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1. Introduction 

Thermo Fisher Scientific is planning the introduction of a new product to the Cork site, ‘Project 

MARK’.  The product to be manufactured relates to the treatment of Lupus and COVID-19. 

Production activities are proposed to commence on 5th March 2023.  This project is similar in 

scale and nature to other recent R&D notifications approved by the EPA i.e. small scale relative 

to the main products portfolio manufactured within the main production buildings. 

As with all R&D projects the priority of this notification is urgent. 

This request for approval in accordance with Condition 1.4 is in keeping with the guidelines 

from the EPA1 on seeking alterations which state that: 

“An activity or process at an installation solely for research, development or testing of new 

products and processes are excluded and may be considered and approved by OEE. New 

products or processes at an installation adequately controlled by the conditions of the licence 

may be considered and approved by OEE.” 

The product will be manufactured in 5 Stages at the Cork Facility, resulting in the manufacture 

of 3 batches with an output of 41kg.  The process is similar to many current and previous 

process stages manufactured at the Cork facility. Many of the common bulk solvents are being 

used and standard unit operations are being employed in existing infrastructure within Building 

3.  No changes to site management, infrastructure or control are required. 

Within the existing building, the process uses existing modules and associated vent lines, 

drainage lines and abatement measures. 

See Figure 1.1 for site layout and location of the proposed process stages.  In terms of 

environmental operation and compliance, this process does not require a new main or minor 

emission point and can be readily facilitated and controlled within the existing conditions and 

limits of the site’s IE Licence.  

 
1 https://www.epa.ie/pubs/advice/licensee/Licence%20Alteration%20Guidance%20rev%20MOC%2021-06-19.pdf 
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Figure 1.1 Site Layout and Location of Proposed Process for Project MARK 

2. Process Description 

As outlined above, there is no change to the range of processes to be carried out in Building 3. 

The proposed product will be generated in 5 stages with each stage comprising a number of 

unit operations. 

The following main unit operations that will occur in the proposed process stages include: 

 Charging of solvent and reagents 

Stages 1’ – 2’ & 
Stage 4 - 6 



 

            Page 5 of 21  
 

 Mixing in standard vessels 

 Chemical reaction 

 Distillation 

 Separation 

 Drying in filter dryer 

 Milling 

 Storage of final product in product warehouse. 

Raw materials outlined in Table 2.1 will be subjected to various physical and chemical changes 

in order to produce the required chemical in the correct form. As a result, solid, liquid and 

gaseous emissions are generated. These emissions are subjected to physical and chemical 

treatment to remove any environmentally sensitive substances in accordance with IE Licence 

Reg. No. P0004-06 prior to discharge from the facility. 

No changes to the existing abatement, treatment or recovery systems are required. 

The associated environmental emissions for Project MARK are outlined in Figure 2.1. 

TFS have reviewed the sites raw materials database and no new H phrases arise from the new 

raw materials on site. All new wastes to the incinerator are assessed in terms of compatibility 

with current waste streams as per standard operating procedure ENVP-063 Bulk Waste 

Characterisation and Storage Compatibility.   

In addition, the incinerator burner management system and other critical safety interlocks are 

monitored and controlled by a Hima-Sella Programmable Logic Controller (PLC-19-004).  PLC-

19-004 is a dedicated Safety System associated with the incinerators. This will shut down the 

incinerator in the event of an exceedance of a safety parameter. 
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Figure 2.1 Project MARK Associated Environmental Emissions (Building 3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2.1 Raw Materials Associated with Project MARK 

Raw Material New or Existing 
to Site 

SDS Hazard Phrases (Further details in 
attachment for new chemicals) 

Stage 1’ 

MSC2741260A New H302 

Sodium Acetate Existing Not a hazardous substance or mixture 
according to Regulation (EC) No 1272/2008. 

