as well as residential areas, and

16

The assessment of inhalation exposure to workers in the same industrial estate makes a reasonable assumption that
they do not work directly with TRI and therefore dermal exposure is not considered.
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is estimated by the ONS that 711 peoples work in this area. Adjusting this figure to account for job
occupations unlikely to occur on the site17 as well as for ENTEK employees (91 production and 35
non-production employees exposure is assessed separately in Section 4.3.1), gives an estimate of
439 workers around the site.
Figure 4.5: ONS Super Output Area North Tyneside 008B

Notes:
1. Adapted from ONS, 2012.
2. The location of the ENTEK site is denoted by a red dot.

To avoid potential optimism bias and to estimate a ‘worst case’ scenario, for this SEA, it is assumed
that these 439 workers all work on the same industrial estate and are exposed at 30µg/m3 (rather
than between 6.2 – 30 µg/m3). This is summarised in Table 4.16. In reality TRI exposure is lower
for sites further away from the ENTEK site, and this is confirmed by TRI concentration levels
found and reported in Figure 4.4.
Table 4.16: Number of people exposed to TRI – workers in the same industrial estate(s)

Other industrial workers around the
ENTEK site

Maximum number of people
exposed

Maximum inhalation
exposure level

439

30µg/m3 (0.03mg/m3)

17

Health and social workers, education workers and public administration, defence and social security workers were
occupations assumed to not take place within the relevant area. These 146 employees were therefore omitted for the
analysis.
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In order to value the risks to workers in the same industrial estates (which would either continue in
the applied for use scenario or cease in the non-use scenario), the same worker dose response
relationships developed in April 2014 by the RAC of ECHA (2014) are used (See Box 4.1 in the
Section 4.3.1).
Table 4. 17 shows that fewer than one (1) additional renal cancer cases are estimated to occur due to
the low excess risk. This is due to the very low level of exposure and the small number of people
potentially exposed.
Table 4. 17: Additional renal cancer cases – workers around the site

Other industrial workers around the ENTEK site

Excess risk
(inhalation)

Additional cancer
diagnoses

0.00000036

0.00015804

Notes:
1.

Excess risk is determined based on exposure level and dose response relationships for inhalation exposure (See
Box 4.1). See Section 4.3.1 for further details on the method.

2.

Additional cancer registrations are calculated based on the inhalation excess risk and the number of people
exposed. See Section 4.3.1 for further details on the method.

Using the additional cancer cases estimate, the proportion of cancers that are fatal (43% - See
Section 4.3.1) and the value of fatal and non-fatal cancers (See Section 4.3.1), Table 4.18
summarises the estimated risk from continued use or the avoided health costs if authorisation is
refused. It shows that the total value of risks to workers around the Newcastle site is between €20 €854, with a best estimate of between €20 and €102.
Table 4.18: Summary of the estimated risk to workers in the same industrial estate(s) to TRI
exposure (nearest €) (based on inhalation only)
Sensitivity
analysis

Description

Best estimate

The excess risk is pro-rated (12/70) to reflect the
12 year review period

Sensitivity 1

This assumes 40 years of exposure

Sensitivity 2

This assumes any possible cancers are all fatal
(i.e. no non-fatal cancers)

Low benefit
estimate

High benefit
estimate

€ 20

€ 102

€ 67

€ 339

€ 215

€ 854

Notes:
1. Prices are in 2016 prices. As valuation evidence used is based on the lifetime cost of a cancer patient rather
than any changes in costs per year, it is not relevant to do any discounting of costs.
2. The difference between the low and the high estimate is due to the valuation used for a fatal cancer registration
(See Table 4.12).
3. In order to understand how these estimates were derived for the scenarios, refer to the method set out in
Section 4.3.1.
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4.3.3 TRI exposure (inhalation and oral) to general population around the Newcastle site

Low levels of fugitive and vented TRI emissions from the ENTEK site also pose a potential risk (of
getting renal cancer) to residents and the general population around the site. As part of the
aforementioned dispersion modelling assessment, receptors gathering atmospheric data and
measuring concentrations of TRI were also placed in surrounding residential areas. The predicted
annual mean TRI concentrations for these areas were estimated, based on the worst weather
conditions over the past 5 years (2009 typically being the worst year). The results are presented in
Table 4.19.
Figure 4.6: Air modelling receptor locations
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Table 4.19: Predicted annual mean TRI concentrations
Sensitive Receptor

Predicted annual mean TRI concentration
(µg/m3)
2009
2010
2011
2012
2013

Residential – Station Road

7.37

7.58

5.91

4.99

4.62

Residential – Station Road

5.28

5.92

4.16

3.74

2.89

Residential – Front Street

6.19

6.24

5.15

4.33

4.16

Residential - Means Drive

6.56

6.02

5.97

5.06

4.91

Residential – Great Lime Road

1.76

1.78

2.31

1.57

2.02

Residential – Aged Miners’ Homes

1.71

1.26

2.30

1.58

1.79

Residential – Killingworth Drive

0.25

0.47

0.23

0.37

0.30

Notes:
1.

Values presented do not represent a time series of concentration data, rather they represent levels during the
worst weather conditions (that is, conditions that would result in the largest dispersion of emissions around the
site) in each year.

Any potential human health risks to the general population and residents from inhalation exposure
can be assessed by utilising these concentration estimates in conjunction with population figures for
the ONS’s North Tyneside Super Output Area 008B area (see Figure 4.5). The ONS estimated the
population of this area to be 1,703 in 2011 (ONS, 2012).
A very conservative exposure scenario has be estimated using the highest predicted inhalation
exposure for 2009 - 2013 of 7.58 (µg/m3) (see Table 4.19) and assuming that the entire resident
population is exposed at this level (i.e. assuming no decrease or change in concentration as distance
from ENTEK site increases). Table 4.20 shows that fewer than one (1) additional renal cancer case
is estimated to occur due to the low excess risk. This is due to the low level of exposure and the
small number of people potentially exposed.
Table 4.20: Additional renal cancer cases – general population around the site

General population around
the site

Excess risk
(inhalation)

Excess risk (oral)

Additional
cancer
diagnoses

0.000000485

0.000000030

0.000877658

Notes:
1. Modelled oral exposure concentrations have been taken directly from the exposure scenario within the CSR.
2. Additional cancer registrations are calculated based on the combined (inhalation and oral) excess risk and the
number of people exposed (1,703). See Section 4.3.1 for further details on the method.

