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INTRODUCTION

1.1.

1.2.

1.3.

1.4.

1.5.

This application for a variation of the Integrated Pollution Prevention and Control
(IPPC) permit was commissioned by Sterling Chemical Malta Ltd, herein referred
to as ‘the Operator’.

Sterling Chemical Malta Ltd operates a factory for the development, optimisation
and manufacture of Active Pharmaceutical Ingredients (APIs) at HF 50, HF 51 and
HF53, Hal Far Industrial Estate.

The operation of the facility is regulated by IPPC permit number IP 0004 /21
issued by the Environment and Resources Authority (ERA). The area authorised
by the IPPC permit is shown in Figure 1.

This application covers the following variations:

e The introduction of two additional emission to air points, namely from the
micronisation plant and a fire safety cabinet for the storage of raw
materials, both located in the HF 51 block;

e Authorisation to relocate a small amount of raw materials from the raw
materials warehouse to the QC laboratory;

e The inclusion of the existing emission to air point emanating from the
diesel operated emergency fire pump;

e The inclusion of the existing Emission Point EM15 (HVAC system for
Production Line 7)

e The inclusion of reverse osmosis (RO) reject water as a source of effluent
being discharged to sewer; and

e Changes to the use and layout of the waste warehouse hereinafter
referred to as the 22-MR Warehouse.

In September 2023, as requested by ERA, a comparative assessment was
undertaken to determine the Scheme’s compliance against Commaission
Implementing Decision (EU) 2022/2427 establishing the best available techniques
(BAT) conclusions, under Directive 2010/75/EU of the European Parliament and of
the Council on industrial emissions, for common waste gas management and
treatment systems in the chemical sector, herein referred to as the “WGC (BAT)
Conclusions. Several additional emissions to air that require monitoring were
identified through this process.

Page | 1
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1.6.  Subsequently, ERA requested an Emissions to Air Monitoring Programme Method
Statement to address the newly identified substances that necessitate
monitoring. Section C3.10 of this document provides a concise overview of the
additional substances to be monitored.

Structure of the IPPC Application
1.7.  The IPPC Application consists of three volumes:

e Volume 1 comprises the IPPC application forms A and C;

e Volume 2 (the current volume) consists of the IPPC application
document; and

e Volume 3 Risk to Land and Groundwater (Addendum 4).

Page | 2
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Figure 1: Location of Site
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THE PROPOSED VARIATIONS

C1.2 Non-Technical Description

2.1.

2.2.

2.3.

2.4.

2.5.

Sterling Chemical Malta Ltd operates a factory for the development, optimisation
and manufacture of Active Pharmaceutical Ingredients (APIs).

This application covers the following variations:

e The introduction of two additional emission to air points, namely from the
micronisation plant and a fire safety cabinet for the storage of raw
materials, both located in the HF 51 block;

e Authorisation to relocate a small amount of raw materials from the raw
materials warehouse to the QC laboratory;

e The inclusion of the existing emission to air point emanating from the
diesel operated emergency fire pump;

e The inclusion of the existing Emission Point EM15 (HVAC system for
Production Line 7)

e The inclusion of reverse osmosis (RO) reject water as a source of effluent
being discharged to sewer; and

e Changes to the use and layout of the waste warehouse hereinafter
referred to as the 22-MR Warehouse.

A modification to the current authorised micronisation facility, which is used for
size reduction and to increase the absorbability of some products already
synthesised on site, is required to accommodate an increase in nitrogen pressure.
Once the milling process within the microniser has completed, the modification
required involves the diversion of nitrogen from the entering the existing
scrubber and directed to a new emission to air point (EM23).

It is noted that the channelled emissions of nitrogen, which may contain small
quantities of particulate matter, are treated with existing cyclone and HEPA
filters (Annex 5). Monitoring will also be carried out from this emission point, as
relevant.

Another new emission to air point is required for the in-built ventilation system
of a fire safety cabinet used for the storage of flammable raw materials, mainly
solvents.

Page | 5
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2.9.
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Additionally, this variation application is to authorise the relocation of a small
amount of raw materials from storage in the raw materials warehouse to two
temperature-controlled fire safety storage cabinets located in the QC laboratory.

In the event of a spillage of raw materials from inside the safety cabinet,
emissions will be directed through a carbon filter via an extraction system before
leaving the facility.

The Scheme also proposes to discharge RO effluent to sewer. The scheme
operates a small-scale RO plant which is currently discharging RO reject effluent
to an IBC tank, which is then sent for recovery. A modification is proposed
whereby the effluent will be discharged to an existing sewer connection. The
proposed operation is already covered by a Sewer Discharge Permit (DMU 6745);
a copy is included in Volume 1 of the IPPC application.

The remaining proposal includes the reorganisation of the 22-MR Warehouse
(referred to as the ‘waste warehouse’ in I[P 0004/21), which currently stores only
non-flammable waste; however, provisions are being made to divide the
warehouse into two, half of which is to remain as a storage area for waste, with
the other half being utilised for the storage of raw materials, namely non-
flammable solvents.

C1.3 The Proposed Variations

2.10. As mentioned, the proposed variations comprise:

e The introduction of two additional emission to air points, namely from the
micronisation plant and a fire safety cabinet for the storage of raw
materials, both located in the HF 51 block;

e Authorisation to relocate a small amount of raw materials from the raw
materials warehouse to the QC laboratory;

e The inclusion of the existing emission to air point emanating from the
diesel operated emergency fire pump;

e The inclusion of the existing Emission Point EM15 (HVAC system for
Production Line 7)

e The inclusion of reverse osmosis (RO) reject water as a source of effluent
being discharged to sewer; and

e Changes to the use and layout of the waste warehouse hereinafter
referred to as the 22-MR Warehouse.

2.11. The suggested variations to the current IPPC permit are summarised in Table 1.

Page | 6
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Table 1: Proposed Changes to the IPPC Permit

Reference
(IP 0004/21)

Subject

Variation requested

Table 2.2.1

Emission points to air

e Toinclude an additional emission point from the
microniser (EM23).

e Toinclude new Emission Point EM24 from the fire safety
cabinet in the Q.C laboratory.

e To include existing emission to air point EM25:
emergency diesel fueled fire pump.

e To change the name of the Emission Point EM22 from
Waste Warehouse to 22-MR Warehouse.

Table 2.2.2

Emissions to air
monitoring

e To update the emissions to air monitoring programme in
line with Table 5 of this document.

Condition 2.5.1

Discharge to sewer

Update condition permitting the discharging of trade effluent
to sewer (it is noted that the effluent will discharge to an
existing sewer connection: E9).

Schedules 3b Emissions to air and To be updated as per section C3.1 of this IPPC application.
and 3c HEPA filter layout

plans
IP Site layout plans To include latest drawings and emission points to air.
0004/21/Docl

C1.4 Site Maps and Reports

2.12.. A Land and Groundwater Risk Assessment had been prepared for the facility in
20151, to cover the activities permitted at the time, with a second and third
Addendum prepared in 20182 and 20193 respectively to cover proposed new
activities that have since been permitted.

2.13. An Addendum to the 2019 Assessment, covering the proposed variations
addressed by this IPPC variation application, is included as Volume 3 of this I[PPC
application.2.13. Current Scheme site layout plans of levels 0,1 and 3 have been
included in Figure 2, Figure 3 and Figure 4.

1 En-Sure Ltd, 2015. Sterling Chemical Malta Ltd, Hal Far: Land and Groundwater Risk Assessment (Version
1). San Gwann, December 2015; iv + 41 pp. + 3 Appendices.

2 En-Sure Ltd, 2018. Sterling Chemical Malta Ltd, Hal Far. Application for Variation of IPPC Permit: Volume
3: Addendum 1 to Land and Groundwater Risk Assessment (Version: 2). San Gwann, August 2018; vi + 28

pp. + 1 Appendix.

3 En-Sure Ltd, 2019. Sterling Chemical Malta Ltd, Hal Far. Application for Variation and Renewal of IPPC
Permit: Volume 3: Addendum 2 to Land and Groundwater Risk Assessment (Version: 3). San Gwann, August

2019; vi + 31 pp.
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Figure 2: Scheme Site Layout Plan Level 0
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Figure 3: Scheme Site Layout Level 1
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Figure 4: Scheme Site Layout Level 2
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3. TECHNIQUES

C2.1 Environmental Management System

3.1. The Operator has an Environmental Management System (EMS) in place, which is
certified to the ISO 14001:2015 standard. A copy of the ISO 14001 certificate, as
well as key relevant documentation has previously been submitted to ERA.

3.2. The activities covered by this variation application are already included in the
existing EMS in addition to relevant SOPs and training requirements.

C2.2 Proposed Activities

3.3.  Asnoted, the proposed variations comprise:

The introduction of two additional emission to air points, namely from the
micronisation plant and a fire safety cabinet for the storage of raw
materials, both located in the HF 51 block;

Authorisation to relocate a small amount of raw materials from the raw
materials warehouse to the QC laboratory;

The inclusion of the existing emission to air point emanating from the
diesel operated emergency fire pump;

The inclusion of the existing Emission Point EM15 (HVAC system for
Production Line 7)

The inclusion of reverse osmosis (RO) reject as a source of effluent being
discharged to sewer; and

Changes to the use and layout of the waste warehouse hereinafter
referred to as the 22-MR Warehouse.

3.4. The following sub-sections give further details on the above variations.

Micronisation Facility

2.3. Micronisation is an existing activity carried out at the Scheme and refers to the
size reduction of particles to the micron scale, in addition to increasing the
absorbability of the product. In the pharmaceutical industry, size reduction of
APIs is becoming important because:

Research is creating APIs with very low solubility in water; reducing the
particle size increases the surface area and therefore the solubility of the
APIs;

Page | 12
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3.5.

3.6.

3.7.

3.8.

3.9.

3.10.

3.11.

3.12.

monitoring

e Particles of micrometer size may be used in inhalation therapy, as they
would present a reduced systemic toxicity and quickly become available
in the target organ (the lungs) at high concentration;

e Micronisation causes changes in the crystal structure of the product
(breaking it down to an amorphous form), which increases the product’s
dissolution rate; and

e C(rystallisation (and particle size dimension reduction) may be difficult for
large / complex products; micronisation enables better control of particle
size and formulation homogeneity.

Size reduction of particles is carried out using a process known as jet milling
where the particle size produced ranges from around 0.5 to 20 um (typically <5
um) and uses fluid energy (provided by pressurised nitrogen) rather than by
mechanical means.

As mentioned, micronisation is an existing authorised activity carried out at the
Scheme and occurs at the end of the production process, after the APIs would
already have been produced and dried in the existing production lines.

The location of the micronisation facility can be seen in circled in “red” in Figure
3.

A modification to the existing micronisation plant is required to accommodate an
increase in nitrogen pressure. In the current process, nitrogen is sent back for
reuse; however, when using a very high nitrogen pressure, the quality of nitrogen
recovered is affected and not fit for reuse. Therefore, when jet milling at a very
high pressure, the nitrogen will be required to by-pass the scrubber and exit the
Scheme from a separate emission point, since releasing the nitrogen at such a
high pressure will overload the scrubber.

[t is noted that for certain products that require a lower nitrogen pressure and
for cleaning purposes, the current micronisation process will remain the same,
with the nitrogen being reused and VOC emissions generated during cleaning

abated by a carbon filter and scrubber before being allowed to exit the facility.

Refer to section C3.6: Emission to Air for further information on the locations of
all existing and proposed emission points.

Additionally, as highlighted in the previous IPPC application, not all products
require micronisation.

A flow diagram of the amended micronisation process is included in Figure 5. As
can be seen, the nitrogen is introduced into the mill at the required pressure level
through jet nozzles placed around the circular chamber of the mill. This causes
acceleration of the particles inside the milling chamber, where they are dragged
in a circular motion causing them to collide repeatedly. This process causes the

Page | 13
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particles to break up into progressively small particles until the accumulated
energy is reduced to negligible values. As per the original procedure outlined in
[PPC Variation IP 0001/14/B this step of the process will remain to be connected
to HEPA filters.

Page | 14
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Figure 5: Proposed Micronisation Process
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3.13.

3.14.

3.15.

3.16.

3.17.

3.18.

3.19.

monitoring

The micronised particles are then carried by the nitrogen gas into a cyclone filter.
A series of fabric filters are located in the inner part of the cyclone filter. The
nitrogen is filtered through these fabric filters. When jet milling at a very high
nitrogen pressure a modification to the existing procedure is then required from
this point onwards, whereby instead of the nitrogen being returned for reuse, it
will be directed out once processed by the cyclone filter and treated with a HEPA
filter so that any dust emissions containing APIs carried by the nitrogen will be
removed. The nitrogen will then be allowed to exit the facility via Emission Point
EM23.

As mentioned, when jet milling at a lower nitrogen pressure, the nitrogen will
continue to be filtered through the cyclone filter before being returned for reuse.

Likewise, during cleaning, there are no proposals to change the current
procedure, with air emissions being treated by HEPA filters before being directed
to a carbon filter and then channelled through the scrubber before being allowed
to exit the facility.

As mentioned in I[PPC Variation [P 0001/14/B, in the event of a leak being
detected from the microniser, a loss of pressure will be registered and the
micronisation process will automatically be stopped.

As is the current practice, all equipment inside the micronisation room will be
ATEX rated.

There are no proposed changes to the storage of nitrogen as a raw material at the
Scheme site. Nitrogen will continue to be stored in the existing nitrogen tank in
the external utilities area. Itis estimated that there will be a 20% annual increase
in nitrogen consumption as a raw material as a result of these proposals, since
when jet milling at a very high pressure, nitrogen will no longer be reused. The
Scheme will continue to report annual consumption as part of the Annual
Environmental Report (AER) for the Scheme

Further information on this emission point, including their location and further
details on the abatement techniques, is provided in section C3.6.
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Fire Safety Cabinet

3.20.

3.21.

3.22.

3.23.

The fire safety cabinet is being proposed to improve accessibility of certain raw
materials, mainly solvents, that are frequently used during in the Quality Control
(QC) laboratory. Currently, all raw materials are stored in the raw materials
warehouse (Figure 3). The installation of two cabinets is being proposed in the
area marked in “green” in Figure 3.

As is the current practice, the list of raw materials used in the previous year will
continue to be reported as part of the Annual Environmental Report (AER) for
the Scheme.

Table 2 includes an indicative list of raw materials to be kept in the cabinet. Itis
noted that all raw materials are currently in use at the Scheme, with no new
materials being proposed.

Since all materials are highly flammable, storage in a temperature-controlled fire-
resistant safety cabinet is required. The specifications of the proposed fire safety
cabinets can be seen in Annex 1. The cabinet will be certified to EN14470-1
EN16121 standard.

Table 2: Raw materials stored in the fire cabinet (indicative)

3.24.
3.25.

3.26.

3.27.

Raw Materials Maximum Quantity
Acetonitrile 125 L

Methanol 125 L

Ethanol 125L

Acetone 5L

Toluene 5L

Hexane 5L

Ethyl acetate 5L

Hydranal 5L

Raw materials are typically stored in glass jars.

As per the fire safety cabinet specifications (Annex 1), the cabinets are equipped
with epoxy coated steel tray shelves having a capacity of 16 L per shelf. In
addition, there is a 45 L steel tank at the bottom of the cabinet which would
contain any additional spills. Moreover, the cabinet is certified to EN14470-1
standards, a criterion of which includes the requirement for containment to
110% of the volume stored within the cabinet.

In precaution, the Scheme has an existing Spill Standard Operating Procedure in
place, which will be followed in the event if a spillage of a raw material (Annex
1). A spill kit is also available next to the cabinet.

The flooring here is an epoxy-based resin, laid on top of concrete. In the event of
a spill, any residual raw materials remaining once the spill has been cleaned up
will drain to an existing wastewater reservoir (Reservoir 1 as seen in Figure 6).

Page | 17



ensure

3.28.
3.29.

3.30.

3.31.

3.32.

3.33.

monitoring

Wastewater collected in this reservoir is exported abroad for further treatment.

The cabinet will be made from steel sheet and has a heat detection system inbuilt,
whereby the doors (if left open) would automatically close once the temperature
reaches 40 °C and the air inlet and outlet valves will close when the temperature
reaches 70 °C. In the event of a fire, the cabinet is certified to withhold such
temperatures for 90 minutes.

As mentioned, the cabinet requires a ventilation system to regulate the
temperature, and therefore, a new emission to air point (EM24) is required. Air
is allowed to enter the cabinet from an external connection. At the outlet, an
extraction system channels emissions of air through a carbon filter having an
efficiency of 95-99%. In the event of a spillage of a raw material inside the
cabinet, such abatement will significantly reduce any potential VOC emissions
being released to air.

It is therefore noted that only in the event of a spill inside the cabinet will there
be potential emissions of VOCs.

A flow diagram outlining the storage and ventilation process has been included in
Figure 7.

Further information on this emission point, including the location and further
details on the abatement techniques, is provided in section C3.6.
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Figure 6: Drainage Process
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Figure 7: Fire Cabinet Storage and Ventilation Process
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Emergency Fire Pump

3.34. There are four emergency fire pumps installed at the Scheme site, one of which is
diesel operated (see Figure 3) with the remaining pumps connected to mains
electricity. In the event of a fire, the fire pumps facilitate the supply of water from
the rainwater reservoir to the hose reels. In which case, the operation of the
diesel-fuelled pump would result in an emission to air (combustion by-products),
and therefore, has been assigned Emission Point EM25 (Table 4).

Inclusion of Emissions Point EM15 into Monitoring Programme

3.35. Itwas noted that the monitoring of Emission Point EM15, the HVAC system for
the clean rooms in Production Line 7 (Figure 3) was not included in the current
programme. The sources of emissions for EM15 are the same as emission points
EM3A and EM3B (HVAC for production line 1 and 2) - diffuse particulate matter
channelled through the HVAC system. Emissions from EM15 are treated with a
HEPA filter (HF7). The annual monitoring of PM from EM15 is to be added to the
programme.

Discharge of RO reject to sewer

3.36. A small-scale reverse osmosis (RO) unit (Figure 8) has been installed in the QC
Laboratory.

Figure 8: Small-scale RO Unit

3.37. The system receives water from the mains supply and filters out organic,
inorganic, and particulate matter using resin filters. The purified water is used
solely for the washing of laboratory equipment. The full specification sheet for
the RO unit can been seen in Annex 3.

3.38. Itis noted that no raw materials are used in the process, filters are changed
periodically, and the wash water generated from the washing of equipment is
channelled within a closed system to an IBC for export.
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3.39. Currently, the reject effluent is channelled to a separate IBC then exported. The
Scheme now proposes to discharge the RO reject effluent to sewer.

3.40. A flow diagram of the effluent discharge process is included in Figure 9. The
reject effluent will be discharged to existing sewer connection E9 (Figure 6).

3.41. Following water quality tests carried out by the Water Services Corporation*
(WSC), authorisation to discharge the RO reject effluent to sewer has been
obtained, a copy of which has been appended to Volume 1 of this application.

4 Results of the water quality testing were not disclosed to the Applicant, only the authorization to
discharge RO reject to sewer.

Page | 24



ensure

monitoring

Figure 9: RO Reject Flow Diagram
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Changes to the 22-MR Warehouse

3.42.

3.43.

3.44.

3.45.

3.46.

3.47.

3.48.

3.49.

3.36.
3.37.

In February 2021, an IPPC variation application (IP 0004/21) was submitted to
ERA proposing the operation of a new warehouse in the HF53 block for the
storage of waste, which included details on the ventilation system of the
warehouse.

[PPC Permit IP 0004/21 was determined in September 2021 permitting the
storage of non-hazardous waste in the warehouse.

In order to improve internal logistics, it is being proposed that in addition to the
storage of non-hazardous waste, raw materials will also be stored in the
warehouse, namely non-flammable solvents.

A defined list of the specific solvents and their quantities to be stored is not
currently available; however, it can be confirmed that they will be of the same
variety currently stored in the Raw Materials Warehouse.

There are no changes being proposed to the current External Warehouse, used
for the storage of flammable raw materials, or the Raw Materials Warehouse,
both of which are located in the HF51 block (Figure 3), which stores the majority
of the raw materials used at the facility, nor are any new raw materials being
proposed.

The updated proposed layout plans of the 22-MR Warehouse can be seen in
Figure 10.

As is the current procedure for the storage of raw materials in both the External
Warehouse and the Raw Materials Warehouse, raw materials stored in the 22-MR
Warehouse will be stored on pallets in a variety of containers (e.g. IBCs, plastic
drums, paper / cardboard containers if solids).

The 22-MRWarehouse is underlain by an impermeable concrete layer. The floor
has stainless steel gutters around the internal perimeter, draining to a 57 m3
‘water washing reservoir’ at the northeastern corner of the HF 53 block (labelled
as ‘Reservoir 2 in Figure 6), the contents of which are currently exported abroad
for further treatment; however, as mentioned there are plans to install a
wastewater treatment plant (WWTP) to process the effluent at the Scheme site>.
The gutters will collect any spilt waste and wash water from floor washing.

A spill kit is also available in the 22-MR Warehouse.

In the event of a spillage of a raw material, procedure MIOS_ 4.4.7-C will be
followed.

5 An additional IPPC Variation Application will be submitted prior to the installation of the plant.
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Figure 10: Proposed Layout of the 22-MR Warehouse
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C2.2.5 Alternatives

3.38.

3.39.

3.40.

3.41.

3.42

3.43

3.44

With regards to the installation of the new emission point required to by-pass the
nitrogen from entering the scrubber when exiting the facility, the consideration
to continue reusing the nitrogen, as is the current practice, was initially
considered; however, when using nitrogen at a very high-pressure during jet
milling, the quality of the nitrogen is no longer suitable for reuse, hence it needs
to be directed out of the micronisation plant. As mentioned, when jet milling at
such a high pressure, if the nitrogen was to be directed to the exiting emission
point (EM1), the gas would need to be passed through the scrubber first, which
would overload the scrubber.

Another alternative would be to only produce micronised products that do not
require a very high nitrogen pressure during jet milling, and therefore, continue
with the existing process; however, commercially, this limits the Scheme since it
prohibits responding to the current pharmaceutical market.

The reorganisation of the storage of frequently used raw materials to utilise both
the fire safety cabinets in the Q.C laboratory and 22-MR Warehouse, means that
such materials are more easily accessible to the Operator, improving operational
efficiency. There are no alternatives to making such raw materials more
accessible, other than moving the location they are stored.

Additionally, since the fire safety cabinet is to be used for the storage of mainly
solvents, the relocation of a small amount of such materials will reduce the risk of
a spillage during transfer to the QC laboratory (Figure 3).

An alternative would be to procure a cabinet that is not temperature controlled,
hence there would not be the requirement to install a new emission to air point;
however, due to the volatility of the raw materials to be stored, a temperature-
controlled environment is required for fire safety reasons; therefore, an emission
to air point is required.

The proposal of discharging the RO reject to sewer instead of exporting abroad is
more cost efficient and reduces emission of greenhouse gases as no shipping is
required.

Additionally, to remain exporting such effluent as waste from the Scheme
represents a higher cost to the Operator.

C2.3 Raw Materials

3.46

No new raw materials are being proposed as part of this application.
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C2.5 Maintenance

3.49 The facility’s maintenance plan includes maintenance of the air emissions
abatement equipment that is included as part of this variation application.

3.50 Maintenance requirements are in accordance with manufacturer specifications
and with any applicable legal requirements.

C2.7 Water

3.50. Considering that the small-scale RO unit is already in operation at the Scheme, the

3.51.

proposal of discharging the RO reject to sewer will not result in an increased
consumption of mains water.

As for the remaining proposed changes, none are expected to affect proposed
annual water consumption.

C2.8 Risk Assessment

3.52.

An update to the existing Land and Groundwater Risk Assessment has been
prepared as part of the current IPPC application (Volume 3). The risk assessment
considered, the scenarios of spillage of raw materials, the risk of contamination
from used firefighting extinguishant and the emissions to air from the fire safety
cabinet and micronisation plant. The Risk Assessment concluded that with the
proposed mitigation measures in place, all pollutant linkages would be removed
in relation to the used extinguishant and a spillage of a raw material, and the
reduction in the resultant risk from moderate to very low and low in relation to
the eventual risk to land and groundwater from emissions to air.
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EMISSIONS

C3.1 Waste

Waste Identification

4.1.

4.2.

4.3.

4.4,

4.5.

4.6.

As aresult of all the proposed changes described above, the only waste stream to
be generated are the filters, which require to be changed periodically. It is noted
that the Scheme already generates this type of waste stream, so no new waste
types are envisaged.

Furthermore, no additional cyclone or HEPA filters will be installed in the
micronisation plant since the nitrogen will be channelled through existing filters.

The carbon filter of the fire safety cabinet will be changed annually or following
the spillage of a raw materials from within the fire safety cabinet, whichever
comes sooner.

The increase in storage capacity of raw materials at the Scheme will directly
increase the amount of packaging waste generated, contaminated hazardous
packaging, which the Scheme exports abroad for further treatment; however, the
increase is not considered significant.

It is noted that Sterling Chemical (Malta) Ltd are registered as Producers of
Packaging and Packaging Material with ERA, with all packaging generated at the
Scheme being declared on an annual basis.

Additionally, the resin filters of the RO plant require replacing every five to ten
years. Table 3 summarises the waste streams to be further generated as a result
of the proposals.

Table 3: Waste Streams

EWC code | Description

1502 02*

Filters contaminated with hazardous
substances

1501 10* | Contaminated packaging

4.7.

4.8.

The spent filters will be stored in appropriate containers in the 22-MR
Warehouse (Figure 3 and Figure 4). It is noted that the resin filters are non-
hazardous and will therefore be kept separate to the hazardous carbon and HEPA
filters to avoid contamination.

The quantities of waste generated from the facility will not change significantly as
a result of the proposed variations.
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4.9. Asnoted, the proposed variations will result in less waste requiring to be
exported abroad for treatment, since the RO reject effluent will be discharged to
sewer instead.

4.10. All waste on site will continue to be transferred to licensed facilities using
authorised waste carriers, and records will continue to be maintained and
reported to ERA as per current practice.

4.11. Movements of hazardous waste will also be covered by consignment permits /

n

otes, as is the current practice.

C3.3 Emissions to Sewer

4.12. Asalready outlined, the RO reject will be discharged to existing sewer connection
E9 (see Figure 6 for drainage block plan).

4.13. Authority from the Water Service Corporation (WSC) to discharge trade effluent
to sewer has already been sought. A copy of the relative permit issued by the
WSC has been included in Volume 1 of this Application.

C3.6 Emissions to Air

4.14. As mentioned, the proposed variations include the addition of emission points to
air, as shown in Table 4.

Table 4: Emission points to air
Ref. | Source | Abatement/location
Existing
Production area
EM1 Weighing room HEPA filters (HF4, HF5, HF6), carbon
Finished goods area (clean rooms) filter, heat exchanger, scrubber
Microniser
HVAC (General ventilation and air-conditioning) - HF Fabric filter
EM2
51 block
EM3A | HVAC Production Line 2 clean rooms HEPA filter (HF1)
EM3B | HVAC Production Line 1 clean rooms HEPA filter (HF2)
EM3C Micronisation plant clean rooms HEPA filter (HF3)
EM4A | Laboratories Fume Hood Extraction vent
EMAB | Laboratories Fume Hood Extraction vent
EM4C QC Iab fume hoods Carbon filter
EM4D | QClab fume hoods Carbon filter
EM4E | QClab fume hoods Carbon filter
EM5 Boiler Stack
EM6 Boiler Stack
EM7 Cooling Tower Cooling tower stack
EM8A | AMS (Quality Control) lab fume hoods Carbon filter
EM8B | AMS (Quality Control) lab fume hoods Carbon filter
EM8C | AMS (Quality Control) lab fume hoods Carbon filter
EM8D | AMS (Quality Control) lab cabinet and localised hoods Carbon filter
EM10A | R&D laboratory Fume Hood Extraction vent
EM10B | R&D lab fume hoods Carbon filter
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EM10C | R&D lab fume hoods Carbon filter
EM10D | R&D lab fume hoods Carbon filter
EM11 Micronization laboratory Fume Hood Extraction vent
EM12 Cold rooms Vent
EM13A | Production area Scrubber
EM13B | Production area Scrubber backup fan
EM14 General ventilation HVAC
EM15 HVAC Production Line 7 clean rooms HEPA filter (HF7)
EM16 Laboratory Fume Hood Extraction vent
EM17 Laboratory Fume Hood Extraction vent
EM18 Laboratory Fume Hood Extraction vent
EM19 Laboratory Fume Hood Extraction vent
EM20 Laboratory Fume Hood Extraction vent
EM21 Laboratory Fume Hood Extraction vent
EM22 22-MR Warehouse None
Proposed

. . . Cyclone & HEPA filters (HF4,

EM23 | Microniser (nitrogen outlet) HFS5, HF6)
EM24 | Fire Safety Cabinet Extraction vent and carbon filter
EM25 | Emergency diesel-fuelled fire pump None

Emissions from Microniser

4.15. One new emission point being introduced will emanate from the micronisation
plant, located in the HF51 block (Figure 5). The emission point is required in
order to by-pass nitrogen from entering the scrubber before exiting the facility
during very high-pressure jet milling. As mentioned, when nitrogen is injected at
a lower pressure, as is the current practice, nitrogen will continue to be reused
within the micronisation plant.

4.16. Exhaust air from this point is released through air grilles having a basic fabric
filter; information on this system is included in Annex 4. The point at which the
nitrogen leaves the facility is labelled as EM23 in Figure 11. It is noted that
during high-pressure milling, when nitrogen will be released once the milling
process is complete, emissions will be treated by the existing cyclone filter and
H13 HEPA filters (HF4, HF5 & HF6 in Figure 11) before leaving the facility to
remove any dust that may be carried by the nitrogen.

4.17. As mentioned, the HEPA filters are existing filters within the micronisation plant.
Specifications of the HEPA filters have been included Annex 5; these show that
the filtration efficiency is greater than 99.95%. It is noted that a differential
pressure device is installed before and after each HEPA filter in order to monitor
the operation of the filter; the filters are already included in the facility’s
maintenance programme and replaced as per the maintenance schedule.

4.18. As explained, when jet milling at a very high nitrogen pressure, the quality of
used nitrogen deteriorates and is no longer suitable for reuse. Therefore, in such
instances, the nitrogen must be released; however, if the nitrogen is released
through the current emission point (EM1), the gas would first be directed
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through the existing scrubber, which would cause an overload. Therefore, this is
not an option. Itis noted that during the cleaning cycles of the micronisation
plant, where solvents are used, emissions will continue to be directed to the
scrubber before being released from the facility.

Emissions from Fire Cabinet

4.19.

4.20.

Another new emission point is being proposed from the QC Laboratory in the
HF51 block (Figure 3)The emission point is required to operate a dedicated
ventilation system for the temperature-controlled fire safety cabinet, where raw
materials, to include solvents, are to be stored in small quantities. An extraction
unit is used to circulate the air and in the event of a spill from within the fire
cabinet, such emissions are treated through a carbon filter before being released
atroof level (labelled as EM24 in Figure 11) through basic fabric filters as shown
in Annex 4. Specification sheets for typical carbon filters to be used are included
in Annex 6.

It can therefore be confirmed that there are no significant emissions emanating
from the fire cabinet, unless there is a spillage of a raw material from within the
cabinet as described.

Emissions from Fire Pump

4.21.

In the event of a fire, the fire pumps facilitate the supply of water from the
rainwater reservoir to the hose reels. In which case, the operation of the diesel-
fuelled pump would result in an emission to air (combustion by-products). The
potential occurrence of a fire that would warrant the use of the hose reel, is
considered very low; therefore, emissions to air from Emission Point EM25
(Figure 11) are considered to be a rare occurrence.

Emission Point EM15

4.22.

4.23.

Emission Point EM15 (Figure 11) relates to the heating and ventilation system
connected to the clean rooms of Production Line 7 (Figure 3). Operations within
Production Line 7 are already authorised by ERA, with emissions to air being
considered; however, erroneously, Emission Point EM15 was not included in the
Emissions to Air Monitoring Programme.

Emissions from this source are limited to Particulate Matter only as when the
APIs reach the clean rooms, they are in a solid state.
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EM1 Scrubber EM13A/13B  |Scrubber
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EM3A HVAC Line 2 (HEPA) EM15 HVAC Line 7 (HEPA)
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EM16/17/18/
Future Fume Hoods
EM4A/4D QC1 Lab Fume Hoods 19/20
EM4B QC1/QC2 Lab Cabinet
EMA4C/4E QC2 Lab Fume Hoods
EM24 QC1 Lab Reagent Fire Cabinet
EMS Boiler 1
EM8A T EM6 Boiler 2
:v: EM7 Cooling Tower
EMB8A/8B/8C |AMS Lab Fume Hoods
EM8D AMS Lab Cabinet and Localized Hoods|EM21 Sewage
EM9 Sewage
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EM11 R&D Sink Hood
EM12 Cold room
EM2 1 EM23 Nitrogen Micronizer Exhaust
——] EM25 Emergency Fire Diesel Pump

e

EM25 ERA Filter
Sterling ID Location Type
e Item b
AHU1 HF1 Roof Maltal | Supply and Exhaust Air Handling Unit for Production Line 2
AHU3 HF2 Roof Maltal | Supply and Exhaust Air Handling Unit for Production Line 1
Ground Floor UTA-JMO02M HF3 Roof Micro Supply and Exhaust Air Handling Unit for Micronization
Micro Cl
CHO1 HF4 T e Extraction System Micronizer

Room
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5 5 Room
] . Micro Cl
CHO3 HF6 <3l e Extraction System Micronizer
_ M Room
EH B oy HF4 UTA-HVAC-
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0702M

HFd
HF6

HF7 Roof Malta2 | Supply and Exhaust Air Handling Unit for Production Line 7

14 |03/05/2024 New Emission points Micronizer, Diesel Pump
13 |09/08/2022 Lab Reagent Cabinets

12 ]05/10/2021 Steam Boiler Malta1 Design

11 |23/07/2020 Chiller +5, Overflow tank placement
10 |13/10/2020 Emission as per IPPC permit, New carbon filters
17/12/2019|  LPG tanks removal

16/07/2019|  HEPA Malta2, Sampling Room, SAS 1P, AMS
30/01/2019|  HEPA Filters for ERA

2(2|2(2|2(5|2|2|2|2|2|2|2|2

9
8
7
6 121/08/2018|  DU-01M Distillation Unit, VP-0821M, C-0502M and TK-1001M M
5 23/06/2017 New Reactor in line 1, Micro building
4 10/11/2016 Cold Rooms new reactors in line 2, pilot reactors relocation
3 |04/06/2015 Flammable Warehouse extension - As built
2 |23/022015 of Line 1 - As built
1 08/10/2014 Revision for new equipments
|-ﬂ| 0 ]19/06/2014|  First Emission RV
REV. DATE DESCRIZIONE DISEG| CONTR|APPRO'
REV. DATE DESCRIPTION DWN. | CHK.  |APPR.
DIS. N
DWG.N
Sterling Chemical Malta Ltd DGN_03_2014
HF51 — Hal Far Industrial Estate[saa N°Fogli| Foglio:
sTERUNG  Birzebbuga — BBG3000 MALTA | Scaie: |
MALTA tpm
OGGETTO - OBJECT DATA: DISEGNATORE
2 = DATE COMPILER
Equipments Layout - Emission and HEPA Filters 19/06/2014 RV
[ THIS DOCUMENT IS PROPERTY OF STERLING CHENICAL WALTA LTD, SHALL BE DEEMED CONFDENTIAL AND NOT BE USED WITHOUT PERMISSION. ALL RIGHTS ARE RESERVED |
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C3.10 Monitoring

4.24.

4.25.

4.26.

4.27.

4.28.

4.29.

4.30.

4.31.

The relevant emissions associated with the proposed variations included in this
application are emissions to air generated from the micronisation. A monitoring
proposal for emissions to air is included in Table 5.

The monitoring proposal for the new emission point being added to the
micronisation plant (EM23) is based on the nature of substances that could be
emitted from the hopper of the microniser (primarily dust, because some dry
powder may be carried with the nitrogen being released from the facility). Itis
noted that solvents are only used during the cleaning of the plant, and as noted,
during cleaning, VOC emissions will continue to be treated in the scrubber and
emitted from Emission Point EM1.

The monitoring stipulated in Table 5 would be carried out when activities
associated with the respective emission point are underway.

The methodology used and the results obtained will be reported to ERA as part of
the Annual Environmental Report and compared against the emission limits set
in the [PPC permit.

Since the only emissions potentially emitted from the fire safety cabinet would
occur in the event of a spill and failure in current mitigation, no monitoring
proposals are being proposed for Emission Point EM24.

The monitoring of RO reject effluent to sewer will be monitored according to
conditions stipulated in the WSC permit.

As mentioned, following the comparative assessment carried out in order to
check for alignment against the 2022 WGC (BAT) Conclusions, several additional
waste gas emissions already generated at the Scheme were identified.

Table include a summary of the proposed Emissions to Air Monitoring
Programme, which includes both the current and prospective substances that are
required to be monitored.
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Table 5: Proposed Emissions to Air Monitoring Programme

(CO)

EN 15058: 2017

Parameter Emissions Point Reference Emission Limit Value Frequency® Standard Method

EM1, EM13 Annually . .
OrT‘g?liC: grobtiln) EM4A, EM4B, EM4C, EM4D, EM4E, EM8A, EM8B, EM8C, EM8D, EM10A 20 mg C/Nm3 Every four vears EN 12619: 2013 In S‘t“asr‘;";{‘ili‘:g and

& EM10B, EM10C, EM10D, EM11 yloury y
Toulene EM1, EM13 1 mg/Nm?3 Every six months CEN / TS 13649:2015 Laboratory analysis
Dichloromethane EM1, EM13 1 mg/Nm?3 Every six months CEN / TS 13649:2015 Laboratory analysis
Dimethylformamide? EM1, EM13 2 mg/Nm3 Every six months NIOSH 2004:1994 Laboratory analysis
Tetrahydrofuran® EM1, EM13 10 mg/Nm?3 Every six months CEN /TS 13649:2015 Laboratory analysis
Methyl Isobutyl” EM1, EM13 10 mg/Nm?3 Every six months CEN /TS 13649:2015 Laboratory analysis
Total Particulate EM1, EM13, EM3A, EM3B, EMC3, EM15 Annually® Laboratory analysis
Matter (Dust) EM4A, EM4B, EM4C, EM4D, EM4E, EM8A, EM8B, EM8C, EM8D, EM10A <1 mg/Nm3 Every four vears EN 13284-1: 2017 Laboratory analysis
EM10B, EM10C, EM10D, EM11, EM23 yloury yanay

Gaseou(sH(gll)lorldes EM1, EM13 7.5 mg/Nm3 Annually EN 1911 Laboratory analysis
Gaseou(sHFFl;lorldes EM1, EM13 <1 mg/Nm3 Annually ISO 15713:2006 Laboratory analysis
Sulph(t}srolz;omde EM1, EM13 <150 mg/Nm3 Every six months EN 14791: 2017 Laboratory analysis
Ammonia (NHs) EM1, EM13 10 mg/Nm?3 Every six months EN 21877 Laboratory analysis
Carbon monoxide EM1, EM13 No limits apply Annually In situ sampling and

analysis

Note: Items marked in blue are new emissions that will be monitored

6 In the instances where monitoring is required ever four years, this is subject to compliance with the emission limit values, otherwise, monitoring shall be carried out annually.

7 Classified as a CMR 1A and 1B substance - i.e. VOCs carrying Hazardous Statements H340, H350, H350i, H360D or H360F7
8 Classified as a CMR substance - i.e. VOCs carrying Hazardous Statements H341 or H351
9 The mass flow of PM being emitted from emission point EM23, post HEPA filer, is 0.000003 kg/h. Calculations have been based on the worst-case scenario.
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IMPACT ON THE ENVIRONMENT

C4.1 Environmental Effects

5.1.

5.2.

5.3.

5.4.
5.5.

5.6.

As described in this application, the potential significant emissions arising from
the proposed variations are emissions to air.

The surrounding land uses are mapped in Figure 12. The predominant land uses
in the surrounding area are industrial, predominantly manufacturing activities
(including pharmaceutical production, detergent manufacture, production of
climate control systems, and printing presses) and storage / warehousing.

The facility is also located around 12 m from the valley sides of Wied Znuber,
which forms part of a Special Protected Area (SPA), a Natura2000 Special Area of
Conservation (SAC) - Site of International Importance, and an Area of Ecological
Importance (AEI). Some cultivated agricultural land is also found along both
sides of the Wied Znuber valley.

There are no residential properties within 250 m of the site.

Emissions to air from the proposed variations are described in section C3.6 of
this application. As mentioned, air emissions will be mitigated, including the use
of cyclone and HEPA filters for the micronisation plant, and a carbon filter for the
fire safety cabinet.

As noted in the IPPC application form (Volume 1), no emissions to land and
groundwater are proposed. In the scenario that all mitigation measures
proposed in this application has been installed, the Addendum to the Land and
Groundwater Risk Assessment (Volume 3) identifies the risks to land and
groundwater as ranging from none (where there is no pollutant linkage) to very
low.

C4.2 Effects on Other Sites

5.7.

Considering that the mitigation measures that will be in place, as well as the
nature of the other industrial sites in the vicinity, it is considered that the
proposed variations are unlikely to have a significant effect on other sites.
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Figure 12: Surrounding land uses

Land use

Legend
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Annex 1: Specifications of Safety Fire Cabinet



CSF232BMY11

SAFETY CABINET FOR STORAGE OF
FLAMMABLE PRODUCTS WITH FIRE
RESISTANCE Type90 MINUTES CERTIFIED
ACCORDING TO EN14470-1 EN16121

Construction

Completely built in steel sheet with thickness 1
/ 1.5 mm at cold bent painted with anti-acid
epoxy powders and subsequent passage in a
thermal tunnel at 200 ° C.

Particular insulation formed by high density
fiber panels (free of Fibroceramic) for high
temperatures (800 ° C) and calcium sulphate
panels.

Internal finishing panels in melamine laminate
with high resistance to even aggressive
Vapors.

Certification according to the new EN 14470-1
standard.

Specifications

¢ Hydraulic closing of doors with a
temperature above 47 ° C

e Lock with key and door lock

* Adjustable feet

¢ Automatic closing valves (70 © C) for air inlet
and outlet products, certified 90 minutes,
placed on the top and bottom of the
cabinet.

* Ejection hole diam. 100mm on the roof of
the cabinet.

e Sparkproof hinge

* 3cm thermo-dilating gasket.

* 3 epoxy coated steel tray shelves (16L=
capacity), certified 80Kg capacity.

Size: 1093x420x32h mm, adjustable in height
with steel pins on a painted steel rack.

¢ Painted steel bottom tank with support grid.
Dimension: 1093x445x100h mm (45L=
capacity).

