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INTRODUCTION 

This document supports the application submitted by GlaxoSmithKline Research & Development Limited 
(“GSK”) to the Environment Agency (“EA”) under the Environmental Permitting (England and Wales) 
Regulations 2016 (as amended) (the “Regulations”) for a Part A(1) Environmental Permit (application 
reference EPR/AP3631QN/A001) associated with the operation of combustion plant at GSK’s 
pharmaceutical research and development facility located at The David Jack Research Centre, Park 
Road, Ware, Hertfordshire, SG12 0DP (the “site” or the “Installation”). An overview of the location of the 
site is provided in Figure 1.1 and the installation boundary is depicted on Figure 1.2 in Appendix 1. 

The site comprises a number of buildings, which house research and development activities associated 
with pharmaceutical products. These research and development activities are supported by heat 
(principally steam) and electrical power generated by combustion plant (comprising steam boilers, 
combined heat and power plant (CHP) and electricity generators) present in various locations across the 
site. When aggregated, the rated thermal input capacity of all combustion plant installed at the site 
exceeds the Part A(1) permitting threshold of 50 megawatts (“MW”), listed under Schedule 1, Part 2, 
Chapter 1, Section 1.1. of the Regulations. As the permitting threshold is exceeded, GSK, as the 
operator of the combustion plant is required to obtain an environmental permit. 
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GENERAL LIMITATIONS AND RELIANCE 

This report has been prepared by Ramboll UK Limited (“Ramboll”) exclusively for the intended 
use by GlaxoSmithKline Research & Development Limited (the “client”) in accordance with the 
agreement (proposal reference number Q1700003159), dated 31st October 2018 between 
Ramboll and the client defining, among others, the purpose, the scope and the terms and 
conditions for the services. No other warranty, expressed or implied, is made as to the 
professional advice included in this report or in respect of any matters outside the agreed scope 
of the services or the purpose for which the report and the associated agreed scope were 
intended or any other services provided by Ramboll.  

In preparation of the report and performance of any other services, Ramboll has relied upon 
publicly available information, information provided by the client and information provided by 
third parties.  Accordingly, the conclusions in this report are valid only to the extent that the 
information provided to Ramboll was accurate, complete and available to Ramboll within the 
reporting schedule.   

Unless otherwise stated in this report, the scope of services, assessment and conclusions made 
assume that the site will continue to be used for its current purpose and end-use without 
significant changes either on-site or off-site. 

Ramboll’s scope of services for this assignment did not include collecting samples of any 
environmental media. Ramboll cannot rule out the existence of conditions, including, but not 
limited to, contamination not identified and defined by the data and information available to 
and/or obtained by Ramboll. Specifically, this assessment must not be considered as an asbestos 
survey (whether in built structures, waste, soils, etc.), even though the subject of asbestos-
containing materials may have been discussed in the report.  

Unless stated otherwise, the geological information provided is for general environmental 
interpretation and should not be used for geotechnical and/or design purposes.
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1. PROCESS DESCRIPTION 

1.1 Process Summary and Technical Standards 

1.1.1 Process Summary 

The main activities undertaken at the site are associated with the research and development of 
pharmaceutical products, which are supported by heat (principally steam) and electrical power 
generated by combustion plant present at the site comprising: 

• Steam Boilers: There are three (3) boilers present at the site, which are configured to 
use both natural gas and light fuel oil as a fuel. The boilers are operated in constant 
stand-by mode to provide additional heat as required to supplement the steam 
generation from the combined heat and power plant (CHP);  

• Electricity Generators: There are ten (10) electricity generators present across the 
site, all of these are fuelled by light fuel oil. The generators are not routinely utilised for 
the generation of electricity and are intended as emergency generation provision in the 
event of an interruption to the electricity supply to the site from the national grid. Each 
generator is operational for approximately 20-hours per annum as part of periodical 
testing and maintenance; and   

• Combined Heat and Power Plant: There are two (2) CHP plants present on-site, each 
with a single natural gas-fired engine. Both CHP plants are in continuous operation 
providing heat and electrical power to the site.  

The aggregated net rated thermal input capacity of the above listed items of combustion plant is 
approximately 62MW. Under Schedule 1, Part 2, Chapter 1, Section 1.1 of the Regulations the 
burning of any fuel in an appliance with a rated thermal input of 50 or more megawatts is an 
Installation, and GSK is required to obtain an environmental permit for the site1. 