The assessment is based on there being no thresholds for cancer effects of TRI for renal (kidney)
cancer using continuous population exposure over 70 years and the ECHA dose response
relationships for the general population (see Box 3.1). This is an overestimate, since it is unlikely
that all of the general population exposed (at very low concentrations) will continue to reside for 70
years the same area. Table 4.21 presents a summary of the estimated risk from continued use or the
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avoided health costs if authorisation is refused. It shows that the total value of risks to the general
population around the Newcastle site are between € 118 - € 4,741, with a best estimate of between €
118 and € 377.
Table 4.21: Summary of the estimated risk to the general population around the site to TRI
exposure (nearest €) (based on inhalation only)
Sensitivity
analysis

Description

Low benefit
estimate

High benefit
estimate

Best estimate

The excess risk is pro-rated (12/70) to
reflect the minimum 12 year review period
required by ENTEK

€ 118

€ 377

Sensitivity 1

This assumes the general population
continues to be exposed to TRI for 70 years

€ 690

€ 2,201

Sensitivity 2

This assumes the general population
continues to be exposed to TRI for 70 years
and any possible cancers are all fatal (i.e. no
non-fatal cancers)

€ 1,192

€ 4,741

Notes:
1. Prices are in 2016 prices. As valuation evidence used is based on the lifetime cost of a cancer patient rather
than any changes in costs per year, it is not relevant to do any discounting of costs.
2. The difference between the low and the high estimate is due to the valuation used for a fatal cancer registration
(See Table 4.12).
3. In order to understand how these estimates were derived for the scenarios, refer to the method set out in
Section 4.3.1.

4.4.

Environmental risks

As part of the screening of impacts (see Appendix D), no significant environmental impacts were
identified as risks to man via the environment from releases to air are already assessed in Section
4.3. The remainder of TRI into the environment is from permitted releases to wastewater. Currently
only a small volume is released to wastewater (3.48 kg/year) which is treated at the local sewage
treatment works before its release into the aquatic environment. All releases to wastewater are
compliant with ENTEK’s environmental permit (see Section 2.6.1).
Under the non-use scenario, imports of battery separators would increase the amount of greenhouse
gases due to additional transportation distances (either from the US or China where other battery
separator manufacture site are located). This increase is likely at least offset the environmental
costs of a small volume of TRI released to wastewater (3.48 kg/year). Therefore overall, there is
not expected to be significant net environmental impact.
4.5.

Social impacts

The closure of ENTEK’s EU plant would result in a number of skilled and non-skilled positions
being lost in Newcastle, a region with higher unemployment (on average) than the rest of the UK.
Around 130 people’s jobs would be temporarily lost. The types of jobs likely to be temporarily lost
include: a mixture of skilled manufacturing jobs; R&D positions; as well as office, sales, marketing
and site management related jobs (e.g. with health and safety and environment legislation). There
could also be some upstream job losses from reduced demand and some indirect job losses (e.g.
within local economy for cardboard boxes used).
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ENTEK have estimated the cost of redundancies (~ € X millionxl) which is used as a proxy for
temporarily lost income from unemployment. This is considered a reasonable proxy of the social
costs of unemployment as on average in the UK, 53% of people find a new job within 12 months,
with a further 30% within 1-2 years and 16% still unemployed after 2 years18. This cost also does
not factor in the temporary increase in state welfare payments (such as unemployment benefits) as
well as the temporary loss in worker wellbeing from not being in work (e.g. job satisfaction and
self-worth).
4.6.

Macroeconomic impacts

As part of the screening of impacts (see Appendix D), no significant macroeconomic impacts were
identified. A refused authorisation could impact both UK and EU GDP, through production losses
and trade balance impacts, as a reduction in EU exports (sales of battery separators to non-EU
countries) and an increase in imports (of battery separators) into the EU from the US and China.
However, it is unlikely to lead to any significant macroeconomic impacts due to the size of the EU
trade balance and the scale of output lost relative to EU GDP (€12.9trillion in 201219).
4.7.

Comparison of benefits and risks

Table 4.22 summarises the key costs and benefits of a refused authorisation. When comparing the
benefits of authorisation (~XXXmillion - €XXXmillionxli) to any potential risks (best estimates of
€9k-€29k rising up to €368k using more conservative assumptions), it is evident that EU society
would be better off were authorisation granted for continued use. Sensitivity analysis that has been
carried out for each impact (e.g. using no growth in sales when deriving profits and the duration of
any exposure) reinforces the conclusions that benefits of continued use weigh any risks.

18

Based on UK Labour Market Statistics, August 2014 - http://www.ons.gov.uk/ons/publications/re-referencetables.html?edition=tcm%3A77-319703#tab-Unemployment---Economic-Inactivity-tables
19

http://epp.eurostat.ec.europa.eu/tgm/refreshTableAction.do;jsessionid=9ea7d07d30dcd38064d0158a49a5ac03b3f4c300
04c1.e34MbxeSaxaSc40LbNiMbxeNaNqNe0?tab=table&plugin=1&pcode=tec00001&language=en
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Table 4.22

High level comparison of key benefits and costs of continued use (PV 2016-27)

Type of
impact

Benefits of continued use

Costs of continued use

Net impact

No increase in potential profits
of PE separators sales made
without TRI (by Daramic using
hexane) estimated at
€11million

A net
economic
benefit to the
EU of
~€XXX
million €XXX
millionxlii

Continued manufacture of battery
separators at Newcastle site
resulting in profits to ENTEK of
€143million
Continued sales of raw material
suppliers to ENTEK resulting in
profits of €1.2 million
Economic

Avoided costs to close the
ENTEK Newcastle site of
€X.XXmillionxliii (2016/17)
Avoided cost of €45– €90 million
(mean: €67m) to lead acid battery
manufacturers from not having to
import separators from outside of
the EU

Avoided cost of respiratory
impacts from increased
transportation emissions of battery
separators into the EU

Human
health

(not deemed necessary to assess
and is therefore is not monetised)

Environment

Social

Costs to workers from
exposure to TRI, up to €9k-29k
(2016-2027)
Costs to industrial workers
near the site from exposure to
TRI, €0.02k-0.1k (2016-2027)

(undiscounted)
Costs to the general population
living around the site of €0.1k0.4k (2016-2027)

No significant impact

No significant impact

Avoided temporary
unemployment of 130 ENTEK
staff valued at €X millionxliv
(2016/17)

No significant social cost
identified

No significant impact

No significant impact

Macroeconomic
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5.

