EPA Approval Request for “Sarolanar” project

315t October 2019
Introduction

Zoetis Belgium S.A. Ireland branch, is planning to produce and to supply a material to be used in
Veterinary production as follows:

Project Code: Sarolanar

This product will be manufactured on site. This production run is expected to produce
approximately 3000kg of product (is this based on annual volumes expected). The API will be
packed off in sealed double-lined polythene bags. Further production is anticipated in the future.
This product will be made in Production buildings P2 and P3.

Class of the Activity

Class 5.16: The use of a chemical or biological process for the production of basic pharmaceutical
products.

Class 11.1: The recovery or disposal of waste in a facility, within the meaning of the Act of 1996,
which facility is connected or associated with another activity specified in this Schedule in respect of
which a license or revised license under Part IV is in force or in respect of which a license under the
said part is or will be required.

Description of the Activity

The product will be produced in a combination of the production building areas and the process is
similar to Legacy chemical processes at the Zoetis Belgium S.A. facility (Irish branch under License
P0015-5).

Pre- existing Utilities will be utilised. The services required to support production are a combination
of existing services. The existing services are lwasted below:

Electricity

Nitrogen

Process water

Purified water

Air and instrument air

Cooling water

Chilled water

Vacuum

High Temperature (HT) Marlotherm (180 C)

Medium Temperature (MT) Marlotherm, with a controlled supply temperature of 20°C.
Low Temperature (LT) Marlotherm, with a controlled supply temperature of minus 90°C.
Process vent header to Liquid Vapor Incinerator (LVI)

Wastewater treatment plant

Low pressure Steam

P2/P3 chillers are being replaced. HVAC systems are being replaced
There no new services required for the production of this product.
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PROCESS FLOW

Step 1

PF-06452787, PF-06458663, cesium, and solvent are charged to a reactor. This is heated to reflux
(100-110°C) and solvent is removed by distillation. Cesium carbonate and TFT are charged to the
reaction and distillation continued. The reaction is cooled to 20-25°C, the volume of distilled solvent
is replaced, and water is added. After stirring for 30 minutes, the aqueous layer is discarded. The
alumina is removed by filtration and the alumina bed which formed is rinsed with solvent . The
combined organic layers are concentrated under vacuum distillation. Heptane is charged to the
reaction and the solvent is subsequently removed by vacuum distillation. The slurry is cooled to O-
5°C.The product is isolated by filtration and rinsed with cold solvent The product is dried under
vacuum.

Step 2

PF-06459514) and catalyst PF-06560381-Q4 dissolved in solvent and cooled to -8°C. A cold
aqueous solution (0-7°C) is added to the reaction solution at a rate such that a steady temperature
is maintained. The reaction mixture is stirred and is then warmed to ambient temperature and diluted
with water. The aqueous phase is removed. The organic phase is washed sequentially with 1N
hydrochloric acid130 kg) and aqueous sodium bicarbonate solution. The solvent is removed by
vacuum distillation to a volume of 100 L. Methanol is added to the residue and solvent is removed.
This is repeated. The solution is further diluted with solvent and heated maintaining a specified
temperature range. The solution is cooled and is seeded with PF-06451264. The suspension is
stirred for about one hour at the crystallization temperature before it is cooled. The solids are isolated
by filtration, washed with a mixture of solvent and water and dried under vacuum first at ambient
temperature.

Step 3

Intermediate from step 2 is dissolved in solvent and the solution is heated to reflux. A solution in
methanol is added at a rate to control the off-gassing. Reflux is continued for two hours. The reaction
solution is cooled and diluted with solvent. The resulting suspension is cooled. The solids are isolated
by filtration, washed first with a mixture of methanol and MTBE and dried under vacuum first at
ambient temperature.

Step 4

Intermediate from step 3 is suspended in isopropyl acetate. TEA is added at a rate not to exceed a
reaction temperature of 25°C. TheTEA feed tank is rinsed with isopropyl acetate the suspension is
stirred until complete conversion. Filter aid is added and the suspension is agitated for about three
hours. The solids (by-products) are removed by filtration and the filter cake is washed with solvent.
The organic product solution is washed twice with aqueous ammonia and water. The distillation
residue is diluted with solvent. The solution is heated followed by dilution with solvent. The solution
is cooled and is seeded with crystalline intermediate 3. The mixture is cooled more solvent is added.
The solids are isolated by filtration, washed with pre-cooled n-heptane and dried under vacuum .
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Operational information Requirements