Activities directly associated with the Installation are limited to the storage, handling (e.g. 
receipt) and distribution of fuel, lubrication oils and boiler treatment chemicals across the site.   

Smaller boiler units (<1MWth) are present in the amenities block (Building 8) and Sports and 
Social Club (Building 50). These units have been excluded from the application as they operate 
completely separately from the combustion plant described above, are managed separately and 
do not support the main activities at the David Jack Research Centre. 

1.1.2 Technical Standards 

Consideration has been given to the technical guidance listed below as it relates to the specific 
sections of this report and all other documents associated with this application, in addition to the 
general guidance listed on the Environment Agency’s website associated with environmental 
permitting of Installations2. 

Table 1.1: Schedule of Technical Guidance 

Title Author Date/Version 

Best Available Techniques (BAT) Reference Document for 
Large Combustion Plants 

European Integrated 
Pollution Prevention and 
Control Bureau (EIPPCB) 

2017 

Commission Implementing Decision (EU) 2017/1442 
establishing best available techniques (BAT) conclusions, 
under Directive 2010/75/EU of the European Parliament 
and of the Council, for large combustion plants  

European Commission July 2017 

                                               
1 The Environmental Permitting (England and Wales) Regulations 2016 (as amended), Regulation 12 
2 https://www.gov.uk/topic/environmental-management/environmental-permits  Environment Agency website accessed on 

15/03/2019 

https://www.gov.uk/topic/environmental-management/environmental-permits%20%20gov.uk
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Title Author Date/Version 

Reference Document on Best Available Techniques on 
Emissions from Storage  

European Commission July 2006 

Medium Combustion Plant: Medium Combustion Plant 
Directive Interim Guidance 

Environment Agency 2018 

Medium Combustion Plant: Specified Generator Interim 
Guidance 

Environment Agency 2018 

Technical Guidance Note M5 - Monitoring of stack gas 
emissions from medium combustion plants and specified 
generators. 

Environment Agency  V.01 
September 
2018 

H5 Site Condition Report Guidance and Templates Environment Agency  V.03 May 2013 

Horizontal Guidance for Noise Part 2 – Noise Assessment 
and Control 

Environment Agency V.03 June 2004 

Environmental Permitting Regulations (England and 
Wales) 2010, Regulatory Guidance Series, No RGN2: 
Understanding the Meaning of Regulated Facility. 

Environment Agency V.3.1 May 2015 

The technical guidance presented in Table 1.1 represents the range of guidance and standards 
considered appropriate for the David Jack Research Centre. Whilst the list includes the Large 
Combustion Plant BRef, it should be recognised that the sizing of combustion plant at the 
installation is such that none of the units exceed the 15MWth threshold specified for aggregation 
as Large Combustion Plant within Article 29, paragraph 3 of Directive 2010/75/EU of the 
European Parliament and of the Council of 24 November 2010 on Industrial Emissions (the 
Industrial Emissions Directive or “IED”). As a consequence, the use of the Large Combustion BRef 
and associated BAT Conclusions is considered to be indicative only, as it is representative of the 
expectations for a Part A(1) permitted activity. 

The boilers and combined heat and power plant described within this application are classified as 
Medium Combustion Plant, with the generators being classified as Specified Generators under 
Schedule 25A and 25B of the Environmental Permitting (England and Wales) Regulations 2016 
(as amended) respectively. The emission limit values appropriate to the plant are derived based 
on all plant at the site being classified as such. 

1.2 Process Description 

The GSK conducts research and development activities into a range of pharmaceutical products 
at the site. These activities require electricity and steam to provide heat and power across the 
facility.  

Historically, heat was generated at the site in the main boiler plant comprising four (4) dual-
fuelled boilers (natural gas and light fuel oil), with electrical power provided to the site via the 
national electricity distribution network. In 2012 GSK installed a CHP plant at the site, comprising 
two (2) natural gas-fired spark ignition engines. The CHP plant is designed to have sufficient 
capacity to meet the electrical power demand of the site and to supplement the steam generation 
of the main boiler plant. Due to the additional steam capacity available from the CHP, one (1) of 
the boilers in the main boiler plant has subsequently been decommissioned. The current standard 
mode of operation consists of both CHP engines and a single boiler. The remaining two (2) boilers 
in the main boiler plant are operated in constant stand-by mode to provide additional steam if 
the demand arises. 