¢ "Earth" terminal to prevent electrostatic
charges.

* Weight: 390Kg

¢ Dimensions

External: 1200x600x1950h mm

Internal: 1095x446x1540h mm

CHEMISAFE’

SAFETY STORAGE CABINETS

Technical drawing
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CSF240BMY11

SAFETY CABINET FOR STORAGE OF
FLAMMABLE PRODUCTS WITH FIRE
RESISTANCE Type90 MINUTES CERTIFIED
ACCORDING TO EN14470-1 EN16121

Construction

Completely built in steel sheet with thickness 1
/ 1.5 mm at cold bent painted with anti-acid
epoxy powders and subsequent passage in a
thermal tunnel at 200 ° C.

Particular insulation formed by high density
fiber panels (free of Fibroceramic) for high
temperatures (800 ° C) and calcium sulphate
panels.

Internal finishing panels in melamine laminate
with high resistance to even aggressive
Vapors.

Certification according to the new EN 14470-1
standard.

Specifications

¢ Hydraulic closing of doors with a
temperature above 47 ° C

e Lock with key and door lock

* Adjustable feet

* Automatic closing valves (70 ° C) for air inlet
and outlet products, certified 90 minutes,
placed on the top and bottom of the
cabinet.

* Ejection hole diam. 100mm on the roof of
the cabinet.

e Sparkproof hinge

* 3cm thermo-dilating gasket.

* 3 stainless steel tray shelves (16L= capacity),
certified 80Kg capacity.

Size: 794x420x3%9h mm, adjustable in height
with stainless steel pins on a painted steel
rack.

¢ Painted steel bottom tank with support grid.
Dimension: 794x445x100h mm (45L=
capacity).

¢ "Earth" ferminal to prevent electrostatic
charges.

* Weight: 275Kg

* Dimensions

External: 895x600x1950h mm

Internal: 796x446x1540h mm

CHEMISAFE’

SAFETY STORAGE CABINETS

Technical drawing
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Annex 2: Spill Standard Operating Procedure



Sterling Chemical Malta

OPERATIONAL INSTRUCTIONS TO FOLLOW IN CASE OF SPILL,
RELEASE OR CONTACT WITH DANGEROUS SUBSTANCES

HISTORY UPDATES
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07/01/2019 00 First issue document
14/05/2019 01 New production department, new laboratory
New offices, Micronization - Distillation room - Update
16/06/2020 02 of the company Iogo - Update of the names of the
emergency coordinators and deputy emergency
coordinator
05/05/2021 03 - Change TCP name
07/12/2021 04 6 Inserting a new paragraph
Document code: Written by: Verified by: Approved by:
WI1_8.2.5 HSE TCP Direction
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1. Scope

Sterling Chemical Malta, with a view to a company policy aimed at guaranteeing the protection of

health and safety in the workplace, has drawn up this procedure in order to define the operating

procedures to be followed in the event of an accidental spill of dangerous substances.

2. Recipients

The recipients of this procedure are all operators of the Sterling Chemical Malta company involved

in the handling and use of dangerous chemicals.

3. Operating mode in the case of small spills

In the event of a spillage of small quantities of dangerous chemical substances (in the order of a few

liters maximum), follow the instructions below:

Warn all those present and remove those who are not part of the emergency management;
Identify the substance;

Wear personal protective equipment, based on the type of substance spilled,;

Stop all drains into the sewer;

Mark and prohibit the area subject to spill with red and white striped tape or with an indication
of "non-accessibility";

Ensure adequate ventilation of the workplace by opening all doors to favor natural ventilation
and the dispersion of any dangerous vapors present in the air;

Absorb the spill with the absorbent materials of the anti-spreading kit (sand, cloths, collection
sausages, etc.); in the case of pharmacologically active powders, collect it manually using a
suitable shovel and spatula and, if required by the safety data sheet, moisten the powders or
use damp cloths;

Collect the absorbent material and place it in approved waste collection containers;

Clean the area completely by reclaiming it with abundant water and, if necessary, divert the

drains into temporary storage tanks for subsequent classification;
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Restore all previously interrupted discharges;

At the end of the operations proceed with the undressing and disposal of the disposable
protective devices used;

Report the spill, the causes and the manner of occurrence to the HSE Office for the

management of any Non-Conformity / Accident.

Operating mode in the case of large spills

4.1. Emergency detection
Anyone who detects a spill of quantities of dangerous chemicals exceeding a few liters must follow

the instructions below:

Warn all those present and remove those who are not part of the emergency management;
Notify the Emergency Coordinator and the Department Manager indicating the location of the

spill and, if possible, the substance spilled.

4.2. Emergency Coordinator

The Emergency Coordinator, once warned of the emergency in progress, must:

Go to the place of the emergency, identify the substance and, after wearing the appropriate
PPE, check and assess, in collaboration with the Deputy Emergency Coordinator and the
Department Manager, the causes of the spill and the resulting danger;

Alert, through the Deputy Coordinator, the emergency team;

If necessary, give the order to evacuate the affected building and adjacent buildings deemed
at risk, directly or by appointing an emergency team member;

Coordinate the emergency team in the operations necessary for the containment, elimination
of the spill and subsequent reclamation of the area;

Make arrangements for the immediate assistance of injured personnel;

Coordinate the evacuation procedure and after making sure that everyone has gone out,
through communication from the building evacuation managers, reach the collection point;
Make or have the Front Desk Operators do the appeal of those present using the visitor register
and the data provided by the attendance management software;

Warn the personnel at the end of emergency meeting point.
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Behavior during the night:

e During the night the emergency coordinator is the Shift Supervisor of the Production

department.

4.3. Deputy Emergency Coordinator

The Deputy Emergency Coordinator, once warned of the emergency in progress, must

e Go to the place of the emergency, identify the substance and, after wearing the appropriate
PPE, check and assess, in collaboration with the Coordinator and the Department Manager,
the causes of the spill and the resulting danger;

e Make yourself available to the Emergency Coordinator by carrying out the tasks delegated to
him;

e If requested by the Emergency Coordinator, gather the emergency team indicating the
protective devices to be used;

e In case of evacuation, request the list of workers present and deliver it to the coordinator for
the appeal;

e Replace the Emergency Coordinator in his absence.

4.4. Department Manager

The Head of the department involved in the spill, once warned of the emergency in progress, must:
e (o to the place of the emergency and, after wearing the appropriate PPE, check and assess, in
collaboration with the Emergency Coordinator, the causes of the spill and the resulting danger;
¢ Remain at the disposal of the Emergency Coordinator to collaborate in the management of the

emergency.

4.5. Emergency Team

Each emergency team member, once alerted by the Emergency Coordinator or his Deputy, must:
e Prepare for emergency management by following the instructions of the Coordinator or his
Deputy;

e Prepare the necessary spill protection devices near the spill site;
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Stop all drains into the sewer if necessary;

If the spill derives from the breakdown of a system, stop the leak by closing any valves /
pumps located upstream and downstream of the section concerned;

Mark and prohibit the area subject to spill with red and white striped tape or with an indication
of "non-accessibility";

Ensure adequate ventilation of the work areas by opening all doors to favor natural ventilation
and the dispersion of any dangerous vapors present in the air and by activating all the suction
/ ventilation devices available near the spill site;

Absorb the spill with the absorbent materials of the anti-spreading kit (sand, cloths, collection
sausages). In the case of pharmacologically active powders, proceed to collect them manually
using a suitable shovel and spatula and, if required by the safety data sheet, moisten the
powders or use damp cloths;

Collect the absorbent material and place it in approved waste collection containers;

Clean the area completely by reclaiming it with abundant water and, if necessary, divert the
drains into temporary storage tanks for subsequent classification;

Restore all previously interrupted drains;

At the end of the operations proceed with the undressing and disposal of the disposable

protective devices used.

Operating mode in case of accidental contact or inhalation

In the event that accidental contact of an operator with dangerous chemicals occurs during the spill,

it is necessary to proceed as follows.

5.1.

Reporting the accident

If the injured employee is able to act personally, he must:

Notify a department colleague immediately;
Undress immediately by removing all contaminated clothing (in case of accidental contact);
Wash the affected area using a shower, eye wash or eye kit available (in case of accidental

contact);
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e Immediately move away from the contaminated area and, if possible, move to fresh air (in

case of inhalation).

The ward colleague must immediately notify the Emergency Coordinator and the Ward Manager

before providing help to the injured person, indicating, if possible, the substance he came into contact

with or inhaled.

If the injured employee is unable to act personally:

The person closest to the injured person must:

e Immediately contact the Emergency Coordinator and the Department Manager describing

what happened and indicating, if possible, the substance with which he came into contact or

inhaled;

e Equip yourself with adequate protection devices;

e Remove the injured person from the accident area, if possible, taking him to a safe area;

e Undress the injured person by eliminating all contaminated clothing (in case of accidental

contact);

e Wash the affected area using a shower, eye wash or eye kit available (in case of accidental

contact).

5.2. Coordinator and Deputy Coordinator of the Emergency

The Emergency Coordinator goes to the place where the accident occurred and evaluates in

collaboration with the Deputy Coordinator whether to alert the First Aid staff of the Emergency Team.

If necessary, call 112 as described below and assess with the emergency room the conditions of the

injured person and the methods of assistance (ambulance intervention, accompanying the injured

person to an emergency room or other medical facility):

SANITARY
EMERGENCY

®(0) 112

Communicate the following message:

" Here is the Sterling Chemical Malta Company, HF51 Hal-Far Industriale Estate
Birzebbugia; your intervention is required for assistance to a person who has come into
contact with / inhaled the substance ... ..

I am...; the telephone number is 20908700 "

" Here is the Sterling Chemical Malta Company, HF51 Hal-Far Industrial Estate
Birzebbugia; your intervention is required for assistance to a person who came into
contact / inhaled the substance ... ..

I am ...; the phone number is 20908700 "
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DO NOT HANG UP until the interlocutor has repeated the address !!!

5.3. Deputy Emergency Coordinator

The Deputy Emergency Coordinator must:

e Obtain or request the safety data sheet of the substance concerned, checking in point 4 the
first aid activities to be implemented. The safety data sheet must be kept and delivered to
any medical center to which the injured person is accompanied;

e He goes to the place where the accident occurred and evaluates in collaboration with the
Coordinator whether to alert the First Aid staff of the Emergency Team;

e Alert the First Aid officers of the Emergency Team.

5.4. Emergency Team
The First Aid staff of the Emergency Team implement the measures provided for in the safety data
sheet of the substance.
For accidental contact or serious inhalation, the First Aid staff implement measures for the specific
type of injury (safety position, airway control, breathing control, circulation control, artificial
respiration, heart massage, etc. .) in accordance with the provisions of WI_8.2.12- “Operating

instructions to be followed in the event of an accident or illness”.

6. Operating mode in case of anomalous spillage from plants in the utilities

area

By utilities area we mean the technical areas in which the equipment serving the production lines are
installed and since access to this area is limited, the operating instructions are addressed to users of

the utilities area (known internally as "Utilities clean Maltal- Malta2).

6.1. Personnel authorized to enter the utilities area

The authorized staff who have the task of daily inspecting the equipment is characterized by the staff

of the maintenance department and the operators of the production department.
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The inspection aims to check the equipment; they must ensure that they are working properly,

otherwise, they are obliged to report any problems encountered during the inspection.

6.2. Equipment present in the utilities area

Equipments present in the area:

- Compressed air system

- Vacuum pumps

- Abatement section for cold water condensation

- Automation system of production lines

-Production service pipes (compressed air system, vacuum, softened water)

-Glycol water cooling / heating system

6.3. Reporting of malfunctions and/or spills

The staff referred to in point 6.1 is required to report any malfunction to the maintenance / engineering

department, involving the HSE department, with the opening of Near misses in the event of spills.

6.4. Actions of the HSE department

The HSE department must verify the nature of the problem, the substance spilled, the quantity and
the methods of containment.

If it is verified that the spill has been contained by the channels or that it needs to be conveyed to the
latter, the HSE department will promptly notify the competent authorities of the incident and assign

the right EWC code for the correct disposal of the wastewater present in the collection tanks.
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Annex 3: Specifications of the RO Unit
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PURELAB® Chorus 2
Innovation and Flexibility

Lab Water Purification Solutions
for your Research Needs




PURELAB Chorus 2* (RO/EDI/UV)

(RO/EDI/UV) PURELAB Chorus 2*

Type II* Water Key Features Ideally suited for:

Liters per day: 1- 120 Tap to Type Il Electrochemistry Feed to ultrapure water

>15 MQ.cm Fully re-circulating Cell cultures Media / buffer preparation
Integrated filtration Spectrophotometry General chemistry

Multiple dispensing

Flexible. Configurable. Simple.

One complete solution for the laboratory

PURELAB Chorus 2* (RO/EDI/UV) features our patented recirculating EDI technology: the only EDI system
on the market that is able to fully recirculate to maintain >15 MQ.cm.

The PURELAB Chorus 2* provides additional bacteria and inorganic quality for sensitive analytical and life
science applications above that of basic laboratory work. With its simple design and ease of use, water can
be dispensed from the system or from a choice of additional Halo Dispensers.

Fully Recirculating EDI

ELGA’s patented fully recirculated EDI provides a
constant supply of high purity that guarantees a
minimum of 15 MQ.cm water at all times.

Ideal for High Volume Labs

A cost-effective solution for l[aboratories requiring
higher output volumes thanks to the incorporated
EDI technology.

Single System Solution

Perfect single system solution for analytical and life
science applications requiring >15 MQ.cm.

Reduced Maintenance Times

Quick and easy replacement of consumables to
reduce maintenance times.

Space Saving Design

Designed to be modular and stackable to save
space, whether wall-mounted or under the bench.

Data Capture

Data capture via USB for system performance
validation and software updates.

2 www.uveoliawatertechnologies.co.uk

Halo Dispense Solutions

The modular nature of PURELAB Chorus 2" means
that your dispense solutions sit independently from
the unit. You can even have the Halo Dispenser
installed in an adjacent laboratory. With Halo
Dispenser you have the ultimate flexibility.

Clear Display
Prioritized information displayed at all times Halo Flexible
(system status, alarm) for absolute confidence as Halo Advanced Dispenser
you dispense. Dispenser

Halo Dispenser

Multiple Positioning
Fixed Fixed Flexible
Position the dispenser independent from the water

purification system. Optimize your lab space. v/ Variable flow rate dispense

v Drop-by-drop control
Flexible Dispensing v Locked dispense

v/ Variable flow
v Auto-volume dispense
v Hands free

v/ Locked dispense v Flexible handset
v Hand-held dispensing

v/ Purity monitoring to point-of-use
v/ Auto volume dispense

Reservoir Solutions

Our unique range of storage solutions are designed to maintain optimum purity of stored water and
provide effective protection against airborne contaminants. They are designed to accommodate PURELAB
Chorus water purification systems by maximizing the space in a single integral, compact unit or to sit
independently to suit the layout of your laboratory.

Dispense Tap Advanced vent filtration Hygienic Overflow
Positioned to minimize accidental Prevents the ingress of airborne bacteria, Hygienic overflow in the unlikely
operation or damage (choice of positions). particulates, organic vapours and CO,. event of water system malfunction.

—
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Capacity: 15 liters Capacity: 30 liters Capacity: 60 liters Capacity: 100 liters
Dimensions (mm): Dimensions (mm): Dimensions (mm): Dimensions (mm):
470 (h) x 376 (w) x 340 (d) 660 (h) x 376 (w) x 340 (d) 570 (h) x 532 (w) x 522 (d) 806 (h) x 532 (w) x 522 (d)
Flow Rate: 6 |/min Flow Rate: 8 |/min Flow Rate: 10 I/min Flow Rate: 10 I|/min

www.yveoliawatertechnologies.couk 3



TREATED WATER SPECIFICATIONS

FEEDWATER REQUIREMENT

PURELAB Chorus 2*

Process Flow PURELAB Chorus 2* (RO/EDI/UV)

Water Purity ~ Degassing
Sensor Module*

’ N |

A Recirculation Pump

Pump feed from

2 second RO module for the 20l variant only

Specifications

Outlet Outlet Reservoir
Pre- > < , < < -
Treatment 0
EDI Module 0
Reverse Reverse Optimizer A
Osmosis Osmosis?® Cartridge ~ Outlet to Halo :
Temperature Dispense Dispenser H
Boost Sensor Tap (optional) E
Pump* Q or Reservoir 5
> > M M M >—W--- >
Feedwater Sanitization Water Purity
Inlet Port Sensor
M M
Flow ' |
Y Y Sensor
*Optional Drain Drain

APPLICATION PURELAB Chorus 2* (RO/EDI/UV)

Nominal output at 15°C 10 I/hr* 201/hr*
Nominal daily output 220 | /day 440 |/day
Inorganics @25°C 1to >15 MQ.cm

Organics (MW>200 Dalton) >99% rejection

Total organic carbon (TOC) <30 ppb

Bacteria <0.1 CFU/ml®

pH Effectively neutral

Particles >99% rejection

* Standard conditions are 4 bar inlet pressure at 15°C, fed with potable water and a clean pre-treatment cartridge. Refer to flow

tables outside these conditions. ¢ With POU filter fitted

Source Potable mains water supply
Fouling index (max) <10
Conductivity <1400 pS/cm

Free Chlorine 0.5 ppm max

Heavy Metals (max) 0.05 ppm

Silica 30 ppm
Temperature 1-35°C

Flowrate (maximum requirement) 100 I/hr (27 USG)

Drain requirements 80 I/hr (21 USG)

4.0 bar (60 psi) min; 6 bar (90 psi) max*
With boost pump: flooded suction (min) to 2.0 bar (30 psi) max

Feedwater pressure

*Fit LA652 Regulator where feedwater pressure exceeds specified limits

Dimensions Height 679mm, Width 376mm, Depth 353mm

Weight (with boost pump) 21kg (46 Ibs) 22 kg (49 Ibs)

Weight 18 kg (40 Ibs) 19kg (42 Ibs)

4 www.eoliawatertechnologies.co.uk

PURELAB Chorus 2*

(RO/DI/UV)

Type II* water Key Features Ideally suited for:
Liters per day: 1-100 7/ Tap-to-Type I - Electrochemistry - Media / buffer preparation
>15 MQ.cm Fully re-circulating - Spectrophotometry - General chemistry

v/
v/ Integrated filtration - Feed to ultrapure water
v/~ Multiple dispensing

Flexible. Configurable. Simple.

One complete solution for the laboratory

PURELAB Chorus 2* (RO/DI/UV) provides tap to 15 MQ.cm pure water for laboratories requiring up to
100 liters per day and is able to fully recirculate to maintain 15 MQ.cm.

The PURELAB Chorus 2* provides additional bacteria and inorganic quality for sensitive analytical and life
science applications above that of basic laboratory work. With its simple design and ease of use, water can
be dispensed from the system or from a choice of additional Halo Dispensers.

Fully Recirculating

In addition to simple composite vent filtration, the
PURELAB Chorus 2*is the only fully recirculating
Type II* pure water system on the market,
maintaining consistent peak water purity at T T
15MQ.cm.

Configuration

Ability to configure multiple systems to increase
flow rate and save space through stackable
solutions that can be wall mounted, on or under
the bench.

Simplicity
Simple to install, operate and maintain, with a

clear indication of water purity. It is also simple to
replace consumables, reducing maintenance time.

Data Capture

Data capture via USB for system performance
validation and software updates.

Dispense

Choose from three different Halo Dispense
solutions to allow additional dispense points, even
in adjacent labs.

www.yveoliawatertechnologies.couk 5



PURELAB Chorus 2* BYI8Y tooIdvA PURELAB Chorus 2*

Halo Dispense Solutions Process Flow PURELAB Chorus 2* (RO/DI/UV)

The modular nature of PURELAB Chorus 2* means Water Purity
that your dispense solutions sit independently from senser
the unit. You can even have the Halo Dispenser
installed in an adjacent laboratory. With Halo

Pump feed from

> > >
A irculati f
Outlet OutletJ Recircu ation Pump Reservoir

Pre-

A

<
< -

Dispenser you have the ultimate flexibility. Tremter ot _ ( 5
. y :
. Revers_e Rever_se D&%Zﬁ:*g L > A
Clear DlSplay Osmosis Osmosis® Outlet to Halo :
Te t Di .
Pri -t d i f -t d | d t || -t Sanitization err;gﬁ;irure (olpsatpieor:]zelg o
rioritized Information |Sp aye at a Imes Halo Flexible Port v v \ @ Q or Reservoir 5
(system status, alarm) for absolute confidence as Halo Advanced Dispenser . . ( 9 I .. -
you dispense. . Feedwater Boost Water Purity
. Dispenser Inlet Pump* Sensor
) o Halo Dispenser ! T
Multiple Positioning purfication \pd . o i
. o a Pack amp Ispense
Position the dispenser independent from the water . Fixed Azl [Im P
purification system. Optimize your lab space. / Variable flow rate dispense
*Optional
. . . v Drop-by-drop control a d RO module for the 201 variant onl
Flexible DlSpenSIHg p Locfed{jispeise secon module for the 201 variant only
v/ Auto-volume dispense v Purity monitoring to point-of-use .
 bande £ v/ Auto volume dispense APPLICATION PURELAB Chorus 2* (RO/DI/UV)
andsiree B Nominal output at 15°C 10 I/hr* 20 1/hr*
. o . .
v/ Locked dlspe.nse . / Flexible handset % Nominal daily output 240 |/day 480 |/day
v/ Hand-held dispensing i Inorganics @25°C 1to >15 MQ.cm
Z Organics (MW>200 Dalton) >99% rejection
. . E Total organic carbon (TOC) <30 ppb
Reservoir Solutions s :
a Bacteria <0.1 CFU/ml°
Our unique range of storage solutions are designed to maintain optimum purity of stored water and S pH Effectively neutral
provide effective protection against airborne contaminants. They are designed to accommodate PURELAB . . R
" . o . . - A ) Particles >99% rejection
Chorus water purification systems by maximizing the space in a single integral, compact unit or to sit
Purification pack capacity Liters to 15 MQ.cm = 74,700/(uS/cm + (2.3 x ppm CO,))

independently to suit the layout of your laboratory.

* Standard conditions are 4 bar inlet pressure at 15°C, fed with potable water and a clean pre-treatment cartridge.

Dispense Tap Advanced vent filtration Hygienic Overflow Refer to flow tables outside these conditions. ® With POU filter fitted
Positioned to minimize accidental Prevents the ingress of airborne bacteria, Hygienic overflow in the unlikely = Source Potable mains water supply
operation or damage (choice of positions). particulates, organic vapours and CO,. event of water system malfunction, g Fouling index (max) <10

-4

§ Conductivity <2000 pS/cm

E Free Chlorine 0.5 ppm max

=

g Heavy Metals (max) 0.05 ppm

@

i Silica 30 ppm

® o Temperature 1-35°C
A
5 Flowrate (maximum requirement) 100 I/hr (27 USG)
o
‘ ® < Drain requirements 80 I/hr (21 USG)
."iM = ] Feedwater pressure 4.0 bar (60 psi) min; 6 bar (90 psi) max*
o K7 ::‘j“‘: o o & o3 With boost pump: flooded suction (min) to 2.0 bar (30 psi) max
2 m(‘n 2 2 o *Fit LA652 Regulator where feedwater pressure exceeds specified limits
n ) Dimensions Height 679mm, Width 376mm, Depth 353mm

Capacity: 15 liters Capacity: 30 liters Capacity: 60 liters Capacity: 100 liters . .
Dimensions (mm): Dimensions (mm): Dimensions (mm): Dimensions (mm): Weight (with boost pump) 17 kg (37 Ibs) 18 kg (40 Ibs)
470 (h) x 376 (w) x 340 (d) 660 (h) x 376 (w) x 340 (d) 570 (h) x 532 (w) x 522 (d) 806 (h) x 532 (w) x 522 (d) Weight 15 kg (33 Ibs) 16kg (35 Ibs)
Flow Rate: 6 |/min Flow Rate: 8 |/min Flow Rate: 10 I|/min Flow Rate: 10 I|/min

6  www.uveoliawatertechnologies.co.uk www.eoliawatertechnologies.co.uk 7



PURELAB Chorus 2 Bte),

Typelll Key Features Ideally suited for:
Liters per day: 10-480 ./ Easy configurability - Stills Replacement - General Chemistry
10 MQ.cm v/~ Modular + Buffer Preparation + Hydroponics
« pHsolution Preparation < Steam Generators
« Washing / Rinsing - Sterilizer Feed
+ Autoclaves « Feed toType | polishers

Modular. Flexible. Reliable.

Reliable delivery of Type Il water purity

When Type Il water is all you need, then PURELAB Chorus 2 (RO/DI) is the reliable solution with the
flexibility to suit your requirements.

Range of storage reservoirs designed to maintain optimum purity of stored purified water in a choice of 15,
30, 60 and 100 liter capacities.

Deionization

The Reverse Osmosis feed contains optimized resin
mixes to maximize consumables capacity.

Simplicity
Simple to install, operate and maintain with a clear

indication of water purity.

&
Economical

Optional CO, removal from the purified water (post
RO) increasing the life of downstream consumables.

Option to reduce water consumption for low
hardness feed waters.

Modular

Multiple PURELAB Chorus 2 units can feed into

| one reservoir and systems can be expanded
post-installation. As such, the cost of future
upgrades is minimized. Duplex systems also
guarantee maximum uptime.

Model shown is PURELAB Chorus 2
with 15| reservoir

8  www.uveoliawatertechnologies.co.uk



Commitment to Sustainability

The ELGA products are designed to have the lowest possible impact on the
environment at all stages: manufacture, in service and at end of life.

We can calculate the carbon value of all our products throughout their lifetime
and we make this information available to our customers and partners.

Visit: www.elgalabwater.com/sc for more details.



http://www.elgalabwater.com/sc
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Annex 4: Specifications of the Fabric Filter
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components for air-conditioning systems

AFA/M - Return air grilles with inclined fins and filter




@ tecno-venti’ Return air grilles

AFA/M Return air grilles with inclined fins and filter

Versions

- AFA/M (alluminio estruso)

The AFA/M series of return air grilles with fixed horizontally inclined fins with a pitch of 25 mm complete
with filtering unit and “push-push” closing system have been designed to be installed in the interior of
buildings for the return or the circulation of air, for small or medium airflow rates. The special shape of the
fins also allows their use externally for the collection of fresh air, ventilation or the expulsion of stale air.
The opening/closing click system is easy and compact to use by pushing the central part of the grille, which
opens around the knuckle joints while the external counter frame hold steady. The AFA/M occurs without
oultstanding knobs and the strength of the system allows also a ceiling installation without risks of accidental
release.

Quick reference selection table

—1000x600 { B

—1000x500—800x600 {

—1000x400—800x500—600x600 {

[~1000x300—800x400——600x500 L

——800x300—600x400—500x500 {

—1000x200—600x300—500x400: ——

——800x200—500x300—400x400 {=

—600x200—400x300:

—500x200

—300x300 L

——400x200

0 20 40 Pa

>
gel
— o1
-

—300x200: {

o o
o o
']

o
o
N <

60
70
80
90
100
300
600
700
800
900
1000
2000

Q [m/h]
Legend

Q [m3/h] o [l/s] return air flow rate

BxH [mm] nominal dimensions of the grille

Ap [Pa] pressure loss

VER. 18/02/10
www.tecnoventil.com We reserve the right to make any modifications without prior notice.



Return air grilles @ tecno-venti’

Dimensions

Section Dimensions

H+40
H+10

45

H+10

Construction

Standard construction of, the AFA/M series of grilles involves the use of natural anodised ex-
truded aluminium.

Standard dimensions:
- For B from a minimum of 300 mm to a maximum of 1000 mm in increments of 50 mm
- For H from a minimum of 200 mm to a maximum of 600 mm in increments of 50 mm
For non-standard sizes please contact our technical office

VER. 18/02/10
We reserve the right to make any modifications without prior notice. www.tecnoventil.com



@ tecna-venti’ Return air grilles

Extraction of filter and opening

The opening/closing click system push-push type lets to open easily and quickly the central
part of the grille, which rotates around the knuckle joints while the external counter frame
hold steady, allowing an easier and compact extraction of the filter for the maintenance, the
lot without knobs or other outstanding or visible parts.

Accessories

SC - opposed blade regulating damper

B+10

AFA/M with a counter-moving damper and fins parallel to the short side, made entirely of aluminium,
operable by means of a screw-driver from the front part of the grille; on request it is possible to install
either a proportional or an on/off servomotor.

Counterframes

CTC: counterframe for fitting onto ducts, made of Sendzimir zinc plated steel, (for the di-
mensions please see the “Fixing systems” section).

CTM: counterframe for fitting onto walls, made of Sendzimir zinc plated steel, (for the di-
mensions please see the “Fixing systems” section).

N.B. The sizes of the standard counterframes (CTC and CTM) must be (B+15)x(H+15)

. VER. 18/02/10 3
www.tecnoventil.com We reserve the right to make any modifications without prior notice.



Return air grilles @ tecno-venti’

PS1-PSI1 plenum boxes

DN

10

50

H+15

i $
N/
PS1-Standard plenum box made of Sendzimir zinc plated steel with side connection.

PSI1-Plenum box insulated with class 1 certified material (Ministerial Decree 26-6-1984 Arti-
cle 8) made of Sendzimir zinc plated steel with side connection.

N.B. The sizes of the standard plenum boxes PS1 and PSI1 for the grilles with filter holders
(AFA/M, BMQA/M, ...) must be (B+15)x(H+15)

PS2-PSI2 plenum boxes

50

N

S

PS2-Standard plenum box made of Sendzimir zinc plated steel with rear connection.

PSI2-Plenum box insulated with class 1 certified material (Ministerial Decree 26-6-1984
Article 8) made of Sendzimir zinc plated steel with rear connection.

N.B. The sizes of the standard plenum boxes PS2 and PSI2 for the grilles with filter holders
(AFA/M, BMQA/M, ...) must be (B+15)x(H+15)

4 VER. 18/02/10 .
We reserve the right to make any modifications without prior notice. www.tecnoventil.com



PS2M-PSI2M plenum boxes

WS

@ tecno-ventil

Return air grilles ISV

50

N

PS2M-Standard plenum box made of Sendzimir zinc plated steel with rear connection.

PSI2ZM-Plenum box insulated with class 1 certified material (Ministerial Decree 26-6-1984
Article 8) made of Sendzimir zinc plated steel with rear connection.

N.B. The sizes of the standard plenum boxes PS2M and PSI2M for the grilles with filter hol-
ders (AFA/M, BMQA/M, ...) must be (B+15)x(H+15)

Plenum box dimensions

PS1 - PS2M
100 160 200 250 315 350 400
200 260 300 350 415 450 500
150 210 250 300 365 400 450
200x100 | 300x100 | 500x100 | 800x100 | 800x150 | 900x200 | 900x300
250100 | 350x100 | 600x100 | 900x100 | 900x150 | 1000x200 | 1000x300
400x100 | 300x150 | 1000x100 | 1000x150 | 500x300 | 800x400
200150 | 350x150 | 500x150 | 600x200 | 600x300
250x150 | 400x150 | 600x150 | 700x200 | 700x300
200x200 | 250x200 | 700x150 | 800x200 | 800x300
300200 | 400x200 | 400x300 | 500x400
500x200 600x400
PS2
100 125 160 250
S 200 200 200 200
200x100 | 300x150 | 250x200 | 400x300
250x100 | 350x150 | 300x200 | 500x300 1
400x150 | 400x200
300x100 | 500x150 | 500x200
350x100 | 600x150 | 600x200
400x100 700x200 2
500100 800x200
BXH  prrwern
700x100 | 700x150
800x100 | 800x150 ,
900x100
1000x100
900x150 )
1000x150

www.tecnoventil.com

VER. 18/02/10
We reserve the right to make any modifications without prior notice.




INFVAY Return air grilles

Technical data

@ tecno-ventil

Effective outlet area

The effective outlet area is a notional area that, once the velo-
city of the air is known, makes it possible to arrive at the rate
of flow that is actually passing through the grille. The measure-
ment is carried out with an instrument that measures the velo-
city of the air at various points between the fins. The formula
that links the various parameters is as follows:

Q=v,xSx3600

where
Q = supply air flow rate  [m3/h]
V, = velocity relating to S [m/s]

S = effective outlet area [m?]

® 0,035 e 0,048 e 0,073

0,055 e 0,074 e 0,094 e 0,114 e 0,153 e 0,192
0,074 0,101 e 0,128 e 0,154 0,207 0,260
0,094 0,128 e 0,161 ® 0,195 0,262 0,329
0,114 0,154 0,195 0,235 0,316 0,397

e Standard sizes available from stock

Weights (kg)

VER. 18/02/10

We reserve the right to make any modifications without prior notice.
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VER. 18/02/10

We reserve the right to make any modifications without prior notice.
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Return air grilles @ tecno-venti’

Fixing systems

Type of fixing

Fixing of AFA/M grilles is carried out by means of screws into the intern counterframe.

CTC- Fixing with screws

CTM- Fixing with screws

Installazione

Installation on rectangular ducting:
1-Make a hole in the ducting size (B+15) (H+15)

2-Insert into the hole in the ducting a counterframe of the same size as the hole and secure it with
screws or rivets

3-Secure the grille with screws

Wall installation with a plenum box:
1-Make a hole in the wall size (B+15) (H+15)
2-Embed the plenum box flush with the wall

3-Secure the grille with screws

8 VER. 18/02/10 .
We reserve the right to make any modifications without prior notice. www.tecnoventil.com
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componenti per impianti di climatizzazione

tecno-ventil s.p.a.

Via Parma, 2

26016 Spino d’'Adda (CR)
Tel. +39 0373.980456
Fax +39 0373.980681
www.tecnoventil.com
info@tecnoventil.com
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Annex 5: HEPA Filter Specification Sheets
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EMCEL Filters Limited

Blatchford Road | Horsham | West Sussex | United Kingdom | RH13 5RA

Tel (01403) 253215 | Fax: (01403) 259881
Email info@emcelfilters.co.uk | Web: www.emcelfilters.co uk

CERTIFICATE OF CONFORMITY

Batch No. 47235.01

Customer: Nuova Guseo s.r.l.

Order No: 1372

Drawing No: E2234-40 Gr135Issue 1

Description: Cylindrical Leaf Seal HEPA Filter

Customer Ref: CFE-H14-197D0300L-/RIF.CO.L59/CE (2 off) =

CFE-H14-197D0300L-/RIF.CO.L70/CE (3 off)
Serial No: 47235-01-01 to 47235-01-05
Quantity: 5 off
have been tested and/or inspected in accordance with the conditions and requirements of

the contract or Purchase Order and unless otherwise noted conform in all respects to the
specification(s) and drawing(s) relevant thereto.

Signed: (%- L
M

Print Name: r J D Robson

Authorised by: /

Print Name: Mr R Clark

Date: 09 February 2018

EMCEL Filters Limited is proud to be affiliated with:

UVDB Vcr"v - =
F“:\ Chamber of " W Supply Chain " V & 4 ® ® ®
CBRNUK H {m‘ﬁ S A\ Charter for Nuclear mmisn | o @R
) ’f',]’ §| Decommissioning councit 4| Member
Venfied }-':‘_'?’ ol Sites Signatory | T <]

EMCEL FILTERS LIMITED IS A REGISTERED 1S09001 COMPANY - CERTFICATE No FM24138

QAD020 REV007



EMCEL Filters Limited

Blatchford Road | Horsham | West Sussex | United Kingdom | RH13 SRA

Tel: (01403) 253215 | Fax: (01403) 259881
Email: info@emcelfilters.co.uk | Web: www.emcelfilters.co.uk

FILTERS

CERTIFICATE OF CONFORMITY

Batch No. 47235.03
Customer: Nuova Guseo s.r.l.
Order No: 1372
Drawing No: E2234-40 Gr134 Issue 1
Description: Cylindrical Leaf Seal HEPA Filter
Customer Ref: CFE-H14-236D0375L-/RIF.CO.L59/CE (1 off) <-

CFE-H14-236D0375L-/RIF.CO.L70/CE (1 off)
Serial No: 47235-03-01 to 47235-03-02
Quantity: 2 off
have been tested and/or inspected in accordance with the conditions and requirements of
the contract or Purchase Order and unless otherwise noted conform in all respects to the
specification(s) and drawing(s) relevant thereto.
Signed: Qer—

Print Name: Mr J D Robson

Authorised by:

Print Name: Mr R Clark

Date: 09 February 2018

EMCEL Filters Limited is proud to be affiliated with:

P UVDB Verify,
cenls )

I 4F & 4
¥ primisk

i SAFETY
Becommissioning counci 4
& 4

b @ Sites Signatory

Sussex
Charnber of Supply Chain
Commerce

Charter for Muclzar

0%0
afl>
Member

QAD020 REV007

Verified —-—J

EMCEL FILTERS LIMITED IS A REGISTERED IS09001 COMPANY — CERTFICATE No FM24138



EMCEL Filters Limited

Blatchford Road | Horsham | West Sussex | United Kingdom | RH13 5RA

Tel (01403) 253215 | Fax: (01403) 259881
Email: info@emecelfilters co.uk | Web: www emcelfilters co.uk

CERTIFICATE OF TEST

Nuova Guseo s.r.l.

Customer:
This is to certify that the item manufactured to your

Order No: 1372

FILTERS

Drawing No:
Product Description:
EMCEL Batch No:

Serial No:

E2234-40 Gri135 Issue 1
Cylindrical Leaf Seal HEPA Filter
47235.01

47235-01-02

Has been volumetrically tested to BS EN ISO 14644 Part 3 using an aeroso! of Ondina oil

Aerosol Airflow Test Rate 74 cfm
Type Of Aerosol Thermally generated poly dispersed ondina el oil
Challenge 32 ug/l
Penetration 0.0031 %
Efficiency 99.9969 %
Tested By A. Macias
Date of Test 08/02/18
Instrument No Smoke Generator P636, Photometer P685
Required Efficiency 99.995 %
Pass/Fail PASS
Signed

Mr J D Robson
Quality Assurance Manager

Original to customer, copy to be retained by EMCEL Filters Limited. Details of results will be filed by batch number and held for 3 years.

EMCEL Filters Limited is proud to be affiliated with:

L .rUVDiZVE.r_i.fy
CERNUK | 29)
" I venified

Sussex ——ay
Chamber of & Supply Chain '7 e AR YT
f/’/_\ Comimerce Y Charter for Nuclear anmsh g o - A
\i Decommissioning caineit
o " _# Sites Signatory Fy “‘ Member

EMCEL FILTERS LIMITED IS A REGISTERED 1S09001 COMPANY — CERTFICATE No FM24138

QAD103 REV003



EMCEL Filters Limited

Blatchford Road | Horsham | West Sussex | United Kingdom | RH13 5RA

Tel (01403) 253215 | Fax: (01403) 259881
Email. info@emcelfilters.co.uk | Web: www.emcelfilters.co.uk

FILTERS

.uii[mjéiﬁhn

CERTIFICATE OF TEST

Customer: Nuova Guseo s.r.l.

This is to certify that the item manufactured to your

Order No: 1372

Drawing No: E2234-40 Gr135 Issue 1
Product Description: Cylindrical Leaf Seal HEPA Filter
EMCEL Batch No: 47235.01

Serial No: 47235-01-01

Has been volumetrically tested to BS EN ISO 14644 Part 3 using an aerosol of Ondina oil

Aerosol Airflow Test Rate 74 cfm
Type Of Aerosol Thermally generated poly dispersed ondina el oil
Challenge 34 pg/
Penetration 0.0022 %
Efficiency 99.9978 %
Tested By A. Macias
Date of Test 08/02/18
Instrument No Smoke Generator P636, Photometer P685
Required Efficiency 99.995 %
Pass/Fail PASS
Signed

Mr J D Robson
Quality Assurance Manager

Original to customer, copy to be retained by EMCEL Filters Limited. Details of results will be filed by batch number and held for 3 years.

EMCEL Filters Limited is proud to be affiliated with:

. uvD8 varify
3 N Supply Chain "' r & 4 © 5] @
CBRNU K —0 ’ Charter for Nuclear gzg?:f - - B
P Decommissioning e
e ites Si covMci 4 }fember
= —— Verified Sites Signatory 'y

EMCEL FILTERS LIMITED IS A REGISTERED 1S09001 COMPANY - CERTFICATE No FM24138



EMCEL Filters Limited

Blatchford Road | Horsham | West Sussex | United Kingdom | RH13 5RA

Tel (01403) 253215 | Fax: (01403) 259881
Emall: info@emcelfilters.co.uk | Web: www emcelfilters.co.uk

FILTERS

CERTIFICATE OF TEST

Customer: Nuova Guseo s.r.l.
This is to certify that the item manufactured to your

Order No: 1372

Drawing No:
Product Description:

EMCEL Batch No:

E2234-40 Gri34 issue 1
Cylindrical Leaf Seal HEPA Filter

47235.03

Serial No: 47235-03-01

Has been volumetrically tested to BS EN ISO 14644 Part 3 using an aerosol of Ondina oil

Aerosol Airflow Test Rate 160 cfm
Type Of Aerosol Thermally generated poly dispersed ondina el oil
Challenge 46 pg/l
Penetration 0.0037 %
Efficiency 99.9963 %
Tested By A. Macias
Date of Test 08/02/18
Instrument No Smoke Generator P636, Photometer P685
Required Efficiency 99.995 %
Pass/Fail PASS
Signed

‘ 7 7
[ opr? | £ L.

\/

Mr J D Robson
Quality Assurance Manager

Original to customer, copy to be retained by EMCEL Filters Limited. Details of results will be filed by batch number and held for 3 years.

EMCEL Filters Limited is proud to be affiliated with:

u ’;\ B . Sussex N ? ’
. o, oGy | suoy cran Ve g| 888
C B RN U K E N Charter for Mucleae GALETY ’ &1 - B
amunt o8- Tran = h\ .|.|.|.|.|.l/!, " Decommissioning caunei giMember r
S b verificd \\\\\*'f"’,‘ | Sites Signatory ¥ 4 . -

EMCEL FILTERS LIMITED IS A REGISTERED 1S09001 COMPANY - CERTFICATE No FM24138

QAD103 REV003
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Annex 6: Carbon Filter Specification Sheet
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PROJECTCARBO

l , La manipolazione di sostanze tossico-nocive implica la necessita di assicurare il contenimento di eventuali emissioni in
ambiente, sia nel laboratorio che in atmosfera. Le normative GLP (Good Laboratory Practice) ed in generale quelle di
tutela del personale neiluoghidilavoro, pongono dei precisi limiti all'emissione di sostanze inquinanti.

| cassonetti PROJECTCARBO, grazie all'impiego di filtri a carbone attivo, consentono di purificare gli ambienti di lavoro da acidi,
solventi ed altre sostanze nocive alla salute ed alla sicurezza dell'uomo.