CONCLUSIONS

5.1.

Background

Trichloroethylene (TRI) has been included on the Authorisation list (Annex XIV) due to its
carcinogenic properties (category 1B meeting the criteria of Article 57a). As a result, ENTEK, a
downstream user of TRI, is submitting this authorisation application under the ‘socio-economic
route’ in order to continue to use TRI after the sunset date (21/04/2016).
This SEA demonstrates that benefits to EU society of ENTEK’s continued use of trichloroethylene
(TRI), outweighs the risks to human health and the environment.
5.2.

Applied for use scenario

The applied for use that ENTEK are seeking authorisation for is:


Use of trichloroethylene as an extraction solvent for removal of process oil and formation of
the porous structure in polyethylene-based separators used in lead-acid batteries.

ENTEK is one of the leading global suppliers of PE SLI battery separators, and competes with
companies in the EU, and globally. ENTEK estimates that they account for around 40% of the
global PE SLI lead acid separators market (US site + UK site combined). The majority of their
competitors (who account for the remaining 60% of the global market) also use TRI within their
production process.
ENTEK continues to minimize any releases of TRI. ENTEK has already implemented measures to
limit the exposure of TRI to workers and the environment. There has been a substantial decrease in
the quantity of TRI purchased since 2012 compared to preceding years (~85% reduction) due to
large scale investments in 2011 to improve the capacity of carbon bed filtration systems to increase
TRI recovery, and also the construction of secondary enclosures around portions of the production
lines to capture and recover fugitive emissions. Further reduction in TRI consumption beginning in
2015 is expected from the installation of advanced dryer and oven technology.
5.3.

Non-use scenario

The Analysis of Alternatives (AoA) assesses any potential alternatives available in the event that
ENTEK must cease to use TRI past the sunset date. It determines that, as of yet, there is no
alternative (even as a temporary option) that could be immediately introduced to the production
process. Based on this conclusion, under the non-use scenario ENTEK would cease production at
its Newcastle-based production site (UK) and relocate outside of the EU (this is discussed in more
detail in Section 3).
In order to continue to supply the European market, more production lines would be added to the
existing ENTEK site in Oregon (USA). The US plant would continue to use TRI subject to no
significant changes in regulation in the US on TRI. Although there would be significant costs from
the Newcastle closure (see Section 4.2.2) and creating new production lines (~€xxmxlvi), this is the
option that results in the least economic cost to ENTEK (i.e. avoids a loss of profits of ~€143m in
Present Value (PV)). As any potential alternative solvents would at best (although highly
uncertain) take over 12 years to potentially become commercially feasible, meaning it is currently
not economically feasible due to having to forgo profits of ~€143m (PV) for at least 12 years.
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5.4.

Comparison of benefits and risks of continued use

The comparison of costs and benefits for ENTEK’s use of TRI finds that the benefits of continued
use outweigh the potential risks to human health. Continued use is estimated to result in benefits to
the EU of ~€xxxmillion - €XXX millionxlvii (PV, 2016 – 27). This estimate comprises of:


Continued manufacture of battery separators at Newcastle site resulting in profits to ENTEK
of €143million (PV);



Continued demand for raw material suppliers to ENTEK resulting in profits to these
suppliers of €1.2 million (PV);



Avoided costs of €45– €90 million (PV, mean: €67m) to lead acid battery manufacturers
from not having to import separators from outside of the EU;



Avoided costs to close the ENTEK Newcastle site of €x.xxmillionxlviii (2016/17);



Avoided temporary unemployment of 130 ENTEK staff valued at €x millionxlix (2016/17);
and



(net of) a potential avoided increase in profit to a non-TRI EU battery separator
manufacturing firm estimated at €11 million (PV 2016-27).

Comparatively, the best estimate of the cost to the EU in terms of human health impacts from
continued use of TRI by ENTEK is around €9.1k-29.5k (2016 – 27). This estimate comprises of:


Costs to workers from exposure to TRI, up to €9k-29k (2016-2027); and



Costs to industrial workers near the site from exposure to TRI, €0.02k-0.1k (2016-2027).



Costs to the general population living around the site of €0.1k-0.4k (2016-2027).

Even under more conservative assumptions (i.e. assuming 40 year’s exposure for workers, 70 years
exposure for the general population and assuming any cancers would be fatal) the maximum human
health costs of continued use are €233k (which is over a time period of at least 40 years continued
use).
Authorisation is justified for ENTEK’s continued use based on the following conclusions:


The emissions of TRI have been minimised (as shown in the CSR);



There are, as of yet, no suitable alternatives (nor temporary alternatives) (as shown in the
AoA); and



The benefits of continued use outweigh the risks (as shown in this SEA).
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5.5.

Review period

In order to help the RAC and SEAC form an opinion and the Commission in its decision, the
following factors based on the ECHA (2013)20 guidance on setting a review period should be taken
into consideration when assessing the duration of a review period:


The market for lead acid batteries in the EU is stable for at least the next ten years and
growing in Asia. Advances in lead acid batteries (e.g. stop start technology) mean that lead
acid batteries are still likely to be the dominant vehicle battery technology on the market.



As set out in the AoA, there are no alternatives that are suitable and available to the
applicant for the replacement of the Annex XIV substance function. A number of possible
solvent alternatives have been tested at laboratory scale by ENTEK. Although it was found
that for one or two of the substances (see AoA) there was some potential for the possible
replacement of TRI, a considerable amount of further research would be required to
determine the technical feasibility of these substances at a commercial scale. In addition,
the customer acceptability of the products manufactured using an alternative would also
have to be ensured.