Hydroxylamine hydrochloride New H302 + H312, H315, H317, H319, H351, 
H373, H400, H290 

Ethanol (IMS) Existing H302, H332, H319, H371, H225 

Water Existing n/a 

VENT  
GASES 

Incinerator 
No. 3 or 1 

Building 3   
LIQUID WASTE 

Off-site disposal 

To existing IE Licence EP A2-1 or A2-3A 

Site Vent Header System 

To existing 
IE Licence  

EPs A2-308 
& A2-351 Off-site disposal 

SOLID WASTE 
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Raw Material New or Existing 
to Site 

SDS Hazard Phrases (Further details in 
attachment for new chemicals) 

Stage 2’ 

MSC2741265A New Classification currently unavailable.  Note 
any potential residual wastes will be 
incinerated. 

Potassium Carbonate New H302, H315, H319, H335 

Dimethyl Sulfoxide (DMSO) Existing Not a hazardous substance or mixture 
according to Regulation (EC) No 1272/2008. 

Acetic anhydride Existing H302, H312, H330, H226 

Water Existing n/a 

Dichloromethane (DCM) Existing H315, H319, H336, H351, H373 

Aluminium Oxide New Not a hazardous substance or mixture 
according to Regulation (EC) No 1272/2008. 

Toluene Existing H304, H315, H336, H361d, H373, H226 

Stage 4 

MSC2686659A New H302+H312+H332, H315, H319, H335 

MSC2596854A New H315, H319, H335 

Tris(Dibenzylideneacetone)Dipalladium(0) 
(Catalyst Pd2dba3) 

New H317, H411 

S-Phos New Not a hazardous substance or mixture 
according to Regulation (EC) No 1272/2008. 

Toluene Existing H304, H315, H336, H361d, H373, H225 

Potassium hydroxide New H302, H314, H335, H290 

Water Existing n/a 

Ethyl Acetate Existing H319, H336, H225 

N-Acetyl-L-cysteine Existing H319 

Heptane Existing H304, H315, H336, H225 
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Raw Material New or Existing 
to Site 

SDS Hazard Phrases (Further details in 
attachment for new chemicals) 

Stage 5 

MSC2685369A New Classification currently unavailable.  Note 
any potential residual wastes will be 
incinerated. 

Ethyl Acetate Existing H319, H336, H225 

Hydrochloric Acid (HCl) Existing H314, H335, H225 

Sodium Hydroxide Existing H314, H290 

Water Existing n/a 

Potassium Carbonate New H302, H315, H319, H335 

Stage 6 

MSC2584939B New Classification currently unavailable.  Note 
any potential residual wastes will be 
incinerated. 

Potassium Carbonate New H302, H315, H319, H335 

Water Existing n/a 

Ethanol (IMS) Existing H302, H319, H371, H226 

MSC2584939A API New Classification currently unavailable.  Note 
any potential residual wastes will be 
incinerated. 

 
3. Emissions 

3.1 Emissions to Atmosphere 

There are no new main or minor emission points to atmosphere.  As outlined above, the 

process will use existing modules and associated vent lines and abatement measures. As 

illustrated in Figure 2.1, all organic vapours from the process will be vented to the onsite 

abatement system incinerator IN1931 or incinerator IN1951 (Licensed emission points A2-1 and 

A2-3A) via each buildings vent header system.  
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Venting from any dust handling activities such as solids charging, solids dig out, filters, dryers 

and from milling will be double HEPA filtered and routed to existing IE Licenced emission points 

A2-308 and A2-351. 

3.1.1 Parameters from the Process 
 
Parameters expected to arise in the emissions to air from the new process before it reaches the 

onsite abatement system (incinerator IN1931/ incinerator IN1951 (Licensed emission points A2-

1/A2-3A)) are outlined in the following Table 3.1 along with the associated IE Licence ELVs. 