Il loro utilizzo permette di proteggere sia il personale nei luoghi di lavoro che gli ambienti, ottenendo emissioni fumi pulite, con
riferimento alle varie normative di sicurezza ambientale.

| cassonetti PROJECTCARBO, realizzati interamente in PVC, sono completi di un pre-filtro che trattiene la polvere ed allunga la vita
delle lastre. Questa precauzione garantisce un notevole risparmio economico in quanto evita il precoce intasamento dei pori del
carbone attivo. | cassonetti possono essere installati sia in posizione orizzontale che in posizione verticale, all'interno o all'esterno
degliambienti dilavoro.

La particolare disposizione delle lastre di carbone migliora I'efficienza dei filtri e riduce le perdite di carico totali. La possibilita di
sovrapporre o affiancare piu cassonetti permette di aumentare le portate migliorando il rendimento e quindi la quantita di sostanze
tossiche assorbite.

La sostituzione delle lastre di carbone &€ semplice e non richiede particolari D.P.I. (Dispositivi di Protezione Individuale), la semplicita
e dovuta anche al particolare rivestimento delle lastre che trattiene la micropolvere rilasciata dai granuli di carbone.

Esempio di installazione di un cassonetto PROJECTCARBO con elettroaspiratore



PROJECTCARBO

S§%%  The manipulation of toxic and harmful substances implies the need to ensure containment of any

{EnS  emissions into the environment, both in the laboratory and in the atmosphere. GPL regulations (Good
Laboratory Practice) and general rules of workers' protection give precise limits to the polluting emissions.

PROJECTCARBO filter boxes, through the use of activated carbon filters, help purify the workplace from: acids, solvents and
other substances harmful to health and human safety. Their use allows to protect both the workers and the environment, getting
clean smoke emissions, with reference to various standards of environmental safety.

PROJECTCARBO filter boxes are made entirely of PVC and they are equipped with a pre-filter that traps dust and extends the life of
the plates. This precaution ensures significant cost savings because it avoids the premature pores clogging of the activated carbon.

The filter boxes can be installed both horizontally and vertically, inside or outside the workplace. The special charcoal plates
arrangementimproves the efficiency of the filters and reduces the total pressure loss.

The possibility of overlapping or putting side by side multiple filter boxes allows to increase the flow, improving the efficiency and
therefore the quantity of absorbed toxic substances. The charcoal plates replacement is simple and does not require particular DPI
(personal protective equipment): the simplicity is due also to the particular coating which restrains the micro-powder released from
the granules of coal.

Esempio di installazione di un cassonetto PROJECTCARBO con elettroaspiratore



Carboni attivi

Granuli carbone attivo

La filtrazione dell'aria mediante carboni
attivati € un processo di depurazione
largamente utilizzato in quasi tutti i settori
produttivi.

Il processo di adsorbimento permette di
trattenere le sostanze inquinanti sulla
superficie dEi granuli di carbone
impregnati di specifiche sostanze
chimiche.

La specifica sostanza agisce come un
solvente ed elimina le sostanze
inquinanti dall'aria filtrata.

PROJECT PLAST vanta un'esperienza
decennale nella scelta e nel
dimensionamento delle batterie filtranti a
carbone attivo.

E' infatti fondamentale installare il
numero di batterie filtranti in relazione
alla portata d'aria ed anche al tipo di
sostanza inquinante che si desidera
eliminare.

Activated Charcoal

Lastre carbone attivo

J L2
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The air filtration through activated
charcoal is a purification process widely
usedinalmost allindustries.

The adsorption process allows to retain
any pollutants on the charcoal granules
impregnated with specific chemicals.

The specific substance acts as a solvent
and eliminates the pollutants from the
filtered air.

PROJECT PLAST has many years of
experience in the selection and sizing of
activated charcoal filtering batteries.

It is essential to install the number of filter
packs in relation both to the air flow and to
the type of pollutant that needs to be
removed.




Carboni attivi

A

Acetaldeide
Acetica, anidride
Acetico, acido
Acetilene

Aceto, odore di
Acetone

Aceto nitrile
Acido bromidrico
Acido cianidrico
Acido cloridrico
Acido fluoridrico
Acido formico
Acido fosforico
Acido iodidrico
Acido lattico
Acido nitrico
Acido palmitico
Acido propionico
Acido solforico
Acido urico
Acido valerico
Acrilico, acido
Acrilonitrile
Acroleina
Adesivi

Alcool metilico
Aldeide valerica
Allile, cloruro
Amile acetato
Amilico, alcol
Amilico, etere
Ammine
Ammoniaca
Anidride solforica
Anidride solforosa
Anilina
Antisettici
Asfalto. vapori di
Azoto ossidi di
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© Alta capacita di adsorbimento.
1 Kg di carbone attivo adsorbe la sostanza in misura

dal 20 al 50% del proprio peso. Mediamente il 30%

® Media capacita di adsorbimento.
1 Kg di carbone attivo adsorbe la sostanza in misura

dal 10 al 25% del proprio peso. Mediamente il 15%

® Moderata capacita di adsorbimento.
Puo esssere sufficiente in condizioni particolari.

B

Benzene
Benzina, vapori di
Bromo
Butadiene
Butano
Butanone

Butil acetato
Butil alcool
Butilcellosolve
Butilcloruro
Butilene
Butiletere
Butirrica, aldeide
Butirrico, acido

C

Canfora

Capirilico, acido
Carbolico, acido
Carbonica, anidride

Carbonio monossido
Carbonio tetracloruro

Carbonio, solfuro

Carta macero, odore di

Catrame, odore di
Cellosolve acetato
Cibo, aroma di
Cicloesano
Cicloesanolo
Cicloesanone
Cicloesene

Cloro
Clorobenzene
Clorobutadiene
Cloroformio
Cloronitropropano
Cloropicrina
Cloruro di metilene
Combustibili liquidi
Combustione odori
Corpo, odore del
Creosoto

Cresolo

Cucina, odori di

Activated Charcoal
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La presente lista ha carattere puramente indicativo e prescinde dalle
condizioni operative: temperatura, pressione concentrazione, velocita

del flusso e portata.



Carboni attivi

D

Decano
Detergenti
Dibromometano
Diciclopentadiene

Dicloro tetrafluoromet.

Diclorobenzene

Diclorodifluorometano

Dicloroetano
Dicloroetilene
Dicloroetiletere

Dicloromonofluorom.

Dicloro-nitroetano
Dicloropropano
Dietil chetone
Dimetil anilina
Dimetilsolfato
Dimetilsolfuro
Diossano
Dipropilchetone

E

Epicloridrina
Eptano
Eptilene

Esano

Esene

Esino

Etano

Etere etilico

Etil benzene
Etil mercaptano
Etil silicato
Etile acetato
Etile acrilato
Etile bromuro
Etile cloruro
Etile formiato
Etilen cloridrina
Etilene

Etilene dicloruro
Etilene ossido
Etilico, alcool

La presente lista ha carattere puramente indicativo e prescinde dalle condizioni operative: temperatura, pressione concentrazione,
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velocita del flusso e portata.
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F

Fenolo

Fertilizzanti

Fogna, odore di
Formaldeide
Fosgene

Freon 11

Freon 113

Freon 12

Frutta matura, odore
Frutta, essenze

Fumi di combustione

G

Gas tossici

Gasolio, vapori di
Gomma, odore di
Grassi lubrificanti

Idrogeno

Idrogeno seleniato
Idrogeno solforato
Inchiostri, odore di
lodio

lodoformio
Isopropile acetato
Isopropilico alcool
Isopropile cloruro
Isopropile etere

K

Kerosene
Kripto

L

Limone, essenza
Liquori, odori di
Lisolo

Activated Charcoal
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Carboni attivi

Macello, odore di
Mentolo

Mercaptani
Mercurio, vapori di
Mesitile ossido
Metano

Metil cellosolve
Metil cellosolve acet.
Metil cicloesano
Metil cicloesanolo
Metil cicloesanone
Metil cloroformio
Metil etere

Metil glicole

Metil mercaptano
Metil-butil chetone
Metile acetato
Metile acrilato
Metile bromuro
Metile cloruro

Metile formiato
Metil-etil chetone
Metil-isobutil chetone
Metilmetacri. estere
Monoclorobenzene
Monofluoro tricl.met.

N

Nafta
Naftalene
Nicotina
Nitrobenzene
Nitroetano
Nitroglicerina
Nitrometano
Nitropropano
Nitrotoluene
Nonano

O

Oli lubrificanti
Ospedale, odore di
Ottana

Ottene

Ozono
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Activated Charcoal

P

Para-dicloro benzene
Pentano
Pentanone
Pentilene

Pentino
Percloroetilene
Pesce, odore di
Pesticidi

Propano

Propil acetato
Propil alcool
Propil etere

Propil mercaptano
Propile cloruro
Propionaldeide

S

Sangue, odore di
Sigarette, fumo di
Stirene monomero

T

Tiofene

Toluen di-isocianato
Toluene

Trementina

Tricloro etilene
Tricloroetano

U

Urea

\'

Vernice, vapori di
Vinile acetato

Vinile cloruro monom.

X

Xeno
Xilene

)
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Cassonetti per filtri
| cassonetti per le batterie filtranti sono
realizzati in PVC, materiale in grado di

resistere agli agenti chimici ed
atmosferici.

Sono costruiti in diverse misure per
contenere il numero di batterie filtranti
necessarie in relazione alla portata
d'aria.

Il pre-filtro installato all'ingresso trattiene
la polvere, prolungando la vita dei filtri a
carbone attivo.

| flussi areodinamici dei cassonetti sono
stati ottimizzati per ridurre le perdite di
carico.

Filter box

The filter boxes are made of PVC, a
material capable of withstanding the
chemical and atmospheric agents.

The are manufactured in different sizes to
accommodate the necessary number of
filtering batteries in relation to the air flow.

The pre-filter installed at the inlet the
traps dust to extend to the life of the
activated carbon filters.

The aerodynamic flows of filter boxes
have been optimized to reduce the load
losses.

K

Cassonetti completo di lastre a carbone attivo e prefiltro antipolvere opzionale.
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Cassonetto 04 600 mc/h

Codice / Item

Acidi / Acids
Solventi / Solvent

il

interamente in PVC bianco, idoneo per

PCPRO4 portate fino a 600 mc/h.

PCPNO0O4

Il codice comprende:

n. 1 cassonetto
n. 4 filtri carbone attivo

Accessori a richiesta:

- prefiltro antipolvere PFP004

. . . . - Kit supporti per cassonetto PCPSPC4
Dimensioni / Dimensions pportip

750x320x590 mm
@ 200 mm

Cassonetto 06 900 mc/h

Codice / Iltem

Acidi / Acids
Solventi / Solvent

interamente in PVC bianco, idoneo per

PCPRO6 | te fino a 900 morh.

PCPNOG6

Il codice comprende:

n. 1 cassonetto
n. 6 filtri carbone attivo

g

Accessori a richiesta:

- prefiltro antipolvere PFP006

. . . . - Kit supporti per cassonetto PCPSPC6
Dimensioni / Dimensions PA

750x470x590 mm
@ 250 mm

Filter Box 04

Cassonetto filtri a carboni attivi, realizzato Filter box for activated charcoal, interely

made of white PVC, suitable for airflows
until 600 mc/h.

The item contains:

n. 1 filter box
n. 4 activated charcoal

Accessories on request:

- dustproof prefilter PFP004
- filter Box support KIT PCPSPC4
Filter Box 06

Cassonetto filtri a carboni attivi, realizzato Filter box for activated charcoal, interely

made of white PVC, suitable for airflows
until 900 mc/h.

The item contains:

n. 1 filter box
n. 6 activated charcoal

Accessories on request:

PFP006
PCPSPC6

- dustproof prefilter
- filter Box support KIT



Cassonetto 08 1200 mc/h Filter Box 08

Codice / ltem Cassonetto filtri a carboni attivi, realizzato Filter box for activated charcoal, interely
. . interamente in PVC bianco, idoneo per made of white PVC, suitable for airflows
Acidi / Acids PCPRO8 | ate fino a 1200 ma/h, until 1200 mc/h.
Solventi / Solvent PCPNO08
Il codice comprende: The item contains:
n. 1 cassonetto n. 1 filter box
n. 8 filtri carbone attivo n. 8 activated charcoal
Accessori a richiesta: Accessories on request:
- prefiltro antipolvere PFPO08 - dustproof prefilter PFP008
. L . . - Kit supporti per cassonetto PCPSPC8 - filter Box support KIT PCPSPC8
Dimensioni / Dimensions
850x620x590 mm
@ 250 mm
Cassonetto 10 1500 mc/h Filter Box 10
Codice / Item Cassonetto filtri a carboni attivi, realizzato Filter box for activated charcoal, interely
. . interamente in PVC bianco, idoneo per made of white PVC, suitable for airflows
Acidi / Acids PCPR10 portate fino a 1500 mc/h. until 1500 mc/h.
Solventi / Solvent PCPN10
Il codice comprende: The item contains:
n. 1 cassonetto n. 1 filter box
n. 10 filtri carbone attivo n. 10 activated charcoal
Accessori a richiesta: Accessories on request:
- prefiltro antipolvere PFPO010 - dustproof prefilter PFPO0O10
- Kit supporti per cassonetto PCPSPC10 - filter Box support KIT PCPSPC10

Dimensioni / Dimensions

950x770x590 mm
@ 315 mm
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Cassonetto 12 1800 mc/h Filter Box 12

Codice / ltem Cassonetto filtri a carboni attivi, realizzato Filter box for activated charcoal, interely
L . interamente in PVC bianco, idoneo per made of white PVC, suitable for airflows
Acidi / Acids PCPR12 portate fino a 1800 mc/h. until 1800 mc/h.
Solventi / Solvent PCPN12
Il codice comprende: The item contains:
n. 1 cassonetto n. 1 filter box
n. 12 filtri carbone attivo n. 12 activated charcoal
Accessori a richiesta: Accessories on request:
- prefiltro antipolvere PFP012 - dustproof prefilter PFP012
. L . . - Kit supporti per cassonetto PCPSPC12 - filter Box support KIT PCPSPC12
Dimensioni / Dimensions
1050x920x590 mm
@ 315 mm
Cassonetto 14 2100 mc/h Filter Box 14
Codice / Item Cassonetto filtri a carboni attivi, realizzato Filter box for activated charcoal, interely
. . interamente in PVC bianco, idoneo per made of white PVC, suitable for airflows
Acidi / Acids PCPR14 portate fino a 2100 mc/h. until 2100 mc/h.
Solventi / Solvent PCPN14
Il codice comprende: The item contains:
n. 1 cassonetto n. 1 filter box
n. 14 filtri carbone attivo n. 14 activated charcoal
Accessori a richiesta: Accessories on request:
- prefiltro antipolvere PFP014 - dustproof prefilter PFPO014
- Kit supporti per cassonetto PCPSPC14 - filter Box support KIT PCPSPC14

Dimensioni / Dimensions

1350x545x490 mm
@ 315 mm
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Cassonetto 16 2400 mc/h Filter Box 16

Codice / ltem Cassonetto filtri a carboni attivi, realizzato Filter box for activated charcoal, interely
. . interamente in PVC bianco, idoneo per made of white PVC, suitable for airflows
Acidi / Acids PCPR16 . tate fino a 2400 mcrh. until 2400 mc/h.
Solventi / Solvent PCPN16
Il codice comprende: The item contains:
n. 1 cassonetto n. 1 filter box
n. 16 filtri carbone attivo n. 16 activated charcoal
Accessori a richiesta: Accessories on request:
- prefiltro antipolvere PFP016 - dustproof prefilter PFP016

. .. . . - Kit supporti per cassonetto PCPSPC16 - filter Box support KIT PCPSPC16
Dimensioni / Dimensions e -

1350x620x490 mm

@ 315 mm
Cassonetto 18 2700 mc/h Filter Box 18
Codice / Item Cassonetto filtri a carboni attivi, realizzato Filter box for activated charcoal, interely
. . interamente in PVC bianco, idoneo per made of white PVC, suitable for airflows
Acidi / Acids E%I;E:II% portate fino a 900 mc/h. until 900 mc/h.
Solventi / Solvent
Il codice comprende: The item contains:
n. 1 cassonetto n. 1 filter box
n. 18 filtri carbone attivo n. 18 activated charcoal
Accessori a richiesta: Accessories on request:
- prefiltro antipolvere PFP018 - dustproof prefilter PFP018
- Kit supporti per cassonetto PCPSPC18 - filter Box support KIT PCPSPC18

Dimensioni / Dimensions

1350x695x490 mm
@ 400 mm
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Cassonetto 20 3000 mc/h Filter Box 20

Codice / ltem Cassonetto filtri a carboni attivi, realizzato Filter box for activated charcoal, interely
. . interamente in PVC bianco, idoneo per made of white PVC, suitable for airflows
Acidi / Acids PCPR20 portate fino a 3000 mc/h. until 3000 mc/h.
Solventi / Solvent PCPN20
Il codice comprende: The item contains:
n. 1 cassonetto n. 1 filter box
n. 20 filtri carbone attivo n. 20 activated charcoal
Accessori a richiesta: Accessories on request:
- prefiltro antipolvere PFP020 - dustproof prefilter PFP020
. L . . - Kit supporti per cassonetto PCPSPC20 - filter Box support KIT PCPSPC20
Dimensioni / Dimensions
1450x770x490 mm
@ 400 mm
Cassonetto 24 3600 mc/h Filter Box 24
Codice / Item Cassonetto filtri a carboni attivi, realizzato Filter box for activated charcoal, interely
. . interamente in PVC bianco, idoneo per made of white PVC, suitable for airflows
Acidi / Acids PCPR24 portate fino a 3600 mc/h. until 3600 mc/h.
Solventi / Solvent PCPN24
Il codice comprende: The item contains:
n. 1 cassonetto n. 1 filter box
n. 6 filtri carbone attivo n. 6 activated charcoal
Accessori a richiesta: Accessories on request:
- prefiltro antipolvere PFP024 - dustproof prefilter PFP024

. .. . . - Kit supporti per cassonetto PCPSPC24 - filter Box support KIT PCPSPC24
Dimensioni / Dimensions pportip PP

1450x920x490 mm
@ 400 mm
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Cassonetti doppia azione

| cassonetti con doppia batteria
filtrante permettono di ridurre le
emissioni inquinanti utilizzando due
diverse tipologie di batterie.

Grazie a questa duplice opzione é
possibile installare filtri con diversi
agenti adsorbenti aumentando quindi
I'efficacia dell'abbattimento.

Ad esempio, € quindi possibile
installare batterie filtranti per vapori
acidi nel primo stadio e vapori di
mercurio nel secondo.

Alternativamente & possibile applicare
un filtro assoluto ed eliminare
successivamente possibili residui di
solventi.

Opzionalmente €& possibile installare
un pre-filtro antipolvere per ridurre
I'intasamento dei pori dei carboni.

Filter box double action

qj P=

h =
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The filter boxes with dual filtering
battery can reduce emissions by
using two different types of barrier.

Thanks to this double option it is
possible to install filters with different
adsorbents and to increase the
efficiency.

For example, it is possible to install
filtering batteries for acid vapours in
the first stage and mercury vapours in
the second one.

Alternatively, it is possible to apply a
HEPA filter and then remove any
possible residues of solvents.

Moreover, there is even the possibility
to install a pre-filter to reduce pores
clogging of the activated carbon.

Cassonetto PROJECTCARBO con doppia barriera filtrante e prefiltro opzionale

-14 -



Cassonetti per rischio chimico e batteriologico

Particolare attenzione meritano i
cassonetti per filtrazioni combinate:
filtri HEPA + carboni attivi.

| filtri HEPA trattengono sia la polvere
che i microrganismi. La filtrazione
avviene attraverso un processo
definibile come «setaccio»; le
particelle di dimensioni superiori alle
maglie del filtro imangono bloccate.

La successiva filtrazione di tipo
«chimico» riduce I'emissione di
inquinanti grazie all'abbattimento
ottenuto tramite le sostanze
adsorbenti (vedere tabella pag. 7), di
cuiifiltrisono impregnati.

Al fine di garantire la massima
sicurezza durante la manutenzione, i
cassonetti possono essere dotati di
alloggiamento per il BAG-IN / BAG-
OUT.

Cassonetto con filtri assoluti e con carbone attivato.

-15 -
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Filter boxes for combined filtration
needs special attention: HEPA filters
+ activated charcoal.

HEPA filters retain dust and micro-
organisms. Filtering is performed
through a process called "sieve". The
particles which are larger than the
filter mesh are blocked.

The following chemical filtration
reduces the emission of pollutants. It
is due to obtained with adsorbents
(seetableonp. 7)in thefilters.

In order to ensure maximum safety
during maintenance, filter boxes can
be equipped with retainer for the
BAG-IN/OUT-BAG.



Cassonetto 04

Codice / Iltem

Acidi + Solventi / Acids + Solvents

PCPRNO0404

Assoluto + Acidi / HEPA + Acids

PCPARO0404

Assoluto + Solventi/Acids + Solvents

PCPAN0404

600 mc/h

Cassonetto filtri a carboni attivi, realizzato
interamente in PVC bianco, idoneo per
portate fino a 600 mc/h.

Il codice comprende:
n. 1 cassonetto

. 4 batterie filtranti per acidi
n. 4 batterie filtranti per solventi

=J

n. 1 cassonetto
. 1 filtro assoluto (600 mc/h)
. 4 batterie filtranti per acidi

= =)

n. 1 cassonetto
. 1 filtro assoluto (600 mc/h)
n. 4 batterie filtranti per solventi

=)

Accessori a richiesta:

Filter Box 04

Filter box for activated charcoal, interely
made of white PVC, suitable for airflows
until 600 mc/h.

The item contains:

n. 1 filter box
n. 4 activated charcoal for acids
n. 4 activated charcoal for solvents

n. 1 filter box
n. 1 hepa filter (600 mc/h)
n. 4 activated charcoal for acids

n. 1 filter box
n. 1 hepa filter (600 mc/h)
n. 4 activated charcoal for solvents

Accessories on request:

Dimensioni / Dimensions

PCPRN0404 - prefiltro antipolvere PCF0004 - dustproof prefilter PCF0004
1050x320x590 mm - supporto BAG IN / BAG OUT PCPSBG4 -BAG IN/BAG OUT support PCPSBG4

- Kit supporti per cassonetto = PCPSPC4 - Filter Box support KIT PCPSPC4
@ 200 mm

Filtri carbone attivo
Activated charcoal filters

Filtri carbone attivo

Prefilto antipolvere
Activated charcoal filters

Dustproof prefilter

PCPRNO0404 N @ @
+ T

(optional) U
Cod. PFP004 Filtri PLSCN x 4 pz. Filtri PLRAR x 4 pz.
PCPAR0404 Fgeﬁ!to ar}tipolf\_/l?re Filtro assoluto Filtri carbone attivo
ustproof prefilter : : 4
PCPANO0404 proot p HEPA filter Activated charcoal filters
(optional)
Cod. PFP004 Cod. PFA0004 Cod. PLSCN x 4pz.

Cod. PLRAR x 4pz.
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Cassonetto 06

Codice / Iltem

Acidi + Solventi / Acids + Solvents
PCPRNO0606

Assoluto + Acidi / HEPA + Acids
PCPARO0606

Assoluto + Solventi/Acids + Solvents

PCPANO0606

Dimensioni / Dimensions

PCPRNO0606
1050x470x590 mm

@ 250 mm

PCPRNO0606

PCPAR0606
PCPANO0606

900 mc/h

Cassonetto filtri a carboni attivi, realizzato
interamente in PVC bianco, idoneo per
portate fino a 900 mc/h.

Il codice comprende:
n. 1 cassonetto

n. 6 batterie filtranti per acidi
n. 6 batterie filtranti per solventi

n. 1 cassonetto
n. 1 filtro assoluto (900 mc/h)
n. 6 batterie filtranti per acidi

n. 1 cassonetto
n. 1 filtro assoluto (900 mc/h)
n. 6 batterie filtranti per solventi

Accessori a richiesta:

- prefiltro antipolvere

PCFO0006 - dustproof prefilter

Filter Box 06

Filter box for activated charcoal, interely
made of white PVC, suitable for airflows
until 900 mc/h.

The item contains:

n. 1 filter box
n. 6 activated charcoal for acids
n. 6 activated charcoal for solvents

n. 1 filter box
n. 1 hepa filter (900 mc/h)
n. 6 activated charcoal for acids

n. 1 filter box
n. 1 hepa filter (900 mc/h)
n. 6 activated charcoal for solvents

Accessories on request:

PCF0006

- supporto BAG IN / BAG OUT PCPSBG6 - BAG IN / BAG OUT support PCPSBG6

- Kit supporti per cassonetto

Prefilto antipolvere
Dustproof prefilter
(optional)

Cod. PFP006

Prefilto antipolvere
Dustproof prefilter
(optional)

\

Cod. PFP006
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PCPSPC6 - Filter Box support KIT

Filtri carbone attivo
Activated charcoal filters

Filtri PLSCN x 6 pz.

Filtro assoluto
HEPA filter

Cod. PFA0006

PCPSPC6

Filtri carbone attivo
Activated charcoal filters

Filtri PLRAR x 6 pz.

Filtri carbone attivo
Activated charcoal filters

Cod. PLSCN x 6pz.
Cod. PLRAR x 6pz.



Cassonetto 08

Codice / ltem

Acidi + Solventi / Acids + Solvents
PCPRNO0808

Assoluto + Acidi / HEPA + Acids
PCPARO0808

Assoluto + Solventi/Acids + Solvents
PCPANO0808

Dimensioni / Dimensions

PCPRNO0O808
1150x620x590 mm
@ 250 mm

PCPAR0808
PCPANO0808

1200 mc/h

Cassonetto filtri a carboni attivi, realizzato
interamente in PVC bianco, idoneo per
portate fino a 1200 mc/h.

Il codice comprende:
n. 1 cassonetto

. 8 batterie filtranti per acidi
n. 8 batterie filtranti per solventi

=J

n. 1 cassonetto
. 1 filtro assoluto (1200 mc/h)
. 8 batterie filtranti per acidi

5 35

n. 1 cassonetto
. 1 filtro assoluto (1200 mc/h)
n. 8 batterie filtranti per solventi

=

Accessori a richiesta:
- prefiltro antipolvere PCF0008

- supporto BAG IN / BAG OUT pcpSBGS
- Kit supporti per cassonetto  pCPSPCS8

Prefilto antipolvere
Dustproof prefilter
(optional)

Cod. PFP008

Prefilto antipolvere
Dustproof prefilter

(optional)

Cod. PFP008
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Filtri carbone attivo
Activated charcoal filters

Filtri PLSCN x 8 pz.

Filtro assoluto
HEPA filter

Cod. PFA0008

Filter Box 08

Filter box for activated charcoal, interely
made of white PVC, suitable for airflows
until 1200 mc/h.

The item contains:

n. 1 filter box
n. 8 activated charcoal for acids
n. 8 activated charcoal for solvents

n. 1 filter box
n. 1 hepa filter (1200 mc/h)
n. 8 activated charcoal for acids

n. 1 filter box
n. 1 hepa filter (1200 mc/h)
n. 8 activated charcoal for solvents

Accessories on request:

- dustproof prefilter PCF0008
- BAG IN / BAG OUT support PCPSBGS8
- Filter Box support KIT PCPSPC8

Filtri carbone attivo
Activated charcoal filters

Filtri PLRAR x 8 pz.

Filtri carbone attivo
Activated charcoal filters

Cod. PLSCN x 8pz.
Cod. PLRAR x 8pz.



Cassonetto 10

Codice / Iltem

Acidi + Solventi / Acids + Solvents
PCPRNO0606

Assoluto + Acidi / HEPA + Acids
PCPARO0606

Assoluto + Solventi/Acids + Solvents

PCPANO0606

Dimensioni / Dimensions

PCPRN1010
1250x770x590 mm

@ 315 mm

PCPRN1010

PCPAR1010
PCPAN1010

1500 mc/h

Cassonetto filtri a carboni attivi, realizzato
interamente in PVC bianco, idoneo per
portate fino a 1500 mc/h.

Il codice comprende:

n. 1 cassonetto
n. 10 batterie filtranti per acidi
n. 10 batterie filtranti per solventi

n. 1 cassonetto
. 1 filtro assoluto (1500 mc/h)
n. 10 batterie filtranti per acidi

=)

n. 1 cassonetto
n. 1 filtro assoluto (1500 mc/h)
n. 10 batterie filtranti per solventi

Accessori a richiesta:
- prefiltro antipolvere PCF0010

- supporto BAG IN / BAG OUTbcpspG10
- Kit supporti per cassonetto  pcpgpc10

Prefilto antipolvere
Dustproof prefilter
(optional)

Cod. PFP010

Prefilto antipolvere
Dustproof prefilter
(optional)

Cod. PFP010
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Filtri carbone attivo
Activated charcoal filters

Filtri PLSCN x 10 pz.

Filtro assoluto
HEPA filter

Iy

Cod. PFA0010

Filter Box 10

Filter box for activated charcoal, interely
made of white PVC, suitable for airflows
until 1500 mc/h.

The item contains:

n. 1 filter box
n. 10 activated charcoal for acids
n. 10 activated charcoal for solvents

n. 1 filter box
n. 1 hepa filter (1500 mc/h)
n. 10 activated charcoal for acids

n. 1 filter box
n. 1 hepa filter (1500 mc/h)
n. 10 activated charcoal for solvents

Accessories on request:
- dustproof prefilter PCF0010

- BAG IN / BAG OUT support pcpsBG10
- Filter Box support KIT PCPSPC10

Filtri carbone attivo
Activated charcoal filters

Filtri PLRAR x 10 pz.

Filtri carbone attivo
Activated charcoal filters

Cod. PLSCN x 10pz.
Cod. PLRAR x 10pz.



Sistemi aspiranti e filtranti

La Project Plast, azienda leader nei
sistemi di aspirazione, dispone di
un'ampia gamma di soluzioni aspiranti.

Alcune soluzioni possono essere
preassemblate in fabbrica, riducendo i
tempi di installazione in cantiere. quindi
ridotti, con notevoli vantaggi.

Grazie ai basamenti «galleggianti», i
gruppi aspiranti preassemblati non
richiedono predisposizione nelle
pavimentazioni di supporto.

Possono essere studiate ulteriori
soluzioni in relazione alle specifiche
esigenze del cliente.

Aspirants and filters systems

J L2
LIS

Project Plast, a leader in vacuum
systems, offers a wide range of aspirating
solutions.

Some of these can be pre-assembled at
the factory cutting down the installation
time in site.

Thanks to the "floating" bases, the pre-
assembled aspirating groups do not
require any preparation of the floor
support.

Other solutions may be found according
to specific requirements or needs.

Sistema aspirante composto da cassonetto filtri ed elettroventilatore
installato su base autoportante.
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Prefiltri e carboni attivi

Prefiltri per tutti i cassonetti

Codice
PFP004
PFP006
PFP008
PFP010
PFP012
PFP014

PFP016
PFP018
PFP020
PFP022
PFP024

Descrizione
Prefiltro per cassonetto a 4 lastre
Prefiltro per cassonetto a 6 lastre
Prefiltro per cassonetto a 8 lastre
Prefiltro per cassonetto a 10 lastre
Prefiltro per cassonetto a 12 lastre
Prefiltro per cassonetto a 14 lastre
Prefiltro per cassonetto a 16 lastre
Prefiltro per cassonetto a 18 lastre
Prefiltro per cassonetto a 20 lastre
Prefiltro per cassonetto a 22 lastre

Prefiltro per cassonetto a 24 lastre

Batterie filtranti CARBONE ATTIVO

Codice

PLSCN
PLRAR
PLALO
PLRKF
PLNPO
PLRSA

Descrizione

Batterie filtranti 1 lastra

Batterie filtranti CARBONE ATTIVO

PLCN5

Codice

Descrizione

Batterie filtranti 2 lastra
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Dimensioni Filtrazione
577x295 mm
577x445 mm
577x595 mm
577x745 mm
577x895 mm
POLVERE
467x520 mm
467x595 mm
467x670 mm
467x745 mm
467x895 mm

467x1120 mm

Dimensioni Filtrazione
SOLVENTI
ACIDI
ODORI
580x235 mm
FORMALDEIDE
RADIO ISOT.

MERCURIO

Dimensioni Filtrazione

SOLVENTI
290x235 mm
ACIDI



Prefilter for all filter box

Code
PFP004
PFP006
PFP008
PFP010
PFP012
PFP014

PFP016
PFP018
PFP020
PFP022
PFP024

Prefilters and active charcoals

Description
Dustproof prefilter for filter box 04 slab
Dustproof prefilter for filter box 06 slab
Dustproof prefilter for filter box 08 slab
Dustproof prefilter for filter box 10 slab
Dustproof prefilter for filter box 12 slab
Dustproof prefilter for filter box 14 slab
Dustproof prefilter for filter box 16 slab
Dustproof prefilter for filter box 18 slab
Dustproof prefilter for filter box 20 slab
Dustproof prefilter for filter box 22 slab
Dustproof prefilter for filter box 24 slab

ACTIVATED CHOARCOAL filtering batteries

Code

PLSCN
PLRAR
PLALO
PLRKF
PLNPO
PLRSA

Description

Filter activated choarcoal 1 slab

ACTIVATED CHOARCOAL filtering batteries

Code
PLCN5
PLCR5

Description

Filter activated choarcoal 1/2 slab
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Dimensions Filtration
577x295 mm
577x445 mm
577x595 mm
577x745 mm
577x895 mm
DUST
467x520 mm
467x595 mm
467x670 mm
467x745 mm
467x895 mm
467x1120 mm
Dimensions Filtration
SOLVENTS
ACID
580x235 mm SVELLS
FORMALD.
RADIO ISOTOP.
MERCURY
Dimensions Filtration
SOLVENTS
290x235 mm
ACIDS



Filtri assoluti Hepa filters

Filtri assoluti HEPA

Codice Descrizione Dimensioni Filtrazione
‘ PFA0004  Filtro HEPA, classe H14, eff. 99,999%, 300 mc/h 305x610 mm
PFAO0006  Filtro HEPA, classe H14, eff. 99,999%, 600 mc/h 595x595 mm  ASSOLUTA

PFA0008 Filtro HEPA, classe H14, eff. 99,999%, 600 mc/h 457x457 mm
PFA0010 Filtro HEPA, classe H14, eff. 99,999%, 1500 mc/h 610x610 mm

o L
1IN
HEPA Filters
ltem Description Dimensions Filtration
PFA0004  Filter HEPA, class H14, eff. 99,999%, 300 mc/h 305x610 mm
‘ PFAO006  Filter HEPA, class H14, eff. 99,999%, 600 mc/h 595x595 mm  ABSOLUTE

PFA0008  Filter HEPA, class H14, eff. 99,999%, 600 mc/h 457x457 mm
PFA0010 Filter HEPA, class H14, eff. 99,999%, 1500 mc/h 610x610 mm
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1. Introduction

The plan aims to identify potential forms of environmental impact caused by building and
equipment decommissioning. This annex aims to highlight the potential impact of the buildings
and plants phasing out stage forming resources which are functional to the Sterling Chemical Malta
LTD's IPPC activity.

Specifically, the study of the potential impact determined by the decommissioning phase is divided
into three distinct parts:

1. Estimated useful lives of buildings and equipment;

2. Identification of potential environmental impact of phenomena associated with the phasing
out stage;

Decommissioning and phasing out of the plant
The treatment of potential waste.

Investigations and possible remediation
Conclusion.

o o k~w

2. Estimate of the useful life of the IPPC

Key element in the definition of the possible issues of environmental impact on the area of interest
due to the phasing out stage of the plant is the definition of the useful life.

On the basis of current knowledge about the technologies used in the production of fine organic
chemicals and pharmaceutical chemistry it is believed that the plant may have a time horizon of
useful life of at least twenty years. This value is consistent with the term generally used in the
investment plan of this type of plant. It should be noted, however, that the maintenance activities
that may be required during the year to ensure the efficiency of the activity, also refer to the process
of replacement of parts most subject to wear or damage (heat exchangers, pumps vacuum, reactors,
flue gas treatment system parts, etc.) At the end of the life of the production, which is the heart of
the company production system, it is still possible to assume that the area and the structures within
contained can be converted by a mission of the new company forming part of the same active
branch (chemical manufacturing, chemical and pharmaceutical industries) exploiting knowledge
and operational bases of new concept defined from technologies not currently available on an
industrial scale or only at experimentation stage. This plan will take into account the possible
developments of the system in the coming years as the construction of a new flammable raw
materials storage and a temporary storage of waste, and a warehouse in which to conduct
laboratory and office activities as well as the storage of not flammable raw materials. The two
future structures will be connected to the main activity that takes place in the building B1, and in
particular the storage of flammable raw materials will be physically connected to the production
through the underground pipelines that will lead the main solvents used in the production process
from the silos in which will be stored in the flammable storage at different supply lines and
production.

3. Potential sources of pollution
The potential sources of impact related to a decommissioning and subsequent phasing out stage of the plant,
are strongly related to the possibility that the same plant will become a dumping ground for all of the
material pertaining to the activity and that its structure is left unattended at the mercy of time. A summary
of the possible sources of pollution are the following:
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1. Plant parts, tanks, pipes and other metallic material or plastic material contaminated by pollutant either
above ground and underground,;

2. Demolition of buildings with mixed construction material (glass, iron, plastic, concrete, wood, etc. ..);

3. Potential and groundwater contamination from leaking structures utilised for storage of hazardous
liquids/chemicals

4. Decommissioning and phasing out of the plant

The phase of decommissioning and phasing out, will be subcontracted to one or more specialized
companies equipped with all the necessary requirements to ensure maximum safety and protection
of the environment and health during the operations on the site. The decommissioning phase
includes a series of activities planned in the Phasing out Environmental Plan in preparation for the
phase of demolition and removal of the implants. The activities planned in the decommissioning
activity will allow the suspension of the system in conditions of maximum security.

The following activities will provide:

e Removal of chemicals, lubricating oils, fuels and the specific substances contained in

equipment, piping and tanks of the plant;

e Reclamation of equipment, piping and storage tanks to remove any residue of substances;
For the next phase of demolition will be identified in advance the types of waste generated by
various operations, estimating the amount, and establishing the procedures for the disposal and the
final destination. All demolition operations will be carried out by applying organizational,
operational and management that ensure the minimization of all related impacts (e.g., the
formation of dust, noise, traffic, etc. ..).

The activities planned during the demolition are as follows:

Dismantling of the restored mechanical components of the plant;

Dismantling of the electrical components;

Removal of the insulations;

Demolition of buildings and structures;

Removal of waste materials in accordance with the regulations;

The following describes in detail the techniques used to achieve the decommissioning and phasing
out of the plant.

4.1 Decommissioning

The suspension of the plant, will result in the implementation of all the necessary procedures in
order to allow the subsequent phasing out operations. The parts of the plant that during the year
have contained specific substances such as bioliquid, lubricants, chemicals, flammable liquids
and fuels, will be treated by performing the following tasks:

v discharge of the substances at the time of the suspension period;
v remediation to remove any residue of the product;

Prior to the emptying phases of equipment installation, it must be carried out necessary checks
in order to determine the possible presence of hazardous atmospheres and ensure the conditions
to carry out the emptying of the components in total safety. This activity will be performed by
introducing into the components specific probes to detect the possible presence of hazardous
substances. Of course, the operation will be carried out using non-sparking tools.

The remediation of the components and systems lines will be carried out through special flushing
fluid to perform specific function of the substances to be removed:
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v' the washing of oils and combustible substances will be carried out with steam or hot
water;

v the washing of flammable substances will be carried out only with cold water;

v" the washing of chemicals may be performed with cold water possibly with added
surfactants or with neutralizing substances;

For parts of the system affected by liquids, cleaning will be carried out through the combined
cisterns Canal Jet type, by inserting high pressure reaction probes in the pipes and equipment and
arranged to collect the waste in the tanker. For storage tanks of liquid fuels, will be carried out
the emptying and washing with cold water, after which there will be the flushing with nitrogen
gas. The gas will be injected at the base of the tank and extracted from the top of the same through
an outlet pipe connected to an active carbon filter. The flushing will help removing any residue
or pockets of gas that will be absorbed by the active carbon filter. At the end of this activity will
be carried out a purge air.

In order to verify the absence of hazardous gases and reclamation of equipment and lines, the
following tasks will be performed:

v' execution of targeted openings on the pipes and components for the introduction of
probes for testing of gas free;

v check on the inner walls of the pipes and components to verify the removal of any
substance within contained,

The certificate of free gas will confirm the reclamation of the plant equipment and will enable
the next phase of demolition.

4.2 Decommissioning of the plant

4.2.1 Remediation from insulating materials

Once the remediation of the tanks, lines and system components is done, there will be the
remediation of such insulating materials. The project will be executed in accordance with the
laws and regulations of national and local, as well as the requirements that the organization of
local control put in place. The intervention of insulation removal will be carried out before the
decommissioning operations, but it may coexist within the plant areas in decommissioning phase
(on plants already insulated-removal) and areas undergoing insulation removal. The removal of
the insulations from pipework and plant components, can be made either in work or in a dedicated
area.

The insulation work will be mainly implemented for the following parts of the plant:

v' components and valve bodies;
v/ pipes that grow to a height of up to 10 m above the ground level, easily reachable by small
temporary works or hydraulic platforms with limited height growth;

In case the insulation is made up of cups based Vetronite material, the insulation removal will be
performed in work and small in size in order to optimize the removal activities.

In case the insulation is made from glass wool/mineral fibrous, the insulation removal will be
performed in work using appropriate devices such as the enclosure of the area around the
equipment, the use of "glove bags" for small components or pipe sections, the use of mixed



Sterling Chemical L . Annex B.2.10-Al
Malta Ltd Decommissioning and cessation plan Rev 02

techniques (cutting of pipes using components or "glove bags" on the sectioning points, removal
of cut parts and insulation removal in confined area).

The confinement of the areas will be carried out through the tube-joint structures covered with
polyethylene sheeting in accordance with local regulations. If required by the standard, the
confinement will be maintained in depression.

The personnel access will be done through a decontamination unit of the staff directly related to
the confinement. The size of the area will be defined on the base of the specific needs of bulk
materials to be insulation removed. Prior to the removal of the fibrous material, the coating itself
will be sprayed, with the encapsulating product, with the use of manual or electric airless pump
at low pressure.

The removal of material will be used only by hand using manual equipment such as a spatula or
scraper. The removed material will be immediately bagged in special polythene bags from 15-20
I, closed on the spot. The bags are then placed inside the big bag with liner and labeled in
accordance with the law and transported by truck in reported area waiting to be sent to the final
destination.

The insulation removal personnel will wear specific PPE against inhalation or contact of mineral
fibers such as Tyvek suit and mask with filter type P3. The operations of donning and doffing of
PPE will be made in specific Personal Decontamination Unit (PDU) in three stages consisting of
uncontaminated area, shower room/air lock, contaminated area.