Whilst the AoA attempts to set out the steps required to make a few known alternatives
potentially suitable in 12 years’ time, a considerable amount of further research would be
required to determine the technical feasibility of these substances at a commercial scale. It
should be stressed there is considerable uncertainty as to whether the manufacture of
separators with alternatives is even possible and then if it is commercially viable. Any
negative deviations in the quality of the battery separators would be unacceptable as it
would result in eroding ENTEK’s competitive advantage and long term viability.



XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXl.



The non-use scenario would involve ENTEK shutting down its EU operations and opening
up at least two additional lines in their existing US site. This would cost ENTEK €xxmli but
would still result in TRI being used (albeit outside of the EU) as TRI is the only solvent
commercially feasible for ENTEK. All the latest manufacturing production sites, regardless
of the manufacturer, have opted to use TRI (rather than n-hexane) which further illustrates
any current alternative solvent is inferior (technically and economically).



EU battery manufacturers (for lead acid batteries) would still be using battery separators
made with TRI from ENTEK for at least the next 12 years, but at a higher cost; estimated at
€45– €90 million (mean: €67m) over 12 years. All other factors being equal, the added

(ECHA 2013) – “Setting the review period when RAC and SEAC give opinions on an application for authorisation”.
Available at: https://echa.europa.eu/documents/10162/13580/seac_rac_review_period_authorisation_en.pdf
20
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costs to lead acid battery manufacturers from importing battery separators would continue
over time.


The human health risks are small and would continue to be so. This SEA estimates that
continued use for 12 years would result in human health risks of €9.1k - €29.5k (total risks
over 12 years). The risks of continued use for 40 years only results in a small increase in
risk to €31k - €99k (total over 40 years). Therefore granting authorisation for continued use
for 40 years results only in small risks compared to the significant benefits of continued use
(and would be much larger than the €xxxmillion - €xxx million lii benefit estimate which is
based on continued use for only 12 years).

Whilst the ECHA committees or the EC could decide on a shorter authorisation period (i.e. a
normal 7 years), ENTEK does not believe this would be beneficial, for the following reasons:


Risks to workers and the general population are already very low and will continue to be
very low. A reduction in risks from 12 years continued use to 7 years continued use would
have minimal benefits in monetary terms (estimated at €12k).



Alternatives that ENTEK are investigating further would still not be commercially feasible
in 7 years. xxxxx xx xx xxx xxxxx xxxxx xxxx xx xx xxxxxxxxxx xx xxxxxxx xxxxxxx
xxx xxx xx xxxxx xxxxxxliii, and whilst the Committees can get an update on progress,
ENTEK would still be a position of needing to re-apply for authorisation. This would
unnecessarily divert limited funds and resources for re-application.



The market for lead acid batteries in the EU is stable for at least the next ten years and
growing in Asia. Advances in lead acid batteries (e.g. stop start technology) mean that lead
acid batteries are still likely to be the dominant vehicle battery technology on the market.
Therefore there is not foreseen to be any alternative products on the market that will
dramatically change demand for lead acid batteries to warrant giving a ‘normal’ 7 year
review period rather than the ‘long’ 12 years.

ENTEK therefore considers a minimum review period of 12 years to be appropriate as this is the
minimum time required to potentially make an alternative from a short listed set of alternatives
commercially feasible. As there is considerable uncertainty on the commercial feasibility of any
alternative and given the benefits of continued use considerably outweigh the risks over a longer
period of time (e.g. 40 years), the analysis in this AfA indicates it would be justifiable to grant an
authorisation for ENTEKs continued use with a review period beyond 12 years such as 15-20 years.
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APPENDIX A: CONFORMITY WITH ECHA TEMPLATE
The purpose of this checklist is to enable ENTEK to demonstrate to the SEA Committee that their
SEA reporting covers all of the necessary content that is identified in the new ECHA SEA template.
Table A.1

ECHA SEA template checklist
Assessed in
this report

Section

1. Summary of the SEA

Yes

Executive
summary

2.1 Aims and scope of SEA

Yes

1.1 and 4.1

2.2 Definition of applied for use scenario

Yes

2.2

2.3 Definition of non-use scenario

Yes

3.2

2.4 Argumentation for the length of the review period

Yes

5

3.1 Human health and environmental impacts

Yes

4.3 and 4.4

3.2 Economic impacts

Yes

4.2

3.3 Social impacts

Yes

4.5

3.4 Wider economic impacts

Yes

4.6

4.1 Comparison of impacts

Yes

4.7

4.2 Distributional impacts

Yes

4.7

4.3 Uncertainty

Yes

Throughout 4

5 Conclusions

Yes

5
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APPENDIX B: QUESTIONNAIRE – DATA REQUIRED FOR THE SOCIO-ECONOMIC
ANALYSIS (SEA)
Background
A Socio-Economic analysis (SEA) is intended to be included as part of ENTEK’s REACH
authorisation submission, alongside the Chemical Safety Report (CSR) and the Analysis of
Alternatives (AoA).
The fundamental issue that is addressed by an SEA is whether society as a whole is better-off with
or without ENTEK’s continued use of trichloroethylene (TRI) for making battery separators. By
definition this takes a broad and societal view of potential impacts that extends beyond just the
impacts on ENTEK.
ECHA’s SEA Committee (SEAC) who will evaluate submitted SEAs may have no knowledge of
TRI and of battery separators. For the SEA to be effectively communicated across different
audiences the SEA needs to be understandable to non-economists and well as those without a
chemicals risk assessment or industry background.
The robustness of an SEA is dependent on the information and data available. Poor quality or
insufficient data will result in an SEA which will severely limit the case that can be made for
Authorisation.
Following an SEA workshop held in Newcastle (ENTEK site) on the 14th October it was agreed that
a questionnaire would be sent for information needed from ENTEK.
Consumption of TRI at Newcastle plant
1. Amount of TRI
purchased
Actual annual purchase of
TRI (Newcastle site only metric tonnes)

2008

2009

2010

2011

2012

2016

2017

Please note if data is provided in a different unit from metric tonnes (mt):
2. Amount of TRI
purchased
Predicted annual purchase of
TRI (Newcastle site only metric tonnes)

2013

2014

2015

Please note if data is provided in a different unit from metric tonnes (mt):