Table 3.1 Parameters from the proposed new process to incinerator IN1931/ incinerator 

IN1951 

Gaseous Waste pre abatement Chemical 
Formula 

Combustion 
Products 

ELV in Licence 

Daily Average (mg/m³) 

Stage 1’ 

IMS C2H6O CO, CO2, H2O CO: 50 

Stage 2’ 

Dichloromethane, Dimethyl sulfoxide CH2Cl2 

C2H6OS 

CO, CO2, H2O, 
HCl, SO2 

CO: 50 

HCl: 10 

SO2: 50 

Stage 4 

Toluene, Heptane, Ethyl Acetate C7H8 

C7H16 

C4H8O2 

CO, CO2, H2O CO: 50 

 

Stage 5 

HCl, Ethyl acetate, CO2, Isobutylene HCl 

C4H8O2 

CO2 

C4H8 

 

CO, CO2, H2O, 

HCl 

CO: 50 

HCl: 10 
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Gaseous Waste pre abatement Chemical 
Formula 

Combustion 
Products 

ELV in Licence 

Daily Average (mg/m³) 

Stage 6 

IMS, CO2 C2H6O 

CO2 

CO, CO2, H2O CO: 50 

 

It is assumed the maximum concentrations are above the relevant BAT threshold values and 

appropriate abatement in the form of incineration is being employed.  As this is a batch 

process, gaseous emissions from this process to the vent header system and incineration are 

not continuous. 

In both incinerators on site (A2-1 and A2-3A) waste liquids (see Table 3.2a below) and vent 

gases are incinerated at a temperature of 1150oC, in 5% excess oxygen and a two second 

residence time to ensure complete destruction of all organic components to CO2 and H2O. In 

addition, SO2 and HCl would be anticipated from S and Cl containing wastes. No other 

combustion products are expected from the burning of liquid wastes and vent gases from the 

proposed process.  

The following ELVs and continuous monitoring are in place within the IE Licence for both 

incinerators to address combustion products from all wastes incinerated.  
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No ELV including the flow ELV is likely to be exceeded during the manufacture of the new 

product. For context, Incinerator No. 3 was designed to burn up to 10,000 MT of hazardous 

waste per year and Incinerator No. 1 7,000 MT within the limits of our IE Licence. In 2022, a 

total of 3,671 MT of hazardous waste in total was burned on site. Therefore, there is significant 

spare capacity in terms of compliant incineration on site.  

Notwithstanding the above, incinerator performance and emissions profiles will be monitored 

carefully during each new campaign on site. 

It is not possible to estimate the pre-abatement particulate emissions concentrations for the 

emission point from the dust handling activities i.e. A2-308 and A2-351.  There is no change in 

the dust handling activities and the same abatement measures (double HEPA filtration with 

>99.99% removal efficiencies) will be in place as for the particulate emission points attached to 

the process on site.  
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For existing emission points A2-308 and A2-351 the following monitoring programme will be 

put in place with ‘Element Ireland’ (ISO 17025 accredited) and in accordance with the 

requirements of EPA Air Emission Monitoring Guidance Note AG2.  

Monitoring for total particulate matter (TPM), velocity and volumetric flow rate will be carried 

out in accordance with the following standards:  

 

Results will be compared against the following emission limits as specified within Schedule B.1 

of the IE Licence to demonstrate that the emissions remain minor in nature:  

 
 

The above emission limit values apply to the following emission points as outlined in Schedule 

C.1.2 of the sites IE Licence: 
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3.2 Aqueous Emissions 

As illustrated in Figure 2.1, aqueous waste will be routed to: 

 either of the on-site incinerators IN1931/IN1951 which includes Licensed air emission 

points A2-1/A2-3A and internal aqueous emission point W1.  

 Or offsite to an approved and permitted hazardous waste facility. 

Tables 3.2a and 3.2b provides an overview of the constituents of aqueous waste streams. 

Table 3.2a Liquid Waste Streams to On Site Incinerator  

Waste Stream, L/Batch, Approx Composition Chemical 
Formula 

Combustion 
Products 

ELV in Licence 

Daily Average (mg/m³) 

Stage 1’ 

Stage 1’ distillate and cake wash waste, 751 L. 
Constituents include IMS, water. 