Contents

List of unit operations

List of abatement, Treatment and Recovery options

Emissions to the Environment from unit operations

Process control

Capacities and throughputs, i.e. Equipment No, Material of construction, capacity and output
Bund regwaster

List of unit operations

No Change

List of abatement treatment and recovery options

On-site wastewater treatment plant
On-site Liquid Vapor Incinerator
On-site scrubbers

On-site condensers

Emissions to the Environment from unit operations

As Methanol, Di-isopropylformamide, THF are considered a Class Il solvent under T.A. Luft, the
emission is below this limit of 2.0 Kg/hr and acetone, Acetic acid ,IPA , MTBE, triethylamine,
Isobutylene, acetic acid and n-Heptane are Class Ill as a limit of 3.0 kg/hr therefore the mass
emissions would be considered minor. All vents from reactors and ancillary equipment are connected
into the vent header system and to the LVI.

Reaction synthesis

See Emissions to atmosphere section.

Process Control

Instrumentation and Control:

The equipment and associated tank farm equipment are controlled by an extension of the sites
Distributed Control System (DCS). Both DCS systems are validated in accordance with the
requirements of FDA regulations.

Capacities and Throughput

As in the existing plant, through put will vary depending on the products and batch sizes required by
the customer. Typical vessels and their capacities are given below.
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Item Equipment Material Capacity
RG-201 | Glass lined reactor Glass lined Carbon 4,000 L
Steel
RG-202 | Glass Lined Reactor Glass Lined Carbon 10,000 L
Steel
RG-203 Glass lined reactor Glass lined Carbon 4,000 L
Steel
SE-205 | Stainless Steel 316 S.S. 6200 L
Separator
SE-206 | Stainless Steel 316 S.8. 5000 L
Separator
SE-207 | Stainless Steel 316 S.S. 5000 L
Separator
SE-208 | Stainless Steel 316 S.S. 5000 L
Separator
CE-203 | Horizontal Centrifuge Hastelloy C 200 L
Peeler
D-202 Conical Drier Hastelloy “C” 2000 L
D-204 Agitated Pan Drier Hastelloy C22 2560 L
TA-224 | Centrifuge Ish Tank 316L S.8. 500 L
TA-874 | Halogenated Bulk tank 304L S.S. 50m3
TA-882 | Bulk tank 304L S.S. 50m3
TA-877 | Halogenated waste 304L S.8. 50m3
Bulk tank

Note: SS= stainless steel GLCS= Glass lined carbon steel
GMP All items meet GMP standard.
Explosion protection All motors are of E Ex dlIA + 1IB standard and Hydrogenator 1IC
standard.
All reactors can be linked by flexible pipes to inlets and outlets within the plant.

Bund Regwaster
No change

Raw Materials and Product.
Details are attached on the following pages
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Emissions to Atmosphere

Process emissions

Vent listing

Emission register

Abatement and treatment and recovery systems
Emissions from unit operations

Emissions monitoring

Process Emissions

Process emissions are expected to occur as shown in diagram in Section 9.1.

These emissions are combined into the main header system is then directed to a Hydrolic flame
arrestor and then directed to the LVI.

Vent Listing and Emission Regwaster

Vent Building Description Major Minor | Potential | Connected To Header
No.
LVI Liquid Liquid vapour | v - - Combination of all
vapour incinerator via vents in header
Vent 4 | incinerator | hydrolic flame system from
arrestor (FAH P1,P2,P4,
15001
LVI Liquid Liquid vapour | v - - Combination of all
vapour incinerator via vents in header
Vent4 | incinerator | hydrolic flame system from P3,P5,P7
arrestor (FAH
15002

Abatement and Treatment and Recovery Systems

All relevant process vents are connected to vent header/abatement system.

Emissions from Reaction Synthesis

During normal operation of a reaction, controlled emissions may result from the following
operations

Inerting a vessel with nitrogen

Chemical reaction-

Charging liquids to a vessel

Applying vacuum

Applying heat

Transferring contents from one vessel to another

Filling bulk tanks

The following procedures are applied to control the emissions
e Condensers are cooled using Cooling Water/ dowtherm liquid
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e Scrubber systems are used to remove Solvents and Acidic vapours These would be p[art of
the equipment train to neutralize vapours prior to venting to the LVI.( This is correct ).

Emissions during a Malfunction.

Bursting disc rupture

Failure of the cooling medium to condensers

Failure of cooling medium to reactor.

Emissions during a conservation vent failure.

Any potential new malfunctions shall be identified as part of the HAZOP.