3. If future purchases of TRI are significantly different from historical purchases, please
explain reasons for changes?
For example, we are aware there has been a significant reduction over the last few years due to
improvements in TRI recovery during the production process. Some specific details (measures put in
place) would be useful.
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Supply of TRI at Newcastle plant
4. Price paid for TRI

2008

2009

2010

2011

2012

Price paid for TRI (€/t)
Please note if data is provided in a different unit euros per tonne (€/t) – Note € is used instead of pound
sterling (£) given the application will be submitted to ECHA rather than a UK authority.
5. Predicted future
price paid for TRI
Price paid for TRI (€/t)

2013

2014

2015

2016

2017

Please note if data is provided in a different unit from euros per tonne (€/t) – Note € is used instead of pound
sterling (£) given the application will be submitted to ECHA rather than a UK authority.
Function of TRI and battery separators
6. What is the function and requirements needed of a process solvent?
For example, we understand it is used as a process solvent for the extraction of process oil from the
polyethylene sheet. The requirements are for the removal of the specialist oil quickly (e.g. within 5-10
minutes), being non-flammable and so forth.

7. What is the function of a battery separator?
Why does a battery separator do and why is it important? (This may seem an odd question to those in
the industry and with a scientific background but one that needs to be explained to a non-technical
audience).

Battery separator production
8. Number of sites?

Currently:

Period 2015-2025:

Number and location

Number and location

1 – Newcastle-upon-Tyne, UK

Europe
Outside of Europe

1 - Lebanon, Oregon, USA

9. Number of employees?

Production line only (e.g.
could be exposed to TRI)

Total employees

Europe
Outside of Europe

10. What raw materials
used in battery
76
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separator production
process?

square metre of
battery
produced

metre of
battery
produced

Silica
Processed oil: NAME?
Ultra high molecular weight
polyethylene
TRI
Stearate
Antioxidant
Colourant

E.g. to turn the battery separator
grey and therefore visually easier
to see if there are any holes in the
battery separator when placed
against light.

Please note if data is provided in a different unit from kg is used:
11. Amount of battery
separator produced?
Newcastle site– (million square
metres)

2008

2009

2010

2011

2012

Oregon site– (million square
metres)
Other?
Please note if data is provided in a different unit from million square metres is used:

12. Predicted amount of
battery separator
produced?
Newcastle site– (million square
metres)

2013

2014

2015

2016

2017

Oregon site– (million square
metres)
Other?
Please note if data is provided in a different unit from million square metres is used:
13. Amount of battery
separator sold?
Newcastle site– (million square
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metres)
Oregon site– (million square
metres)
Other?
Please note if data is provided in a different unit from million square metres is used:
14. Predicted amount of
battery separator sold?
Newcastle site– (million square
metres)

2013

2014

2015

2016

2017

Oregon site– (million square
metres)
Other?
Please note if data is provided in a different unit from million square metres is used:
15. Sales price of battery
separator? (€/t)
Low price received

2008

2009

2010

2011

2012

Central/average price received
High price received
Please note if data is provided in a different unit from euros per tonne (€/t) – Note € is used instead of pound
sterling (£) given the application will be submitted to ECHA rather than a UK authority.

16. Predicted future sales
price of battery
separator? (€/t)
Low price

2013

2014

2015

2016

2017

Central/average price
High price
Please note if data is provided in a different unit from euros per tonne (€/t) – Note € is used instead of
pound sterling (£) given the application will be submitted to ECHA rather than a UK authority.
17. How much TRI remains in the battery separator? (% per square meter)

We understand this to be zero, but is there any evidence/reports to prove this?
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18. Where does the TRI used, end up?
(tonnes)

Amount (metric tonnes)
per year

% of total use

In the product
Recovered for reuse
Fugitive (e.g. around production site)
Vented (stack)
Trade effluent (wastewater)
Waste (dust, sludge?)
Other?
Please note if data is provided in a different unit from metric tonnes is used:

19. A list of all the main existing legislation that ENTEK comply with to control
a. workplace exposure to TRI
b. releases of TRI to air and wastewater
c. waste production and disposal

Battery separator market
20. What are the main uses of the battery separators from the Newcastle site?
E.g. is this 100% for lead acid car batteries?

21. Who are your main customers (lead acid battery manufacturers) for products made
from the Newcastle site? (list)

22. What are the key requirements of your customers?
E.g. complying with specific industry standard, price, use of specific material, etc.
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23. What are the main end uses of their batteries (OEM market) – indicative % split

(E.g. X% goes to make car batteries, x% goes to make industrial vehicle batteries (e.g. forklift
trucks?)

24. How much of the production is sold within the EU (% of total sales)

E.g. X% goes to customers located in the EU

25. Who are your main competitors (globally) for products made from the Newcastle site?
(list) How do they compete?
Please list names, what they make and how they compete (e.g. is it like for like product so price is key
or designed specific end uses so meeting end user requirements are key?)

26. What are some of the key changes in the market that may affect demand for your
product? (positive or negatively)
e.g. stop/start technology/requirements (EFB/AGM)

Non-use scenario – What happens if authorisation is refused?
During the meeting it seemed that the most likely response for ENTEK if authorisation is refused would be
to increase production lines in the US site and import battery separators into the EU.
27. Would EU customers pay a higher price as a result? (€/square meter)
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28. Would there be any differences in product quality/end user requirements?
e.g. some fine tuning of product may be required but should be able to deliver identical final product
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APPENDIX C: QUESTIONNAIRE FOR USERS OF ENTEK PE SLI BATTERY
SEPARATORS
Background
ENTEK uses a substance known as trichloroethylene (TRI) as an extraction solvent for removal of
process oil and formation of the porous structure in the manufacture of polyethylene (PE) separators
used in lead-acid batteries. These batteries are primarily used in the automotive industry for the
purposes of starting, lighting and ignition (SLI).
TRI is fundamental to ENTEK as part of its production process. ENTEK is submitting an
application to the European Chemicals Agency (ECHA) this summer (2014) to continue to use TRI
as they can demonstrate that TRI is safely used on their site.
ENTEK wishes to demonstrate to ECHA through a Socio-Economic Analysis (SEA) report, the
benefits to society of using TRI to make PE SLI battery separators. Whilst we have explained this
within our analysis, it is important to have supporting evidence/responses from users of ENTEK
battery separators to explain why they need PE SLI battery separators over other possible battery
separator technologies on the market and why any change to ENTEK’s battery separators would
require a new qualification by ENTEK’s customers.
The following questionnaire will provide information to assist us in the preparation of our report.
We will be contacting a limited number of ENTEK’s customers in January and February 2014. All
the information will be aggregated where possible with any company specific responses
anonymised.
While we hope that you will provide us written responses, we also plan to conduct a telephone
interview to receive and discuss your responses. It is important that we manage to collect data for
this study, even if it is based on broad estimates/short responses.
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QUESTIONNAIRE

Your details
Name of company:
Number and location of battery
manufacturing sites in the EU
Number and location of battery
manufacturing sites outside the EU

Q1. What percentage of the batteries that you produce, utilise PE separators?