In addition to the CHP a number of generators have been installed across the site to provide 
electrical power to each of the buildings in the event of the power supply to the site either from 
the CHP or the national distribution network being interrupted. These are required as the nature 
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of activities at the site are sensitive and require a secure supply of power to ensure plant and 
equipment are constantly operational.  

1.1.3 Boilers 

There three (3) boilers present at the site, which are configured to use both natural gas and light 
fuel oil as a fuel (comprising the main boiler plant). Further information on the capacity rating of 
each boiler is provided in the table below.  

Table 1.2: Schedule of Boilers 

Combustion 
Plant Name 

Location Capacity 
Rating 
(kWth) 

Manufacturer/model Fuel Hours per 
annum plant 
is operational 
(normal 
operations) 

Boiler 2 Building 7 9,800 Dunphy 
TD530YMLVPRT5C 
Burner 

gas 
(with oil 
standby) 

One (1) boiler 
in operation 
with two (2) on 
standby. 

Boiler 3 Building 7 8,000 Dunphy 
TD525ZMLVPRT5C 
Burner 

gas 
(with oil 
standby) 

Boiler 4 Building 7 8,000 Dunphy 
TD525ZMLVPRT5C 
Burner 

gas 
(with oil 
standby) 

Boilers 2, 3 and 4 comprise the main boiler plant which is located in the central area of the site 
within Building 7 (the “Engineering Building”) as depicted on Figure 1.3 provided in Annex A. The 
boilers are Three-Pass Wet Back type boilers, which use tubes within the boiler to direct hot 
gases from the combustion process, through the water, allowing the hot combustion gases to 
transfer heat through the tube wall into the water. The boilers are connected to a common steam 
header and supply steam around the whole site. As stated above, under normal operating 
conditions the boilers are gas-fired; however, light fuel oil (“LFO”) is stored on-site for use if the 
natural gas supply is interrupted. LFO is stored in a single tank with a capacity of approximately 
196,000 litres, which is located within a concrete bund adjacent to the north of the energy 
centre. LFO is distributed around the boilers via a ring main of aboveground mild steel pipework, 
which is situated within concrete lined service conduits. The LFO storage would provide 
approximately five days of peak heating demand capacity. Each of the boilers is fired on LFO on a 
monthly basis for an hour to ensure that the boilers continue to be operational using LFO as a 
fuel.  

Boiler 1 remains within the Energy Centre; however, this boiler was decommissioned in 2012 
following the installation of the CHP and is excluded from the scope of this application. 

Each of the boilers emit combustion gases to atmosphere via individual vertical stacks (all 
contained within an outer stack) at a height of approximately 35m, which are referenced as 
emission points A1-A3 on Figure 1.4 provided in Appendix 1. 

Each boiler is provided with water via dedicated boiler feedwater pumps situated in the Energy 
Centre. The feedwater consists of treated towns water (using reverse osmosis), with the 
installation storing and using water treatment chemicals to achieve the required water 
specification. 

The boilers periodically release ‘boiler blowdown’ water to prevent the build-up of scale and 
corrosion in the boiler. This is wastewater, which will contain the boiler treatment chemicals listed 
above in addition to suspended solids, is discharged from the boilers directly into the foul sewer 
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system, which connects into the municipal foul sewer. GSK hold a trade effluent discharge 
consent from Thames Water for this discharge.  

1.1.4 CHP Plant 

The CHP plant present at the site comprises two (2) natural gas-fired spark ignition engines 
(“CHP 1” and “CHP 2”). Further information on the location and capacity rating of each engine is 
provided in the table below.  

Table 1.3: Schedule of CHP Plant 

Combustion 
Plant 

Location Capacity 
Rating 
(kWth) 

Manufacturer/model Fuel Hours per 
annum plant 
is operational 

CHP Engine 1 External 5,419 Caterpillar G3520C Gas Continuous 

CHP Engine 2 External 5,419 Caterpillar G3520C Gas Continuous 

Each of the CHP engines is located in the south-western corner of the Installation, within two (2) 
steel acoustic engine containers, as shown on Figure 1.3 provided in Appendix 1. 