4.2.2 Demolition of the plants and buildings

To preserve the environment from the impacts it has also been chosen a type of selective
demolition, in case the company decides to restructure, extend or convert the plant, so as to
improve the recycling solution of the material and/or return to the supplier. Another fundamental
aspect is the possibility of controlling on the place of production of the waste their actual
composition, in such a way as to confer to a treatment plant an effectively inert material and
separated from substances that can affect the recovery process itself. In the interests of recycling,
demolition material becomes more valuable the more it is selected: therefore, a practice of
selective demolition involves a by-product of greater value. This technique of disposal involves
three stages of work:

A. Recover the equipment and facilities required,;
B.  Remove anything that can be dismantled,;
C.  Finally, demolish the structure.

While the first two steps are manual, the last phase of demolition is mechanical and requires the
use of specific equipment. The success of that business recovery and recycling of demolition
material is guaranteed if:

v" all the dismantled demolition products are separately placed on the site in order to
maximize the recycling;

v' any possible damage to the environment is minimized,

v" the movement of the machinery and vehicles is performed with special care to avoid any
disturbance to the surrounding environment;

v' the temporary accumulations of waste present on the site will be left clean and tidy.

In this case the cost of demolition for the company is more than 20% compared to traditional
techniques, however, this loss will turn back because it will be possible, for example, to recycle
many materials for reuse in new projects or other buildings, sometimes it is also possible to sell
recyclable waste, in good condition and not dangerous, the acquiring more prestige in the
international arena being a company with a green heart. In addition, all recycling technologies
6
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that will be present in 20 years (expected time horizon) will be extremely varied and will enable
a wider choice of service providers. So, compared to a more economic expenditure for the
activation of the demolition, it will have greater gains in the future. For some materials, such as
glass and metals, recycling technologies already exist, in this case, the recycling is a simple pre-
treatment. For other materials (plastic and composite materials), however, the recycling
technologies may vary depending on the composition of the specific material. In the end, for
hazardous materials such as asbestos, specific treatments arerequired. The best experiences of
selective demolition successfully carried out in the world, suggest the most effective method to
follow, that is separate and then store the materials operating the demolition in four stages:

v’ Hazardous materials and components: To avoid causing pollution and to protect the operators of
the site from the risk of improperly handling hazardous substances, first of all it is essential to check
if in the building there are materials and hazardous components (e.g. switches containing PCBs,
HFC etc..). Once these materials have been identified and located, the next step is cleaning
up the building, removing them and then disposing in accordance with the procedures
prescribed by specific regulations.

v reusable components: after cleaning up the hazardous materials, there is the dismantling of all those
elements that can be reused. In many cases, bricks, tiles, beams, railings and parapets,
windows etc.., if removed with care and without being damaged, can be reused. Reused as
they are or, after simple treatments (cleaning, review of the functioning, repair, painting)
that fit them to a new use;

v recyclable materials: once removed hazardous materials and reusable components, it is possible to
continue the work demolishing parts of the building made of recyclable materials or aggregates.
Recyclable means that these materials, once subjected to appropriate treatments can be
used to produce new materials, functions and uses even different from those of the original
residue. For example, fragments and debris of bricks or concrete, whether or not mixed, as
a result of crushing, mixing, sieving or other treatments they are suitable materials for the
construction of embankments, refillings, foundations. Or wood residues that once
shredded, dried and glued in industrial plants can be transformed into suitable panels of
shaving.

v' non-recyclable waste: all that's left after the selection is the set of materials that technically or
economically (or for the possible presence of foreign elements or heterogeneous) can not be
exploited. Materials which then have to be sent for disposal.

The complete decommissioning of the plant, will result in the demolition of all the works above
ground and all the underground works.

The main facilities and buildings to be demolished will be:

v" Main building production/workshop/office;

v" Outdoor storage of raw materials and flammable wastes;

v’ Steam generator and boiler;

v Underground tanks to collect water for washing and service utilities and laboratories;
v" Line flue gas treatment (activated carbon filters and scrubbers);

v Chimneys;

v" Removing the LPG tank and pipes to them connected.

The demolitions will be conducted with the best technology available at the time of the work and
in compliance with applicable regulations and good technique. The demolition will be grouped
as follows:

v Demolition of storage tanks;
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v Demolition of buildings;
v Demolition of the plant above ground;
v Demolition of underground works.

In the following are indicated the techniques with which to date can be executed the demolition
of the plant.

4.2.2.1 Demolition of tanks and major silos storage

In this case, reference is made to the LPG tank used to supply the boilers and the tank of liquid
nitrogen. There will be demolished proceeding sequentially and following for each storage
structure, the following activities:

v" Removing the perlite insulation;

v" Demolition of the roof;

v Demolition of cloaks and containment of the fund;

v Demolizione della platea di base e delle teste di palo fino al piano spiccato.

4.2.2.1.1 Removing the perlite insulation;
The pearlite present in the cavity of the tanks has powdery consistency and will be removed
with the aid of cyclone suction through the following steps:

v" opening hole 200-250 mm in the lower part of the tank;

v' connection through the cyclone suction nozzle and hose;

v" intake of perlite and accumulation in a reservoir for subsequent transfer directly to big
bags;

v repetition of the above operations along the entire circumference of the tank;

4.2.2.1.2 Demolition of the roof;

The demolition of the roof will be preceded by the removal of accessory components such as
valve bodies and pipes that will be harnessed and cut hot to be subsequently lowered to the
ground via the aerial platform.

The demolition of the metal roof, will be conducted with small radio-controlled excavator
(quintals 100-150) kept at the workload by crane.

The excavator will be remotely operated by radio control from operator stands on the aerial
platform. The operator of the platform and the crane, as well as in visual contact, may
communicate via two-way radios.

The excavator will be harnessed and raised to the height of the roof of the tank. The body of
the excavator will be placed on the roof to stabilize the camera during the subsequent stages
of work, but the weight of the vehicle will be fully supported by the crane, not going to weigh
on the roof structure to be demolished.

The demolition will begin removing a section of the roof plate of the tank, until a complete
opening. The resulting material will be conveyed inside the tank, in order to avoid risks of
falling material from the top to the areas with the presence of operators.

We will proceed to demolish progressively areas of the roof, until the complete demolition of
the roof. The technique described will not have workers exposed to the risk of burial. Any
unexpected collapse of the structure will remain confined within the structure of the tank.

4.2.2.1.3 Demolition cloaks and bottom tanks

The demolition will be carried out with small crawler excavator (800 to 1.000 quintals) arm
equipped with special hydraulic demolition shears and metal. With the shears it will be open
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a gap in the mantles of the tank (external and internal), for a width of about 2 mt, starting from
the top and up to about half the height, with horizontal cuts spaced not more than 2 mt (so as
to create pieces mantle of amplitude up to 4 m2). The cutting sequence will be:

v" execution of two vertical cuts to a maximum height of 1.5 mt, and spaced approximately
1mt;

v" bending sector cut towards the inside of the tank;

v" execution of the horizontal cut about 1 mt below the free top edge;

It will then proceed to remove another area of the tank, taking care to gradually lower the
mantles on the whole circumference and for free edge heights. Once removed all the cloak, it
will remove the metal bottom, always with excavator equipped with shears, raising portions
of the bottom plate and metal cutting with shears

4.2.2.1.4 Demolition base stall

As a last step of the removal of the tanks the further step is the demolition of the base stalls
and the pilings until the grade plane. The demolition will be carried out with crawler excavator
medium-sized (300-500 quintals), equipped with a hammer.

To the resulting material will be removed the iron with an excavator equipped with crusher.
In order to minimize the generation of dust during the whole phase of demolition of the
reinforced concrete portions, it is necessary to proceed to bathe the affected parts with water.

4.2.2.2 Aboveground plant demolition

In general, the major components of plant such as boiler, flue gas line, condenser, turbine,
pumps, valves and various machinery, once reclaimed will be insulation-removed in work and
then scrapped in work. The piping will be demolished either after insulation removal in work
or after removal of pipe portions to be insulation-removed subsequently in a dedicated area, as
described above. The components and piping insulation-removed will be demolished with
excavators equipped with shears or cuts through hot if the thickness exceeds 15 mm. The pumps
and valves will be demolished with cuts through hot. The piping will be sheared for traits, from
support to support, by sectioning the first in correspondence with a support, and then sectioned
and chucked at the ends and bent towards the ground, finally perform the cutting at the closest
support, where the pipe has been bent. Once on the ground, the pipes will be reduced
volumetrically still with shears. Similarly, we will work to reduce volumetrically pipes
insulation-removed off, in a dedicated area. Once pulled down the tubes, we will proceed to
destroy the structures of the rack, in a similar way.

The stands will be demolished with excavator equipped with a hammer. The chimneys and
vents shall be removed with the aid of cranes of adequate capacity, catering to breech every
single chimney at the top. We will proceed to hot-dissect the column starting from the top and
then lift the trunk and place it horizontally on the ground for subsequent volume reduction
conducted with excavator equipped with hydraulic shears.

4.2.2.3 Demolition of buildings
After performing the decommissioning of plants above ground, in the buildings to be
demolished must be previously performed the task of strip-out aimed at the removal of all
equipment and furniture to optimize the management of waste materials.
The removal will be conducted by opening one or more gates in a wall of the concerned
building, by excavator equipped with hammer in an amplitude such as to allow access of a
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foklift or the arm of a telescopic handler. The individual equipment (electrical panels, various
components) or furnishings will be removed manually or with the aid of manual lifting equipment
(manual winches, hoist trolley) and approached the opening created, where they will be harnessed to the
lifting and transport and to remove them outside the building, where they will be further dissected,
separating the materials by type. The demolition will be carried out in a sequence that does not
make at any stage labile or unstable residual structures. This includes:

v identify the structural frames that are bracing to be demolished for the last, if a structure
has more chassis bracing, it is required to move in order to always leave for last a braced
frame.

v" disconnect a structural frame at a time, demolishing the floors connecting orthogonally at
the framework of the same proceeding in the demolition of the disconnected frame; operations
will be repeated advancing from one side of the head towards the opposite;

In case of presence of foreign scale external metal (as the foot irons), these have to be
demolished before proceeding with the demolition of the building or, at least, before the
demolition of the structural portion of a building to which they are adjacent. The demolition of
exterior stairways shall be carried out by hydraulic shears, first removing the galleries, then
disconnecting the higher ramp stairs in the upper attachment point, then applying a force to fold
the ramp down and then disconnecting the lower point of attack .

In the case of the metal structure that forms the roof of the storage of flammable materials, they
will be removed by excavator of demolition special arm of adequate length and hydraulic shears
for thicknesses up to 15 mm. The demolition will proceed in an orthogonal direction to the
supporting frames of the structure, so as to maintain a stable portion of residual structure during
the advancement of the demolition. The demolition will be performed for each span of the shed
proceeding from the top downwards, with the following sequence:

v" demolition of the purlins so as to release the truss;

v" Once released the truss from the purlins, we will proceed with the demolition of the truss
itself, sectioned before at one end, then turned to the ground (always with the aid of the shear)
and sectioned at the other end;

v" demolition of the head beam and walling that connects the head of the columns to those of
the closest inner frame; each beam will be sheared to an extreme, then chucked with the shears
and bent towards the ground, finally sheared to the bent extreme, procuring the total
disconnection;

v' demolition of the freed columns which will be chucked on the top and bent towards the
ground, and then cut with shears to the foot, and if the thickness of the carpentry will be higher
than the one sectionable with the shears, it shall execute a hot cutting with oxy-propane torch

4.2.2.4 Demolition of underground works

The demolition of the undergroud works such as fire hoses, basements and foundations of the
demolished components, tunnels cable paths, will be removed and made a dig around the work
to be demolished, with excavator equipped with bucket. Once brought into the open, the work
will be demolished with excavator equipped with an hydraulic hammer.

The excavation will be closed in site with the soil. The slab of reinforced concrete built on the
bottom of the tanks of the bioliquid will be broken with medium-sized (250-300 quintals)
crawler excavator equipped with a hammer, creating large blocks that will be raised by the
second medium-sized excavator equipped with bucket, reduced volumetrically and iron-
removed from third medium-sized excavator equipped with crusher.
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The material removed, demolished and iron-removed will gradually be removed from the site
and evacuated to an area for temporary storage before being transferred at final destination.

This is a delicate operation because one of the tanks or not under pressure basin) contains or
has contained hazardous waste in the past (European Waste Code 070701*). So, before the
demolition will be carried out with a remediation certification by the company called to do the
work.

4.2.2.5 Demolition of bund containment

Please note that it will be used the system for procedures described in paragraphs 4.2.2 and
section 4.2.2.2 and 4.2.2.3. also for the BUND and the secondary containment systems in use
for the External Flammable Warehouse.

4.2.3 Decommissioning and remove underground tank and pipeline

Qui si possono presentare due casi:

A) The property is then sold in this case proceeds through a decommissioning plan with safety
of underground tanks and elements connected to it

B) The property will be demolished because unsold then in this case will be removal of the
underground tanks.

If it is decided to remove the underground tanks, Sterling will necessarily outsource the work. The
companies that will offer the service also will be submitted to the judgment of the MEPA.

4.2.3.1 Decommissioning
In case of decommissioning operations to be carried out to ensure the safety and protection of
the environment are summarized as follows:

e Verifying the integrity of tanks and pipeline;

e Sewage removal and cleaning tank;

e Repair Insulation and protective sheath;

¢ Closing and inerting each pipeline by nitrogen flow

4.2.3.2 Decommissioning and Remove
The procedure that will be implemented will include the following steps:

¢ VVerifying the integrity of the tank;

e Sewage removal and cleaning tank;

e Remove the tank and pipeline;

e Samples thoroughly excavated and the walls;

e Sampling early in the neighboring areas to compare with the samples in the area of
decommissioning;

¢ Disposal all wastes product;

e Filling the trench with certified material and repair the condition of the premises;
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5. Type of potentially present waste

5.1 Wastes from the plant, pipes, tanks
The demolition of existing facilities will result in the production of the following types of materials
classified according to the European Waste Code

Identification types Waste code POENIEL Poten'glal
reuse recycling
Iron demolition of metal structures, pipe
racks, steel structures, piping, tanks,
machinery and equipment, except 170405 70 % 70%
electric motors and other electro-
equipment
Power cables 170411 0% 80%
Electrical equipment 160214 0% 90%
Components removed from electrical
equirf’mems 160216 0% 80%
Piping, insulation materials and systems | 170604 o 170603*
(if 0% 0%
fibrous materials)

Waste engine oils and gear lubrication 130206 0% 0%
absorbents, filter materials (including oil
filters not otherwise specified), wiping
cloths, protective clothing contaminated 150202* 0% 0%
with
hazardous
packagl_ng containing residues of or 150110* 5006 500
contaminated by dangerous substances
tanks for liquid gas 160116 0% 0%

lass, plastic and wood containing or
gontamri)nated with dangerous substa%ces 170204* 60% 50%
metal waste  contaminated  with
dangerous substances 170409* 60% 80%
cables containing oil, coal tar or other
dangerous substa%ces 170410* 0% 0%
Concrete 170101 0% 0%
mixtures of, or separate fractions of
concrete, bricks, tiles and ceramics 170106* 0% 0%
containing dangerous substances
soil and stones containing dangerous
substances ’ k 170503* 0% 0%
other construction and demolition wastes
(including mixed wastes) containing 170903* 90% 10%
dangerous substances
mixed construction and demolition
wastes other than those mentioned in 17 170904 90% 10%
09 01, 17 09 02 and 17 09 03
other construction and demolition waste 170900 50 % 50 %

Table 1 Identification types of waste.
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In addition to the types mentioned above there will be other minor waste, which will be labeled
with appropriate EWC code and managed according to the regulations.

Except in the case of inert materials and land to be allocated to on-site reuse, the materials resulting
from the insulation removal and demolition, once broken down and reduced in size, will be sent
for disposal in the shortest possible time, thus avoiding excessive accumulation of material within
the yard. The chosen main destination is the recovery of these materials even after a thorough
clean-up. As seen from the order of execution, the dismantling of the plant will be the first as to
create storage areas covered and paved such as to prevent the release of toxic substances into the
environment. If this is not possible, the waste will be adequately covered by waterproofing sheets
in order to prevent the destructive and destabilizing action. The effects in the environment that can
generate a type of waste as described in Table 1 is as diverse as it is tied to the last type of chemical
plant with which the plant parts, actually waste, they have been in contact. Particular attention should
be placed in the waste of electrical and electronic equipment because they may contain substances such as
heavy metals, brominated flame retardants, halogenated substances, substances harmful to the ozone. Many
of these substances represent a potential danger to the environment if they are not handled or
properly disposed. The activities of treatment provide various stages:

v’ safety measures or remediation, or removal of hazardous components
v" removal of sub-assemblies and preliminary separation of materials
v mechanical processing for the recovery of materials.

The waste processes of recycling and treatment of the electrical and lighting allowto recover
significant quantities of material equal to about 90%o of the entire product, thus thinking in a
subsequent re-entry into the market. In particular the glass which is at present the material with
the greatest commercial potential, being able to be reused in the construction industry (glass wool
and insulation), in the field of vitrification of tiles and in the future also in the production of the
lamps themselves. From the different equipment, in addition, it is also possible to get iron,
aluminum, copper and plastics. At the time of decommissioning of the plant, it will be compulsory
the operation for the collection of such equipment because there may be the presence of mercury
in modern light bulbs. The presence of mercury within the light sources varies according to the
type of lamp: linear fluorescent lamps contain between 3 to 30 mg of mercury, the compact
fluorescent between 5 and 10 mg, while the high-intensity discharge lamps between 20 and 50 mg
of mercury. The danger of this metal is recognized by numerous studies. The separate collection
of waste of the light sources avoids that they are treated as equals as the municipal solid waste.
This reduces the pollution from mercury emissions, for the health of people and the environment
in general.

5.2 Mixed construction and demolition wastes

The exact breakdown of the demolition waste is a fundamental for the correct design of the
different phases of treatment. It is important to note that the presence of impurities in the feed
material recovery facility (gypsum, asphalt, wood, rubber, plastic, etc.) limits the use opportunities
after the treatment and/or influences the choice of technology recycling to be taken. The removal
of hazardous materials is of paramount importance in order to achieve, by the process of
demolition, no contaminated materials that can be easily sent for recycling. Some substances
released during the demolition may in fact not only contaminate other wastes from C&D, but also
penetrate into the atmosphere or into the ground, as well as expose to risk the workers performing
the demolition. In a process of correct demolition, then, the potentially hazardous materials must
be removed first, for two main reasons:

1. as long as the materials are recognizable and can be manually removed, the risks for the

workers will be lower;
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2. the removal of materials containing hazardous substances allows to have C&D waste not
contaminated by harmful substances, then more easily recycled and due to the type of non-
hazardous waste, with the regulatory benefits that entails.

The materials and products used in the building industry can emit highly toxic compounds
(carcinogenic or allergenic), irritating compounds and compounds with unknown toxic properties.
In general, the materials and building products may release the following pollutants:

v pollutants of physical nature: radon and decay products;

v' volatile and semi-volatile organic compounds, in particular formaldehyde, aromatic organic

solvents, and pesticides;

v’ organic pollutants: mushrooms, molds, bacteria;

v" natural and man-made mineral fibers: glass wool, rock wool.
The types of hazards that may occur in the waste from C&D are summarized in Table 2

Waste Example

Some waste from construction and demolition the | tar, paint residues and conservative, adhesives,
1 material used are dangerous because they contain a high | bonding agents and certain types of plastic
proportion of materials deemed to be hazardous.

Some materials become hazardous as a result of the long | Surface reaction between building materials in

2 | persistence in the environment in which they find origin  non-hazardous and  chemicals
themselves. transported by the pollution
Some waste from construction and demolition become | The wood when treated with epoxy resin and
3 | dangerous under certain conditions. subsequently burned can emit toxic gases in
the air

Some waste from construction and demolition become | Cans of lead-based paint spilled on a pile of
4 | dangerous if contaminated with hazardous materials are | rubble that make the latter a hazardous waste
left and/or mixed into them.

Table 2 types of hazardous in construction and demolition waste.

In Table 3 are summarized the hazardous or potentially dangerous that it is possible to encounter
as a result of demolition, construction at the site of HAL FAR. The following is the analysis of the
main components that can be found in hazardous waste from C&D

Potentially Characteristic .
. . Treatments and/or options
Product/Material hazardous virtually .
of disposal
components hazardous
. If connected to the possible low impact
. Lead, chromium, . . A
Paints ; Flammable, toxic substrate, in the form of high-impact
vanadium, solvents .
product. Toxic fumes when burned
. Return to supplier, recycle, remove for
Cement Additives | Hydrocarbon solvents Flammable special disposal
Wateroroofin Return to supplier, recycle, remove for
inzerts 9. Solvents and Bitumen Flammable, toxic special  disposal; Treat before
disposing
Return to supplier, recycle, remove for
Stickers Solvents, bitumen Flamma_ble, toxic, speual_ .dlsposal; Treat  before
irritant disposing; Look for less hazardous
alternative products
Return to supplier, recycle, remove for
Sealants Solvents, isocyanates Flammable, toxic spemal_ _d'Sposal; Treat  before
disposing; Look for less hazardous
alternative products; Use water
. . Toxic, eco-toxic, Recycling; Low  impact  for
Treated wood Respirable fibers flammable components
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Hazardous related to wood;
Production toxic fumes and residue
incineration

Mineral fibers

Respirable fibers

Irritating to the skin
and lungs

Remove for special disposal

Return to supplier, recycle, remove for

Resin/filler Isocyanates/anhydrous Toxic, irritating special disposal
Pavin Recycle if treated and low hazard. If
asphalqt Tar, asphalt, solvents Flammable, toxic there are solvents and if the hazard is

high, separate for disposal

Plasterboard

Possible source of
hydrogen sulfur

Flammable, toxic

Return to supplier, recycle, remove for
special disposal

Concrete, bricks,
tiles and ceramics

Solvents

Toxic, Irritant, Eco-
toxic

Return to supplier, recycle, remove for

special disposal

Table 3 Potentially hazardous elements in waste from construction and demolition.

It is obvious that the first solution to reduce if not eliminate the environmental impact following
the cessation of construction and possibly a demolition of the entire structure or only partially in
the case of industrial restructuring is to adopt at the time of the realization of the work a clear
choice on the quality of the materials. So far it has been like this since they were introduced some
constraints in the choise of the materials in the design and research and development start-up:

1. Absence of lead in the entire structure, either including the number of supply pipes of the raw

materials (installations) than the delivery of elements to the whole structure (for example, the

sewerage plants or thermal water and steam conduction);

Elimination of the treated wood as a building material,

Minimization of mastics and glues species in the activities of structural repair;

4. Restriction of the use of paints especially in the activities of ordinary and extraordinary post-
construction maintenance.

wmn

5.3 Creating an uncontrolled landfill

During the process of decomposition of the waste, is formed a slightly acid (pH 5,6-6) percolate
containing nitrates, sulfates, chlorides, nitrites, various and heavy metals. Not to mention the high
bacterial load, among the others, streptococcus and e-coli. Percolate is a liquid that predominantly
draws from the water inlet into the mass of the waste or from the decomposition of the same. The
percolate produced by landfills of municipal solid waste is a wastewater with a more or less high
content of organic and inorganic pollutants, arising from the physico-chemical and biological
processes within the landfill. The percolate may contain several hazardous pollutants, not
excluding heavy metals. Its characteristics are mainly these: the color is brown, variable depending
on the concentration, the consistency may be more or less viscous while its smell, definable as
"stagnant”, anyway unpleasant. It is sufficient a tiny drop to infest any environment. These waters
percolating into the soil layers are subject to purification processes related to the phenomenon of
ion exchange and absorption. As a result there are the creation of high rates of soil pollution and
what is not filtered arrives directly into the groundwater, polluting them. The pollution comes back
to the man when using the aquifer for domestic needs or indirectly (remembering that the man is
at the top of the food chain) for example irrigating the fields for agricultural use.

The quantitative characterizations are influenced by the contributions of water from the outside
and the hydrogeological characteristics of the area of location. Storms, solar radiation, temperature,
wind conditions, the presence of surface water bodies are the major factors in the formation of the percolate.
The quality depends essentially on the physical-chemical characteristics of the waste (nature of the
organic compose, nutrient availability, presence of toxic substances, the initial moisture, metal
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content, and these characteristics in turn depend on the type of the deposited material, from the
level of the applied separate collection, to any applied pre-treatment, by the mode of deposition
in landfills) and by the maintaining, within the area, of a certain degree of moisture (water balance,
which depends on the type of surface coverage, capacity and permeability of absorption by the
rejection, possible recirculation of percolate, method of extraction of the same). The quality of the
percolate suffers, also, in time, variations that follow the evolution of the biological processes that
occur within the rejection.

The percolate is one of the main problems related to the management of an uncontrolled discharge,
in relation to the environmental risks that it involves. For this reason it is necessary to prevent the
formation of particulate removing all the waste that generate it. The company will endeavor to do
so in order that none of the equipment or accessories can remain unattended outside, but each
element must be reclaimed, disposed, recovered or recycled in the most environmentally friendly
way possible.

5.4 Characterisation of wastes

The destination of waste depend on the nature of the waste it can be try a recovery of the same
by executing a reclamation or a disposal. On these decisions, in addition to the type of waste,
it also affects the possibility of reusing of the same (strongly related to age, and years of
operation) and their marketability on the market. All the equipments that have been in direct
contact with dangerous substances must still be reclaimed. The destination options of this
waste are:

» Recovery

» Recycling

» Disposal
Yet it is impossible at this time to define what it will be the possible target but that disposal
options will be explored at the time of site closure. To note that waste sampling methodology
will be in line with EN 14899. Samples are to be analyzed by laboratories that have proven
experience in waste testing and preferably 1ISO17025 certified. Land samples shall beanalyzed
according to EN13137, EN13657 (or EN13656) and EN12506 and information on both the
organic and inorganic constituents in the samples shall be provided. Classification of the
nature of the waste is to be carried out according to SL504.37, the waste regulations and
commission decision 2000/532/EC.

6 Restoring the initial conditions of the site

At the completion of the demolition will be drawn up an "Application Site Report (ASR)", as
required by EC Directive 96/91 on integrated pollution prevention and control (IPPC), which will
aim to:
v’ Identify, through the site characterization, the environmental conditions, in the light of the
history of the plant's production;
v'ldentify each substance in the seabed or subsoil, whose presence can be traced to the activities
of the plant;
v"Identify and implement suitable measures to restore the initial conditions of the site.
The detailed and definitive characterization plan will be drawn at the time of decommissioning of
the plant, particularly in view of the historical evolution of the activities of the plant.

16



Sterling Chemical L . Annex B.2.10-Al
Malta Ltd Decommissioning and cessation plan Rev 02

The main activity of recovery will be made by backfilling the main excavations due to the works
of demolition and partially remodeling of the site which will be agreed with Entity of authority
and control, upon disposal. The fillings and restorations will be done with excavators of medium
and large size, with buckets and by trucks for the transport of the materials. The filling will be
carried out in layers. The quality and size of carry-over of land will be defined with

entity of authority and control. The modelling of the site will be conducted with the blades.

The environmental matrix that will be more closely associated with the work of disposal is the soil
and subsoil (with aquifers that in the case of the establishment in question is present in subsurface
geography). Before proceeding with the remodeling of the possibly negotiated land with the
entities of authorization there shall be a snapshot of the state of soil for the assessment of any
criticals due to pollutants released from the materials stored or used in the area. This "shapshot"
will be carried out through:

a) Environmental surveys such as:

v Continuous core drilling rotary and percussion drilling on three levels of depth 1
meters, 8 meters and 15 meters;

v’ Positioning the soil cores in core boxes;

v Picking and packing the soil samples, samples that will be taken (to date pursuant to
Legislative Decree no. 152/2006 Annex 2, Title V Part IV) are at least three per survey:
the first from 0 to 1 m from ground level, the second in the meter which includes the
capillary fringe, the third in the intermediate zone between the two samples. In the
case the stratigraphy of the perforations shows horizons with evidence of
contamination, it will be necessary to proceed to the taking of soil samples
representing these horizons;

b) Terebration of piezometers such as:

v Continuous core drilling with rotary and percussion drilling depth of at least 6 meters;

v' Installation pipes piezometric blind and slotted, the depth of the piezometrics will still
affect at least the base of the first identified aquifer and still pushed for at least 5 meters
inside the aquifer itself. The instrumentation will be retractable so as to ensure the
sealing surface and states that can guarantee the delivery of potential pollutants;

v Purging and sampling in order to create a story that can provide information on the
health status of the area; it will also be used the the existing well on the property to
collect additional samples of underground water (after purging the well); during
sampling it will always be in any case carried out to determine which - quantitative
water, such as relief depth of the water, determination of the main physical-chemical
parameters (pH, temperature, redox potential, electrical conductivity, dissolved
oxygen), execution of hydro tests, analysis of the head space (hot saturated).

After this preliminary analysis of the cognitive environmental situation at time zero and the relative
chemical and geotechnical analysis (in particular, in addition to the chemical compounds used in
the company - chemical analysis, the geotechnical analysis will focus on the water content, the
particle size, density, permeability for each soil sample representative of the lithologies
encountered in the subsurface. The particle size determinations in fact provide essential
information to provide what is described in the stratigraphy compiled by the competent technician,
they provide important input parameters for site-specific risk analysis). It will be possible to
develop a conceptual model of the final site, organizing the information collected in order to
determine the effects of the activity on the site and then identifying:
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1.  The sources of present and past contamination;

2. The dominant features of the environment with which the site interacts (shallow aquifer
type, deep of the main aquifer, proximity of the river, weather and climate characteristics)
related to the concentration of any contaminants acceptable for their particular solubility,
volatility, biodegradability and bioavailability;

3.  Detected any anomalies it is necessary to proceed to the remediation of the site through
the below described activities

6.1 Remediation of the site in case of contamination

In case of disposal and contamination of the site there will be performed the following tasks for
cleaning up:

v' Excavation, removal and backfill near the "spots of contaminated soil" and where there
are not detected potential sources of pollution (underground pipes);

v" Reclamation plant and equipment - particularly the storage silos of the solvents used in
the manufacturing process and process waste must be cleaned and disposed of with the best
available techniques;

v" Analysis for waste approval: In particular, there will be performed the acceptance tests of
the waste produced during the decommissioning of the site, operations involving the control
of the EWC code to verify that it is authorized to dispose from the regional lists;

v' Waste management and disposal will have to refer only to authorized dealers by the
legislation in force;

v' Restoring brownfields to frame in the context in which it is immersed. In fact, the
restoration of the areas means taking advantage of the existing infrastructure and reconverting
the productive capacity but restoring the environmental best possible quality.

In such cases, the analysis must be repeated for the confirmation of the correct soil remediation and restoration
of the original conditions.

7. Conclusion
At the time of the demolition, sale or disposal, it will be possible to make an assessment on
the health state of the environment (with particular reference to soil and groundwater) being
able to analyze the matrices and compare them with those of neighboring environments.

Although assessment will need to be carried out at the time of demolition, the results of this
assessment will need to be compared with levels measured towards the beginning of
operations. In this regard a land and groundwater risk assessment will need to be carried out
at the earliest so as to assess whether a baseline report and monitoring strategy will need to be
established. Through this evaluation it will be determined the need to create a starting profile
on the physic - chemical state of the soil. Times and methods will be decided in accordance
with the MEPA directions and the business needs. The same section of the project description
will be updated with this indication.

In this regard Sterling will refer to make particular reference to EC Guidance 2014/C 136/03
concerning baseline reports under Article 22(2) of Directive 2010/75/EU on industrial
emissions.
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MONITORING PROPOSAL

Introduction

1.

En-Sure Ltd was commissioned by Sterling Chemical (Malta) Ltd to prepare an
Emissions to Air Monitoring Programme Method Statement for its
pharmaceutical facility at Hal Far, as requested by the Environment and
Resources Authority (ERA) as part of Integrated Pollution Prevention and Control
(IPPC) permit renewal and variation application IP 0001/23.

The facility, hereinafter referred to as the “Scheme”, comprises a factory for the
manufacture of Active Pharmaceutical Ingredients. The site is located at HF-50 -
HF-52 Hal Far Industrial Estate (Figure 1).

The Scheme currently operates under [IPPC permit IP 0004 /21, which is due to
expire in May 2024.

In September 2023, as requested by ERA, a comparative assessment was
undertaken to determine the Scheme’s compliance against Commaission
Implementing Decision (EU) 2022/2427 establishing the best available techniques
(BAT) conclusions, under Directive 2010/75/EU of the European Parliament and of
the Council on industrial emissions, for common waste gas management and
treatment systems in the chemical sector, herein referred to as the “WGC (BAT)
Conclusions”.

A key part of the BAT assessment was the establishment of a channelled and
diffuse emissions to air inventory of all waste gases generated at the Scheme. A
copy of the submitted inventory has been included in Appendix 1.

The inventory identified a number of relevant waste emissions that are not
currently monitored as part of the existing Emission to Air Monitoring
Programme at the Scheme. This Method Statement outlines the proposed
updated Emissions to Air Monitoring Programme at the Scheme and will form
part of renewal and variation IPPC application IP 0001/23, which is currently
being processed by ERA.

Terms of Reference

7.

The specified terms of reference (ToR) are in accordance with the WGC (BAT)
Conclusions, specifically, BAT provides the specific monitoring obligations,
encompassing the substances to be monitored, thresholds, recognised
monitoring standards, and monitoring frequencies. A copy of the WGC (BAT)
Conclusions has been included in Appendix 2.
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Figure 1: Location of the Scheme site
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Current Emissions to Air Monitoring Requirements

8.

Table 1 includes the Scheme’s current emission to air points, approved as per
IP 0004/21, in addition to the current abatement measures applied at each point.
Those emission points denoted with an asterisk are subject to the current

emissions to air monitoring requirements.

Figure 2 provides the locations of each emission point listed in Table 1 in

addition to the locations of each HEPA filter.

Table 1: Emissions to Air Points

Ref.

] Source

Abatement

Existing points as per IP 0004/21

Production area

Weighing room

HEPA filters (HF4, HF5, HF6), carbon

*
EMI Finished goods area (clean rooms) filter, heat exchanger, scrubber
Microniser
EM?2 HVAC (General ventilation and air-conditioning) - HF 51 block Fabric filter
EM3A* HVAC Production Line 2 clean rooms HEPA filter (HF1)
EM3B* HVAC Production Line 1 clean rooms HEPA filter (HF2)
EM3C* Micronisation plant clean rooms HEPA filter (HF3)
EM4A* Laboratories Fume Hood Extraction vent
EMAB* Laboratories Fume Hood Extraction vent
EM4C* QC lab fume hoods Carbon filter
EM4D* QC lab fume hoods Carbon filter
EM4E* QC lab fume hoods Carbon filter
EM5 Boiler Stack
EM6 Boiler Stack
EM7 Cooling Tower Cooling tower stack
EMBA * AMS (Quality Control) lab fume hoods Carbon filter
EMS8B * AMS (Quality Control) lab fume hoods Carbon filter
EM8C * AMS (Quality Control) lab fume hoods Carbon filter
EMS8D * AMS (Quality Control) lab cabinet and localised hoods Carbon filter
EM10A* R&D laboratory Fume Hood Extraction vent
EM10B* R&D lab fume hoods Carbon filter
EM10C* R&D lab fume hoods Carbon filter
EM10D * R&D lab fume hoods Carbon filter
EM11* Micronization laboratory Fume Hood Extraction vent
EM12 Cold rooms Vent
EM13A% Production area Heat exchanger, carbon filer,
Scrubber
EM13B* Production area Scrubber backup fan
EM14 General ventilation HVAC
EM15 HVAC Production Line 7 clean rooms HEPA filter (HF7)
EM16 Laboratory Fume Hood Extraction vent
EM17 Laboratory Fume Hood Extraction vent
EM18 Laboratory Fume Hood Extraction vent
EM19 Laboratory Fume Hood Extraction vent
EM20 Laboratory Fume Hood Extraction vent
EM21 Laboratory Fume Hood Extraction vent
EM22 22-MR Warehouse None
EM23 Proposed) nitrogen output from microniser HEPA filters HF4, HF5, HF6
p 8 p
EM24 Proposed) Ventilation system of fire safety cabinet Carbon filter
p y y

Page | 3
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| EM25 | Emergency diesel-fuelled fire pump | None

10. Table 2 includes the current emissions to air monitoring requirements, to
include the parameters to be monitored from each emission point, the frequency
that the monitoring should be carried out and the emission limit values. Figure 2
shows the emissions points.

Table 2: Current Emissions to Air Monitoring Requirements

I . Emission
Parameter Emissions Point Reference Limit Value Frequency?
EM1, EM13 Annually
EM4A, EM4B, EM4C, EM4D
T Total ’ ’ ’ ’
Org;fa(r)liccs (gar()tfzn) EM4E, EM8A, EM8B, EM8C, 20 mg/Nm? Every four years
EM8D, EM10A EM10B,
EM10C, EM10D, EM11
VOCs carrying
Hazardous
Statements H340, EM1, EM13 2 mg/Nm3 Annually
H350, H350i, H360D
or H360F?2
Halogenated VOCs
carrying Hazardous
Statgmegnts H341 or EM1, EM13 20 mg/Nm3 Annually
H3513+4
EM1, EM13, EM3A, EM3B, Annually
EM3C
Total Particulate EM4A, EM4B, EM4C, EM4D, <1 mg/Nm3
Matter EMA4E, EM8A, EM8B, EM8C, Every four years
EM8D, EM10A EM10B,
EM10C, EM10D, EM11
HCl EM1, EM13 7.5 mg/Nm3 Annually
HBr EM1, EM13 <1 mg/Nm3 Annually

11. It is noted that certain emission sources, such as, the general heating and
ventilation system in non-production areas, some of the clean rooms and cold
rooms, several laboratories, excluding the Quality Control (QC) and Research and
Development (R&D) laboratories and the waste warehouse are not subject to
emissions to air monitoring due to the relatively small risk for a potential release
of pollutants, and / or the relatively low quantities of raw materials handled in
such an area. All such activities have previously been evaluated within a Land
and Groundwater Risk Assessment.

1 In the instances where monitoring is required ever four years, this is subject to compliance with the emission limit
values, otherwise, monitoring shall be carried out annually.

2 Where the mass flow of the sum of the compounds is greater or equal to 10 g/hour.

3 Where the mass flow of the sum of the compounds causing the labelling is greater than or equal to 100 g/hour

4 The emission limit value refers to the mass sum of the individual compounds.
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Additionally, the two LPG boilers do not exceed the 1 MWrh threshold in order to
qualify as a Medium Combustion Plant, thus eliminating the necessity for
emissions to air monitoring to be carried out.

The Waste Gas Inventory (Appendix 1) includes all raw materials used at the
Scheme. The main liquids in use in the QC and the R&D laboratories, allowing for
potential sources of VOC emissions, are primarily organic solvents, while some
are acids (both inorganic and organic), and alkalis. Some of the solvents used i.e.
dimethylformamide and dichloromethane, carry those hazardous statements, to
include: H340, H350, H350i, H360D or H360F and for the halogenated VOCs:
H341 or H351, which reduces the emission limit level for that individual
compound (see Table 2).

Whilst the annual monitoring of TVOCs (Total Organic Carbon) is required to be
carried out for the two emission points connected to the scrubber, EM1 and
EM13, volatile organic compounds (VOCs), in the form of raw materials are used
in very small quantities in the QC laboratories, the R&D laboratories and the
Micronisation Laboratory - i.e., the sources of emission points EM4A-E, EM8A-D,
EM10A-D and EM11; therefore, monitoring of TVOCs from said emission points
has been reduced to once every four years. Additionally, since the amount of
those specific raw materials carrying the aforementioned hazardous statements
are used in very small quantities (far lower than the applicable threshold of 10
g/h and 100 g/h respectively), the specific monitoring for these substances is not
required for sources EM4A-E, EM8A-D, EM10A-D and EM11.

Likewise, particulate matter (PM) is required to be monitored on an annual basis
from the two scrubbers (EM1 and EM13), in addition to the heating and
ventilation system linked to the production areas and micronisation clean room
(EM3A-3C). However, due to the low quantities of raw materials used in the
laboratories, such monitoring has been reduced to once every four years for
emission points EM4A-E, EM8A-D, EM10A-D and EM11.

There are four existing emergency fire pumps installed at the Scheme Site, one of
which is diesel operated with the remaining pumps connected to mains
electricity. In the event of a fire, the fire pumps facilitate the supply of water
from the rainwater reservoir to the hose reels. In which case, the operation of
the diesel-fuelled pump would result in an emission to air (combustion by-
products), and therefore, has been assigned emission point EM25 (Figure 2).

Since the potential occurrence of a fire breaking, that further to which warrants
the use of the hose reels, is considered low, emission point EM25 will not be
included in the Emissions to Air Monitoring Programme.

Page | 5
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Figure 2: Emission points to air and location of HEPA filters
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Maltal § B wvara2 B Column2
Emission Emission Soliree
Point Ref. Point Ref.
EM1 Scrubber EM13A/13B  [Scrubber
EM2 HVACP1 (general ventilation) EM14 HVAC P4 (general ventilation)
EM3A HVAC Line 2 (HEPA) EM15 HVAC Line 7 (HEPA)
EM3B HVAC Line 1 (HEPA) EM22 22 MR Ventilation Warehouse
EM3C UTA-JM002M
EM23 Micronizer Nitrogen Exhaust
EM16/17/18/
Future Fume Hoods
EMA4A/4D QC1 Lab Fume Hoods 19/20
EM4B QC1/QC2 Lab Cabinet
EMA4C/4E QC2 Lab Fume Hoods
EM24 QC1 Lab Reagent Fire Cabinet
EMS5 Boiler1
EM6 Boiler 2
EM7 Cooling Tower
EM8A/8B/8C |AMS Lab Fume Hoods
EMS8D AMS Lab Cabinet and Localized Hoods|EM21 Sewage
EM9 Sewage
EM10A/10B/
10C/10D R&D Lab Fume Hoods
EM11 R&D Sink Hood
EM12 Cold room
EM23 Nitrogen Micronizer Exhaust
EM25 Emergency Fire Diesel Pump
3 ERA Filter 5
Sterling ID o Location Type
AHU1 HF1 Roof Maltal | Supply and Exhaust Air Handling Unit for Production Line 2
AHU3 HF2 Roof Maltal | Supply and Exhaust Air Handling Unit for Production Line 1
UTA-JM002M HF3 Roof Micro Supply and Exhaust Air Handling Unit for Micronization
Micro Clean : " £
CHO1 HF4 Extraction System Micronizer
Room
Micro Clean b . :
CHO2 HF5 Extraction System Micronizer
Room
Micro Clean 2 . P
CHO3 HF6 Extraction System Micronizer
Room
UTOA;:ZVMAC- HF7 Roof Malta2 | Supply and Exhaust Air Handling Unit for Production Line 7

14 |03/05/2024 New Emission points Micronizer, Diesel Pump AN
13 |09/08/2022 Lab Reagent Cabinets AN
12 |05/10/2021 Steam Boiler Malta1 Design AN
11 |23/07/2020 i Chiller +5, Overflow tank placement AN
10 |13/10/2020 Emission as per IPPC permit, New carbon filters AN
9 |17/12/2019]  LPG tanks removal AN
8 16/07/2019 HEPA Malta2, Sampling Room, SAS 1P, AMS AN
7 |30/01/2019 HEPA Filters for ERA AN
6 [21/08/2018 DU-01M Distillation Unit, VP-0821M, C-0502M and TK-1001M MCM
5 23/06/2017 New Reactor in line 1, Micro building AN
4 10/11/2016 Cold Rooms Installation, new reactors in line 2, pilot reactors relocation | RV
3 |04/06/2015|  Flammable Warehouse extension - As built RV
2 |23/0212015 Installation of Line 1 - As built RV
1 08/10/2014 Revision for new equipments RV
0 19/06/2014 First Emission RV
REV. DATE DESCRIZIONE DISEG.| CONTR|APPRO
REV. DATE DESCRIPTION DWN. | CHK. |APPR.
DIS.N
DWG. N.
Sterling Chemical Malta Ltd DGN_03_2014
HF51 — Hal Far Industrial Estatescm N°Fogli] ~Foglio:
sTeruNG  Birzebbuga — BBG3000 MALTA | Sale: gy | | 0
MALTA
OGGETTO - OBJECT DATA: DISEGNATORE
. - . DATE: COMPILER
Equipments Layout - Emission and HEPA Filters 10/06/2014 RV
| THIS DOCUMENT IS PROPERTY OF STERLING CHEMICAL MALTA LTD, SFALL BE DEEMED CONFIDENTIAL AND NOT BE USED WITHOUT PERMISSION. ALL RIGHTS ARE RESERVED |
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Monitoring Proposal

15.