C2H6O 

H2O 

CO, CO2, H2O CO: 50 

Stage 2’ 

Stage 2’ cake wash waste (2 washes), 987.5 L. 
Constituents include DMSO, DCM, water. 

C2H6OS 

CH2Cl2 

H2O 

CO, CO2, H2O, 
SO2, HCl 

CO: 50 

HCl: 10 

SO2: 50 

Stage 2’ distillate waste, 490 L.  Constituents 
include DCM. 

CH2Cl2 

 

CO, CO2, H2O, 
HCl 

CO: 50 

HCl: 10 

Stage 2’ solid filtration waste, 60 L.  Constituents 
include Aluminum Oxide in Toluene. 

Al2O3 

C7H8 

CO, CO2, H2O CO: 50 

Stage 4 

Stage 4 phase split waste (2 splits), 166 L.  
Constituents include Water, Potassium 
hydroxide. 

KOH 

H2O 

CO, CO2, H2O  CO: 50 

Stage 4 distillate waste, 581 L.  Constituents 
include Ethyl Acetate, Toluene. 

C4H8O2 

C7H8 

CO, CO2, H2O CO: 50 

 

Stage 4 cake wash waste, 45 L.  Constituents 
include Toluene, n-Heptane. 

C7H8 CO, CO2, H2O CO: 50 
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Waste Stream, L/Batch, Approx Composition Chemical 
Formula 

Combustion 
Products 

ELV in Licence 

Daily Average (mg/m³) 

C7H16 

Stage 5 

Stage 5 mother liquor/cake wash waste, 30 L.  
Constituents include Ethyl Acetate, Water, HCl, 
KCl, Caustic. 

C4H8O2 

H2O 

HCl 

KCl 

NaOH 

CO, CO2, H2O, 
HCl 

CO: 50 

HCl: 10 

Stage 6 

Stage 6 cake wash waste, 1,150 L.  Constituents 
include Potassium Carbonate, Water. 

K2CO3 

H2O 

CO, H2O, CO2 CO: 50 

 

Table 3.2b Liquid Waste Stream for Off-Site Recovery  

Waste Stream, L/Batch, Approx Composition Chemical 
Formula 

Qty Treatment 

Stage 4 

Stage 1 phase split waste (2 splits), 193 L. 
Constituents include Water, N-Acetyl-L-cysteine, 
Potassium Hydroxide, Solid Palladium. 

H2O  

C2H6O 

C5H9NO3S 

Pd 

193L Palladium Recovery  

 

3.3 Emissions to Sewer 

There are no emissions to sewer from the ThermoFisher site. 
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4. Solid Waste Generation and Disposal 

All solid waste will be sent off site for incineration, in line with existing site procedures and IE Licence 

requirements. 

Table 4.1 Solid Waste for off-site incineration 

Solid Waste Material Quantity (kg) 
Further 

Treatment 

Recovery / Reuse 

/ Recycle 
Final Disposal 

Bags/liners etc. 2.5 drums approx. per batch 

 

n/a n/a Off-site 

incineration 

 

 
 
 



 

             Page 16 of 21  
 

5. SDS Hazardous Data for new chemicals, raw materials and products to site 

 
Item H Phrase 

MSC2741260A 
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Item H Phrase 
Hydroxylamine 
hydrochloride 
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Item H Phrase 
Potassium 
Carbonate 
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Item H Phrase 
Aluminium 
Oxide 

 
MSC2686659A 

 
 
 

MSC2596854A 
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Item H Phrase 
Catalyst 
Pd2dba3 

 

 
 
 

S-Phos 
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Item H Phrase 
Potassium 
hydroxide 

 

 
MSC2685369A 

 
 

MSC2584939B 

 
 

MSC2584939A 
API 

 
 

 
 