Emissions Monitoring

As all process vents are connected to the scrubber system emission monitoring of the proposed
expansion shall take place at LVI. Any samples shall be taken and analysed as per routine
method.

Emissions to Surface Water

There are no additional emissions to surface water as a result of this process.

Emissions to Sewer

There are no emissions to sewer as a result of this process.

Emissions to Ground

There will be no additional emissions to ground as a result of this process.
Noise
There will be no additional noise sources added as part of this process.

Waste Management

Although a new process is being produced, the type of wastes generated will not vary from the
waste historically generated on site. There will therefore be no new requirements for the handling,
storage, and disposal of waste. There should not therefore, be any significant adverse
environmental impact resulting from the disposal of waste from this project. As the proposed new
process will be run in existing equipment, there will not be an increase in the amount of overall
waste being produced.

Environmental Considerations

Where appropriate, Zoetis Belgium S.A. (Irish branch), has sought to use the most cost effective
methods of reducing its environmental impact.

The following waste minimization technologies as outlined in the relevant Guidance Note for the
Chemical Sector will be used.

a) Technologies for load minimization

I Optimisation of Condenser Efficiency.
Checks will be carried out before each distillation on major items of equipment to ensure
air leakage is kept to a minimum.
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e)

f)

Inventory Control

Where possible, only the amount of chemical used in the process will be ordered.

There are regular stock checks done on raw materials inventory

There is a computerised inventory listing

Quantities of raw materials used are specified on batch sheets to avoid overuse of
materials.

Catalysts used will be recycled for re use

Separation of Cooling Water, Storm Water and Process Effluent

Storm water is kept separate to effluent and cooling water is cooled in cooling towers and
recirculated for reuse.

Technologies for Containment of Emissions

Reactor operation is via computerised system to reduce the risk of Operator error.

Vent collection from all major items of equipment into the centralised system prior to
further treatment.

Bunding of all stored materials with separate bunding for incompatibles

Fire protection of bulk tank storage through Foam cannons

Technologies for Recovery and Recycle

Waste solvent sent off site is recycled where possible and reused as fuel where possible.
Re-use in another industry
Solvents, steel paper, glass, pallets, are reused/recycled in other industries.

Technologies for Treating Air Emissions

Selective chemical reaction scrubbers are used; primary treatment is oxidation at the LVI.

Technologies for Treating Water Emissions

Primary treatment: pH correction/ neutralisation
Secondary treatment: Biological degradation of effluent
Tertiary treatment: Settleability of final effluent

Technologies for Treatment and Disposal of Wastes

Incineration: Toxic and dangerous waste which is unsuitable for recovery shall be sent
offsite for reuse as fuel or will be incinerated.

Accidental Emissions

All tanks are bunded so that in the event of a spill arising all material shall be contained. All bunds
shall be constructed in accordance with the agency’s guidelines on bund construction as detailed
in the Agency’s guidance note for the Annual Environmental Report.

All control equipment is maintained and calibrated in accordance with manufacturer’s instructions
and inspected and tested regularly as part of the sites Preventative Maintenance Programme.

The onsite emergency plan shall be reviewed to take into account any new emergency situations
arising on site. The firewater retention Pond shall enable any contaminated effluent to be diverted
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to the firewater retention pond The effluent can be analysed prior to feeding into the wastewater
treatment plant at a pre-controlled rate.

Any contaminated surface water from this area will be detected by an online pH/TOC meter. If
elevated levels are detected, the diversion valve will divert this contaminated water to the firewater
retention tank. The effluent can be analysed prior to feeding into the wastewater treatment plant
at a pre-controlled rate.

The range of measures is dependent on the complexity of the site. Pollution prevention measures
may, inter alia, include the following information:

Conclusions on BAT set out in the EU Reference document on BAT on emissions from storage
such as a safety management system; corrosion prevention measures on tanks, etc.

Details of storage of all raw materials, products and wastes such as segregation, labelling,
designation and impervious surface;

Details of spill or emergency containment measures and structures such as bunds, high level
alarms, absorbent materials;

Details of fire detection and fire-water retention facilities in the event of emergencies or other
measures to contain fire-water;

Details of transport of material within the site, solid, liquid or sludge transported by pipe, vehicle
or conveyor; etc.,

Training

Process training will be carried out on- site and fully documented.

Cessation of Activity

The site’s Decommissioning Management Programme (Closure, Restoration and Aftercare
Management plan) will not be affected as a result of this new process.

Site Management and Control
A copy of the following is available:

e Zoetis Corporation Environmental Protection, Health and Safety Policy.
¢ Organisational charts

22 of 22