The CHP engines generate approximately 4MWe (megawatts electric) in aggregate, which is 
approximately 83% of the Installation’s electrical power demand. In periods of low electrical 
energy demand excess electricity generated is exported to the national electricity distribution 
network; however, the CHP engines are also capable of modulating down to manage the 
generation of electricity in line with the demands of the site.  

The engines are located within purpose-built, acoustically dampened containers which also hold 
the multi-cylinder gas engine, gas train, fans to provide natural aspiration, exhaust flues, 
expansion tanks and lube oil system. Generator and starter batteries are also located within the 
containers. Each of the engines are controlled by dedicated control systems, which monitor 
operating parameters, and send data to a remote monitoring centre, which can remotely shut the 
plant down if required. The engines are cooled utilising chilled water, which is chilled in dry air 
blast coolers located adjacent to the engine containers.  

The CHP plant includes a lubrication system with comprises a 3,600-litre capacity storage tank, 
holding clean lubrication oil, and a 2,000-litre waste lubrication oil storage tank. Both tanks are 
of single skin mild steel construction and are contained within a concrete bund. Oil from the clean 
oil tank is transferred to the day tanks via metal pipework for use on the CHP engines. Waste oil 
from the engines is transferred back to the waste oil tank, again via metal pipework.  

Under normal operations the exhaust gases from the CHP engines are discharged via silencers to 
a waste heat boiler located in a container located adjacent to the south of the CHP engine 
containers. However, in the event of the waste heat boiler being unavailable, flue gases are 
automatically diverted to a bypass flue using a damper valve located on the roof of each 
container.  

The waste heat boiler provides approximately three (3) tonnes of steam per hour, with the 
overall site demand being in the region of eight (8) tonnes/hr. The steam generated is fed into 
the site steam main in building 5. Flue gases pass through a first stage economiser, which heats 
the boiler feedwater before it enters the boiler. Following this the flue gases pass through a 
second economiser, known as the network heater. This exchanges heat into the low temperature 
hot water circuit for the site. After passing through the network heater the flue gases are emitted 
to air through two 25m stacks serving the CHP engines and the waste heat boiler, which are 
referenced as emission points A14 and A15 on Figure 1.4 provided in Appendix 1. The waste heat 
boiler is served by a dedicated boiler feedwater pump skid situated within the engineering 
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building. Feedwater is taken from the common boiler feedwater manifold located adjacent to the 
hotwell, which then passes via the feedwater pumps to the CHP through pipework located within 
the common services conduit beneath the site access roads. 

The CHP plant is equipped with a dedicated blowdown vessel which is situated outside of the 
boiler container. It is supplied with water from the municipal supply to act as a quench. The 
water is supplied on a thermostat control. The blowdown vessel is used to receive steam trap 
drains, boiler bottom blowdown and boiler feedwater spillback lines. The blowdown vessel 
discharges to site foul drain, which connects to the municipal foul sewer. 

The CHP plant is operated in accordance with the local standard operating procedure (Operation 
of the Combined Heat and Power Plant), which sets out the requirements for maintenance and 
inspection of the CHP and details emergency controls, which include intrinsic safety features in 
addition to hard and soft-wired safety trips and alarms. This enables automatic and safe 
shutdown without human intervention in an emergency, including isolation of gas and electricity.  

1.1.5 Electricity Generators 

There are ten (10) electricity generators present across the site, which provide power to the site 
in the event of an interruption in the supply of electricity from the CHP plant or the national 
electricity distribution network. Further information on the location and capacity rating of each 
engine is provided in the table below.  