16.

17.

18.

19.

20.

As mentioned, in September 2023, Sterling Chemical (Malta) were requested by
ERA to carry out a comparative assessment in order to establish compliance
against the WGC (BAT) Conclusions, which are to be implemented by all facilities
within the chemical sector by 6th December 2026.

BAT 2 of the Conclusions (Appendix 2) requires the setting out of a Waste Gas
Inventory of channelled and diffuse emissions to air that are generated at the
Scheme. The final Waste Gas Inventory can be seen in Appendix 1.

Currently, two Active Pharmaceutical Ingredient (API) products are
manufactured at the Scheme, and in compliance with BAT 2, all raw materials
used in their production were listed, in addition to noting additional details, such
as the state of the material - i.e., liquid, gas or solid, the subsequent content of the
emission and the abatement that is applied to eliminate or reduce such an
emission being released into the atmosphere.

In addition to documenting the waste gas emissions generated during the
manufacturing of the APIs as a direct result of using specific raw materials, all
side reactions (by-products) were included in the inventory, in addition to the
emissions generated from furnace process heaters such as the two LPG fuelled
boilers.

The final list of waste gasses generated at the Scheme was then compared against
the list of relevant substances identified in BAT 8 of the WGC (BAT) Conclusions,
which require to be monitored at specified frequencies in accordance with EN
Standards (where required).

The following list includes all newly identified emissions to air generated at the
Scheme, which in addition to the existing parameters displayed in Table 2 are
required to be monitored in accordance with the WGC (BAT) Conclusions:

e Gaseous Fluorides (HF);
e Sulphur dioxide (S0O2);

e Carbon monoxide (CO);
e Ammonia (NH3);

e Toulene;

e Other carcinogenic, mutagenic or toxic for reproduction (CRM)
substances, to include:

o Dimethylformamide;

Page | 8
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o Tetrahydrofuran; and
o Methyl Isobutyl Ketone.

21. Further to the determination of the above additional monitoring requirements,
an evaluation was conducted on the substances encompassed within the existing
air emissions monitoring programme to ensure compliance with the WGC (BAT)
Conclusions.

22. Taking into consideration both the additional substances required to be
monitored with the WGC (BAT) Conclusions and the substances already
monitored within the Scheme, adjustments have been made, as necessary, to
ensure alignment with the WGC (BAT) Conclusions. The updated Emissions to
Air Monitoring Programme, as outlined in Table 3, reflects the proposed
amendments.

Page | 9
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Table 3: Proposed Emissions to Air Monitoring Proposal

Parameter Emissions Point Reference Emls;:;z(:'lmlt Frequencys Standard Method
EM1, EM13 Annually
. EM4A, EM4B, EM4(C, EM4D, EM4E, EM8A, EM8B, 3 ) In situ sampling
TVOCs (Total Organic Carbon) EMSC, EM8D, EM10A EM10B, EM10C, EM10D, 20 mg C/Nm Every four EN 12619:2013 and analysis
EM11 years
Every six CEN /TS Laboratory
3
Toulene EM1, EM13 1 mg/Nm months 13649:2015 analysis
. Every six CEN /TS Laboratory
3
Dichloromethane EM1, EM13 1 mg/Nm months 13649:2015 analysis
. . Every six NIOSH Laboratory
6 3
Dimethylformamide EM1, EM13 2 mg/Nm months 2004:1994 analysis
Every six CEN /TS Laboratory
7 3
Tetrahydrofuran EM1, EM13 10 mg/Nm months 13649:2015 analysis
Every six CEN /TS Laboratory
7 3
Methyl Isobutyl EM1, EM13 10 mg/Nm months 13649:2015 analysis
EM1, EM13, EM3A, EM3B, EM3C, EM15 Annually® Laboratory
EN 13284-1: analysis
Total Particulate Matter (Dust) EM4A, EM4B, EM4C, EM4D, EM4E, EM8A, EMS8B, <1 mg/Nm3 Everv four 2017 ’ Laborato
EMS8C, EM8D, EM10A EM10B, EM10C, EM10D, ry ory
EM11, EM23 years analysis
Gaseous Chlorides (HCI) EM1, EM13 7.5 mg/Nm3 Annually EN 1911 Lfr’l‘;;z‘l’;y
Gaseous Fluorides (HF) EM1, EM13 <1 mg/Nm3 Annually | 1SO 15713:2006 Liiiﬁ;;‘:sry
Sulphur Dioxide (S02) EM1, EM13 <150 mg/Nm? | EVEIYSX | pN14791:2017 Laboratory
months analysis
Ammonia (NH3) EM1, EM13 10 mg/Nm3 Every six EN 21877 Laboratory
months analysis
Carbon monoxide (CO) EM1, EM13 Nolimits apply | Annually | EN15058:2017 | [P Situsampling
and analysis

Note: Items marked in blue are new emissions that will be monitored

5 In the instances where monitoring is required ever four years, this is subject to compliance with the emission limit values, otherwise, monitoring shall be carried out annually.

6 A substance classified under ‘ CMR substances other than CMR substances covered elsewhere in this table’i.e.a CMR 1A and 1B substance - i.e. VOCs carrying Hazardous Statements H340, H350, H350i, H360D or H360F¢
7 A substance classified under ‘ CMR substances other than CMR substances covered elsewhere in this table’i.e. Classified as a CMR substance - i.e. VOCs carrying Hazardous Statements H341 or H351
8 The mass flow of PM being emitted from emission point EM23, post HEPA filer, is 0.000003 kg/h. Calculations have been based on the worst-case scenario.
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28.

29.

30.
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There are no proposed changes to the emission limit value or frequency of
monitoring for Total Volatile Organic Carbon (TVOC). Whilst the WGC (BAT)
Conclusions state that monitoring should occur once every six months, there is a
concession that monitoring may be reduced to once a year or once every three
years if emission levels are proven to be sufficiently stable. There has been a
rolling average of 7.65 mg/Nm?3 from emission point EM1 and an average of 5.65
mg/Nm3 from emission point EM13 over the last three years, it is therefore being
proposed that the frequency of the monitoring remains at once a year.

It is being proposed that the monitoring of the various laboratory emission points
- i.e.,, EM4A-E, EM8A-D, EM10A-D and EM11 will remain at once every four years.

Previously, only those VOCs carrying hazard statements H351 and H651 that
were halogenated required to be monitored; however, the WGC (BAT)
Conclusions require for all substances classified as carcinogenic, mutagenic or
toxic for reproduction (CMR) under Category 2 to be monitored; therefore, both
tetrahydrofuran and methyl isobutyl have been added to the emissions to air
monitoring programme, where the permitted emission limit level is 10 mg/Nm3.
The frequency of the monitoring is required once every six months.

Dimethylformamide is a CMR substance of Category 1A and 1B, and will be
monitored once every 6 months. The WGC (BAT) Conclusions state an emission
limit level of <1-5 mg/Nm?3; however, it is being proposed that the emission limit
of 2 mg/Nm?3 will remain.

Toluene and Dichloromethane are two specific VOCs that require monitoring,
where an emission limit value of 1 mg/Nm?3is to be achieved. Monitoring will
take place once every six months.

As mentioned, since the amount of those specific raw materials carrying the
relevant hazardous statements are used in very small quantities, it is not being
proposed that tetrahydrofuran, methyl isobutyl, dimethylformamide, toluene and
dichloromethane are to be monitored for emission points i.e., EM4A-E, EM8A-D,
EM10A-D and EM11.

Total Particulate Matter (Dust) will continue to be monitored on an annual basis
for emission points EM1, EM13 and EM3A-3C, where an emission limit value of 1
mg/Nm3 is to be achieved. Total Particulate Matter will also continue to be
monitored for emission points EM4A-E, EM8A-D, EM10A-D and EM11 once every
four years.

Furthermore, it was noted that monitoring for emission point EM15 (HVAC

system for the clean rooms in Production Line 7) was not included in the current
programme. The sources of emissions for EM15 are the same as emission points
EM3A and EM3B (HVAC for production line 1 and 2) - diffuse particulate matter

Page | 11
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33.

34.

35.

36.

37.

38.

39.

monitoring

emissions channelled through the HVAC system. Emissions from EM15 are
treated with a HEPA filter (HF7) (Figure 2). The annual monitoring of PM from
EM15 has been added to the programme.

The monitoring proposal for the new emission point being added to the
micronisation plant (EM23) is based on the nature of substances that could be
emitted from the hopper of the microniser (primarily dust, because some dry
powder may be carried with the nitrogen being released from the facility). The
mass flow of PM being emitted from emission point EM23 is 0.000003kg/h and
this has been calculated based on a worst-case scenario and takes into
consideration the 99.95% efficiency of HEPA filters. Itis noted that solvents are
only used during the cleaning of the plant, and as noted, during cleaning, VOC
emissions will continue to be treated in the scrubber and emitted from emission
point EM1.

Gaseous Chlorides (HCl) will continue to be monitored on an annual basis, again
for just emission points EM1 and EM13.

Gaseous Fluorides (HF) are generated at the facility and therefore they are being
added on to the emissions to air monitoring programme for annual monitoring,
with an emission limit value of 1 mg/Nm3.

The monitoring of Sulphur Dioxide (SOz2) is proposed to be carried out initially
once every six months with a view to reducing to an annual basis after three
years should levels be stable.

It is noted that for emissions of less than 50 g/h of HF and NH3 and below 500 g/h
for SO2, the BAT-AEL emission limit levels do not apply.

Ammonia (NH3) will be reintroduced into the emissions to air monitoring
programme on account of the fact that it is indeed emitted at the Scheme.
Monitoring will take place once every six months for the first three years, with a
view to reducing the monitoring to annually if levels remain stable.

Whilst Carbon monoxide (CO) is required to be monitored the WGC (BAT)
Conclusions do not specify an emission limit value. Again, monitoring of CO will
take place once every six months; however, if levels are indeed stable, this will be
reduced to annual.

The proposed emissions to air monitoring programme does not include the
monitoring of Hydrobromic Acid (HBr). HBr is not used or generated at the
Scheme and therefore does not require to be kept in the programme.

No monitoring is being proposed for the emission point EM24, which facilitates
the ventilation system of the fire safety cabinet. Only in the event of a spill inside
the cabinet will there be an emission of VOCs to air, which are abated by a carbon
filter.
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40. As mention, no monitoring is being proposed for emission point EM25, the diesel
operated emergency fire pump, since only in the event of a fire will there be a
generation of emissions to air.

The Laboratory

41. The laboratory engaged to carry out the collection of samples and analysis is the
ISO/IEC 17025:2017 accredited Sun Lab Group Ltd and their partners Laboratori
C.A.D.A. A copy of both accreditation certificates and scope schedules has been
included in Appendix 3. Sun Lab Group are also ERA approved monitors of
channelled emissions to air.

42. Table 3 (above) includes the standards to be used for each individual substance,
in addition to details on whether the analysis will be conducted in-situ or in a
laboratory. Measurements will be carried out at the maximum anticipated
emission level during typical operational circumstances. All equipment used will
be calibrated prior to measuring,.
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Appendix 1: Inventory of Waste Gasses



Classificaltion as

Chemical s f | cond Wet
Product Process Stage Step Substance emica Type of substance State Relevant Hazardous properties waste gas ource o ondens €
Formula A Emission er Scrubber
(emission)
Channelled
Cabozantinib Loading 01 CBZ1WET | 2,6-Dimethylpyridine C7HON Raw material Liquid H226, H302, H315, H319 voc it * *
Cabozantinib Loading 0.2 CBZ1WET 4-CHLORO-6,7- C11H10CINO2 Reagent Liquid H315, H319, H335 voc Channelled
Dimethoxyquinoline emission
Channelled
Cabozantinib Loading 03 B2 1 WET 4-Nitrophenol CHsNOs Reagent Liquid H301, H312, H332, H373 voc it
) , ) . Channelled
Cabozantinib Loading 04 B2 1 WET Methanol CH3OH Raw material (solvent) |  Liquid | H225,H301, H302, H305, H311, H331, H370 voc . * *
) , ) ) ) Channelled
Cabozantinib Loading 05 CBZ1WET | Potassium Carbonate K203 Raw material Solid H302, H315, H319, H335 Non-hazardous | or e
Cabozantinib Loading 06 CBZ1WET Softened water H20 Raw material Liquid None c:'a""‘:jgid
) ) ) ) Channelled
Cabozantinib |~ Side Reaction 07 B2 1 WET co2 co2 Side product Gas None co2 . * *
) ) ) . Channelled
Cabozantinib Cleaning 08 B2 1 WET Acetone (CH3)2c0 | Raw material (solvent) | Liquid H225, H319, H336 voc . * *
Cabozantinib Loading 0.9 CBZ1WET Softened water H20 Raw material Liquid None c:'a""‘:jgid
CRMCat2 | oy neled
Cabozantinib | Filtration / wash 1 CBZIWET | Dichloromethane CHaCl Raw material (solvent) |  Liquid H351, H315, H319, H335 & H336 (Halogenated) | 1o * .
voc
N ) ) ) ) Channelled
Cabozantinib | Final intermediate | 1.1 B2 1 WET B2 1 WET Reagent (intermediate) | Solid voc/Pm . * .
- ) o ) ) ) Channelled
Cabozantinib Loading 2 CBZ2WET | Cabozantinib 1 Dried NH3 Reagent (intermediate) | Solid voc/pPm . * .
- ) ) . Channelled
Cabozantinib Loading 21 822 WET Methanol CH3OH Raw material (solvent) |  Liquid | H225,H301, H302, H305, H311, H331, H370 voc . * .
Cabozantinib Loading 22 822 WET Zinc n Raw material Solid None PM Channeled
emission
- ) ) ) ) . Channelled
Cabozantinib Loading 23 CBZ2WET | Ammonium Chioride clHan Raw material Liquid 1302, H319 NH3 . * .
' ) ' Channelled
Cabozantinib Reaction 24 822 WET NH3 NH3 Side product Gas H280, H314, H331, H410 NH3 . * .
' - ) . Channelled
Cabozantinib Filitration 25 822 WET Methanol CH3OH Raw material (solvent) |  Liquid | H225,H301, H302, H305, H311, H331, H370 voc . * .
Cabozantinib Heating 26 CBZ2WET |  Sodium Bicarbonate NaHCO3 Raw material Solid H319 None hazardous | - Channelled
PM emission
' ) ) ' Channelled
Cabozantinib | Side Reaction 27 822 WET co2 co2 Side product Gas None co2 . * .
’ ) ) . Channelled
Cabozantinib Cleaning 28 822 WET Acetone (CH3)2€0 | Raw material (solvent) | Liquid H225, H319, H336 voc . * .
I — o ) . ' Channelled
Cabozantinib | Filtration / wash 29 CBZ2WET | Sulphuric Acid 96% Hi045 Raw material Liquid H314 morganic Acid | T2 .
- ) - ) Channelled
Cabozantinib | Final intermediate 3 CBZ2WET | Cabozantinib 2 Wet Solid voc/pPm * .

emission




Channelled

Cabozantinib Loading 4 CBZ2-1st |  Cabozantinib 2 Dried Reagent (intermediate) | Solid voc /M p
Dimethyl sulfoxid Channelled
Cabozantinib Loading 41 CBZ2-1st imethyl sulioxide C2H60S Raw material (solvent) | Liquid H227 voc annelle
(OMs0) emission
’ ) ) Channelled
Cabozantinib Loading a2 Bz 215t Hydrochloric Acid Hel Raw material (solvent) |  Liquid H290, H314, H335 Hel p
’ ) Channelled
Cabozantinib Loading 43 Bz 215t Methanol CH3OH Raw material (solvent) |  Liquid | H225,H301, H302, H305, H311, H331, H370 voc p
’ ) ) ) ) . Channelled
Cabozantinib Loading 44 CBZ2-1st | Sodium Hydroxide 30% NaOH Raw material Liquid H290, H302, H314 PM ps
issi
Cabozantinib |  Side Reaction 45 CBZ2-1st 02 02 Side product Gas None 02 Channelled
emission
’ ) ) . Channelled
Cabozantinib Cleaning 46 Bz 215t Acetone (CH3)2€0 | Raw material (solvent) | Liquid H225, H319, H336 voc ps
issi
I —_— o ) . ) Channelled
Cabozantinib | Filtration / wash a7 Bz2-4st | sulphuric Acid 96% H2045 Raw material (solvent) |  Liquid H314 norganic Acid | CTannere
issi
CRMCat2 | oy elled
Cabozantinib | Filtration / wash 48 Bz 215t Dichloromethane CHaCl, Raw material (solvent) | Liquid H351, H315, H319, H335 & H336 (Halogenated) | 1o
voc sl
- ) - ) ) ) ) Channelled
Cabozantinib | Final intermediate | 4.9 CBZ2-1st | Cabozantinib 2 Purified Reagent (intermediate) | Solid voc/pm ps
issi
; ) " | H302, H312, H314, H315, H317, H319, H332, H3 Channelled
Cabozantinib Loading 5 823 WET 4-Fluoroaniline FC6HANH2 Reagent Liquid o 73, Hato, HAt1 VOCBHF(TBO) | 1o
cycl 1,1- Channelled
Cabozantinib Loading 51 CBZ3 WET yclopropane-d, C6 H8 04 Reagent Liquid H302, H315, H319, H335 voc annelle
dicarboxylic Acid emission
; ) ) . Channelled
Cabozantinib Loading 52 CBZ3WET | Isopropyl Acetate CSH1002 | Raw material (solvent) | Liquid H225, H319, H336 voc phs
issi
CRM Cat 2 (Non-
H225, H302, H305, H315, H336, H361fd, H37: Channelled
Cabozantinib Loading 53 823 WET N-Hexane CeH14 Raw material (solvent) |  Liquid 5, H302, H305, H315, H336, H3611d, H373, | *\ ogenated) .
P emissio
Cabozantinib Loading 54 CBZ3WET | Sodium Chloride Nacl Raw material Solid H303, H319 None hazardous | - Channelled
PM emission
Channelled
Cabozantinib |~ Side Reaction 55 CBZ3 WET s02 502 Side product Gas None s02 phs
; ) ) ) ) ) None hazardous | Channelled
Cabozantinib Loading 56 CBZ3WET | Sodium Hydroxide NaOH Raw material Solid H290, H302, H314 one hazardous | - Ehannetle
PM emission
M Cat2 Non-| (o
Cabozantinib Loading 57 CBZ3WET | Tetrahydrofuran [ Raw material (solvent) |  Liquid H225, H302, H319, H335, H336, H351 halogenated) | 0o e
voc
CRM Cat 2 (Non-
; ) Tetrahydrof ) . Channelled
Cabozantinib Loading 58 CBZ3 WET etrahycroiuran CaHsO Raw material (solvent) |  Liquid H225, H302, H319, H335, H336, H351 halogenated) annefle
Anhydrous emission
voc
; ) ) ) ) . Channelled
Cabozantinib Loading 59 CBZ3 WET Thionyl chloride soci2 Raw material Liquid H302, H314, H331 voc phs
; ) ) . Channelled
Cabozantinib Cleaning 6 CBZ3 WET Acetone (CH3)2c0 | Raw material (solvent) | Liquid H225, H319, H336 voc phs
. ) . ) ) ) Channelled
Cabozantinib | Final intermediate | 6.1 CBZ3WET |  Cabozantinib 3 Wet Reagent (intermediate) | Solid | H302, H315, H319, H360FD, H362, H335, H373 |  VOC/PM phs
) ) s ) ) Channelled
Cabozantinib Loading 7 CBZ3-1stP | Cabozantinib 3 Dried Reagent (intermediate) | Solid voc/PMm

emission




Channelled

Cabozantinib Loading 71 | cBz3stp Methanol CH3OH Raw material (solvent) |  Liquid | H225,H301, H302, H305, H311, H331, H370 voc p
’ " ) Channelled
Cabozantinib Loading 72 | cez3stp Purified water H20 Raw material (solvent) |  Liquid Non-hazardous Non-hazardous | Tor e
CRMCat2 (Non-| (e
Cabozantinib | Filtration / wash 73 | CBZ3AstP |  Tetrahydrofuran CaHe0 Raw material (solvent) |  Liquid H225, H302, H319, H335, H336, H351 halogenated) | T
voc
’ : ) Channelled
Cabozantinib Cleaning 74 | cBz3stp Acetone (CH3)2€0 | Raw material (solvent) | Liquid H225, H319, H336 voc p
N ) - ) ' ) Channelled
Cabozantinib | Finalintermediate | 7.5 | CBZ3-1stP |  Cabozantinib 3-1P5 Reagent (intermediate) | Solid voc/pm ps
issi
’ ) - ) . ) Channelled
Cabozantinib Loading 8 Bz3-2nd | Cabozantinib 3-1P5 Reagent (intermediate) | Solid voc/pm ps
issi
’ ) ) . Channelled
Cabozantinib Loading 81 Bz3-2nd Methanol CH3OH Raw material (solvent) |  Liquid | H225,H301, H302, H305, H311, H331, H370 voc ps
issi
’ ) " ) . Channelled
Cabozantinib Loading 82 Bz3-2nd Purified water H20 Raw material (solvent) |  Liquid Non-hazardous Non-hazardous | 7ol
issi
’ ) ) . Channelled
Cabozantinib Cleaning 83 Bz3-2nd Acetone (CH3)2€0 | Raw material (solvent) | Liquid H225, H319, H336 voc ps
issi
Cabozantinib 3-2nd Channelled
Cabozantinib | Final intermediate 8.4 CBZ3-2nd -abozantinib 3-2n Reagent (intermediate) | Solid voC/PM annelle
Purified Dried emission
CRM Cat 2 (Non-
Tetrahydrof Channelled
Cabozantinib Loading 9 CBZ5 WET etrahydrofuran CaHsO Raw material (solvent) | Liquid H225, H302, H319, H335, H336, H351 halogenated) annelle
Anhydrous emission
voc
Cabozantinib 3-2 Channelled
Cabozantinib Loading 9.1 CBZ5 WET abozantinib 3-2nd Reagent (intermediate) | Solid voC/PM annelle
Purified Dried emission
Dimethylf i Channelled
Cabozantinib Cleaning 9.2 CBZ5 WET imethylformamide HCON(CH3)2 | Raw material (solvent) | Liquid H226, H312, H332, H319, H360D CRM Cat. 1VOC annelle
Anhydrous emission
CRM Cat 2 (Non-
Tetrahydrof Channelled
Cabozantinib Cleaning 93 CBZ5 WET etrahydrofuran CaHsO Raw material (solvent) | Liquid H225, H302, H319, H335, H336, H351 halogenated) annelle
Anhydrous emission
voc
; ) ) ) . Channelled
Cabozantinib Loading 94 825 WET Oxalyl Chloride 20212 Raw material Liquid H314, H331(3] voc phs
issi
CO&CRM Cat. 1| Channelled
Cabozantinib Reaction 95 CBZ 5 WET o co Side product Gas H220, H331, H360, H372, H420 0& @ annelle
voc emission
I
Cabozantinib | Side Reaction 96 CBZ5 WET co2 o2 Side product Gas None co2 c:::::;‘d
CRM Cat 2 (Non-
; ) Tetrahydrof ) . Channelled
Cabozantinib Loading 9.7 CBZ5 WET etrahycroiuran CaHsO Raw material (solvent) |  Liquid H225, H302, H319, H335, H336, H351 halogenated) annefle
Anhydrous emission
voc
; ) Cabozantinib 2-1st ) ) ) Channelled
Cabozantinib Loading 9.8 CBZ5 WET -abozantinib 2-1s Reagent (intermediate) | Solid voC/PM annefle
Purified Dried emission
CRM Cat 2 (Non-
; ) Tetrahydrof ) . Channelled
Cabozantinib Loading 10 CBZ5 WET etrahycroiuran CaHsO Raw material (solvent) |  Liquid H225, H302, H319, H335, H336, H351 halogenated) annefle
Anhydrous emission
voc
; ) ) ) ) Channelled
Cabozantinib Loading 101 | CBZSWET | Potassium Carbonate K2c03 Raw material Solid H302, H315, H319, H335 Non-hazardous | or
; ) " ) . Channelled
Cabozantinib Loading 102 | cBzsWET Purified Water H20 Raw material (solvent) |  Liquid Non-hazardous Non-hazardous | or
CRM Cat 2 (Non-
N " Tetrahydrofi N - Ch: lled
Cabozantinib Loading 103 CBZ5 WET etranycroturan CaHsO Raw material (solvent) | Liquid H225, H302, H319, H335, H336, H351 halogenated) annetie
Anhydrous emission

voc




Dimethyl sulfoxide

Channelled

Cabozantinib | Filtration / wash 104 | cBzsweT OM50) C2H60S | Raw material (solvent) | Liquid H227 voc p
’ : ) Channelled
Cabozantinib Cleaning 105 | cezswer Acetone (CH3)2€0 | Raw material (solvent) | Liquid H225, H319, H336 voc p
camcat2 Non-| (o
Cabozantinib Loading 106 | CBZSWET |  Tetrahydrofuran CaHe0 Raw material (solvent) |  Liquid H225, H302, H319, H335, H336, H351 halogenated) | T
voc
- ) ; ) ' ) Channelled
Cabozantinib | Finalintermediate |~ 10.7 | CBZSWET |  Cabozantinib 5 Wet Reagent (intermediate) | Solid | H302, H315, H319, H360FD, H362, H335, H373 | VOC/PM p
Bz 5-1st
’ ) . ) ' ) Channelled
Cabozantinib Loading 11 PURIFIED | Cabozantinib 5 Dried Reagent (intermediate) | Solid voc/pm ps
WET issi
Bz 5-1st
Dimethyl sulfoxid Channelled
Cabozantinib Loading 111 PURIFIED imethyl sulioxide C2H60S Raw material (solvent) |  Liquid H227 voc annelle
(OMs0) emission
WET
Bz 5-1st
’ ) - ) . Channelled
Cabozantinib Loading 112 PURIFIED Acetonitrile C2H3N Raw material (solvent) |  Liquid H225, H302, H312, H319, H332 voc ps
WET issi
Bz 5-1st
’ ) - ) . ) Channelled
Cabozantinib Loading 113 PURIFIED Malic Acid CaH605 Raw material Liquid None organicacid | el
WET issi
Bz 5-1st
’ ) - ) . Channelled
Cabozantinib Loading 114 PURIFIED Acetonitrile C2H3N Raw material (solvent) | Liquid H225, H302, H312, H319, H332 voc ps
WET issi
Bz 5-1st
’ ) ) ) . Channelled
Cabozantinib Loading 115 PURIFIED Purified Water H20 Raw material (solvent) |  Liquid Non-hazardous Non-hazardous | 2nele
WET issi
CBZ 5-1st
Cabozantinib 5-Salt-1st Channelled
Cabozantinib Loading 116 pURIFIED | C3BoZantinib S-Salt-1s Reagent (intermediate) | Solid voC/PM annelle
Purified Wet emission
WET
CBZ 5-1st
; ) ) ) . Channelled
Cabozantinib Loading 117 PURIFIED Purified Water H20 Raw material (solvent) |  Liquid Non-hazardous Non-hazardous | or
issi
WET
CBZ 5-1st
Dimethyl sulfoxi Channelled
Cabozantinib Loading 118 PURIFIED imethyl sulfoxide C2HB0S Raw material (solvent) | Liquid H227 voc annelle
(DMs0) emission
WET
CBZ 5-1st
; ) - ) . Channelled
Cabozantinib Loading 119 PURIFIED Acetonitrile C2HIN Raw material (solvent) |  Liquid H225, H302, H312, H319, H332 voc phs
issi
WET
CBZ 5-1st
Cabozantinib Loading 12 PURIFIED |  Sodium Bicarbonate NaHCO3 Raw material Solid H319 None hazardous | - Channelled
PM emission
WET
CBZ 5-1st
' ) ) . Channelled
Cabozantinib Loading 121 PURIFIED Softened water H20 Raw material (solvent) |  Liquid Non-hazardous Non-hazardous | or
issi
WET
cezs st Channelled
Cabozantinib | Side Reaction 122 PURIFIED co2 co2 Side product Gas None co2 phs
WET
CBZ 5-1st
I
Cabozantinib Loading 123 PURIFIED |  Sodium Bicarbonate NaHCO3 Raw material Solid H319 None hazardous | - Channelled
PM emission
WET
CBZ 5-1st
; ) ) . Channelled
Cabozantinib Loading 124 PURIFIED Softened water H20 Raw material (solvent) |  Liquid Non-hazardous Non-hazardous | or
WET
CBZ 5-1st
; ) ) . Channelled
Cabozantinib Cleaning 125 PURIFIED Acetone (CH3)2c0 | Raw material (solvent) | Liquid H225, H319, H336 voc phs
WET
CBZ 5-1st
; ) . ) ) ) Channelled
Cabozantinib Loading 126 PURIFIED |  Cabozantinib 5-1st Reagent (intermediate) | Solid voc/pPm phs
WET
CBZ5-2nd
; ) Cabozantinib 5-1st ) ) ) Channelled
Cabozantinib Loading 127 PURIFIED -abozantinib >-1s Reagent (intermediate) | Solid voC/PM annefle
Purified Dried emission
WET
cBz5-2nd
) ) Dimethyl sulfoxid ) . Channelled
Cabozantinib Loading 128 PURIFIED imethyl suioxide C2H60S Raw material (solvent) | Liquid H227 voc annetie
(oMs0) emission

WET




CBZ5-2nd

Channelled
Cabozantinib Loading 129 PURIFIED Acetonitrile C2H3N Raw material (solvent) | Liquid H225, H302, H312, H319, H332 voc e::::;
WET
Bz5-2nd
’ ) ) ' Channelled
Cabozantinib Loading 13 PURIFIED Malic Acid CaH605 Raw material Liquid None Organicacid | el
WET
€BZ5-2nd Channelled
Cabozantinib Loading 131 PURIFIED Acetonitrile C2H3N Raw material (solvent) |  Liquid H225, H302, H312, H319, H332 voc p
WET
Bz5-2nd
’ " ) Channelled
Cabozantinib Loading 132 PURIFIED Purified Water H20 Raw material (solvent) |  Liquid Non-hazardous Non-hazardous | Tor e
WET
Bz5-2nd
’ ) - ) ' ) Channelled
Cabozantinib Loading 133 PURIFIED | Cabozantinib 5-Salt-1st Reagent (intermediate) | Solid voc/pm ps
WET sl
Bz5-2nd
’ ) ) ) . Channelled
Cabozantinib Loading 13.4 PURIFIED Purified Water H20 Raw material (solvent) |  Liquid Non-hazardous Non-hazardous | 2nele
WET issi
Bz5-2nd
’ ) - ) . Channelled
Cabozantinib Loading 135 PURIFIED Acetonitrile C2H3N Raw material (solvent) |  Liquid H225, H302, H312, H319, H332 voc ps
WET issi
Bz5-2nd
Dimethyl sulfoxid Channelled
Cabozantinib Loading 136 PURIFIED imethyl sulioxide C2H60S Raw material (solvent) |  Liquid H227 voc annelle
(OMs0) emission
WET
Bz5-2nd
Cabozantinib Loading 137 PURIFIED |  Sodium Bicarbonate NaHCO3 Raw material Solid H319 None hazardous | - Channelled
PM emission
WET
Bz5-2nd
’ ) ) . Channelled
Cabozantinib Loading 138 PURIFIED Softened water H20 Raw material (solvent) |  Liquid Non-hazardous Non-hazardous | 2nele
WET issi
CBZ5-2nd Channelled
Cabozantinib |  Side Reaction 139 PURIFIED 02 o2 Side product Gas None 02 e:‘ S:Of'
issi
WET
CBZ5-2nd
Cabozantinib Loading 14 PURIFIED |  Sodium Bicarbonate NaHCO3 Raw material Solid H319 None hazardous | - Channelled
PM emission
WET
CBZ5-2nd
' ) ) . Channelled
Cabozantinib Loading 141 PURIFIED Softened water H20 Raw material (solvent) |  Liquid Non-hazardous Non-hazardous | or
issi
WET
CBZ5-2nd
; ) ) ) . Channelled
Cabozantinib Loading 142 PURIFIED Purified Water H20 Raw material (solvent) |  Liquid Non-hazardous Non-hazardous | oor
issi
WET
CBZ5-2nd
; ) . . ' ) Channelled
Cabozantinib Loading 143 PURIFIED | Cabozantinib 5-Salt-1st Reagent (intermediate) | Solid voc/pm phs
issi
WET
CBZ5-2nd
; ) ) . Channelled
Cabozantinib Wash 144 PURIFIED Purified Water H20 Raw material (solvent) |  Liquid Non-hazardous Non-hazardous | or
issi
WET
CBZ5-2nd
; ) ) . Channelled
Cabozantinib Cleaning 145 PURIFIED Acetone (CH3)2c0 | Raw material (solvent) | Liquid H225, H319, H336 voc phs
WET
CBZ5-2nd
. ) Cabozantinib 5-2nd ) ) ) Channelled
Cabozantinib | Final intermediate 146 PURIFIED -abozantinib >-2n Reagent (intermediate) | Solid voC/PM annefle
Purified Dried emission
WET
CRM Cat 2 (Non-
' , Methyl Isobutyl Ket ) . Channelled
Cabozantinib Loading 15 cBz6weT | MethyllsobutylKetone C6H120 Raw material (solvent) |  Liquid H225, H319, H332, H335, H351 halogenated) annefle
(MIBK) emission
voc
; ) Cabozantinib 5-2nd ) ) ) Channelled
Cabozantinib Loading 15.1 CBZ6 WET -abozantinib >-2n Reagent (intermediate) | Solid voC/PM annefle
Purified Dried emission
CRM Cat2 (Non-| - ¢\ jjeq
Cabozantinib Loading 152 | CBZ6WET |  Tetrahydrofuran [ Raw material (solvent) |  Liquid H225, H302, H319, H335, H336, H351 halogenated) | 0o e
voc
CRM Cat 2 (Non-
' , Methyl Isobutyl Ket ) . Channelled
Cabozantinib Loading 153 cBzewer | VeV’ (5;‘;;‘; etone C6H120 Raw material (solvent) | Liquid H225, H319, H332, H335, H351 halogenated) e::::;‘
voc
) ) ) ) . | channelled
Cabozantinib Loading 154 | cBz6WET Malic Acid C4H605 Raw material Liquid None Organic Acid

emission




Channelled

Cabozantinib Loading 155 | cBz6WET Purified Water H20 Raw material (solvent) |  Liquid Non-hazardous Non-hazardous | o< &
CRM Cat 2 (Non-
Methyl Isobutyl Ket Channelled
Cabozantinib Loading 156 cBz6wer | MethyllsobutylKetone C6H120 Raw material (solvent) | Liquid H225, H319, H332, H335, H351 halogenated) annelle
(MIBK) emission
voc
’ ’ ) Channelled
Cabozantinib Cleaning 157 | cBz6WET Acetone (CH3)2CO | Raw material (solvent) |  Liquid H225, H319, H336 voc .
Dimethyl sulfoxid Channelled
Cabozantinib | Filtration / wash 158 CBZ 6 WET imethyl sulioxide C2H60S Raw material (solvent) | Liquid H227 voc annelle
(DMs0) emission
CRMCat 2 (Non-| (e
Cabozantinib Loading 159 | CBZGWET |  Cabozantinib 6 Wet Reagent (intermediate) |  Liquid H225, H302, H319, H335, H336, H351 halogenated) | oo e
voc sl
’ ) - ) Channelled
Cabozantinib Final API Cabozantinib C32H30FN3010 APl Solid | H302, H315, H319, H360FD, H362, H335, H373 | VOC/PM .
issi
CRM Cat 2
Dichloromethane f Channelled
Dutasteride Loading 0.1 DT-GU chloromethane for CHCl Raw material (solvent) | Liquid H351, H315, H319, H335 & H336 (Halogenated) annelle
Dutasteri emission
voc
Channelled
Dutasteride Loading 02 DT-GU DT-Acid (1) Reagent Liquid voc annelle
emission
) . ) ) . Channelled
Dutasteride Loading 03 DT-GU Thionyl chloride soci2 Reagent Liquid H302, H314, H331 voc .
issi
CRM Cat 2
Dichloromethane f Channelled
Dutasteride Loading 0.4 DT-GU chloromethane for CHCl Raw material (solvent) | Liquid H351, H315, H319, H335 & H336 (Halogenated) annelle
Dutasteri emission
voc
) ) ) ) Channelled
Dutasteride | ~ Side Reaction 05 DT-GU s02 502 Side product Gas H331, H314, H280 s02 phs
) ) ) o ) Channelled
Dutasteride |~ Side Reaction 06 DT-GU Hydrochloric Acid Hel Side product Gas H290, H314, H335 Hel phs
CRM Cat 2 (Non- Channelled
Dutasteride Loading 07 DT-GU | Toluene for Dutasteride oM Raw material (solvent) |  Liquid H225, H304, H315, H336, H361d, H373 halogenated) | 0o
voc
) . . . Channelled
Dutasteride Loading 08 DT-GU | 2,5-Bis-(Trifluoromethyl)- |  C8 HS F6 N Reagent Liquid H302, H312, H315, H319, H332, H335 VOC&HF(TBO) | 1o
issi
CRM Cat 2 (Non- Channelled
Dutasteride Loading 09 DT-GU | Toluene for Dutasteride oM Raw material (solvent) |  Liquid H225, H304, H315, H336, H361d, H373 halogenated) | 0o
voc
) ) ) o ) Channelled
Dutasteride |~ Side Reaction 1 DT-GU Hydrochloric Acid Hel Side product Gas H290, H314, H335 Hel phs
) . ) - Channelled
Dutasteride Loading 11 pT-GU Ethyl Acetate CH3COOC2HS | Raw material (solvent) | Liquid H225, H319 voc phs
) . ) . Channelled
Dutasteride Loading 12 DT-GU Softened water H20 Raw material (solvent) |  Liquid None et
I
Dutasteride Loading 13 DT-GU Sodium Hydroxide NaOH Raw material Solid H290, H302, H314 None hazardous | - Channelled
PM emission
) . ) . Channelled
Dutasteride Loading 14 pT-GU Ethyl Acetate CH3COOC2HS | Raw material (solvent) | Liquid H225, H319 voc phs
) . ) . Channelled
Dutasteride Loading 15 DT-GU Ethanol Raw material (solvent) |  Liquid voc annetle
emission
) . ) . Channelled
Dutasteride Loading 16 DT-GU Softened water H20 Raw material (solvent) |  Liquid None et
CRMCat2(Non-| (o
Dutasteride Loading 18 DT-GU Toluene CrH Raw material (solvent) |  Liquid H225, H304, H315, H336, H361d, H373 halogenated) | 1o e

voc




CRM Cat 2

Channelled

Dutasteride Loading 19 DT-6U Dichloromethane CHaCl, Raw material (solvent) |  Liquid H351, H315, H319, H335 & H336 (Halogenated) | 1o
voc
) ) Channelled
Dutasteride Loading 2 DT-6U Methanol CH3OH Raw material (solvent) |  Liquid | H225,H301, H302, H305, H311, H331, H370 voc p
) ) ) ) Channelled
Dutasteride Loading 21 DT-6U Sodium Hydroxide NaOH Raw material Liquid H290, H302, H314 PM p
) ) ) Channelled
Dutasteride Loading 22 DT-6U 80% Acetic Acid CH3COOH | Raw material (solvent) | Liquid H226, H314, H315, H318 & H319 voc p
Channelled
Dutasteride Loading 23 DT-GU Softened water H20 Raw material (solvent) |  Liquid None E:‘"::c:
issi
Dutasteride 24 DT-GU L, Hydroxy CEHSN30 Reagent Solid H203 M Channelled
Benzotriazole(HOB emission
) ) ) . Channelled
Dutasteride Cleaning 25 DT-GU Acetone (CH3)2€0 | Raw material (solvent) | Liquid H225, H319, H336 voc ps
issi
Dutasteride 26 DT-GU Exair TMA Raw material Liquid voc Channelled
emission
) ! ) ) . Channelled
Dutasteride 27 DT-GU | N,N-Dimethylformamide | HCON(CH3)2 | Raw material (solvent) | Liquid H226, H312, H332, H319, H360D cRMCat. 1voc | Tt
issi
Dutasteride Loading 28 DT-GU Sodium Chloride Nacl Raw material Solid H319 None hazardous | - Channelled
PM emission
1) CRM Cat 2
halogenat Channelled
Dutasteride | Final intermediate 29 DT-GU DT-GU €27 H30 F6N2 02| Reagent (intermediate) | Solid H351, H360FD, H410 (halogenated) annelle
VOC2)CRM1 |  emission
voC3)PM
. ’ ) Channelled
Dutasteride Drying 3 DTG5 DT-GU Reagent Solid
emission
1) CRM Cat 2
halogenat Channelled
Dutasteride | Final intermediate 31 DT-GS DT-GU €27 H30 F6N2 02| Reagent (intermediate) | Solid H351, H360FD, H410 (halogenated) annelle
VOC2)CRM1 |  emission
VoC3)PM
) ! ) . Channelled
Dutasteride Cleaning 4 DT-1PS Acetone (CH3)2cO | Raw material (solvent) | Liquid H225, H319, H336 voc phs
issi
Dutasteride Purification 41 DT-1pS Activated Charcoal c Raw material Solid H252 PM c;':‘"::::d
issi
Channelled
Dutasteride Loading 42 DT-1PS Ethanol Raw material (solvent) | Liquid voc annelle
emission
) ) " ) . Channelled
Dutasteride Loading 43 DT-1P5 Purified Water H20 Raw material (solvent) |  Liquid Non-hazardous Non-hazardous | or
1) CRM Cat 2
) ) ) ) ) (halogenated) | Channelled
Di L 4. DT-1I D 2 F6N2 02 i 1, H: FD, H41
utasteride oading 6 T-1p5 TGS €27 H30 F6N2 02 | Reagent (intermediate) | Solid H351, H360FD, H410 VoC oy cam1 | omisson
VOC 3) PM
1) CRM Cat 2
) ) ) ) ) (halogenated) | Channelled
Di L .1 DT-2I DT-1I 2 F6N2 02 i 1, H: FD, H41
utasteride oading s T-2p5 T-1p5 €27 H30 F6N2 02 | Reagent (intermediate) | Solid H351, H360FD, H410 Vor oy cam1 | omisson
VOC 3) PM
) ) ) . Channelled
Dutasteride Loading 52 DT-2P5 Ethanol Raw material (solvent) |  Liquid voc annetle
emission
) ) " ) . Channelled
Dutasteride Loading 53 D25 Purified Water H20 Raw material (solvent) |  Liquid Non-hazardous Non-hazardous | or
) ) ) . Channelled
Dutasteride Cleaning 54 D25 Acetone (CH3)2c0 | Raw material (solvent) | Liquid H225, H319, H336 voc phs
1) CRM Cat 2
) ) ) (halogenated) | Channelled
. - 5 F i , H360FD,
Dutasteride Loading 6.1 DT3P D205 €27 H30 F6N2 02 | Reagent (intermediate) | Solid H351, H360FD, H410 VOCo CAM1 | omisson

voC3)PM




CRM Cat 2

Channelled

Dutasteride Loading 62 DT-3pS Dichloromethane CHoCly Raw material (solvent) |  Liquid H351, H315, H319, H335 & H336 (Halogenated) | o @
voc
) ) Channelled
Dutasteride Loading 63 DT-3pS Ethyl Acetate CH3COOC2HS | Raw material (solvent) |  Liquid H225, H319 voc P,
) ’ ' ) Channelled
Dutasteride Cleaning 64 DT-3pS Diethyl Ether C4H100 | Raw material (solvent) |  Liquid H315,H319,H335 voc P,
) ’ ) Channelled
Dutasteride Cleaning 65 DT-3pS Acetone (CH3)2CO | Raw material (solvent) |  Liquid H225, H319, H336 voc i,
Acetone (B Channelled
Dutasteride Loading 71 DT-4PS cetone (Benzene (CH3)2CO | Raw material (solvent) | Liquid H225, H319, H336 voc annelle
Content less than 0 emission
Channelled
Dutasteride Loading 72 DT-4PS Activated Charcoal c Raw material Solid H252 PM .
issi
1) CRM Cat 2
) . ) ' ) (halogenated) | Channelled
Dutasteride Loading 73 DT-4PS DT-3pS €27 H30 F6N2 02 | Reagent (intermediate) |~ Solid H351, H360FD, H410 VOC2)CAM1 | omission
VOC3)PM
) ) ) ) Channelled
Dutasteride Cleaning 7.4 DT-4PS Acetone (CH3)2cO | Raw material (solvent) |  Liquid H225, H319, H336 voc i,
issi
) ) ) ) Channelled
Dutasteride Cleaning 8 DT-5PS Acetone (CH3)2cO | Raw material (solvent) |  Liquid H225, H319, H336 voc i,
issi
1) CRM Cat 2
) . ) . ) (halogenated) | Channelled
Dutasteride Loading 81 DT-5pS DT-4PS €27 H30 F6N2 02 | Reagent (intermediate) | Solid H351, H360FD, H410 VOC2)CAM1 | omission
VOC3)PM
) ) ) o Channelled
Dutasteride Loading 82 DT-5pS Isopropyl Acetate CSH1002 | Raw material (solvent) | Liquid H225, H319, H336 voc st
issi
1) CRM Cat 2
halogenat Channelled
Dutasteride Final API 83 DT-5PS Dutasteride €27 H30 F6N2 02 APl Solid H351, H360FD, H410 (halogenated) annelle
VOC2)CRM1 |  emission

VoC3) PM




ensure

monitoring

Appendix 2: The WGC (BAT) Conclusions
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COMMISSION IMPLEMENTING DECISION (EU) 2022/2427
of 6 December 2022

establishing the best available techniques (BAT) conclusions, under Directive 2010/75/EU of the
European Parliament and of the Council on industrial emissions, for common waste gas
management and treatment systems in the chemical sector

(notified under document C(2022) 8788)

(Text with EEA relevance)

THE EUROPEAN COMMISSION,
Having regard to the Treaty on the Functioning of the European Union,

Having regard to Directive 2010/75/EU of the European Parliament and of the Council of 24 November 2010 on industrial
emissions (integrated pollution prevention and control) ('), and in particular Article 13(5) thereof,

Whereas:

(1) Best available techniques (BAT) conclusions are the reference for setting permit conditions for installations covered
by Chapter II of Directive 2010/75/EU and competent authorities should set emission limit values which ensure
that, under normal operating conditions, emissions do not exceed the emission levels associated with the best
available techniques as laid down in the BAT conclusions.