Q2. What quality standards or procedures do you or your customers have for the PE separators that
you purchase (e.g. ISO)?

Q3. If the manufacturing method for PE separators was to be changed in the future (e.g. another
solvent was substituted for TRI in the manufacturing process)….

a) What would your process be to qualify the product made with the new method?
b) How long would this process take?
c) What would the process be to qualify the product for use in your batteries by your
customers?
d) How long would it likely take?

Use number:

1

Legal name of applicant(s): ENTEK International Limited

83

SOCIO-ECONOMIC ANALYSIS

Q4. Are there are specific reasons why you use ENTEK PE separators over other suppliers?

Q5. What would be your concerns, if any, regarding purchasing PE separators from the ENTEK
US site or any other non-EU manufacturer?

Q6. Do you currently use or have you considered using non-PE battery separators? For example,
absorbed glass mat (AGM) separators for valve regulated lead acid (VRLA) batteries.

Q7. What are the pros and cons of AGM separators?

Q8. What applications is AGM suitable for?

Q9. Do you consider AGM a replacement for PE Separators? If not, why not? If so, what would
be the requirements to replace PE Separators with AGM separators?

Q10. In ten years do you still expect to be selling batteries with PE separators to your customer
base?

Q11. If ENTEK invented a new battery separator with better qualities (e.g. lower ER and higher
puncture strength) and it was available to you at the same price that you purchase PE separators
today, how long would it take you to qualify the separator for use in your OEM batteries? In your
aftermarket batteries?
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What if you could not buy PE separators made in the EU?
Q12. Could you rank in terms of likelihood the following possible responses (1 being the most
likely)
Option

Rank (1-5)

Import the same battery separator from a non-EU supplier?

Import the (whole) battery from outside the EU?

Relocate outside the EU and export your product into the EU

Switch to a different type of battery (& separator)

Other response? (please state)

Q13. Please can you explain the reasons for your selection above (i.e. Q.12)

Q14. What do you think might be the consequences (e.g. costs and battery performance) of your
most likely response (i.e. option ranked 1)

Q15. If there is any change in cost or performance how do you think this would affect your
customers in terms purchase cost and lifetime of the battery? If possible please give an indication
of the extra cost (e.g. per battery)
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APPENDIX D: SCREENING OF POSSIBLE IMPACTS
Table D.1 lists the main types of economic impacts expected based on the most likely responses to a
refused authorisation (as set out in Section 3.3). At this stage no screening exercise has been
undertaken on environmental impacts.
Table D.1 Screening of economic impacts
Supply
chain

Description of the impact

Likely to be
significant impact?

To be assessed in
detail in final SEA?
Yes

EU upstream
suppliers

Lost demand for their raw materials
(e.g. silica and process oil) due to
ENTEK closing plant in Newcastle
(EU).

Yes, as ~86% of raw
materials currently
supplied to Newcastle
site comes from EU
based suppliers

But lost sales to ENTEK
(see below) already
encompass lost sales from
raw materials used (as
well as returns on labour
and equipment).
Therefore losses to raw
material suppliers will not
be valued separately.

ENTEK

Other EU
battery
separator
producers
(not made
with TRI)

EU OEMS

Users of
automotive
vehicles
with lead
acid batteries

86

Lost sales from EU production of
battery separators from 2015
onwards.

Yes

Yes

Increased sales from Hexane
production site in France from
Daramic

Yes

Yes

Increased sales from other battery
separator technologies (e.g. AGM
used for VLRA batteries)

No based on responses
from DUs they are not
substitute technologies

No

EU OEMS may potentially incur a
change in costs from importing PE
battery separators from outside the
EU

Yes

Yes

Unknown

Not assessed due to
insufficient data

Change in costs to purchase
replacement car batteries
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Table D.2 lists the main types of human health impacts expected based on the most likely responses
to a refused authorisation (as set out in Section 3.3).
Table D.2 Screening of human health impacts
Affected
population

Description of the impact

Likely to be
significant impact?

To be assessed in
detail in final SEA?

There are 91 (production staff) to 130
people (total persons employed at
ENTEK site) that would no longer be
exposed to TRI.

Unknown but since risks
to human health risks
are the reason why TRI
has been placed on
Annex XIV it is worth
assessing in detail

Yes

The general population around the
site would no longer be exposed to
very low levels of TRI

Unknown but since risks
to human health risks
are the reason why TRI
has been placed on
Annex XIV it is worth
assessing in detail

Yes

Users of
battery
separators

TRI is not expected to be present (i.e.
below limit of detection) in the
battery separator when it is used by
lead acid battery manufacturers.

No change expected
since imported
separators will be made
with same technique and
TRI

No

EU general
public

Respiratory impacts from increased
transportation emissions of battery
separators into the EU

Unknown, but given
large volumes expected
to be imported it might
be worth exploring

No as it will not have any
bearing on the overall
balance of costs and
benefits

ENTEK
worker
exposure

General
population
around the
ENTEK site

Table D.3 lists the main types of environmental impacts expected based on the most likely
responses to a refused authorisation (as set out in Section 3.3).
Table D.3 Screening of environmental impacts
Compartme
nt

TRI in local
air

Description of the impact

Likely to be
significant impact?

To be assessed in
detail in final SEA?

Reduction in TRI from ENTEK EU
production to local air from
emissions to air (stack and
fugitive).

The impacts of
releases to air are
assessed in the human
health section
(exposure to general
population –
inhalation and oral
exposure)

No as it is already
assessed (‘man via the
environment’)
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Compartme
nt

Description of the impact

Likely to be
significant impact?