(2)  Inaccordance with Article 13(4) of Directive 2010/75/EU, the forum composed of representatives of Member States,
the industries concerned and non-governmental organisations promoting environmental protection, established by
Commission Decision of 16 May 2011 (¥, provided the Commission on 11 May 2022 with its opinion on the
proposed content of the BAT reference document for common waste gas management and treatment systems in the
chemical sector. That opinion is publicly available ().

(3)  The BAT conclusions set out in the Annex to this Decision take into account the opinion of the forum on the
proposed content of the BAT reference document. They contain the key elements of the BAT reference document.

(4)  The measures provided for in this Decision are in accordance with the opinion of the Committee established by
Article 75(1) of Directive 2010/75/EU,

HAS ADOPTED THIS DECISION:

Article 1

The best available techniques (BAT) conclusions for the common waste gas management and treatment systems in the
chemical sector, as set out in the Annex, are adopted.

Article 2

This Decision is addressed to the Member States.

() OJL334,17.12.2010, p. 17.

(%) Commission Decision of 16 May 2011 establishing a forum for the exchange of information pursuant to Article 13 of Directive
2010/75/EU on industrial emissions (O] C 146, 17.5.2011, p. 3).

() https:/[circabc.europa.eufui/group/06{33a94-9829-4eee-b187-21bb783a0fbf|library/acce74d3-4314-43{8-937b-9bbc594al 6ef?
p=1&n=10&sort=modified_DESC


https://circabc.europa.eu/ui/group/06f33a94-9829-4eee-b187-21bb783a0fbf/library/acce74d3-4314-43f8-937b-9bbc594a16ef?p=1&n=10&sort=modified_DESC
https://circabc.europa.eu/ui/group/06f33a94-9829-4eee-b187-21bb783a0fbf/library/acce74d3-4314-43f8-937b-9bbc594a16ef?p=1&n=10&sort=modified_DESC
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Done at Brussels, 6 December 2022.

For the Commission
Virginijus SINKEVICIUS
Member of the Commission
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ANNEX

1. Best Available Techniques (BAT) conclusions for Common Waste Gas Management and Treatment Systems in
the Chemical Sector

SCOPE

These BAT conclusions concern the following activity specified in Annex I to Directive 2010/75/EU: 4. Chemical industry
(i.e. all production processes included in the categories of activities listed in points 4.1 to 4.6 of Annex I, unless specified
otherwise).

More specifically, these BAT conclusions focus on emissions to air from the aforementioned activity.
These BAT conclusions do not address the following:

1. Emissions to air from the production of chlorine, hydrogen, and sodium/potassium hydroxide by the electrolysis of
brine. This is covered by the BAT conclusions for the Production of Chlor-alkali (CAK).

2. Channelled emissions to air from the production of the following chemicals in continuous processes where the total
production capacity of those chemicals exceeds 20 kt[yr:

— lower olefins using the steam cracking process;
— formaldehyde;

— ethylene oxide and ethylene glycols;

— phenol from cumene;

— dinitrotoluene from toluene, toluene diamine from dinitrotoluene, toluene diisocyanate from toluene diamine,
methylene diphenyl diamine from aniline, methylene diphenyl diisocyanate from methylene diphenyl diamine;

— ethylene dichloride (EDC) and vinyl chloride monomer (VCM);
— hydrogen peroxide.
This is covered by the BAT conclusions for the Production of Large Volume Organic Chemicals (LVOCQ).

However, channelled emissions to air of nitrogen oxides (NOx) and carbon monoxide (CO) from thermal treatment of
waste gases originating from the aforementioned production processes are included in the scope of these BAT
conclusions.

3. Emissions to air from the production of the following inorganic chemicals:
— ammonia;
— ammonium nitrate;
— calcium ammonium nitrate;
— calcium carbide;
— calcium chloride;
— calcium nitrate;
— carbon black;
— ferrous chloride;
— ferrous sulphate (i.e. copperas and related products, such as chloro-sulphates);
— hydrofluoric acid;
— inorganic phosphates;
— nitric acid;
— nitrogen-, phosphorus- or potassium-based fertilisers (simple or compound fertilisers);
— phosphoric acid;
— precipitated calcium carbonate;
— sodium carbonate (i.e. soda ash);

— sodium chlorate;
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— sodium silicate;
— sulphuric acid;
— synthetic amorphous silica;
— titanium dioxide and related products;
— urea;
— urea-ammonium nitrate.
This may be covered by the BAT conclusions for the Production of Large Volume Inorganic Chemicals (LVIC).
4. Emissions to air from steam reforming as well as from the physical purification and reconcentration of spent sulphuric
acid, provided that these processes are directly associated with a production process listed under the aforementioned

points 2 or 3.

5. Emissions to air from the production of magnesium oxide using the dry process route. This may be covered by the BAT
conclusions for the Production of Cement, Lime and Magnesium Oxide (CLM).

6. Emissions to air from the following:
— Combustion units other than process furnaces/heaters. This may be covered by the BAT conclusions for Large
Combustion Plants (LCP), the BAT conclusions for the Refining of Mineral Oil and Gas (REF) and/or by Directive
(EU) 2015/2193 of the European Parliament and of the Council (*).
— Process furnaces/heaters with a total rated thermal input below 1 MW.
— Process furnaces/heaters used in lower olefins, ethylene dichloride and/or vinyl chloride monomer production
referred to in point 2 above. This is covered by the BAT conclusions for the production of Large Volume Organic

Chemicals (LVOC).

7. Emissions to air from waste incineration plants. This may be covered by the BAT conclusions for Waste Incineration
(WI).

8. Emissions to air from the storage, transfer and handling of liquids, liquefied gases and solids, where these are not directly
associated with the activity specified in Annex I to Directive 2010/75/EU: 4. Chemical industry. This may be covered by
the BAT conclusions for Emissions from Storage (EES).

However, emissions to air from the storage, transfer and handling of liquids, liquefied gases and solids are included in
the scope of these BAT conclusions provided that these processes are directly associated with the chemical production
process specified in the scope of these BAT conclusions.

9. Emissions to air from indirect cooling systems. This may be covered by the BAT conclusions for Industrial Cooling
Systems (ICS).

Other BAT conclusions which are complementary for the activities covered by these BAT conclusions include Common
Waste Water and Waste Gas Treatment/Management Systems in the Chemical Sector (CWW).

Other BAT conclusions and reference documents which could be relevant for the activities covered by these BAT
conclusions are the following:

— Production of Chlor-alkali (CAK);

— Manufacture of Large Volume Inorganic Chemicals — Ammonia, Acids and Fertilisers (LVIC-AAF);
— Manufacture of Large Volume Inorganic Chemicals — Solids and Others Industry (LVIC-S);

— Production of Large Volume Organic Chemicals (LVOC);

— Manufacture of Organic Fine Chemicals (OFC);

— Production of Polymers (POL);

— Production of Speciality Inorganic Chemicals (SIC);

(") Directive (EU) 2015/2193 of the European Parliament and of the Council of 25 November 2015 on the limitation of emissions of
certain pollutants into the air from medium combustion plants (O] L 313, 28.11.2015, p. 1).
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— Refining of Mineral Oil and Gas (REF);

— Economics and Cross-media Effects (ECM);

— Emissions from Storage (EFS);

— Energy Efficiency (ENE);

— Industrial Cooling Systems (ICS);

— Large Combustion Plants (LCP);

— Monitoring of Emissions to Air and Water from IED installations (ROM);

— Waste Incineration (WI);

— Waste Treatment (WT).

These BAT conclusions apply without prejudice to other relevant legislation, e.g. on the registration, evaluation,
authorisation and restriction of chemicals (REACH) or on classification, labelling and packaging of substances and

mixtures (CLP).

DEFINITIONS

For the purposes of these BAT conclusions, the following definitions apply:

General terms

Term used

Definition

Channelled emissions to air

Emissions of pollutants to air through an emission point such as a stack.

Combustion unit

Any technical apparatus in which fuels are oxidised in order to use the heat thus
generated. Combustion units include boilers, engines, turbines and process
furnaces/heaters, but do not include thermal or catalytic oxidisers.

Complex inorganic pigments

A stable crystal lattice of different metal cations. The most important host-
lattices are rutile, spinel, zircon, and haematite/corundum, but other stable
structures exist.

Continuous measurement

Measurement using an automated measuring system permanently installed on
site.

Continuous process

A process in which the raw materials are fed continuously into the reactor with
the reaction products then fed into connected downstream separation and/or
recovery units.

Diffuse emissions

Non-channelled emissions to air. Diffuse emissions include fugitive and non-
fugitive emissions.

Emissions to air

Generic term for emissions of pollutants to air including both channelled and
diffuse emissions.

Collective term for monoethanolamine, diethanolamine and triethanolamine, or

Ethanolamines mixtures thereof.
Ethylene glycols Collective term for monoethylene glycol, diethylene glycol and triethylene glycol,

or mixtures thereof.

Existing plant

A plant that is not a new plant.

Existing process furnace/heater

A process furnace/heater that is not a new process furnace/heater.

Flue-gas

The exhaust gas exiting a combustion unit.
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General terms

Term used Definition

Non-channelled emissions to air caused by loss of tightness of equipment which

is designed or assembled to be tight.

Fugitive emissions can arise from:

Fugitive emissions — moving equipment, such as agitators, compressors, pumps, valves (manual
and automatic);

— static equipment, such as flanges and other connections, open-ended lines,
sampling points.

Collective term for ethylene, propylene, butylene and butadiene, or mixtures

Lower olefins thereof.

A major change in the design or technology of a plant with major adjustments or

jor plan r : : .
Major plant upgrade replacements of the process and/or abatement units and associated equipment.

The mass of a given substance or parameter which is emitted over a defined

Mass flow period of time.

A plant first permitted on the site of the installation following the publication of
New plant these BAT conclusions or a complete replacement of a plant following the
publication of these BAT conclusions.

A process furnace/heater in a plant first permitted following the publication of
New process furnace/heater these BAT conclusions or a complete replacement of a process furnace/heater
following the publication of these BAT conclusions.

Diffuse emissions other than fugitive emissions.

Non-fugitive emissions may arise from, for example, atmospheric vents, bulk
storage, loading/unloading systems, vessels and tanks (on opening), open gutters,
sampling systems, tank venting, waste, sewers and water treatment plants.

Non-fugitive emissions

Nitrogen-containing compounds (e.g. acrylonitrile, ammonia, nitrous gases,
NOx precursors nitrogen-containing organic compounds) in the input to thermal or catalytic
oxidation that lead to NOx emissions. Elemental nitrogen is not included.

Limitation or restriction connected, for example, to:

— substances used (e.g. substances that cannot be substituted, very corrosive
substances);

— operating conditions (e.g. very high temperature or pressure);

Operational constraint — the functioning of the plant;

— resource availability (e.g. availability of spare parts when replacing a piece of
equipment, availability of qualified manpower);

— expected environmental benefits (e.g. giving priority to maintenance, repair
or replacement actions with the highest environmental benefit).

Periodic measurement Measurement at specified time intervals using manual or automated methods.

For each type of polymer, there are different product qualities (i.e. grades) which
vary in structure and molecular mass, and are optimised for specific applications.
Polymer grade In the case of polyolefins, these may vary regarding the use of co-polymers such
as EVA. In the case of PVC, they may vary in the average length of the polymer
chain and in the porosity of the particles.
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General terms

Term used Definition

Process furnaces or heaters are:

— combustion units used for the treatment of objects or feed material through
direct contact, e.g. in drying processes or chemical reactors; or

— combustion units whose radiant andfor conductive heat is transferred to
objects or feed material through a solid wall without using an intermediary

Process furnace/heater heat transfer fluid, e.g. furnaces or reactors heating a process stream used in
the (petro-)chemical industry.

As a consequence of the application of good energy recovery practices, some of

the process furnaces/heaters may have an associated steam/electricity generation

system. This is an integral design feature of the process furnace/heater that

cannot be considered in isolation.

Process off-gas The gas leaving a process which is further treated for recovery and/or abatement.
Solvent Organic solvent as defined in Article 3(46) of Directive 2010/75/EU.
Solvent consumption Consumption of solvent as defined in Article 57(9) of Directive 2010/75/EU.

The total quantity of organic solvents used as defined in Part 7 of Annex VII to

Solvent input Directive 2010/75/EU.

A mass balance exercise conducted at least on an annual basis according to Part 7

Solvent mass balance of Annex VII to Directive 2010/75EU.

Thermal treatment Treatment of waste gases using thermal or catalytic oxidation.

Total emissions The sum of channelled and diffuse emissions.

An hourly (or half-hourly) average is considered valid when there is no

Valid hourly (or half-hourly) average maintenance or malfunction of the automated measuring system.

Substances/Parameters

Term used Definition
Cl, Elemental chlorine.
Cco Carbon monoxide.
CS, Carbon disulphide.
Dust Total particulate matter (in air). Unless specified otherwise, dust includes PM, s and PM;j.
EDC Ethylene dichloride (1,2-Dichloroethane).
HCl Hydrogen chloride.
HCN Hydrogen cyanide.
HF Hydrogen fluoride.
H,S Hydrogen sulphide.
NH; Ammonia.
Ni Nickel.
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Substances/Parameters

Term used Definition
N,O Dinitrogen oxide (also referred to as nitrous oxide).
NOx The sum of nitrogen monoxide (NO) and nitrogen dioxide (NO,), expressed as NO,.
Pb Lead.
PCDD|F Polychlorinated dibenzo-p-dioxins and -furans.
Particulate matter which passes through a size-selective inlet with a 50 % efficiency cut-off
PM, 5 at 2,5 pm aerodynamic diameter as defined in Directive 2008/50/EC of the European
Parliament and of the Council (!).
PM Particulate matter which passes through a size-selective inlet with a 50 % efficiency cut-off
10 at 10 pm aerodynamic diameter as defined in Directive 2008/50/EC.
SO, Sulphur dioxide.
50 The sum of sulphur dioxide (SO,), sulphur trioxide (SO5), and sulphuric acid aerosols,
X expressed as SO,.
TVOC Total volatile organic carbon, expressed as C.
VCM Vinyl chloride monomer.
vOoC Volatile organic compound as defined in Article 3(45) of Directive 2010/75/EU.

() Directive 2008/50/EC of the European Parliament and of the Council of 21 May 2008 on ambient air quality and cleaner air for Europe

(OJ L 152, 11.6.2008, p. 1).

ACRONYMS

For the purposes of these BAT conclusions, the following acronyms apply:

Acronym Definition

Regulation (EC) No 1272/2008 of the European Parliament and of the Council () on

CLP P . . .
classification, labelling and packaging of substances and mixtures.

CMR Carcinogenic, mutagenic or toxic for reproduction.

CMR 1A CMR substance of category 1A as defined in Regulation (EC) No 1272/2008 as amended, i.
e. carrying the hazard statements H340, H350, H360.

CMR 1B CMR substance of category 1B as defined in Regulation (EC) No 1272/2008 as amended, i.
e. carrying the hazard statements H340, H350, H360.

CMR 2 CMR substance of category 2 as defined in Regulation (EC) No 1272/2008 as amended, i.e.
carrying the hazard statements H341, H351, H361.

DIAL Differential absorption LIDAR.

EMS Environmental Management System.

EPS Expandable polystyrene.

E-PVC PVC produced by emulsion polymerisation.

EVA Ethylene-vinyl acetate.

GPPS General-purpose polystyrene.

HDPE High-density polyethylene.
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Acronym Definition

HEAF High-efficiency air filter.

HEPA High-efficiency particle air.

HIPS High-impact polystyrene.

[ED Directive 2010/75/EU on industrial emissions.

L-TEQ InternaFiongl toxic equivalent — derived by using the equivalence factors in Part 2 of Annex
VI to Directive 2010/75/EU.

LDAR Leak detection and repair.

LDPE Low-density polyethylene.

LIDAR Light detection and ranging.

LLDPE Linear low-density polyethylene.

OGI Optical gas imaging.

OTNOC Other than normal operating conditions.

PP Polypropylene.

PVC Polyvinyl chloride.

REACH Regulatign (EC) Nq 190‘7 [2006 of the Europeap Pflrliament and Qf the Counc.il ®
concerning the registration, evaluation, authorisation and restriction of chemicals.

SCR Selective catalytic reduction.

SNCR Selective non-catalytic reduction.

SOF Solar occultation flux.

S-PVC PVC produced by suspension polymerisation.

ULPA Ultra-low penetration air.

(") Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 2008 on classification, labelling and
packaging of substances and mixtures, amending and repealing Directives 67/548/EEC and 1999/45/EC, and amending Regulation
(EC) No 1907/2006 (OJ L 353, 31.12.2008, p. 1).

() Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the Registration,
Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals Agency, amending Directive
1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council
Directive 76/769/EEC and Commission Directives 91/155[EEC, 93/67[EEC, 93/105/EC and 2000/21/EC (O] L 396, 30.12.2006, p. 1).

GENERAL CONSIDERATIONS

Best Available Techniques

The techniques listed and described in these BAT conclusions are neither prescriptive nor exhaustive. Other techniques may
be used that ensure at least an equivalent level of environmental protection.

Unless otherwise stated, the BAT conclusions are generally applicable.

Emission levels associated with the best available techniques (BAT-AELs) and indicative emission levels for
channelled emissions to air

The BAT-AELs and the indicative emission levels for channelled emissions to air given in these BAT conclusions refer to
values of concentration, expressed as mass of emitted substance per volume of waste gas under standard conditions (dry
gas at a temperature of 273,15 K, and a pressure of 101,3 kPa) and expressed in the unit mg/Nm’, pg/Nm’ or ng
I-TEQ/Nm’.
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The reference oxygen levels used to express BAT-AELs and indicative emission levels in these BAT conclusions are shown in
the table below.

Source of emissions Reference oxygen level (Og)

Process furnace/heater using indirect heating 3 dry vol-%

All other sources No correction for the oxygen level

For the cases where a reference oxygen level is given, the equation for calculating the emission concentration at the

reference oxygen level is:

_ 21-0g
21-0py

R xEym

where:

Ep:  emission concentration at the reference oxygen level Og;
Ogp:  reference oxygen level in vol-%;
Ex:  measured emission concentration;

Oy measured oxygen level in vol-%.

The equation above does not apply if the process furnace(s)/heater(s) use(s) oxygen-enriched air or pure oxygen or when
additional air intake for safety reasons brings the oxygen level in the waste gas very close to 21 vol-%. In this case, the
emission concentration at the reference oxygen level of 3 dry vol-% is calculated differently.

For averaging periods of BAT-AELs and indicative emission levels for channelled emissions to air, the following definitions

apply.
Type of measurement Averaging period Definition
Continuous Daily average Average over a period of 1 day based on valid hourly or half-hourly
averages.
o Average over the Average value of three consecutive samplings/measurements of at least
Periodic > . ; .
sampling period 30 minutes each ().

(") For any parameter where, due to sampling or analytical limitations and/or due to operational conditions (e.g. batch processes),
a 30-minute sampling/measurement andfor an average of three consecutive samplings/measurements is inappropriate, a more
representative sampling/measurement procedure may be employed. For PCDD/F, one sampling period of 6 to 8 hours is used.

For the purpose of calculating the mass flows in relation to BAT 11 (Table 1.1), BAT 14 (Table 1.3), BAT 18 (Table 1.6), BAT
29 (Table 1.9) and BAT 36 (Table 1.15), where waste gases with similar characteristics, e.g. containing the same (type of)
substances/parameters, and discharged through two or more separate stacks could, in the judgement of the competent
authority, be discharged through a common stack, these stacks shall be considered as a single stack.

BAT-AEL:s for diffuse VOC emissions to air

For diffuse VOC emissions from the use of solvents or the reuse of recovered solvents, the BAT-AELs in these BAT
conclusions are given as a percentage of the solvent input, calculated on an annual basis according to Part 7 of Annex VII
to Directive 2010/75/EU.
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BAT-AELs for total emissions to air for the production of polymers or synthetic rubbers

Production of polyolefins or synthetic rubbers
For total emissions to air of VOCs from the production of polyolefins or synthetic rubbers, the BAT-AELs in these BAT

conclusions are given as specific emission loads calculated on an annual basis by dividing the total VOC emissions by a
sector-dependent production rate, expressed in the unit g C/kg of product.

Production of PVC
For total emissions to air of VCM from the production of PVC, the BAT-AELSs in these BAT conclusions are given as specific
emission loads calculated on an annual basis by dividing the total VCM emissions by a sector-dependent production rate,

expressed in the unit g/kg of product.

For the purpose of calculating specific emission loads, total emissions include the VCM concentration in the PVC.

Production of viscose

For the production of viscose, the BAT-AEL in these BAT conclusions is given as a specific emission load calculated on an
annual basis by dividing the total S emissions by the production rate of staple fibres or casing, expressed in the unit g S/kg

of product.
1.1. General BAT conclusions
1.1.1. Environmental management systems
BAT 1. In order to improve the overall environmental performance, BAT is to elaborate and

implement an environmental management system (EMS) that incorporates all of the following features:

i commitment, leadership, and accountability of the management, including senior management, for the
implementation of an effective EMS;

ii.  an analysis that includes the determination of the organisation’s context, the identification of the needs
and expectations of interested parties, the identification of characteristics of the installation that are
associated with possible risks for the environment (or human health) as well as of the applicable legal
requirements relating to the environment;

iii.  development of an environmental policy that includes the continuous improvement of the environmental
performance of the installation;

iv.  establishing objectives and performance indicators in relation to significant environmental aspects,
including safeguarding compliance with applicable legal requirements;

v.  planning and implementing the necessary procedures and actions (including corrective and preventive
actions where needed), to achieve the environmental objectives and avoid environmental risks;

vi.  determination of structures, roles and responsibilities in relation to environmental aspects and objectives
and provision of the financial and human resources needed;

vii.  ensuring the necessary competence and awareness of staff whose work may affect the environmental
performance of the installation (e.g. by providing information and training);

viil. internal and external communication;
ix.  fostering employee involvement in good environmental management practices;

x.  establishing and maintaining a management manual and written procedures to control activities with
significant environmental impact as well as relevant records;
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xi.  effective operational planning and process control;
xii. implementation of appropriate maintenance programmes;

xiii. emergency preparedness and response protocols, including the prevention and/or mitigation of the
adverse (environmental) impacts of emergency situations;

xiv. when (re)designing a (new) installation or a part thereof, consideration of its environmental impacts
throughout its life, which includes construction, maintenance, operation and decommissioning;

xv. implementation of a monitoring and measurement programme; if necessary, information can be found in
the Reference Report on Monitoring of Emissions to Air and Water from IED Installations;

xvi. application of sectoral benchmarking on a regular basis;

xvii. periodic independent (as far as practicable) internal auditing and periodic independent external auditing
in order to assess the environmental performance and to determine whether or not the EMS conforms to
planned arrangements and has been properly implemented and maintained;

xviii. evaluation of causes of nonconformities, implementation of corrective actions in response to
nonconformities, review of the effectiveness of corrective actions, and determination of whether similar
nonconformities exist or could potentially occur;

xix. periodic review, by senior management, of the EMS and its continuing suitability, adequacy and
effectiveness;

xx. following and taking into account the development of cleaner techniques.

Specifically for the chemical sector, BAT is also to incorporate the following features in the EMS:

xxi. an inventory of channelled and diffuse emissions to air (see BAT 2);

xxil. an OTNOC management plan for emissions to air (see BAT 3);

xxiii. an integrated waste gas management and treatment strategy for channelled emissions to air (see BAT 4);
xxiv. a management system for diffuse VOC emissions to air (see BAT 19);

xxv. a chemicals management system that includes an inventory of the hazardous substances and substances
of very high concern used in the process(es); the potential for substitution of the substances that are
listed in this inventory, focusing on those substances other than raw materials, is analysed periodically (e.
g. annually) in order to identify possible new available and safer alternatives, with no or lower
environmental impacts.

Note

Regulation (EC) No 1221/2009 of the European Parliament and of the Council (%) establishes the European
Union eco-management and audit scheme (EMAS), which is an example of an EMS consistent with this BAT.

Applicability

The level of detail and the degree of formalisation of the EMS will generally be related to the nature, scale and
complexity of the installation, and the range of environmental impacts it may have.

() Regulation (EC) No 1221/2009 of the European Parliament and of the Council of 25 November 2009 on the voluntary participation
by organisations in a Community eco-management and audit scheme (EMAS), repealing Regulation (EC) No 761/2001 and
Commission Decisions 2001/681/EC and 2006/193/EC (OJ L 342, 22.12.2009, p. 1).
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BAT 2. In order to facilitate the reduction of emissions to air, BAT is to establish, maintain and
regularly review (including when a substantial change occurs) an inventory of channelled and diffuse
emissions to air, as part of the environmental management system (see BAT 1), that incorporates all of
the following features:

i. information, as comprehensive as is reasonably possible, about the chemical production process(es),
including:

a. chemical reaction equations, also showing side products;
b. simplified process flow sheets that show the origin of the emissions;
ii. information, as comprehensive as is reasonably possible, about channelled emissions to air, such as:
a. emission point(s);
b. average values and variability of flow and temperature;

c. average concentration and mass flow values of relevant substances/parameters and their variability (e.g.
TVOC, CO, NOy, SOy, Cl,, HC);

d. presence of other substances that may affect the waste gas treatment system(s) or plant safety (e.g.
oxygen, nitrogen, water vapour, dust);

e. techniques used to prevent and/or reduce channelled emissions to air;

f. flammability, lower and higher explosive limits, reactivity;

g. monitoring methods (see BAT 8);

h. presence of substances classified as CMR 1A, CMR 1B or CMR 2; the presence of such substances may
for example be assessed according to the criteria of Regulation (EC) No 1272/2008 on classification,
labelling and packaging (CLP).

iii. information, as comprehensive as is reasonably possible, about diffuse emissions to air, such as:

a. identification of the emission source(s);

b. characteristics of each emission source (e.g. fugitive or non-fugitive; static or moving; accessibility of the
emission source; included in an LDAR programme or not);

c. the characteristics of the gas or liquid in contact with the emission source(s), including:
1. physical state;
2. vapour pressure of the substance(s) in the liquid, pressure of the gas;
3. temperature;
4. composition (by weight for liquids or by volume for gases);

5. hazardous properties of the substance(s) or mixtures, including substances or mixtures classified as
CMR 1A, CMR 1B or CMR 2;

d. techniques used to prevent and/or reduce diffuse emissions to air;
e. monitoring (see BAT 20, BAT 21 and BAT 22).
Note for diffuse emissions
The information about diffuse emissions to air is particularly relevant for activities using large amounts of

organic substances or mixtures (e.g. production of pharmaceuticals, production of large volumes of organic
chemicals or of polymers).
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The information about fugitive emissions covers all emission sources in contact with organic substances with a
vapour pressure greater than 0,3 kPa at 293,15 K.

Sources of fugitive emissions connected to pipes whose diameter is small (e.g. smaller than 12,7 mm, i.e. 0,5
inch) may be excluded from the inventory.

Equipment operated under subatmospheric pressure may be excluded from the inventory.
Applicability

The level of detail and the degree of formalisation of the inventory will generally be related to the nature, scale
and complexity of the installation, and the range of environmental impacts it may have.

1.1.2. Other than normal operating conditions (OTNOC)

BAT 3. In order to reduce the frequency of the occurrence of OTNOC and to reduce emissions to
air during OTNOC, BAT is to set up and implement a risk-based OTNOC management plan as part of
the environmental management system (see BAT 1) that includes all of the following features:

i. identification of potential OTNOC (e.g. failure of equipment critical to the control of channelled emissions
to air, or equipment critical to the prevention of accidents or incidents that could lead to emissions to air
(‘critical equipment’)), of their root causes and of their potential consequences;

ii. appropriate design of critical equipment (e.g. equipment modularity and compartmentalisation, backup
systems, techniques to obviate the need to bypass waste gas treatment during start-up and shutdown, high-
integrity equipment, etc.);

iii. set-up and implementation of a preventive maintenance plan for critical equipment (see BAT 1 xii.);

iv. monitoring (i.e. estimating or, where this is possible, measuring) and recording of emissions and associated
circumstances during OTNOG;

v. periodic assessment of the emissions occurring during OTNOC (e.g. frequency of events, duration, amount
of pollutants emitted as recorded in point iv.) and implementation of corrective actions if necessary;

vi. regular review and update of the list of identified OTNOC under point i. following the periodic assessment
of point v,;

vii. regular testing of backup systems.

1.1.3. Channelled emissions to air

1.1.3.1.  General techniques

BAT 4. In order to reduce channelled emissions to air, BAT is to use an integrated waste gas
management and treatment strategy that includes, in order of priority, process-integrated recovery
and abatement techniques.

Description

The integrated waste gas management and treatment strategy is based on the inventory in BAT 2. It takes into
account factors such as greenhouse gas emissions and the consumption or reuse of energy, water and materials
associated with the use of the different techniques.
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BAT 5. In order to facilitate the recovery of materials and the reduction of channelled emissions to
air, as well as to increase energy efficiency, BAT is to combine waste gas streams with similar
characteristics, thus minimising the number of emission points.

Description

The combined treatment of waste gases with similar characteristics ensures more effective and efficient
treatment compared to the separate treatment of individual waste gas streams. The combination of waste gases
is carried out considering plant safety (e.g. avoiding concentrations close to the lower|/upper explosive limit),
technical (e.g. compatibility of the individual waste gas streams, concentration of the substances concerned),
environmental (e.g. maximising recovery of materials or pollutant abatement) and economic factors (e.g.
distance between different production units).

Care is taken that the combination of waste gases does not lead to the dilution of emissions.

BAT 6. In order to reduce channelled emissions to air, BAT is to ensure that the waste gas
treatment systems are appropriately designed (e.g. considering the maximum flow rate and pollutant
concentrations), operated within their design ranges, and maintained (through preventive, corrective,
regular and unplanned maintenance) so as to ensure optimal availability, effectiveness and efficiency of
the equipment.

1.1.3.2.  Monitoring

BAT 7. BAT is to continuously monitor key process parameters (e.g. waste gas flow and
temperature) of waste gas streams being sent to pretreatment and|or final treatment.

BAT 8. BAT is to monitor channelled emissions to air with at least the frequency given below and
in accordance with EN standards. If EN standards are not available, BAT is to use ISO, national or other
international standards that ensure the provision of data of an equivalent scientific quality.

Minimum o .
Pilrfr:jtz §e</1) P;zflerscsg?;)/ Emission points | Standard(s) (3) monitoring Momton;%tﬁssoaated
frequency
Use of
SCR/SNCR BAT17
. Once every 6
Ammonia (NH,) All other Any stack EN 21877 months (3))7(4)
processes/ BAT 18
sources
Al NoEN Once every 6
Benzene processes| Any stack standard months (}:) BAT 11
sources available
All NoEN Once every 6
1,3-Butadiene processes/ Any stack standard monthsr()‘,) BAT 11
sources available
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Minimum - .
Substance/l Process(es)/ Emission points | Standard(s) () monitoring Momtormg associated
Parameter (?) Source(s) f with
requency
Any stack with Generic EN '
a CO mass flow standards () Continuous
of > 2 kg/h
Thermal BAT 16
treatment
Any stack with Once everv 6
aCOmassflow | EN 15058 o h
of < 2 kg/h months () ()
Any stack with Generic EN 4 6
a CO mass flow s Continuous (%)
standards (°)
of > 2kg/h
Carbon monoxide Process
furnaces| BAT 36
(CO) heaters
Any stack with Once every 6
aCOmassflow | EN 15058 b v
of < 2 kg/h months (°) (%)
Any stack with Generic EN .
a CO mass flow dards ( Continuous
£ 2 kgh standards (°)
All other o=
processes/ BAT 18
sources Any stack with Once ever
aCOmassflow | EN 15058 ~very
of < 2 kgfh year () ()
All NoEN Once every 6
Chloromethane processes| Any stack standard y BAT 11
. months (?)
sources available
CMR substances
other than CMR All other No EN Once every 6
substances processes/ Any stack standard y BAT 11
. months (°)
covered elsewhere sources available
in this table (')
All NoEN Once every 6
Dichloromethane processes| Any stack standard y BAT 11
. months (?)
sources available
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Minimum - .
Substance/1 Process(es)/ Emission points | Standard(s) () monitoring Momtormg associated
Parameter (') Source(s) f with
requency
Generic EN
Any stack with | standards (),
dust mass flow | EN 13284-1 | Continuous ()
Al >t EN la3r12d84 2
Dust processes/ ) BAT 14
sources
Any stack with Once ever
dust mass flow | EN 13284-1 ear () (7))’
<3kg/h Y
. All No EN
Elemen(téll c)hlorme processes| Any stack standard Orel;f (i;]%y BAT 18
> sources available Y
All No EN
Ethylene Once every 6
dichloride (EDC) processes| Any stack star}dard months () BAT 11
sources available
. Al No EN Once every 6
Ethylene oxide processes/ Any stack standard months () BAT 11
sources available
All EN standard Once everv 6
Formaldehyde processes/ Any stack under monthsr();) BAT 11
sources development
. All Once every
Gaseous chlorides rocesses| Any stack EN 1911 BAT 18
d g year () ()
sources
All No EN
Gaseous fluorides | processes| Any stack standard OI;C; (i;’?f)y BAT 18
sources available Y
Hydrogen cyanide Al K NO;N d Once every
(HCN) processes| Any stac standar year () () BAT 18
sources available
. All
Lead and its processes| Any stack EN 14385 Once every 6 BAT 14

compounds

sources

months () ()
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Minimum - .
Substance/l Process(es)/ Emission points | Standard(s) () monitoring Momtormg associated
Parameter (?) Source(s) f with
requency
. . All
Nickel and its processes| Any stack EN 14385 Once evefy 96 BAT 14
compounds months () ()
sources
Nitrous oxide ro?elslses / Anv stack ENISO Once every B
(N,0) p Y 21258 year () ()
sources
Any stack with
a NOx mass Generic EN Continuous
flow of standards (°)
> 2,5kg/h
Thermal g/ BAT 16
treatment | Any stack with
a NOx mass Once every 6
flow of EN 14792 months (%) (¥
<2,5kg/h
Any stack with
a NOy mass Generic EN Continuous (9
> flow of standards (°) uou
. . rocess > 2.5 kelh
Nltro(gl\?g (;dees furnaces| g - BAT 36
X heaters An)II\] s(t)ack with o .
a NOx mass nce every
flow of EN14792 months () ()
<2,5kg/h
Any stack with
a NOx mass Generic EN Continuous
flow of standards ()
All other > 2,5 kg/h
processes| - BAT 18
sources An)II\I sct)ack with o ;
a NOx mass nce every
flow of EN 14792 months (*) (¥
<2,5kg/h
EN 1948-1,
PCDD/F Thermal Any stack EN 19482, | Onceevery 6 BAT 12
treatment EN 10483 months () ()
PM, s and PM I”O?CISISCS/ Any stack ENISO Once every BAT 14
23 10 psources Y 23210 year () ()
All NoEN Once every 6
Propylene oxide processes| Any stack standard months (};) BAT 11
sources available
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Minimum - .
Sub P . . .o M d
Pa?a;t:;ie(/l) ;(())ilerscse(?ss))/ Emission points | Standard(s) (%) rrflonltormg omtoragitﬁssoaate
requency
Any stack with Generic EN
aSO, massflow standards () Continuous
of > 2,5 kg/h
Thermal
treatment BAT 16
Any stack with Once everv 6
aSO,massflow | EN 14791 . 5
of < 2,5 kg/h months () ()
Any stack with .
aSO, massflow Generic EN Continuous (%)
of > 2,5 kg/h standards (°)
.. Process =52 K8
Sulphur dioxide furnaces| BAT 18,
(802) heaters BAT 36
Any stack with Once everv 6
aSO,massflow | EN 14791 h 3)’4
of < 2,5 kg/h months () ()
Any stack with Generic EN
aSO, massflow dards ( Continuous
of = 2,5 kg/h standards (°)
All other ’
processes| BAT 18
sourees Any stack with Once everv 6
aSO,massflow | EN 14791 e
of < 2,5 kg/h months () ()
All No EN
Tetratc}}lligzome- processes| Any stack standard O;?ﬂig:r();) 6 BAT 11
sources available
Al NoEN Once every 6
Toluene processes| Any stack standard months ():) BAT 11
sources available
All No EN Once every 6
Trichloromethane processes| Any stack standard months (};) BAT 11
sources available
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Substance/ Process(es)/ Emission points | Standard(s) () rﬁﬁﬁigiﬁg Monitoring associated
Parameter (?) Source(s) frequency with
Any stack with
a TVOC mass Generic EN Continuous
. flowof > 2 kg | standards ()
Production C/h
pol‘;ile_ BAT 11, BAT 25
fins () Any stack with
a TVOC mass EN 12619 Once every 6
flow of < 2 kg months (*) (¥
C/h
Any stack with
a TVOC mass Generic EN Continuous
flow of > 2 kg | standards (%)
Total volatile Production C/h
organic carbon of synthetic BAT 11, BAT 32
(TVOCQ) rubbers (') | Any stack with
a TVOC mass Once every 6
flow of < 2 kg EN12619 months (*) (¥
C/h
Any stack with
a TVOC mass Generic EN Continuous
flow of = 2 kg | standards (%)
All other Clh
processes| BAT 11
sources Any stack with
a TVOC mass Once every 6
flow of < 2 kg EN12619 months () (¥
C/h

(") The monitoring only applies when the substance/parameter concerned is identified as relevant in the waste gas stream
based on the inventory given in BAT 2.