To be assessed in
detail in final SEA?

TRI in local
water supply

Reduction in TRI from ENTEK EU
production to local water supply
from wastewater releases.

No as only 3.48
kg/year are released to
wastewater and is
compliant with
environmental permits

No

No

No

Unknown but given
large volumes expected
to be imported might be
worth exploring

No as it will not have any
bearing on the overall
balance of costs and
benefits

Over 99% of TRI in the process is
recovered (to be shown in mass
balance) and reused.

Waste

Any offcuts from battery separator
production are reused.
Increases in GHG emissions from
transportation of battery separators
into the EU from US or China.

GHG
emissions

Table D.4 lists the main types of social impacts expected based on the most likely responses to a
refused authorisation (as set out in Section 3.3).
Table D.4 Screening of social impacts
Type of
impact

Likely to be
significant impact?

To be assessed in
detail in final SEA?

Yes

Yes

Skills

ENTEK shutting down their EU
plant would result in a number of
skilled and non-skilled positions
being lost in Newcastle, a region of
high unemployment relative to the
rest of the UK.

No given the number of
jobs at risk

Qualitative description
only

End user
choice and
availability

No impact – As EU DUs will still
be able to import battery separators
as articles, DUs will be unaffected
in terms of choice and availability.

No

No

Description of the impact
ENTEK shutting down their EU
plant would result in 130 lost jobs.
This may be temporary or longer
term depending on available of
similar jobs in or near Newcastle.

Employment
There could also be some upstream
job losses from reduced demand
and some indirect job losses (e.g.
within local economy for cardboard
boxes used).
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Table D.5 lists the main types of macroeconomic impacts expected based on the most likely
responses to a refused authorisation (as set out in Section 3.3). It is not uncommon that no
significant macroeconomic impacts are identified (which is also reflected in the ECHA SEA
guidance).
Table D.5 Screening of macroeconomic impacts
Type of
impact

Description of the impact

Likely to be
significant impact?

To be assessed in
detail in final SEA?

Gross
Domestic
Product
(GDP)

Loss in output would affect UK and
EU GDP.

No given scale of output
lost relative to EU GDP
(€12.9trillion in 201221)

No

Worse EU trade balance as there
will be a reduction in EU exports
(sales of battery separators to nonEU countries) and an increase
imports (of battery separators) into
the EU from the US and China.

Trade balance

No, given the size of EU
trade balance

No

21

http://epp.eurostat.ec.europa.eu/tgm/refreshTableAction.do;jsessionid=9ea7d07d30dcd38064d0158a49a5ac03b3f4c300
04c1.e34MbxeSaxaSc40LbNiMbxeNaNqNe0?tab=table&plugin=1&pcode=tec00001&language=en
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APPENDIX E: JUSTIFICATIONS FOR CONFIDENTIALITY CLAIMS
Justification for confidentiality (SoA)
1.

Demonstration of commercial interest

The following information is contained within the SoA and is confidential:
Blanked
out item
reference

Page
number

Description

i

5

The figures relating to direct costs to ENTEK to shut down production
and relocate outside the EU

ii

6

Total benefits of continued use – As it would allow the calculation of
confidential data

iii

6

The figures relating to direct costs to ENTEK to shut down production

iv

6

The figures relating to direct costs to ENTEK to shut down production

v

21

Percentage of products used in battery separator production process
(Table 2.1)
Information relating to ENTEK's production processes, processing
equipment and trade secrets

90

vi

21

Information relating to the number of PE separators made in 2012

vii

21

ENTEK's total number of customers

viii

22

The volume and cost of TCE purchased and forecasted to be purchased
between 2008 – 2017

ix

22

Rationale for the change in the price of TRI

x

23

Figures relating to sales volume and revenue as well as forecasted sales
volume and revenue relating to the Newcastle site (2008 – 2017)

xi

23

Figures relating to sales volume and revenue as well as forecasted sales
volume and revenue relating to the Newcastle site (2008 – 2017)

xii

23

The sales volume from non-EU sites (2008 – 2017)

xiii

23

Predictions relating to pricing over time and consequential factors

xiv

24

Actual average sale price and forecasted average sale price of battery
separators for period 2008 – 2017

xv

24

Information relating to end users, particularly the total number of the
Newcastle site's customers and the identity of main customers

xvi

24

Information relating to end users, particularly the total number of the
Newcastle site's customers and the identity of main customers
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Blanked
out item
reference

Page
number

Description

xvii

37

The expending by ENTEK of material resources for the development of
separator technologies and manufacturing processes.

xviii

43

Information relating to forecasts for production and figure of average sale
price

xix

43

Information relating to forecasts for production and figure of average sale
price

xx

43

Figures relating to projected lost EU sales volume per year and total loss
between 2016 - 2027 should authorisation be refused and the Newcastle
site close

xxi

43

Information relating to forecasts for production and figure of average sale
price

xxii

43

Information relating to forecasts for production and figure of average sale
price

xxiii

43

Figures relating to projected lost EU sales volume per year and total loss
between 2016 - 2027 should authorisation be refused and the Newcastle
site close

Xxiv

43

Information relating to forecasts for production

xxv

45

The figures relating to direct costs to ENTEK to shut down production

xxvi

45

The figures relating to direct costs to ENTEK to shut down production

xxvii

45

The figures relating to direct costs to ENTEK to build new production
lines

xxviii

45

The figures relating to direct costs to ENTEK to shut down production
and relocate outside the EU

xxix

46

The figures relating to direct costs to ENTEK to shut down production
and relocate outside the EU

xxx

46

Figures showing projected increased profits to Daramic (EU site) per year
if the Newcastle site were to close and also information relating to how
these figures are calculated based on ENTEK's pricing, sales and
profitability figures

xxxi

46

Figures showing projected increased profits to Daramic (EU site) per year
if the Newcastle site were to close and also information relating to how
these figures are calculated based on ENTEK's pricing, sales and
profitability figures

xxxii

47

Information relating to forecasts for production

xxxiii

47

Information relating to forecasts for production
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Blanked
out item
reference

92

Page
number

Description

xxxiv

50

Information relating to forecasts for production

xxxv

50

Figures relating to the number of battery separators used per battery and
the resultant number of batteries that would need to be produced using
imported separators were the Newcastle site to close– As it would allow
the calculation of confidential data

xxxvi

50

Figures relating to the number of battery separators used per battery and
the resultant number of batteries that would need to be produced using
imported separators were the Newcastle site to close– As it would allow
the calculation of confidential data

xxxvii

50

Figures relating to the number of battery separators used per battery and
the resultant number of batteries that would need to be produced using
imported separators were the Newcastle site to close– As it would allow
the calculation of confidential data

xxxviii

50

Figures relating to the number of battery separators used per battery and
the resultant number of batteries that would need to be produced using
imported separators were the Newcastle site to close– As it would allow
the calculation of confidential data

xxxviv

50

Figures relating to the number of battery separators used per battery and
the resultant number of batteries that would need to be produced using
imported separators were the Newcastle site to close– As it would allow
the calculation of confidential data

xl

64

The figures relating to direct costs to ENTEK to shut down production

xli

64

Total benefits of continued use – As it would allow the calculation of
confidential data

xlii

65

The figures relating to direct costs to ENTEK to shut down production

xliii

65

Total benefits of continued use – As it would allow the calculation of
confidential data

xliv

65

The figures relating to direct costs to ENTEK to shut down production

xlv

65

The figures relating to direct costs to ENTEK to shut down production

xlvi

66

The figures relating to direct costs to ENTEK to shut down production
and relocate outside the EU

xlvii

67

Total benefits of continued use – As it would allow the calculation of
confidential data

Xlviii

67

The figures relating to direct costs to ENTEK to shut down production

xlix

67

The figures relating to direct costs to ENTEK to shut down production
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Blanked
out item
reference

Page
number

Description

l

68

The expending by ENTEK of material resources for the development of
separator technologies and manufacturing processes

li

68

The figures relating to direct costs to ENTEK to shut down production
and relocate outside the EU

lii

69

Total benefits of continued use – As it would allow the calculation of
confidential data

liii

69

The expending by ENTEK of material resources for the development of
separator technologies and manufacturing processes

This information is highly confidential and not in the public domain. ENTEK have put in place
measures to keep the information confidential so as to protect their commercial interests. These
measures include entering into confidentiality agreements between ENTEK and their suppliers and
also their customers. ENTEK's business would be severely harmed should the information be made
public.
The SoA also refers to the expending by ENTEK of material resources for the development of
separator technologies and manufacturing processes. Each unique approach is not yet patent
protected and whilst very much in the early stages of development ENTEK is confident that further
research and development efforts could provide a distinct competitive advantage.
2.
Demonstration of potential harm
The exceptions referred to in Article 4 of regulation (EC) No 1049/2001 are relied upon by ENTEK
in justifying the confidential treatment of information. Article 4 (2) specifically makes provision for
ECHA to refuse access to information or documents where disclosure 'would undermine the
protection of commercial interests of a natural or legal person, including intellectual property
unless there is an overriding public interest in disclosure'.22
Dissemination of the information referred to will allow ENTEK's competitors to gain an unfair
advantage by gaining access to core ENTEK business information which they can then use to target
battery manufacturers, including ENTEK’s customers. Furthermore, competitors would be able to
ascertain how ENTEK price their products, leaving ENTEK and its customers vulnerable and
potentially harming competition.
The information relating to ENTEK's R&D activity is highly confidential and it is not in the public
domain. Disclosure of this information would impact upon ENTEK's ability to obtain patent or
other intellectual property protection for candidate processes in the future by making the
information publicly known. Additionally disclosure would impact upon those patents that are
currently pending with ENTEK's intellectual property rights being waived. This would adversely

22

Regulation (EC) No 1049/2001 Of The European Parliament And Of The Council of 30 May 2001 regarding public
access to European Parliament, Council and Commission documents.
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affect ENTEK's return on investment in R&D and new separator technologies and manufacturing
processes.
Additionally, the information within the SoA, and that is to remain confidential, relates to ENTEK's
actual and future commercial strategy, and includes ENTEK's trade secrets, processes, products and
customers. It is therefore precisely the type of information that EU and national competition law do
not want companies disclosing to their actual or potential competitors whether directly or via a third
party such as ECHA, because of the risks that competition would be restricted or distorted as a
result.
More generally because of the commercial and legal risks summarised above, ENTEK notes that
any policy of publication by ECHA of non-public information would be likely to have a chilling
effect on innovation and competition over time; thus going against one of the main objectives of
REACH namely, to enhance competitiveness within the market place23.
It is understood that in considering the justification for confidentiality the Agency will weigh up the
private commercial interests of ENTEK against the general public interest in ensuring transparency
of information, and the specific public interest guaranteed by REACH in ensuring a high level of
protection of human health and the environment24.
It is submitted by ENTEK that there is no 'overriding public interest' that would justify disclosure of
the information. The private interest of the company, namely the devastating consequences to
ENTEK's business should the confidential information be disclosed, outweighs the general public
interest. Non-disclosure of the sale volumes and revenue data, as well as information relating to
customers, R&D activity and all other information listed above will have no adverse effect on the
fundamental main objective of REACH in ensuring protection of human health and the
environment.
3.

Limitation of Validity of Claim

In all of the circumstances, ENTEK requests that the information listed above remains confidential
until such time that the information is disclosed by ENTEK itself or published or otherwise
becomes part of the public domain through no fault of ECHA but only after it becomes part of the
public domain.

i
ii
iii
iv
v
vi

23

Decision of the Chairman of the Board Of Appeal of the ECHA Joined cases A-011-2013 to A015-2013.

24

Decision of the Chairman of the Board Of Appeal of the ECHA Joined cases A-011-2013 to A015-2013.
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vii
viii
ix
x
xi
xii
xiii
xiv
xv
xvi
xvii
xviii
xix
xx
xxi
xxii
xxiii
xxiv
xxv
xxvi
xxvii
xxviii
xxix
xxx
xxxi
xxxii
xxxiii
xxxiv
xxxv
xxxvi
xxxvii
xxxviii
xxxix
xl
xli
xlii
xliii
xliv
xlv
xlvi
xlvii
xlviii
xlix
l
li
lii
liii
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