(*) Measurements are carried out according to EN 15259.

() To the extent possible, the measurements are carried out at the highest expected emission state under normal operating
conditions.

(*) The minimum monitoring frequency may be reduced to once every year or once every 3 years if the emission levels are
proven to be sufficiently stable.

() Generic EN standards for continuous measurements are EN 14181, EN 15267-1, EN 15267-2 and EN 15267-3.

() In the case of process furnaces/heaters with a total rated thermal input of less than 100 MW operated less than 500 hours
per year, the minimum monitoring frequency may be reduced to once every year.

() The minimum monitoring frequency may be reduced to once every 3 years if the emission levels are proven to be
sufficiently stable.

() The minimum monitoring frequency may be reduced to once every 6 months if the emission levels are proven to be
sufficiently stable.

(’) The minimum monitoring frequency may be reduced to once every year if the emission levels are proven to be sufficiently
stable.

(") In the case of the production of polyolefins, the monitoring of TVOC emissions from finishing steps (e.g. drying, blending)
and from polymer storage may be complemented by the monitoring in BAT 24 if it provides a better representation of the
TVOC emissions.

(") In the case of the production of synthetic rubbers, the monitoring of TVOC emissions from finishing steps (e.g. extrusion,
drying, blending) and from synthetic rubber storage may be complemented by the monitoring in BAT 31 if it provides a
better representation of the TVOC emissions.

(") ie. other than benzene, 1,3-butadiene, chloromethane, dichloromethane, ethylene dichloride, ethylene oxide,
formaldehyde, propylene oxide, tetrachloromethane, toluene, trichloromethane.
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1.1.3.3. Organic compounds

BAT 9. In order to increase resource efficiency and to reduce the mass flow of organic
compounds sent to the final waste gas treatment, BAT is to recover organic compounds from
process off-gases by using one or a combination of the techniques given below and to reuse them.

Technique Description
a. | Absorption (regenerative) See Section 1.4.1.
b. | Adsorption (regenerative) See Section 1.4.1.
c. Condensation See Section 1.4.1.

Applicability

Recovery may be restricted where the energy demand is excessive due to the low concentration of the
compound(s) concerned in the process off-gas(es). Reuse may be restricted due to product quality
specifications.

BAT 10. In order to increase energy efficiency and to reduce the mass flow of organic
compounds sent to the final waste gas treatment, BAT is to send process off-gases with a sufficient
calorific value to a combustion unit that is, if technically possible, combined with heat recovery.
BAT 9 has priority over sending process off-gases to a combustion unit.

Description

Process off-gases with a high calorific value are burnt as a fuel in a combustion unit (gas engine, boiler,
process heater or furnace) and the heat is recovered as steam or for electricity generation, or to provide heat
to the process.

For process off-gases with low VOC concentrations (e.g. < 1 g/Nm’), pre-concentration steps may be applied
using adsorption (rotor or fixed bed, with activated carbon or zeolites), in order to increase the calorific value
of the process off-gases.

Molecular sieves (‘smoothers’), typically composed of zeolites, may be used to level down high variations (e.g.
concentration peaks) of VOC concentrations in the process off-gases.

Applicability

Sending process off-gases to a combustion unit may be restricted due to the presence of contaminants or due
to safety considerations.

BAT 11. In order to reduce channelled emissions to air of organic compounds, BAT is to use one
or a combination of the techniques given below.

Technique Description Applicability
a. Adsorption See Section 1.4.1. Generally applicable.
b. Absorption See Section 1.4.1. Generally applicable.
Applicability may be restricted by the
c. Catalytic oxidation See Section 1.4.1. presence of catalyst poisons in the waste
gases.

d. Condensation See Section 1.4.1. Generally applicable.
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Applicability of recuperative and
regenerative thermal oxidation to existing
plants may be restricted by design and/or
operational constraints.

e. Thermal oxidation See Section 1.4.1.
Applicability may be restricted where the
energy demand is excessive due to the low
concentration of the compound(s)
concerned in the process off-gases.

f. Bioprocesses See Section 1.4.1. Only applicable to the treatment of

biodegradable compounds.

Table 1.1

BAT-associated emission levels (BAT-AELs) for channelled emissions to air of organic compounds

Substance/Parameter

BAT-AEL (mg/Nm’)
(Daily average or average over the sampling period) (')

Total volatile organic carbon (TVOCQ)

<1-200)0) () 0)

Sum of VOCs classified as CMR 1A or 1B <1-5 (9
Sum of VOCs classified as CMR 2 <1-10 ()
Benzene <0,5-1 ()
1,3-Butadiene <0,5-1 ()
Ethylene dichloride <0,5-1()
Ethylene oxide <0,5-1 ()
Propylene oxide <0,5-1 ()
Formaldehyde 1-5 ()
Chloromethane <0,5-10) (")
Dichloromethane <0,5-1 () (")
Tetrachloromethane <0,5-1 () (")
Toluene <0,5-10) (")
Trichloromethane <0,5-10) (")

() For activities listed under points 8 and 10, Part 1 of Annex VII of the IED, the BAT-AEL ranges apply to the extent that
they lead to lower emission levels than the emission limit values in part 2 and 4 of Annex VII to the IED.

() TVOC is expressed in mg C/Nm’.

() In the case of polymer production, the BAT-AEL may not apply to emissions from the finishing steps (e.g. extrusion,

drying, blending) and from polymer storage.

(*) The BAT-AEL does not apply to minor emissions (i.c. when the TVOC mass flow is below e.g. 100 g C/h) if no CMR
substances are identified as relevant in the waste gas stream based on the inventory given in BAT 2.

() The upper end of the BAT-AEL range may be higher and up to 30 mg C/Nm’ when using techniques to recover materials
(e.g. solvents, see BAT 9), if both of the following conditions are fulfilled:

— the presence of substances classified as CMR 1A/1B or CMR 2 is identified as not relevant (see BAT 2);
— the TVOC abatement efficiency of the waste gas treatment system is = 95 %.
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(°) The BAT-AEL does not apply to minor emissions (i.e. when the mass flow of the sum of the VOCs classified as CMR 1A
or 1B is below e.g. 1 g/h).

() The BAT-AEL does not apply to minor emissions (i.e. when the mass flow of the sum of the VOCs classified as CMR 2 is
below e.g. 50 g/h).

(®) The BAT-AEL does not apply to minor emissions (i.e. when the mass flow of the substance concerned is below e.g. 1
g/h).

(’) The BAT-AEL does not apply to minor emissions (i.e. when the mass flow of the substance concerned is below e.g. 50
g/h).

(") The upper end of the BAT-AEL range may be higher and up to 15 mg/Nm’ when using techniques to recover materials
(e.g. solvents, see BAT 9), if the abatement efficiency of the waste gas treatment system is = 95 %.

(") The upper end of the BAT-AEL range may be higher and up to 20 mg/Nm’* when using techniques to recover toluene
(see BAT 9), if the abatement efficiency of the waste gas treatment system is = 95 %.

The associated monitoring is given in BAT 8.

BAT 12. In order to reduce channelled emissions to air of PCDD/F from thermal treatment of
waste gases containing chlorine and/or chlorinated compounds, BAT is to use techniques a. and b.,
and one or a combination of techniques c. to e., given below.

Technique ‘ Description | Applicability

Specific techniques to reduce PCDD/F emissions

Optimised catalytic or thermal

oxidation See Section 1.4.1. Generally applicable.

Rapid cooling of waste gases from
temperatures above 400 °C to below

b. | Rapid waste-gas cooling 250 °C to prevent the de novo Generally applicable.
synthesis of PCDDJF.
c. Adsorption using activated See Section 1.4.1. Generally applicable.
carbon
d. | Absorption See Section 1.4.1. Generally applicable.

Other techniques not primarily used to reduce PCDD/F emissions

See Section 1.4.1. Applicability to existing

When SCR is used for NOx lants may be restricted b
Selective catalytic reduction abatement, an adequate catalyst p y o Y
e. space availability and/or by
(SCR) surface of the SCR system also the presence of catalvst
provides for the partial reduction of | ¢ P**> eh Y
the emissions of PCDD/F. poisons in the waste gases.
Table 1.2

BAT-associated emission level (BAT-AEL) for channelled emissions to air of PCDD/F from thermal
treatment of waste gases containing chlorine and/or chlorinated compounds

BAT-AEL (ng I-TEQ/Nm’)

Substance/Parameter (Average over the sampling period)

PCDD/F <0,01-0,05

The associated monitoring is given in BAT 8.
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1.1.3.4. Dust (including PM o and PM, 5) and particulate-bound metals

BAT 13. In order to increase resource efficiency and to reduce the mass flow of dust and
particulate-bound metals sent to the final waste gas treatment, BAT is to recover materials from
process off-gases by using one or a combination of the techniques given below and to reuse them.

Technique Description
a. | Cyclone See Section 1.4.1.
b. | Fabric filter See Section 1.4.1.
c. | Absorption See Section 1.4.1.

Applicability

Recovery may be restricted where the energy demand for dust purification or decontamination is excessive.
Reuse may be restricted due to product quality specifications.

BAT 14. In order to reduce channelled emissions to air of dust and particulate-bound metals,
BAT is to use one or a combination of the techniques given below.

Technique Description Applicability

Applicability may be limited in the case of
a. | Absolute filter See Section 1.4.1. sticky dust or when the temperature of the
waste gases is below the dew point.

b. | Absorption See Section 1.4.1. Generally applicable.

Applicability may be limited in the case of
c. | Fabric filter See Section 1.4.1. sticky dust or when the temperature of the
waste gases is below the dew point.

d. | High-efficiency air filter See Section 1.4.1. Generally applicable.

e. | Cyclone See Section 1.4.1. Generally applicable.

f. | Electrostatic precipitator | See Section 1.4.1. Generally applicable.
Table 1.3

BAT-associated emission levels (BAT-AELs) for channelled emissions to air of dust, lead and nickel

BAT-AEL (mg/Nm’)
Substance/Parameter (Daily average or average over the sampling
period)
Dust <1-5()0)0) ()
Lead and its compounds, expressed as Pb <0,01-0,1 ()
Nickel and its compounds, expressed as Ni <0,02-0,1 (9
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(") The upper end of the range is 20 mg/Nm’ when neither an absolute nor a fabric filter is applicable.

(*) The BAT-AEL does not apply to minor emissions (i.e. when the dust mass flow is below e.g. 50 g/h) if no CMR
substances are identified as relevant in the dust based on the inventory given in BAT 2.

() In the case of the production of complex inorganic pigments using direct heating, and in the case of the drying step in
the production of E-PVC, the upper end of the BAT-AEL range may be higher and up to 10 mg/Nm’.

(*) Dust emissions are expected to be towards the lower end of the BAT-AEL range (e.g. below 2,5 mg/Nm’) when the
presence of substances classified as CMR 1A or 1B, or CMR 2 in the dust is identified as relevant (see BAT 2).

() The BAT-AEL does not apply to minor emissions (i.e. when the lead mass flow is below e.g. 0,1 g/h).

(®) The BAT-AEL does not apply to minor emissions (i.e. when the Ni mass flow is below e.g. 0,15 g/h).

The associated monitoring is given in BAT 8.

1.1.3.5. Inorganic compounds

BAT 15. In order to increase resource efficiency and to reduce the mass flow of inorganic
compounds sent to the final waste gas treatment, BAT is to recover inorganic compounds from
process off-gases by using absorption and to reuse them.

Description
See Section 1.4.1.
Applicability

Recovery may be restricted where the energy demand is excessive due to the low concentration of the
compound(s) concerned in the process off-gas(es). Reuse may be restricted due to product quality
specifications.

BAT 16. In order to reduce channelled emissions to air of CO, NOx and SOx from thermal
treatment, BAT is to use technique c. and one or a combination of the other techniques given below.

Main inorganic

Technique Description compounds Applicability
targeted
a. Choice of fuel See Section 1.4.1. NOy, SOx Generally applicable.

Applicability to existing
plants may be restricted by

b. | Low-NOy burner See Section 1.4.1. NOy design and/or operational
constraints.
Optimisation of
c. | catalytic or thermal | See Section 1.4.1. CO, NOx Generally applicable.
oxidation
Remove (if possible, for
Removalofhigh | 0 e the
d. | levels of NOx gr catalyticlz)xi dation, c.g NOx Generally applicable.
precursors e

by absorption, adsorption
or condensation.
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e. | Absorption See Section 1.4.1. SOx Generally applicable.

Applicability to existing
See Section 1.4.1. NOx plants may be restricted by
space availability.

f Selective catalytic
" | reduction (SCR)

Applicability to existing
plants may be restricted by
the residence time needed for
the reaction.

Selective non-
g. | catalytic reduction | See Section 1.4.1. NOx
(SNCR)

Table 1.4

BAT-associated emission levels (BAT-AELs) for channelled emissions to air of NOx and indicative
emission level for channelled emissions to air of CO from thermal treatment

BAT-AEL (mg/Nm’)
Substance/Parameter (Daily average or average over the sampling
period)
Nitrogen oxides (NOy) from catalytic oxidation 5-30 (Y)
Nitrogen oxides (NOx) from thermal oxidation 5-130 ()
Carbon monoxide (CO) No BAT-AEL ()

(") The upper end of the BAT-AEL range may be higher and up to 80 mg/Nm’ if the process off-gas(es) contain(s) high levels
of NOx precursors.

(*) The upper end of the BAT-AEL range may be higher and up to 200 mg/Nm’ if the process off-gas(es) contain(s) high
levels of NOy precursors.

() As an indication, the emission levels for carbon monoxide are 4-50 mg/Nm’, as a daily average or average over the
sampling period.

The associated monitoring is given in BAT 8.

The BAT-AEL for channelled emissions to air of SO, is given in Table 1.6.

BAT 17. In order to reduce channelled emissions to air of ammonia from the use of selective
catalytic reduction (SCR) or selective non-catalytic reduction (SNCR) for the abatement of NOx
emissions (ammonia slip), BAT is to optimise the design and/or operation of SCR or SNCR (e.g.
optimised reagent to NOx ratio, homogeneous reagent distribution and optimum size of the reagent
drops).

Table 1.5

BAT-associated emission level (BAT-AEL) for channelled emissions to air of ammonia from the use of
SCR or SNCR (ammonia slip)

BAT-AEL (mg/Nm’)
Substance[Parameter (Average over the sampling period)
Ammonia (NH;) from SCR/SNCR <0,5-8 ()

(") The upper end of the BAT-AEL range may be higher and up to 40 mg/Nm’ in the case of process off-gases containing
very high levels of NOy (e.g. above 5 000 mg/Nm’) prior to treatment with SCR or SNCR.

The associated monitoring is given in BAT 8.
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BAT 18.

In order to reduce channelled emissions to air of inorganic compounds other than

channelled emissions to air of ammonia from the use of selective catalytic reduction (SCR) or
selective non-catalytic reduction (SNCR) for the abatement of NOx emissions), channelled emissions
to air of CO, NOy and SOy from the use of thermal treatment, and channelled emissions to air of NOx
from process furnaces/heaters, BAT is to use one or a combination of the techniques given below.

Main inorganic

Technique Description compounds targeted Applicability
Specific techniques to reduce emissions to air of inorganic compounds
. . Cl,, HCL, HCN, HF, .
a. | Absorption See Section 1.4.1. NH,, NOy, SO, Generally applicable.
See Section 1.4.1.
For the removal of inorganic
. substances, the technique is .
b. | Adsorption often used in combination with HC, HF, NH;, SOx | Generally applicable.
a dust abatement technique (see
BAT 14).
Selective catalvtic Applicability to existing
c. : Yt See Section 1.4.1. NOx plants may be restricted by
reduction (SCR) AR
space availability.
Selective non- hots oy be sesrited b
d. | catalyticreduction | See Section 1.4.1. NOx ph i ybe! p) dy
(SNCR) the residence time neede

for the reaction.

Other techniques not primarily used to reduce emissions to air of inorganic compounds

Catalytic
oxidation

See Section 1.4.1.

NH;

Applicability may be
restricted by the presence of
catalyst poisons in the
waste gases.

Thermal oxidation

See Section 1.4.1.

NH;, HCN

Applicability of
recuperative and
regenerative thermal
oxidation to existing plants
may be restricted by design
and|or operational
constraints. The
applicability may be
restricted where the energy
demand is excessive due to
the low concentration of
the compound(s)
concerned in the process
off-gases.
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Table 1.6

BAT-associated emission levels (BAT-AELs) for channelled emissions to air of inorganic compounds

Substance/Parameter

BAT-AEL (mg/Nm’)
(Daily average or average over the sampling
period)

Ammonia (NH;)

2-10 () () )

Elemental chlorine (Cl,)

<0,5-2() )

Gaseous fluorides, expressed as HF <1()
Hydrogen cyanide (HCN) <0,1-1()
Gaseous chlorides, expressed as HCI 1-10 (9
Nitrogen oxides (NOx) 10-150 () (%) () (*))
Sulphur oxides (SO,) <3-150 () (")

(") The BAT-AEL does not apply to channelled emissions to air of ammonia from the use of SCR or SNCR (ammonia slip).
This is covered by BAT 17.

() The BAT-AEL does not apply to minor emissions (i.e. when the NH; mass flow is below e.g. 50 g/h).

() In the case of the drying step in the production of E-PVC, the upper end of the BAT-AEL range may be higher and up to
20 mg/Nm’, when the substitution of ammonium salts is not possible due to product quality specifications.

(*) The BAT-AEL does not apply to minor emissions (i.e. when the mass flow of the substance concerned is below e.g. 5
g/h).

() In the case of NOx concentrations above 100 mg/Nm’*, the upper end of the BAT-AEL range may be higher and up to 3
mg/Nm’ due to analytical interference

(®) The BAT-AEL does not apply to minor emissions (i.e. when the HCI mass flow is below e.g. 30 g/h).

() In the case of the production of explosives, the upper end of the BAT-AEL range may be higher and up to 220 mg/Nm*
when regenerating or recovering nitric acid from the production process.

(®) The BAT-AEL does not apply to channelled emissions to air of NOx from the use of catalytic or thermal oxidation (see
BAT 16) or from process furnaces/heaters (see BAT 36).

(’) The BAT-AEL does not apply to minor emissions (i.e. when the mass flow of the substance concerned is below e.g. 500
g/h.

("% In the case of the production of caprolactam, the upper end of the BAT-AEL range may be higher and up to 200 mg/Nm

> in the case of process off-gases containing very high levels of NOx (e.g. above 10 000 mg/Nm’) prior to treatment with
SCR or SNCR, when the abatement efficiency of the SCR or SNCR is = 99 %.
(") The BAT-AEL does not apply in the case of physical purification or reconcentration of spent sulphuric acid.

The associated monitoring is given in BAT 8.

1.1.4. Diffuse VOC emissions to air

1.1.4.1. Management system for diffuse VOC emissions

BAT 19. In order to prevent or, where that is not practicable, to reduce diffuse VOC emissions
to air, BAT is to elaborate and implement a management system for diffuse VOC emissions, as part of
the environmental management system (see BAT 1), that includes all of the following features:

i.  Estimating the annual quantity of diffuse VOC emissions (see BAT 20).

ii. Monitoring diffuse VOC emissions from the use of solvents by compiling a solvent mass balance, if
applicable (see BAT 21).

iii. Establishing and implementing a leak detection and repair (LDAR) programme for fugitive VOC
emissions. The LDAR programme typically lasts from 1 to 5 years depending on the nature, scale and
complexity of the plant (5 years may correspond to large plants with a high number of emission sources).
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The LDAR programme includes all of the following features:

a. Listing of equipment identified as relevant fugitive VOC emission sources in the inventory of diffuse
VOC emissions (see BAT 2).

b. Definition of criteria associated with the following:

— Leaky equipment. Typical criteria could be a leak threshold, above which equipment is considered
leaky, and/or the visualisation of a leak with OGI cameras. This depends on the characteristics of
the emission source (e.g. accessibility) and the hazardous properties of the emitted substance(s).

— Maintenance and/or repair actions to be carried out. A typical criterion could be a VOC
concentration threshold triggering the maintenance or repair action (maintenance/repair
threshold). The maintenance/repair threshold is generally equal to or higher than the leak
threshold. This depends on the characteristics of the emission source (e.g. accessibility) and the
hazardous properties of the emitted substance(s). For the first LDAR programme, it is generally
not higher than 5000 ppmv for VOCs other than VOCs classified as CMR 1A or 1B, and 1 000
ppmv for VOCs classified as CMR 1A or 1B. For subsequent LDAR programmes, the
maintenance(repair threshold is lowered (see point vi. a.) and not higher than 1 000 ppmv for
VOCs other than VOCs classified as CMR 1A or 1B, and 500 ppmv for VOCs classified as CMR
1A or 1B, targeting 100 ppmv.

¢. Measuring fugitive VOC emissions from equipment listed under point iii. a. (see BAT 22).

d. Carrying out maintenance and/or repair actions (see BAT 23, techniques e. and f.), as soon as possible
and where necessary according to the criteria defined in point iii. b. Maintenance and repair actions
are prioritised according to the hazardous properties of the emitted substance(s), the significance of
the emissions and/or operational constraints. The effectiveness of the maintenance and/or repair
actions is verified according to point iii. c., leaving enough time after the intervention (e.g. 2 months).

e. Filling in the database mentioned in point v.

iv. Establishing and implementing a detection and reduction programme for non-fugitive VOC emissions
that includes all of the following features:

a. Listing of equipment identified as relevant non-fugitive VOC emission sources in the inventory of
diffuse VOC emissions (see BAT 2).

b. Monitoring non-fugitive VOC emissions from equipment listed under point iv. a. (see BAT 22).

c. Planning and implementing techniques to reduce non-fugitive VOC emissions (see BAT 23,
techniques a., c. and g. to j.). The planning and implementation of the techniques are prioritised
according to the hazardous properties of the emitted substance(s), the significance of the emissions
and/or operational constraints.

d. Filling in the database mentioned in point v.

v. Establishing and maintaining a database, for diffuse VOC emissions sources that are identified in the
inventory mentioned in BAT 2, for keeping record of:

a. equipment design specifications (including the date and description of any design changes);

b. the equipment maintenance, repair, upgrade, or replacement actions, performed or planned, and their
date of implementation;
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c. the equipment that could not be maintained, repaired, upgraded or replaced due to operational
constraints;

d. the results of the measurements or monitoring, including the concentration(s) of the emitted
substance(s), the calculated leak rate (as kg/year), the recording from OGI cameras (e.g. from the last
LDAR programme) and the date of the measurements or monitoring;

e. the annual quantity of diffuse VOC emissions (as fugitive and non-fugitive emissions), including
information on non-accessible sources and accessible sources not monitored during the year.

vi. Reviewing and updating the LDAR programme periodically. This may include the following:
a. lowering the leak and/or maintenance/repair thresholds (see point iii. b.);

b. reviewing the prioritisation of equipment to be monitored, giving higher priority to (the type of)
equipment identified as leaky during the previous LDAR programme;

¢. planning the maintenance, repair, upgrade or replacement of equipment that could not be performed
during the previous LDAR programme due to operational constraints.

vii. Reviewing and updating the detection and reduction programme for non-fugitive VOC emissions. This
may include the following:

a. monitoring non-fugitive VOC emissions from equipment where maintenance, repair, upgrade or
replacement actions were implemented, in order to determine if those actions were successful;

b. planning the maintenance, repair, upgrade or replacement actions that could not be performed due to
operational constraints.

Applicability

The features points iii., iv., vi., and vii. are only applicable to sources of diffuse VOC emissions for which
monitoring according to BAT 22 is applicable.

The level of detail of the management system for diffuse VOC emissions will be proportionate to the nature,
scale and complexity of the plant, and the range of environmental impacts it may have.

1.1.4.2. Monitoring

BAT 20. BAT is to estimate fugitive and non-fugitive VOC emissions to air separately at least
once every year by using one or a combination of the techniques given below, as well as to
determine the uncertainty of this estimation. The estimation distinguishes between VOCs classified
as CMR 1A or 1B and VOCs that are not classified as CMR 1A or 1B.

Note

The estimation of the diffuse VOC emissions to air takes into account the results of the monitoring carried
out according to BAT 21 and/or to BAT 22.

For the purpose of the estimation, channelled emissions may be counted as non-fugitive emissions when the
inherent characteristics of the waste gas stream (e.g. low velocities, variability of the flow rate and
concentration) do not allow an accurate measurement according to BAT 8.

The main sources of uncertainty of the estimation are identified, and corrective actions are implemented to
reduce the uncertainty.
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Technique

Description

Type of emissions

a. Use of emission factors

See Section 1.4.2.

b. | Use of a mass balance

Estimation based on the difference in the mass of the
substance inputs to and outputs from the plant/
production unit, taking into account the generation
and destruction of the substance in the plant/
production unit.

A mass balance may also consist of measuring the
concentration of VOCs in the product (e.g. raw
material or solvent).

Use of thermodynamic
models

Estimation using the laws of thermodynamics
applied to equipment (e.g. tanks) or particular steps
of a production process.

The following data are generally used as input for

the model:

— chemical properties of the substance (e.g.
vapour pressure, molecular mass);

— process operating data (e.g. operating time, pro-
duct quantity, ventilation);

— characteristics of the emission source (e.g. tank
diameter, colour, shape).

Fugitive and/or non-
fugitive

BAT 21. BAT is to monitor diffuse VOC emissions from the use of solvents by compiling, at least
once every year, a solvent mass balance of the solvent inputs and outputs of the plant, as defined in
Part 7 of Annex VII to Directive 2010/75/EU and to minimise the uncertainty of the solvent mass
balance data by using all of the techniques given below.

Technique

Description

This includes:

Full identification and
quantification of the relevant

— identification and documentation of solvent inputs and outputs

(e.g. channelled and diffuse emissions to air, emissions to water,
solvent output in waste);

substantiated quantification of each relevant solvent input and
output and recording of the methodology used (e.g. measure-

a. solvent inputs and outputs, o ) . o
. - P outp ment, estimation by using emission factors, estimation based on
including the associated ional .
uncertainty operational parameters);

— identification of the main sources of uncertainty of the aforemen-
tioned quantification, and implementation of corrective actions
to reduce the uncertainty;

— regular update of solvent input and output data.

. A solvent tracking system aims to keep control of both the used and
Implementation of a solvent s e .
b. unused quantities of solvents (e.g. by weighing unused quantities

tracking system

returned to storage from the application area).
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Any change that could influence the uncertainty of the solvent mass
Monitoring of changes that balance data is recorded, such as:
c may influence the uncertainty | — malfunctions of the waste gas treatment system: the date and per-
‘ of the solvent mass balance iod of time are recorded;
data — changes that may influence air/gas flow rates (e.g. replacement of
fans): the date and type of change are recorded.
Applicability

This BAT may not apply to the production of polyolefins, PVC or synthetic rubbers.

This BAT may not be applicable to plants whose total annual consumption of solvents is lower than 50
tonnes. The level of detail of the solvent mass balance will be proportionate to the nature, scale and
complexity of the plant, and the range of environmental impacts it may have, as well as to the type and
quantity of solvents used.

BAT 22. BAT is to monitor diffuse VOC emissions to air with at least the frequency given below
and in accordance with EN standards. If EN standards are not available, BAT is to use ISO, national or
other international standards that ensure the provision of data of an equivalent scientific quality.

Type of sources of
diffuse VOC Type of VOCs Standard(s) Minimum monitoring frequency
emissions (') (3

VOCs classified as CMR 1A Once every year () () ()

= or 1B

Sources of fugitive

. EN 15446 () ; :

emissions VOCs not classified as CMR Onhce during the period covered by
1A or 1B each LDAR programme (see BAT 19

point iii.) (%)

VOCs classified as CMR 1A

or 1B Once every year

Sources of non-

fugitive emissions | vocs not classified as CMR
1A or 1B

EN 17628

Once every year (')

(") The monitoring only applies to emission sources that are identified as relevant in the inventory given in BAT 2.

(*) The monitoring does not apply to equipment operated under subatmospheric pressure.

() In the case of inaccessible sources of fugitive VOC emissions (e.g. if the monitoring requires the removal of insulation or
the use of scaffolding), the monitoring frequency may be reduced to once during the period covered by each LDAR
programme (see BAT 19 point iii.).

(*) For the production of PVC, the minimum monitoring frequency may be reduced to once every 5 years if the plant uses
VCM gas detectors to continuously monitor VCM emissions in a way that allows an equivalent level of detection of VCM
leaks.

() In the case of high-integrity equipment (see BAT 23 b.) in contact with VOCs classified as CMR 1A or 1B, a lower
minimum monitoring frequency may be adopted, but in any case at least once every 5 years.

(®) In the case of high-integrity equipment (see BAT 23 b.) in contact with VOCs other than VOCs classified as CMR 1A or
1B, a lower minimum monitoring frequency may be adopted, but in any case at least once every 8 years.

() The minimum monitoring frequency may be reduced to once every 5 years if non-fugitive emissions are quantified by
using measurements.

(®) This standard may be complemented by EN 17628.
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Note

Optical gas imaging (OGI) is a useful complementary technique to the method EN 15446 (‘sniffing’) in order
to identify sources of fugitive VOC emissions and is particularly relevant in the case of inaccessible sources
(see Section 1.4.2.). This technique is described in EN 17628.

In the case of non-fugitive emissions, measurements may be complemented by the use of thermodynamic
models.

Where large amounts (e.g. above 80 t[yr) of VOCs are used/consumed, the quantification of VOC emissions
from the plant with tracer correlation (TC) or with optical absorption-based techniques, such as differential
absorption light detection and ranging (DIAL) or solar occultation flux (SOF), is a useful complementary
technique (see Section 1.4.2.). These techniques are described in EN 17628.

Applicability

BAT 22 only applies when the annual quantity of diffuse VOC emissions from the plant estimated according
to BAT 20 is greater than the following:

For fugitive emissions:

— 1 tonne of VOCs per year in the case of VOCs classified as CMR 1A or 1B; or
— 5 tonnes of VOCs per year in the case of other VOCs.

For non-fugitive emissions:

— 1 tonne of VOCs per year in the case of VOCs classified as CMR 1A or 1B; or

— 5 tonnes of VOCs per year in the case of other VOCs.

1.1.4.3. Prevention or reduction of diffuse VOC emissions

BAT 23. In order to prevent or, where that is not practicable, to reduce diffuse VOC emissions to
air, BAT is to use a combination of the techniques given below with the following order of priority.

Note

The use of techniques to prevent or, where that is not practicable, to reduce diffuse VOC emissions to air is
prioritised according to the hazardous properties of the emitted substance(s) and/or the significance of the
emissions.

Technique Description Type of emissions ‘ Applicability

1. Prevention techniques

This includes:
— minimising pipe lengths;

- . . Applicability may be

Limiting the — reducing the number of pipe con- PP y may
. restricted by
number of nectors (e.g. flanges) and valves; | Fugitive and non- . .
a. e . o " - operational constraints
emission — using welded fittings and connec- | fugitive emissions | . -
oS in the case of existing

sources tions;

. . . plants.
— using compressed air or gravity

for material transfer.
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Technique Description Type of emissions Applicability
High-integrity equipment includes,
but is not limited to:
— bellow valves or double packing
seals or equally effective equip-
ment;
— magnetically driven or canned
pumps/compressors/agitators,
or pumps|/compressors/agitators
using double seals and a liquid
barrier;
— certified high-quality gaskets (e.g.
according to EN 13555) that are Applicability may be
tightened according to technique restricted by
Use of high- e,; operational constraints
b ) . — closed sampling system. . L in the case of existing
. integrity The use of hish-inteorit . ¢ | Fugitive emissions |
equipment ; 08 gity equipmen pants. .
qup is especially relevant to prevent or Generally applicable to
minimise: new plants and major
— emissions of CMR substances or plant upgrades.
substances with acute toxicity;
and/or
— emissions from equipment with
high-leaking potential; and/or
— leaks from processes operated at
high pressures (e.g. between 300
bar and 2 000 bar).
High-integrity equipment is selected,
installed and maintained according
to the type of process and the process
operating conditions.
Applicability may be
restricted:
Collecting Collecting diffuse VOC emissions (e. — for existing plants;
diffuse g. from compressor seals, vents and Fuoiti and|or
o . ) ugitive and non-

C. emissions and | purge lines) and sending them to fuoti - — by safety concerns
treating off- recovery (see BAT 9 and BAT 10) HBIIVE erissions (e.g. avoiding con-
gases and|/or abatement (see BAT 11). centrations  close

to the lower explo-
sive limit).

2. Other techniques

To ease maintenance and/or Aoplicabilit b
Facilitating monitoring activities, the access to ptp .1cta dll; Y maybe
d access andfor | potentially leaky equipment is Fuoiti - restricte ly )
: monitoring facilitated, e.g. by installing ugltive emissions | operational constraints
. in the case of existing
activities platforms, and/or drones are used for Jants
monitoring. p )
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Technique

Description

Type of emissions

Applicability

e. Tightening

This includes:

— tightening of gaskets by person-
nel that is qualified according to
EN 1591-4 and using the
designed gasket stress (e.g. calcu-
lated according to EN 1591-1);

— installing tight caps on open
ends;

— using  flanges
assembled according
13555.

selected and
to EN

Fugitive emissions

Generally applicable.

Replacement
f of leaky

) equipment
and|or parts

This includes the replacement of:

— gaskets;

— sealing elements (e.g. tank lid);

— packing material (e.g. valve stem
packing material).

Fugitive emissions

Generally applicable.

Reviewing and
g updating

This includes:

— reducing the use of solvents
andfor wusing solvents with
lower volatility;

— reducing the formation of side
products containing VOCs;

Non-fugitive
emissions

Applicability may be
restricted in the case of
existing plants due to

rocess design . . operational
P g | — lowering the operating tempera- peratic
constraints.
ture;
— lowering the VOC content in the
final product.
This includes:
— reducing the frequency and dura-
tion of reactor and vessel open-
Reviewing and ings;
updatin, — preventing corrosion by lining or Non-fugitive .
h. paatmg preventing corr y ming U8 Generally applicable.
operating coating of equipment, by paint- emissions
conditions ing pipes (for external corrosion)

and by using corrosion inhibitors
for materials in contact with
equipment.
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1.1.4.4.

Technique Description

Type of emissions Applicability

This includes:

— vapour balancing (see Section
1.4.3);

— closed systems for solid/liquid
and liquid/liquid phase separa-
tions;

— closed systems for cleaning
operations;

— closed sewers and/or waste water
treatment plants;

— closed sampling systems;

— closed storage areas.

Off-gases from closed systems are

sent to recovery (see BAT 9 and BAT

10) and/or abatement (see BAT 11).

Using closed
systems

Applicability may be
restricted by
Non-fugitive operational constraints

emissions in the case of existing
plants and/or by safety
concerns.

This includes:

— installing oil creaming systems
on open surfaces;

— periodically skimming open sur-
faces (e.g. removing floating mat-
ter);

— installing anti-evaporation float-
ing elements on open surfaces;

— treating waste water streams to
remove VOCs and send the
VOCs to recovery (see BAT 9
and BAT 10) and/or abatement
(see BAT 11);

— installing floating roofs on tanks;

— using fixed-roof tanks connected
to a waste gas treatment.

Using
techniques to
j- minimise
emissions from
surfaces

Applicability may be
restricted by
operational constraints
in the case of existing
plants.

Non-fugitive
emissions

BAT conclusions for the use of solvents or the reuse of recovered solvents

The emission levels for the use of solvents or the reuse of recovered solvents given below are associated with
the general BAT conclusions given in Section 1.1 and Section 1.1.4.3.

Table 1.7

BAT-associated emission level (BAT-AEL) for diffuse VOC emissions to air from the use of solvents or
the reuse of recovered solvents

Parameter

BAT-AEL (percentage of the solvent
inputs)
(yearly average) (')

Diffuse VOC emissions

<5%

(") The BAT-AEL does not apply to plants whose total annual consumption of solvents is lower than 50 tonnes.

The associated monitoring is given in BAT 20, BAT 21 and BAT 22.
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1.2. Polymers and synthetic rubbers

The BAT conclusions presented in this section apply to the production of certain polymers. They apply in
addition to the general BAT conclusions given in Section 1.1.

1.2.1. BAT conclusions for the production of polyolefins

BAT 24. BAT is to monitor the TVOC concentration in polyolefin products, at least once every
year for each representative polyolefin grade produced during the same year, in accordance with EN
standards. If EN standards are not available, BAT is to use ISO, national or other international
standards that ensure the provision of data of an equivalent scientific quality.

Polyolefin product Standard(s) Monitoring associated with

HDPE, LDPE, LLDPE

PP No EN standard available BAT 20, BAT 25
EPS, GPPS, HIPS

Note

The measurement samples are taken at the point of transition from the closed to the open system where the
polyolefin comes into contact with the atmosphere.

The closed system refers to the part of the production process where the materials (e.g. reactants, solvents,
suspension agents) are not in contact with the atmosphere. It includes the polymerisation steps, the reuse
and recovery of materials.

The open system refers to the part of the production process where the polyolefins come into contact with
the atmosphere. It includes the finishing steps (e.g. drying, blending) as well as the transfer, handling and
storage of polyolefins.

When the transition point between the open and the closed system cannot be clearly identified, the
measurement samples are taken at an appropriate point.

Applicability

Measurements do not apply to production processes only made up of a closed system.

BAT 25. In order to increase resource efficiency and to reduce emissions to air of organic
compounds, BAT is to use all of the techniques given below, as far as applicable.

Technique Description Applicability

Chemical agents with low | Solvents and suspension agents with | Applicability may be restricted
boiling points low boiling points are used. by operational constraints.
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Technique Description Applicability
The VOC content in the polymer is
lowered, e.g. by using low-pressure
;eigiraéfnhitr;zpls?egnfsr closed-loop Devolatilisation extrusion may
p, | Lowering the VOC content d gen PUIge systems, be restricted by product
R evolatilisation extrusion (see . .
in the polymer . . specifications for the production
Section 1.4.3). The techniques for of HDPE. LDPE and LLDPE
lowering the VOC content depend ’ '
on the type of polymer product and
production process.
Process off-gases arising from the use | Applicability may be restricted
of technique b. as well as from the | by operational constraints
. Collection and treatment of | finishing step, e.g. extrusion and and/or due to safety concerns (e.
" | process off-gases degassing silos, are collected and sent | g. avoiding concentrations close
to recovery (see BAT 9 and BAT 10) | to the lower/upper explosive
and/or abatement (see BAT 11). limit).
Table 1.8
BAT-associated emission levels (BAT-AELs) for total emissions to air of VOCs from the production of
polyolefins expressed as specific emission loads
. . BAT-AEL
Polyolefin product Unit (Yearly average)
HDPE 0,3-1,0 ()
LDPE 0,1-1,4 ) ()
LLDPE ko of polvaleh duced 0,1-0,8
g C per kg of polyolefins produce
PP 0,1-0,9 (1)
GPPS and HIPS <0,
EPS <0,6
(") The lower end of the BAT-AEL range is typically associated with the gas-phase polymerisation process.
() The upper end of the BAT-AEL range may be higher and up to 2,7 g C/kg in the case of the production of EVA or other
copolymers (e.g. ethyl acrylate copolymers).
(*) The upper end of the BAT-AEL range may be higher and up to 4,7 g C/kg if both of the following conditions are met:
— thermal oxidation is not applicable;
— EVA or other copolymers (e.g. ethyl acrylate copolymers) are produced.
The associated monitoring is given in BAT 8, BAT 20, BAT 22 and BAT 24. The monitoring of TVOC
emissions to air includes all emissions from the following process steps, where the emissions are identified as
relevant in the inventory given in BAT 2: storage and handling of raw materials, polymerisation, recovery of
materials and pollutant abatement, finishing of the polymer (e.g. extrusion, drying, blending) as well as the
transfer, handling and storage of polymers.
1.2.2. BAT conclusions for the production of polyvinyl chloride (PVC)

BAT 26. BAT is to monitor channelled emissions to air with at least the frequency given below
and in accordance with EN standards. If EN standards are not available, BAT is to use ISO, national
or other international standards that ensure the provision of data of an equivalent scientific quality.
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I . Minimum monitoring Monitoring
Substance Emission points Standard(s) frequency () associated with
Any stack with a VCM mass Generic EN Continuous ()
flow of > 25 g/h standards (%)
VCM cwith dard BAT 29
Any stack with a VCM mass No EN standar " /5
flow of < 25 g/h available Once every 6 months () ()

(") The monitoring of VCM emissions from finishing steps (e.g. drying, blending) as well as from the transfer, handling and
storage of PVC may be replaced by the monitoring in BAT 27.

() Generic EN standards for continuous measurements are EN 14181, EN 15267-1, EN 15267-2 and EN 15267-3.

() The minimum monitoring frequency may be reduced to once every 6 months if the emission levels are proven to be
sufficiently stable.

(*) To the extent possible, the measurements are carried out at the highest expected emission state under normal operating
conditions.

() The minimum monitoring frequency may be reduced to once every year if the emission levels are proven to be
sufficiently stable.

BAT 27. BAT is to monitor the residual vinyl chloride monomer concentration in PVC
slurry/latex, at least once every year for each representative PVC grade produced during the same
year, in accordance with EN standards.

Substance Standard(s) Monitoring associated with

VCM ENISO 6401 BAT 30

Note

The samples of the PVC slurry/latex are taken at the point of transition from the closed to the open system
where the PVC slurry/latex comes into contact with the atmosphere.

The closed system refers to the part of the production process where the PVC slurry/latex is not in contact
with the atmosphere. It generally includes the polymerisation steps, the reuse and recovery of VCM.

The open system is the part of the system where the PVC slurry/latex comes into contact with the atmosphere.
It includes the finishing steps (e.g. drying and blending) as well as the transfer, handling and storage of PVC.

BAT 28. In order to increase resource efficiency and to reduce the mass flow of organic
compounds sent to the final waste gas treatment, BAT is to recover the vinyl chloride monomer
from process off-gases by using one or a combination of the techniques given below, and to reuse
the recovered monomer.

Technique Description
a. Absorption (regenerative) See Section 1.4.1.
b. | Adsorption (regenerative) See Section 1.4.1.
C. Condensation See Section 1.4.1.
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Applicability

Recovery may be restricted where the energy demand is excessive due to the low concentration of the
compound(s) concerned in the process off-gas(es).

BAT 29. In order to reduce channelled emissions to air of vinyl chloride monomer from the
recovery of vinyl chloride monomer, BAT is to use one or a combination of the techniques given
below.

Technique Description Applicability
a. Absorption See Section 1.4.1.
b. Adsorption See Section 1.4.1. Generally applicable
c. Condensation See Section 1.4.1.

Applicability of recuperative and regenerative
thermal oxidation to existing plants may be
restricted by design and/or operational

constraints.
d. Thermal oxidation See Section 1.4.1.
Applicability may be restricted where the energy
demand is excessive due to the low
concentration of the compound(s) concerned in
the process off-gases.
Table 1.9

BAT-associated emission level (BAT-AEL) for channelled emissions to air of VCM from the recovery

of VCM
BAT-AEL (mg/Nm’)
Substance (Daily average or average over the sampling period)
VCM <0,5-1()0)

(") The BAT-AEL does not apply to minor emissions (i.e. when the VCM mass flow is below e.g. 1 g/h).
(*) The upper end of the BAT-AEL range may be higher and up to 5 mg/Nm’ if both of the following conditions are met:

— thermal oxidation is not applicable;
— the plant is not directly associated to the production of EDC and VCM.

The associated monitoring is given in BAT 26.

BAT 30. In order to reduce emissions to air of vinyl chloride monomer, BAT is to use all of the
techniques given below.
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Technique Description

This includes:

— storing VCM in refrigerated tanks at atmospheric pressure or

a. Appropriate VCM storage facilities in pressurised tanks at ambient temperature;

— using refrigerated reflux condensers or connecting tanks for
VCM recovery (see BAT 28) and/or abatement (see BAT 29).

b. | Vapour balancing See Section 1.4.3.

This includes:

— reducing the frequency and duration of reactor openings;

— venting off-gases from latex storage tanks and from connec-
tions to VCM recovery (see BAT 28) and/or abatement (see
BAT 29) prior to opening the reactor;

. Minimisation of emissions of — flushing the reactor with inert gas prior to opening and
: residual VCM from equipment venting off-gases to VCM recovery (see BAT 28) and/or
abatement (see BAT 29);
— draining the liquid content of the reactor to closed vessels
prior to opening the reactor;
— cleaning the reactor with water prior to opening and drain-
ing the water to the stripping system.
d Lowering the VCM content in the See Section 1.4.3.
polymer by stripping
Collection and treatment of Process off-gases from the use of technique d. are collected and
€. sent to VCM recovery (see BAT 28) and/or abatement (see BAT
process off-gases 29)
Table 1.10

BAT-associated emission levels (BAT-AELs) for total emissions to air of VCM from the production of
PVC expressed as specific emission loads

. BAT-AEL
PVC type Unit (Yearly average)
S-PVC 0,01-0,045
g VCM per kg of PVC produced
E-PVC 0,25-0,3 ()

(") The upper end of the BAT-AEL range may be higher and up to 0,5 g VCM per kg of PVC produced if both of the
following conditions are met:

— thermal oxidation is not applicable;
— the plant is not directly associated to the production of EDC and VCM.

The associated monitoring is given in BAT 20, BAT 22, BAT 26 and BAT 27. The monitoring of VCM
emissions to air includes all emissions from the following process steps or equipment, where the emissions
are identified as relevant in the inventory given in BAT 2: finishing, e.g. drying and blending; transfer,
handling and storage; reactor openings; gasholders; waste water treatment plants; recovery and/or abatement
of VCM.
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Table 1.11

BAT-associated emission levels (BAT-AELs) for the VCM concentration in the PVC slurry/latex

. BAT-AEL
PVC type Unit (Yearly average)
S-PVC 0,01-0,03
g VCM per kg of PVC produced
E-PVC 0,2-0,4

The associated monitoring is given in BAT 27.

1.2.3. BAT conclusions for the production of synthetic rubbers

BAT 31. BAT is to monitor the TVOC concentration in synthetic rubbers, at least once every
year for each representative synthetic rubber grade produced during the same year, in accordance
with EN standards. If EN standards are not available, BAT is to use ISO, national or other
international standards that ensure the provision of data of an equivalent scientific quality.

Substance/Parameter Standard(s) Monitoring associated with

VOCs No EN standard available BAT 32

Note

The samples are taken after lowering the VOC content in the polymer (see BAT 32 a.) where the synthetic
rubber comes into contact with the atmosphere.

Applicability

Measurements do not apply to production processes only made up of a closed system.

BAT 32. In order to reduce emissions to air of organic compounds, BAT is to use one or a
combination of the techniques given below.

Technique Description
a Lowering the VOC content in the The VOC content in the polymer is lowered by using
) polymer stripping or devolatilisation extrusion (see Section 1.4.3).
b Collection and treatment of process Process off-gases are collected and sent to recovery (see BAT
: off-gases 9 and BAT 10) and/or abatement (see BAT 11).
Table 1.12

BAT-associated emission level (BAT-AEL) for total emissions to air of VOC from the production of
synthetic rubbers expressed as specific emission load

BAT-AEL

Substance/Parameter Unit
(Yearly average)

TVOC g C per kg of synthetic rubber produced 0,2-4,2
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The associated monitoring is given in BAT 8, BAT 20, BAT 22 and BAT 31. The monitoring of TVOC
emissions to air includes all emissions from the following process steps, where the emissions are identified as
relevant in the inventory given in BAT 2: storage of raw materials, polymerisation, recovery of materials and
abatement techniques, finishing of the polymer (e.g. extrusion, drying, blending) as well as the transfer,
handling and storage of synthetic rubbers.

1.2.4. BAT conclusions for the production of viscose using CS,

BAT 33. BAT is to monitor channelled emissions to air with at least the frequency given below
and in accordance with EN standards. If EN standards are not available, BAT is to use ISO, national
or other international standards that ensure the provision of data of an equivalent scientific quality.

Minimum Monitorin
Substance () Emission points Standard(s) nflonitoring associated ngth
requency
Any stack with a mass flow Generic EN Continuous ()
Carbon of > 1 kg/h standards (?)
disulphide (CS,) Any stack with a mass flow No EN standard Once every year (/)
of <1kg/h available Yy
BAT 35
Any stack with a mass flow Generic EN . 5
f>50¢g/h standards (?) Continuous ()
Hydrogen ot=ovsg
sulphide (H,S) Any stack with a mass flow No EN standard Once every year (/)
of <50 g/h available Yy

(") The monitoring only applies when the substance concerned is identified as relevant in the waste gas stream based on the
inventory given in BAT 2.

() Generic EN standards for continuous measurements are EN 14181, EN 15267-1, EN 15267-2 and EN 15267-3.

() In the case of the production of casing, the minimum monitoring frequency may be reduced to once every month when
continuous monitoring is not possible due to analytical interference.

(*) To the extent possible, the measurements are carried out at the highest expected emission state under normal operating
conditions.

BAT 34. In order to increase resource efficiency and to reduce the mass flow of CS, and H,S
sent to the final waste gas treatment, BAT is to recover CS, by using technique a. and/or technique b.
or a combination of technique c. with technique(s) a. and/or b., given below and to reuse the CS,, or,
alternatively, to use technique d.

Main
Technique substance Description Applicability
targeted

Generally applicable for the
production of casing.

For other products, applicability may
be restricted where the energy demand
is excessive due to high waste gas
volume flows (above e.g. 120 000
Nm’/h) or low H,S concentration in
the waste gas (below e.g. 0,5 g/Nm’).

Absorption

. H,S See Section 1.4.1.
(regenerative)
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Applicability

Applicability may be restricted where
the energy demand for recovery is
excessive if the concentration of CS, in
the waste gas is below e.g. 5 g/[Nm’.

Main
Technique substance Description
targeted
b, | Adsorption H.S,CS, | See Section 1.4.1.
(regenerative)
c. Condensation H,S, CS, See Section 1.4.1.
Process off-gases
. containing CS, and
d. | Production of HS.CS, | HjSarcusedto
P produce sulphuric
acid.

Applicability may be restricted if the
concentration of CS, and/or H,S in the
waste gas is below 5 g/Nm’.

BAT 35.

In order to reduce channelled emissions to air of CS, and H,S, BAT is to use one or a
combination of the techniques given below.

Main
substance
targeted

Technique

Description

Applicability

a. Absorption H,S

See Section 1.4.1.

Generally applicable.

b. Bioprocesses CS, H,S

See Section 1.4.1.

Applicability may be restricted where
the energy demand is excessive due to
high waste gas volume flows (e.g.
above 60 000 Nm’/h) or high CS,
concentration in the waste gas (e.g.
above 1 000 mg/Nm’) or too low H,S
concentration.

C. Thermal oxidation CS, H,S

See Section 1.4.1.

Applicability of recuperative and
regenerative thermal oxidation to
existing plants may be restricted by
design and/or operational constraints.

Applicability may be restricted where
the energy demand is excessive due to
the low concentration of the
compound(s) concerned in the process
off-gases.

Table 1.13

BAT-associated emission levels (BAT-AELs) for channelled emissions to air of CS, and H,S from the
production of viscose using CS,

BAT-AEL (mg/Nm’)

Substance (Daily average or average over the sampling
period) ()
CS, 5-400 () ()
st 1'1 O (4)
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(") The BAT-AEL does not apply to the production of filament yarn.
(*) The upper end of the BAT-AEL range may be higher and up to 500 mg CS,/Nm’ if:
a) both of the following conditions are fulfilled:
— Dbioprocesses (see BAT 35 b) are not applicable;
— the CS, recovery efficiency (see BAT 34) is = 97 %; or
b) CS, recovery is not applicable.
(*) The lower end of the BAT-AEL range can be achieved by using thermal oxidation or technique d. in BAT 34.
(*) The upper end of the BAT-AEL range may be higher and up to 30 mg/Nm’, when the sum of H,S and CS, (expressed as
Total S) is close to the lower end of the BAT-AEL range in Table 1.14.

The associated monitoring is given in BAT 33.

Table 1.14

BAT-associated emission levels (BAT-AELs) for emissions to air of H,S and CS, from the production
of staple fibres and casing expressed as specific emission loads

BAT-AEL

Parameter Process Unit
(Yearly average)

Production of staple
Sum of H,S and CS, fibres g Total S per kg of
(expressed as Total S) () product

Casing 120-250

6-9

(") Emissions to air refer to channelled emissions only.

The associated monitoring is given in BAT 33.

1.3. Process furnaces/heaters

The BAT conclusions presented in this section apply when process furnaces/heaters with a total rated thermal
input equal to or greater than 1 MW are used in the production processes included in the scope of these BAT
conclusions. They apply in addition to the general BAT conclusions given in Section 1.1.

Where the waste gases of two or more separate process furnaces/heaters are, or could, in the judgement of the
competent authority, be discharged through a common stack, the capacities of all individual furnaces/heaters
shall be added together for the purpose of calculating the total rated thermal input.

BAT 36. In order to prevent or, where that is not practicable, to reduce channelled emissions to
air of CO, dust, NOx and SOy, BAT is to use technique c. and one or a combination of the other
techniques given below.

Main inorganic
Technique Description compounds Applicability
targeted

Primary techniques

See Section 1.4.1. This
includes switching from The switch from liquid to gaseous
liquid to gaseous fuels, NO-. SO dust fuels may be restricted by the design
taking into account the 0 SU% QUSE of the burners in the case of existing
overall hydrocarbon process furnaces/heaters.

balance.

a. Choice of fuel
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Main inorganic
Technique Description compounds Applicability
targeted

For existing process furnaces/
b. | Low-NOx burner | See Section 1.4.1. NOx heaters, the applicability may be
restricted by their design.

Optimised

combustion See Section 1.4.1. CO, NOx Generally applicable.

Secondary techniques

Applicability may be restricted for
d. | Absorption See Section 1.4.1. SOy, dust existing process furnaces/heaters by
space availability.

N Fabric ﬁlt?r or See Section 1.4.1. Dust Not appl'lcable when only
absolute filter combusting gaseous fuels.
. . Applicability to existing process
f. Selectlye catalytic See Section 1.4.1. NOx furnaces/heaters may be restricted
reduction (SCR) b N1
y space availability.
Applicability to existing process
Selective non- furnaces/heaters may be restricted
g. | catalyticreduction | See Section 1.4.1. NOx by the temperature window
(SNCR) (800-1 100 °C) and the residence
time needed for the reaction.
Table 1.15

BAT-associated emission level (BAT-AEL) for channelled NOx emissions to air and indicative
emission level for channelled CO emissions to air from process furnaces/heaters

Parameter BAT-AEL (mg/Nm’)
(Daily average or average over the sampling period)
Nitrogen oxides (NOx) 30-150 () () @)
Carbon monoxide (CO) No BAT-AEL (¥

(") In the case of the production of complex inorganic pigments, the upper end of the BAT-AEL range may be higher and
up to 400 mg/Nm* when condition b) below is met, and up to 1 000 mg/Nm* when conditions a) and b) below are met:

a) the combustion temperature is higher than 1 000 G

b) oxygen-enriched air or pure oxygen is used.

() The BAT-AEL does not apply to minor emissions (i.e. when the NOx mass flow is below e.g. 500 g/h).

(*) The upper end of the BAT-AEL range may be higher and up to 200 mg/Nm’® when direct heating is used.

(*) As an indication, the emission levels for carbon monoxide are 4-50 mg/Nm’, as a daily average or average over the
sampling period.

The associated monitoring is given in BAT 8.
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1.4. Description of techniques
1.4.1. Techniques to reduce channelled emissions to air
Technique Description

The removal of gaseous or particulate pollutants from a process off-gas or waste gas
stream via mass transfer to a suitable liquid, often water or an aqueous solution. It
may involve a chemical reaction (e.g. in an acid or alkaline scrubber). In the case of
regenerative absorption, the compounds may be recovered from the liquid.

Absorption

The removal of pollutants from a process off-gas or waste gas stream by retention on
a solid surface (activated carbon is typically used as the adsorbent). Adsorption may
be regenerative or non-regenerative.

In non-regenerative adsorption, the spent adsorbent is not regenerated but disposed
Adsorption of.

In the case of regenerative adsorption, the adsorbate is subsequently desorbed, e.g.
with steam (often on site), for reuse or disposal and the adsorbent is reused. For
continuous operation, typically more than two adsorbers are operated in parallel, one
of them in desorption mode.

Bioprocesses include the following:

— Biofiltration: the waste gas stream is passed through a bed of organic material
(such as peat, heather, compost, root wood, tree bark, peat, compost, softwood
and different kinds of combinations) or some inert material (such as clay, acti-
vated carbon, and polyurethane), where it is biologically oxidised by naturally
occurring microorganisms into carbon dioxide, water, inorganic salts and bio-
mass.

Bioprocesses — Bioscrubbing: the removal of the pollutant compounds from a waste gas stream
using a combination of wet scrubbing (absorption) and biodegradation under
aerobic conditions. The scrubbing water contains a population of microorgan-
isms suitable to oxidise biodegradable gaseous compounds. The absorbed pollu-
tants are degraded in aerated sludge tanks.

— Biotrickling: the removal of the pollutant compounds from a waste gas stream in
a biological trickle-bed reactor. The pollutants are absorbed by the water phase
and transported to the biofilm, where the biological transformation takes place.

The use of fuel (including support/auxiliary fuel) with a low content of potential
Choice of fuel pollution-generating compounds (e.g. low sulphur, ash, nitrogen, fluorine or chlorine
content in the fuel).

The removal of vapours of organic and inorganic compounds from a process off-gas
or waste gas stream by reducing its temperature below its dew point so that the
Condensation vapours liquefy. Depending on the operating temperature range required, different
cooling media are used, e.g. water or brine.

In cryogenic condensation, liquid nitrogen is used as a cooling medium.

Equipment for the removal of dust from a process off-gas or waste gas stream based

1 . . . A :
Cyclone on imparting centrifugal forces, usually within a conical chamber.
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Technique Description

An electrostatic precipitator (ESP) is a particulate control device that uses electrical
forces to move particles entrained within a waste gas stream onto collector plates. The
Electrostatic entrained particles are given an electrical charge when they pass through a corona
precipitator where gaseous ions flow. Electrodes in the centre of the flow lane are maintained at a
high voltage and generate the electrical field that forces the particles to the collector
walls. The pulsating DC voltage required is in the range of 20-100 kV.

Absolute filters, also referred to as high-efficiency particle air (HEPA) filters or ultra-
low penetration air (ULPA) filters, are constructed from glass cloth or fabrics of
Absolute filter synthetic fibres through which gases are passed to remove particles. Absolute filters
show higher efficiencies than fabric filters. The classification of HEPA and ULPA filters
according to their performance is given in EN 1822-1.

A flat-bed filter in which aerosols combine into droplets. Highly viscous droplets
High-efficiency air remain on the filter fabric which contains the residues to be disposed of and separated
filter (HEAF) into droplets, aerosols and dust. HEAFs are particularly suitable for treating highly
viscous droplets.

Fabric filters, often referred to as bag filters, are constructed from porous woven or

felted fabric through which gases are passed to remove particles. The use of a fabric
filter requires the selection of a fabric suitable for the characteristics of the waste gas
and the maximum operating temperature.

Fabric filter

The technique (including ultra-low-NOx burner) is based on the principles of
reducing peak flame temperatures. The air/fuel mixing reduces the availability of
oxygen and reduces the peak flame temperature, thus retarding the conversion of
fuel-bound nitrogen to NOx and the formation of thermal NOy, while maintaining
high combustion efficiency. The design of ultra-low-NOy burners includes (air/)fuel
staging and exhaust/flue-gas recirculation.

Low-NOy burner

Good design of the combustion chambers, burners and associated equipment/devices
is combined with optimisation of combustion conditions (e.g. the temperature and
residence time in the combustion zone, efficient mixing of the fuel and combustion
air) and the regular planned maintenance of the combustion system according to
suppliers’ recommendations. Combustion conditions control is based on the
continuous monitoring and automated control of appropriate combustion
parameters (e.g. O,, CO, fuel to air ratio, and unburnt substances).

Optimised
combustion

Optimisation of design and operation of catalytic or thermal oxidation to promote
the oxidation of organic compounds including PCDD/F present in the waste gases, to
prevent PCDD/F and the (re)formation of their precursors, as well as to reduce the
generation of pollutants such as NOx and CO.

Optimisation of
catalytic or thermal
oxidation
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Technique

Description

Catalytic oxidation

Abatement technique which oxidises combustible compounds in a waste gas stream
with air or oxygen in a catalyst bed. The catalyst enables oxidation at lower
temperatures and in smaller equipment compared to thermal oxidation. The typical
oxidation temperature is between 200 °C and 600 °C.

For process off-gases with low VOC concentrations (e.g. < 1 g/Nm’), pre-
concentration steps may be applied using adsorption (rotor or fixed bed, with
activated carbon or zeolites). VOCs adsorbed in the concentrator are desorbed by
using heated ambient air or heated waste gas, and the resulting volume flow with
higher VOC concentration is directed to the oxidiser.

Molecular sieves (‘'smoothers’), typically composed of zeolites, may be used before the
concentrators or the oxidiser to level down high variations of VOC concentrations in
the process off-gases.

Thermal oxidation

Abatement technique which oxidises combustible compounds in a waste gas stream
by heating it with air or oxygen to above its auto-ignition point in a combustion
chamber and maintaining it at a high temperature long enough to complete its
combustion to carbon dioxide and water. The typical combustion temperature is
between 800 °C and 1 000 °C.

Several types of thermal oxidation are operated:

— Straight thermal oxidation: thermal oxidation without energy recovery from the
combustion.

— Recuperative thermal oxidation: thermal oxidation using the heat of the waste
gases by indirect heat transfer.

— Regenerative thermal oxidation: thermal oxidation where the incoming waste gas
stream is heated when passing through a ceramic-packed bed before entering the
combustion chamber. The purified hot gases exit this chamber by passing
through one (or more) ceramic-packed bed(s) (cooled by an incoming waste gas
stream in an earlier combustion cycle). This reheated packed bed then begins a
new combustion cycle by preheating a new incoming waste gas stream.

For process off-gases with low VOC concentrations (e.g. < 1 g/Nm’), pre-

concentration steps may be applied using adsorption (rotor or fixed bed, with

activated carbon or zeolites). VOCs adsorbed in the concentrator are desorbed by
using heated ambient air or heated waste gas, and the resulting volume flow with
higher VOC concentration is directed to the oxidiser.

Molecular sieves (‘'smoothers’), typically composed of zeolites, may be used before the

concentrators or the oxidiser to level down high variations of VOC concentrations in

the process off-gases.

Selective catalytic
reduction (SCR)

Selective reduction of nitrogen oxides with ammonia or urea in the presence of a
catalyst. The technique is based on the reduction of NO to nitrogen in a catalytic bed
by reaction with ammonia at an optimum operating temperature that is typically
around 200- 450 °C. In general, ammonia is injected as an aqueous solution; the
ammonia source can also be anhydrous ammonia or a urea solution. Several layers of
catalyst may be applied. A higher NOx reduction is achieved with the use of a larger
catalyst surface, installed as one or more layers. ‘In-duct’ or ‘slip’ SCR combines SNCR
with downstream SCR which reduces the ammonia slip from SNCR.

Selective non-catalytic
reduction (SNCR)

Selective reduction of nitrogen oxides to nitrogen with ammonia or urea at high
temperatures and without catalyst. The operating temperature window is maintained
between 800 °C and 1 000 °C for optimal reaction.
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1.4.2. Techniques to monitor diffuse emissions to air
Technique Description

Differential A laser-based technique using differential absorption LIDAR (light detection and

absorption LIDAR ranging), which is the optical analogue of radio-wave-based RADAR. The technique

(DIAL) relies on the back-scattering of laser beam pulses by atmospheric aerosols, and the
analysis of the spectral properties of the returned light collected with a telescope.
Emission factors are numbers that can be multiplied by an activity rate (e.g. the
production output), in order to estimate the emissions from the installation. Emission
factors are generally derived through the testing of a population of similar process
equipment or process steps. This information can be used to relate the quantity of

Emission factor material emitted to some general measure of the scale of activity. In the absence of
other information, default emission factors (e.g. literature values) can be used to
provide an estimate of the emissions.
Emission factors are usually expressed as the mass of a substance emitted divided by
the throughput of the process emitting the substance.

Leak Detection and A structured approach to reduce fugitive VOC emissions by detection and subsequent

Repair (LDAR) repair or replacement of leaking components. The LDAR programme consists of one
or more campaigns. A campaign is usually conducted over 1 year, where a certain

programme percentage of the pieces of equipment is monitored.
Optical gas imaging uses small lightweight hand-held or fixed cameras which enable
the visualisation of gas leaks in real time, so that they appear as ‘smoke’ on a video

Optical gas imaging recorder together with the image of the equipment concerned, to easily and rapidly

(OGI) methods locate significant VOC leaks. Active systems produce an image with a back-scattered
infrared laser light reflected on the equipment and its surroundings. Passive systems
are based on the natural infrared radiation of the equipment and its surroundings.

Solar occultation flux The technique is based on the recording and spectrometric Fourier Transform

(SOP) analysis of a broadband infrared or ultraviolet/visible sunlight spectrum along a given
geographical itinerary, crossing the wind direction and cutting through VOC plumes.

1.4.3. Techniques to reduce diffuse emissions

Technique Description
When the concentrated rubber solution is further processed by extrusion, the solvent
Devolatilisation vapours (commonly cyclohexane, hexane, heptane, toluene, cyclopentane,
extrusion isopentane or mixtures thereof) coming from the vent hole of the extruder are
compressed and sent to recovery.
VOCs contained in the polymer are transferred to the gaseous phase (e.g. by using
Stripping steam). The removal efficiency may be optimised by a suitable combination of

temperature, pressure and residence time and by maximising the ratio of free polymer
surface to total polymer volume.

Vapour balancing

The vapour from a piece of receiving equipment (e.g. a tank) that is displaced during
the transfer of a liquid and is returned to the delivery equipment from which the
liquid is delivered.
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Appendix 3: Laboratory Accreditation Scopes and Certificates



ACCREDITATION (CERTIFICATE
— Natlonal Accteditation Board - Malta —

ISO/IEC 17025
ACCREDITED

O\NY | TESTING
NAB- MALTA | N°_ 018

Sunlab Group Ltd

Life Sciences Park, San Gwann Industrial Estate,
San Gwann

is accredited by the National Accreditation Board — Malta to undertake testing as detailed in
the Scope of Accreditation bearing the above accreditation registration number,
in compliance with the International Standard

EN ISO/IEC 17025:2017
“General Requirements for the Competence of Testing and Calibration Laboratories”

This Certificate Must Only Be Read in Conjunction with the Annexed Scope of Accreditation which
defines the tests for which the laboratory has been accredited.

This Accreditation shall remain in force subject to continuing compliance with NAB-MALTA accreditation
criteria, EN ISO/IEC17025 and any further requirements specified by the National Accreditation Board.

Certificate Number 018/7 Initial Certificate issue date ~ 21/07/2016
Accredited Scope  Testing (as described in Scope of Accreditation dated 21/02/2024)

OB -MALTA

Chairman — National Accreditation Board Difector - National %c reditation Board

NAB-MALTA is recognized by Legal Notjce 306 of 2007 ag/the national body responsible for assessing and
accrediting the competence of conformity agsessment bodieg in the field of calibration, testing, inspection,
certification of management systems, produd{s and persongel, and EMAS verifiers in line with EU Reg.

o, 765(2008) Art. 4(1). NAB-MALTA is an EAMLA sigpftory for testing, calibration and inspection.

. .—fa This certificate remains the property of NAB-MALTA and shall be returned immediately upon request.
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ACCREDITED Sunlab Group Ltd

P | TesTinG L
NAB. MALTA | - 018 Scope of Accreditation

Contact person = Carmelo Martini
Address | LS 2.0.12 - Sir Temi Buildings, Malta Life Sciences Park, San Gwann SGN 3000

Telephone | +35621381391

Company Reg. No. | C44052
Email Info@sunlabgroup.com

Website | www.sunlabgroup.com

ACCREDITATION INFORMATION - TESTING LABORATORY

Accreditation No. 018
Accreditation Certificate No. 018/7
Accredited according to EN ISO/IEC 17025:2017
Accreditation Scope No. S018/7
Date of issue of this Scope Wednesday, 21 February 2024
SCOPE OF ACCREDITATION Issue No: S018/7 Page 1 of 8

TESTING LABORATORY

Laboratory Locations

. " L Location
Location Details Activity Code
Address
Life Sciences Park, San Gwann Industrial Head Office N/A
Estate, San Gwann

Site activities performed away from the locations listed above

Location Details Activity Location
Code

Clients Environmental Testing B

NAB-Malta is a signatory for the EA MLA in National Accreditation Board - Malta (NAB - MALTA)
Mizzi House, 1st Floor, National Road, Blata I-Bajda HMR9010, Malta

testing, calibration and inspection
Tel No. (+356) 23952510
Web: www.nabmalta.org.mt - Email:info@nabmalta.org.mt



ISO/IEC 17025
ACCREDITED Sunlab Group Ltd
a‘a TESTING . .
NAB- MALTA | v 018 Scope of Accreditation
SCOPE OF ACCREDITATION  |so18/7 issued on  21/02/2024 | Page 2 of 8
Material/ Product/ Matrix Tested Type of test, parameter/ Standard Loc.
component/ Specifications/ In- code

characteristic measured,
range of measurement,
equipment

House Methods
/Techniques

Environmental Monitoring - Ambient Air Quality

Ambient Air Quality Sampling for the DM 06/09/1994 SO n° 129 B
determination of airborne GU n° 220 20/09/1994 All.2
asbestos fibres

Ambient Air Quality Sampling for the EN 12341:2014 (excluding B
determination of particulate the following chapters and
matter - PM10 relative subclauses: 5.2, 6.2,

6.4,6.5,7.9,7.10,7.11)

Ambient Air Quality Sampling for the EN 15549:2008 (excluding B
determination of the following chapters and
benzo[a]pyrene relative subclauses: 10, 11,

12, 13)

Ambient Air Quality (PM10 fraction of  Sampling for the EN 14902:2005 + EC 1- B

suspended particulate matter) determination of Pb, Cd, 2008 (excluding the
As and Ni following chapters and

relative subclauses: 9,10)

Ambient Air Quality (Filters) Sampling for the Internal Method IM-01-2015 B
determination of total Rev. 2
particulate matter, total
dusts

Ambient Air Quality Sampling for the EN 12341:2014 (excluding B

NAB-Malta is a signatory for the EA MLA in
testing, calibration and inspection

determination of particulate
matter - PM2,5

the following chapters and

relative subclauses: 5.2, 6.2,

6.4,6.5,7.9,7.10,7.11)

National Accreditation Board - Malta (NAB - MALTA)
Mizzi House, 1st Floor, National Road, Blata I-Bajda HMR9010, Malta
Tel No. (+356) 23952510

Web: www.nabmalta.org.mt - Email:info@nabmalta.org.mt



| AeoReomd Sunlab Group Ltd

P | TesTin

NAB- MALTA | w 018 Scope of Accreditation
SCOPE OF ACCREDITATION  |so18/7 issued on  21/02/2024 | Page 3 of 8
Material/ Product/ Matrix Tested Type of test, parameter/ Standard Loc.
component/ Specifications/ In- code

characteristic measured,
range of measurement,

House Methods
/Techniques

equipment
Environmental Monitoring - Other
Liquid, granular, paste, coarse, Sampling UNI 10802:2013 B
monolithic and Waste
Soils, land Sampling UNICHIM Manual n°196/2 B
2004 (only paragraph n°5
and 6)
Marine sediments Sampling of marine ISO 5667-19:2004 B
sediments

Environmental Monitoring - Stack emissions

Stack emissions (adsorbent solutions) Sampling for the
determination of ammonia

Unichim Method n°632:1984 B
(excluding the chapter n.7
and relative subclauses)

Stack emissions Sampling for the EN 13284-1:2017 B
determination of mass
concentration of dusts

NAB-Malta is a signatory for the EA MLA in National Accreditation Board - Malta (NAB - MALTA)

testing, calibration and inspection

Mizzi House, 1st Floor, National Road, Blata I-Bajda HMR9010, Malta
Tel No. (+356) 23952510

Web: www.nabmalta.org.mt - Email:info@nabmalta.org.mt



ISOMNEC 17025
ACCREDITED

N TESTING

NAB- MALTA | n- 018

Sunlab Group Ltd
Scope of Accreditation

SCOPE OF ACCREDITATION

| so18/7 issued on  21/02/2024 |

Page 4 of 8

Material/ Product/ Matrix Tested

Type of test, parameter/ Standard
component/ Specifications/ In-
characteristic measured, House Methods
range of measurement, /Techniques
equipment

Loc.
code

Stack emissions

Sampling for the Unichim Method n°634:1984 B

determination of hydrogen
sulphide

Stack emissions (vials)

Stack emissions

Stack emissions

Stack emissions

Sampling for the CEN /TS 13649:2015 B
determination of volatile (excluding the chapter n.7
organic compounds: and relative subclauses)

acetone, toluene, hexane,
penthane, o-xylene, m-
pxylene, trichloroethylene,
1,1,1-trichloroethane, 4-
metil-2-penthane,
tetrachloroethylene,
ethylacetate, 1-butanol, 2-
butanone,
dichloromethane, styrene,
2- butanol

Determination of total EN 12619:2013
organic carbon (TOC)

Determination of carbon ISO 11042-1:1996
oxide (CO), carbon dioxide

(C0O2), nitrogen monoxide

(NO), nitrogen oxides

(NOXx), sulphur dioxide

(S02)

Determination of oxygen EN 14789:2017

NAB-Malta is a signatory for the EA MLA in
testing, calibration and inspection

National Accreditation Board - Malta (NAB - MALTA)

Mizzi House, 1st Floor, National Road, Blata I-Bajda HMR9010, Malta

Tel No. (+356) 23952510

Web: www.nabmalta.org.mt - Email:info@nabmalta.org.mt




ISOMNEC 17025
ACCREDITED

N TESTING

NAB- MALTA | n- 018

Sunlab Group Ltd
Scope of Accreditation

SCOPE OF ACCREDITATION  |so18/7 issued on  21/02/2024 | Page 5 of 8
Material/ Product/ Matrix Tested Type of test, parameter/ Standard Loc.
component/ Specifications/ In- code

characteristic measured, House Methods
range of measurement, /Techniques

equipment

Stack emissions Determination of water EN 14790:2017 B
vapour

Stack emissions Determination of flow and EN ISO 16911-1:2013 B
velocity Annex A

Stack emissions (filters and Sampling for the EN 14385:2004 (excluding B

absorbent solutions) determination of arsenic, the following chapters and
cadmium, chromium, relative subclauses: 8.7, 8.8
cobalt, copper, and Annexes D and E)

Stack emissions

manganese, nickel, lead,
antimony , thallium and
vanadium

Determination of the mass  EN 15058:2017 B
concentration of carbon

monoxide (CO). Reference

method: non-dispersive

infrared spectrometry

Stack emissions

Stack emissions

Determination of mass EN 14792:2017 B
concentration of nitrogen

oxides (NOXx). Reference

method:

chemiluminescence

Sampling for the EN 14791:2017 (excluding B
determination of mass the following chapters and
concentration of sulphur relative subclauses: 6.3 and
dioxide (SO3) 9)

NAB-Malta is a signatory for the EA MLA in
testing, calibration and inspection

National Accreditation Board - Malta (NAB - MALTA)

Mizzi House, 1st Floor, National Road, Blata I-Bajda HMR9010, Malta
Tel No. (+356) 23952510

Web: www.nabmalta.org.mt - Email:info@nabmalta.org.mt




ISO/IEC 17025
ACCREDITED Sunlab Group Ltd
z“a TESTING . .
NAB- MALTA | w 018 Scope of Accreditation
SCOPE OF ACCREDITATION  |so18/7 issued on  21/02/2024 | Page 6 of 8
Material/ Product/ Matrix Tested Type of test, parameter/ Standard Loc.
component/ Specifications/ In- code
characteristic measured, House Methods
range of measurement, /Techniques
equipment
Stack emissions Sampling for the EN 1948-1:2006 B
determination of dioxins
and furans
Stack emissions Sampling for the ISO 11338-1:2003 B

determination of polycyclic
aromatic hydrocarbons
(PAHSs)

Stack emissions Sampling for the EN 1911:2010 (excluding B
determination of the following chapters and
hydrochloric acid (HCI) relative subclauses: 6 and

Annexes B, C and D)

Stack emissions Sampling for the DM 25/8/2000 All. 2 B
Determination of
hydrochloric acid (HCI),

Sampling for the
Determination of
hydrofluoric acid (HF)
Environmental Monitoring - Water
Water Treatment Works, Determination of dissolved =~ EN ISO 5814:2013 B

Desalination Plants, Reservoirs,
Ground waters, Domestic and
Industrial Premises, Runoff water,
waste waters and effluents, water
intended for human consumption and
salted waters

NAB-Malta is a signatory for the EA MLA in
testing, calibration and inspection

oxygen

National Accreditation Board - Malta (NAB - MALTA)
Mizzi House, 1st Floor, National Road, Blata I-Bajda HMR9010, Malta
Tel No. (+356) 23952510

Web: www.nabmalta.org.mt - Email:info@nabmalta.org.mt




ISO/IEC 17026
ACCREDITED Sunlab Group Ltd
z‘a TESTING . .
NAB- MALTA | v 018 Scope of Accreditation
SCOPE OF ACCREDITATION  |so18/7 issued on  21/02/2024 | Page 7 of 8
Material/ Product/ Matrix Tested Type of test, parameter/ Standard Loc.
component/ Specifications/ In- code

characteristic measured,
range of measurement,
equipment

House Methods
/Techniques

Water Treatment Works,
Desalination Plants, Reservoirs,
Ground waters, Domestic and
Industrial Premises, Runoff water,
waste waters and effluents, and
water intended for human
consumption and water intended for
human consumption

Determination of free
active chlorine, total
chlorine

APAT CNR IRSA 4080 Man
29 2003

Water Treatment Works,
Desalination Plants, Reservoirs,
Ground waters, Domestic and
Industrial Premises, Runoff water,
waste waters and effluents, and
water intended for human
consumption

Waste water, sea water, Superficial
water, leachate, ground water and
water intended for human
consumption

Determination of
temperature

Determination of
conductivity

APAT CNR IRSA 2100 Man
29 2003

APAT CNR IRSA 2030 Man
29 2003

Water, water intended for human
consumption, ground water,
superficial water, waste water and
liquid waste (landfill leachates,
process water, wash water and drain
water)

Sampling

APAT CNR IRSA 1030 Man
29 2003

Water, water intended for human
consumption, ground water,
superficial water, waste water and
liquid waste (landfill leachates,
process water, wash water and drain
water)

NAB-Malta is a signatory for the EA MLA in
testing, calibration and inspection

Sampling

APAT CNR IRSA 6010 Man
29 2003

National Accreditation Board - Malta (NAB - MALTA)
Mizzi House, 1st Floor, National Road, Blata I-Bajda HMR9010, Malta
Tel No. (+356) 23952510

Web: www.nabmalta.org.mt - Email:info@nabmalta.org.mt




ISO/IEC 17026
ACCREDITED Sunlab Group Ltd
a‘a TESTING . .
NAB- MALTA | v 018 Scope of Accreditation
SCOPE OF ACCREDITATION  |so18/7 issued on  21/02/2024 | Page 8 of 8
Material/ Product/ Matrix Tested Type of test, parameter/ Standard Loc.
component/ Specifications/ In- code
characteristic measured, House Methods
range of measurement, /Techniques
equipment
Water Treatment Works, Determination of pH APAT CNR IRSA 2060 B

Desalination Plants, Reservoirs,
Ground waters, Domestic and
Industrial Premises, Runoff water,
waste waters and effluents, and
water intended for human
consumption

Manual 29/2003

Water Treatment Works,
Desalination Plants, Reservoirs,
Ground waters, Domestic and
Industrial Premises, Runoff water,
waste waters and effluents, and
water intended for human
consumption

Determination of redox
potential

APHA Standard Methods for B
the Examination of Water

and Wastewater ed. 23rd

2017, 2580

END OF SCOPE

This scope of accreditation may be revised from time to time by NAB-MALTA. The most recent
version of this scope may be found from the NAB-MALTA website. Nevertheless, as technical
issues may hinder the immediate update of the website, and in case of any difficulty, contact the
NAB-MALTA on +356 23952510 or by sending an email to 'info@nabmalta.org.mt’.

NAB-Malta is a signatory for the EA MLA in

testing, calibration and inspection

National Accreditation Board - Malta (NAB - MALTA)

Mizzi House, 1st Floor, National Road, Blata I-Bajda HMR9010, Malta
Tel No. (+356) 23952510

Web: www.nabmalta.org.mt - Email:info@nabmalta.org.mt
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ACCREDIA

L'ENTE ITALIANO DI ACCREDITAMENTO

Membro degli Accordi di Mutuo Riconoscimento EA, IAF e ILAC '//I / \ \\\\
Signatory of EA, IAF and ILAC Mutual Recognition Agreements mms

DL0439L/008

CERTIFICATO DI ACCREDITAMENTO
Accreditation Certificate

ACCREDITAMENTO N.
ACCREDITATION N. 0439 L rREV. 08

Ewessooh  DTPARTIMENTO LABORATORI DI PROVA

Issuep BY

weoamer: - CHIMICA APPLICATA DEPURAZIONE ACQUE
di GIGLIO FILIPPO & C. Snc

Sede/Headquarters:
Via Pio La Torre, 13 - AREA P.I.P. - 92013 Menfi AG

& CONFORME AI REQUISITI UNI CEI EN ISO/IEC 17025:2018

DELLA NORMA

MEETS THE REQUIREMENTS ISO/IEC 17025:2017

OF THE STANDARD

QUALE Laboratorio di Prova

As Testing Laboratory

Data di 1° emissione Data di revisione Data di scadenza
1st issue date Review date Expiring date
14-11-2002 22-03-2023 05-02-2027

L'accreditamento attesta la competenza tecnica, l'imparzialita e il costante e coerente funzionamento del Laboratorio relativamente al campo di
accreditamento riportato nell’Elenco Prove allegato al presente certificato di accreditamento.

1l presente certificato non & da ritenersi valido se non accompagnato dagli Elenchi Prove, che possono variare nel tempo e puo essere sospeso o revocato o
ridotto in qualsiasi momento nel caso di inadempienza accertata da parte di ACCREDIA.

La vigenza dell’accreditamento puo essere verificata sul sito web (www.accredia.it) o richiesta al Dipartimento di competenza.

1 requisiti di sistema della ISO/IEC 17025 sono scritti in un linguaggio attinente alle attivita di laboratorio e sono generalmente in accordo con i principi della
norma ISO 9001 (si veda comunicato congiunto ISO-ILAC-IAF dell’Aprile 2017).

The accreditation attests competence, impartiality and consistent operation in performing laboratory activities, limited to the scope detailed in the attached
Enclosure.

The present certificate is valid only if associated to the annexed Lists and can be suspended, withdrawn or reduced at any time in the event of non fulfilment
as ascertained by ACCREDIA.

Confirmation of the validity of accreditation can be verified on the website (www.accredia.it) or by contacting the relevant Department.

The management system requirements in ISO/IEC 17025 are written in language relevant to laboratories operations and generally operate in accordance
with the principles of ISO 9001 (refer joint ISO-ILAC-IAF Communiqué dated April 2017).

1l QRcode consente di accedere direttamente al sito www.accredia.it per verificare la validita del certificato di accreditamento rilasciato al CAB.

La data di revisione riportata sul certificato corrisponde alla data di aggiornamento / di delibera del pertinente Comitato Settoriale di Accreditamento. L'atto di
delibera, firmato dal Presidente di ACCREDIA, & scaricabile dal sito www.accredia.it, sezione ‘Documenti’

The QRcode links directly to the website www.accredia.it to check the validity of the accreditation certificate issued to the CAB.

The revision date shown on the certificate refers to the update / resolution date of the Sector Accreditation Committee. The Resolution, signed by the
President of ACCREDIA, can be downloaded from the website www.accredia.it, 'Documents’ section.

ACCREDIA ¢ I'Ente Unico nazionale di accreditamento designato dal governo italiano, in applicazione del Regolamento Europeo 765/2008.
ACCREDIA is the sole national Accreditation Body, appointed by the Italian government in compliance with the application of REGULATION (EC) No 765/2008.
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ACCREDIA - Dipartimento L

Sede operativa, legale e amministrativa: Via Guglielmo Saliceto, 7/9 | 00161 Roma - Italy
Tel. +39 06 8440991 | Fax +39 06 8841199
info@accredia.it | www.accredia.it | Partita IVA - Codice Fiscale 10566361001
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Membro degli Accordi di Mutuo Riconoscimento EA, IAF e ILAC '//I /
Signatory of EA, IAF and ILAC Mutual Recognition Agreements 4

DL0439L/008

CERTIFICATO DI ACCREDITAMENTO
Accreditation Certificate

Accrepmaenot 0439L rev. 08
EMESS0 DA DIPARTIMENTO LABORATORI DI PROVA

Issuep BY
CHIMICA APPLICATA DEPURAZIONE ACQUE di
GIGLIO FILIPPO & C. Snc

Sedi operative/Branch Offices:

- Sede A: Via Pio La Torre, 13 - AREA P.I.P. - 92013 Menfi AG
- Se