Table 1.4: Schedule of Electricity Generation Plant 

Combustion 
Plant 

Location Capacity 
Rating 
(kWth) 

Manufacturer/model Fuel Hours per 
annum plant 
is operational 

Building 7 - 
Generator 1 

Building 7 2,289 GEC Dorman Diesels, 
Engine type 12STCA(R3) 

Light 
fuel oil 

20 hours 
(monthly test 
plus annual 
blackout test) 

Building 7 - 
Generator 2 

Building 7 2,289 GEC Dorman Diesels, 
Engine type 12STCA(R3) 

Light 
fuel oil 

20 hours 
(monthly test 
plus annual 
blackout test) 

Building 2 - 
Generator 1 

Building 2 1,123 Scania Engine DC16 45A Light 
fuel oil 

20 hours 
(monthly test 
plus annual 
blackout test) 

Building 1 - 
Generator 2 

Building 34 3,165 Cummins KTA/50/G3 Light 
fuel oil 

20 hours 
(monthly test 
plus annual 
blackout test) 

Building 27 - 
Generator 1 

Building 27 2,289 GEC Dorman Diesels, 
Engine type 
12STCA(R3),  

Light 
fuel oil 

20 hours 
(monthly test 
plus annual 
blackout test) 

Building 5 - 
Generator 1 

Building 5 2,620 Cummins KTA50-G1,  Light 
fuel oil 

20 hours 
(monthly test 
plus annual 
blackout test)  

Building 5 - 
Generator 2 

Building 5 2,620 Cummins KTA50-G1  Light 
fuel oil 

20 hours 
(monthly test 
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Combustion 
Plant 

Location Capacity 
Rating 
(kWth) 

Manufacturer/model Fuel Hours per 
annum plant 
is operational 

plus annual 
blackout test) 

Building 2 - 
Generator 3 

Building 64 1,987 Cummins KTA38-G2  Light 
fuel oil 

20 hours 
(monthly test 
plus annual 
blackout test) 

Building 9 - 
Generator 1 

Building 9 3,550 MTU Diesel Engine  Light 
fuel oil 

20 hours 
(monthly test 
plus annual 
blackout test) 

Building 9 - 
Generator 2 

Building 9 3,550 MTU Diesel Engine  Light 
fuel oil 

20 hours 
(monthly test 
plus annual 
blackout test) 

Combustion gases from the operation of each of the generators are emitted to air. The Emission 
point reference and the method of emissions are as shown on the table below, these emission 
points are also shown on Figure 1.4 provided in Appendix 1.  

Table 1.5: Schedule of Electricity Generation Plant Emission Points 

Combustion Plant Emission Point 
Reference 

Stack Position Stack Height (from 
ground level) 

Building 7 - Generator 1 A4 Horizontal 8m 

Building 7 - Generator 2 A5 Horizontal 8m 

Building 2 - Generator 1 A6 Horizontal 12m 

Building 1 - Generator 2 A7 Vertical 5.5m 

Building 27 - Generator 1 A8 Vertical 12m 

Building 5 - Generator 1 A9 Vertical 4m 

Building 5 - Generator 2 A10 Vertical 4m 

Building 2 - Generator 3 A11 Vertical 8m 

Building 9 - Generator 1 A12 Horizontal 19m 

Building 9 - Generator 2 A13 Horizontal 19m 

All of the electricity generators at the site are powered by light fuel oil, which is distributed across 
the site from the main storage tank located externally adjacent to the north of the engineering 
building. The distribution network is divided into two (2) pipelines, which serve the northern and 
southern parts of the site. The pipelines are of mild-steel construction and are positioned within 
concrete service conduits beneath the access roads (see Figure 1.5 in Appendix 1 for a layout of 
the oil distribution network). 

The pipeline serving the southern part of the site divides into two (2) lines into building 9 and 
building 5, which are used to fill the day tanks for the generators. The section of the pipeline 
serving building 5 is fitted with a vacuum leak detection system, which alarms locally within the 
generator room in Building 5.  
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The pipeline serving the northern part of the site feed into a storage tank located within building 
27. From this tank the LFO is further distributed to day tanks within the generator rooms in the 
northern part of the site via mild steel pipework within concrete conduits.  
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2. RAW MATERIALS, WATER & WASTE 

2.1 Raw Materials 

2.1.1 Use 

A summary of raw material use is provided in the table below: 

Table 2.1: Summary of Raw Material Use 

Chemical/Material Reason for use State (Solid/ 
Liquid / Gas) 

Estimated 
Annual Use 
(tnes) 

Potential 
Environmental 
Risks 

Light Fuel Oil Generator & 
back-up fuel 

Liquid <100 Direct /indirect 
releases to 
ground/groundwater 
and surface water. Lubricant Oil Lubrication on 

CHP engines 
Liquid <10 

Sodium Bisulphite boiler feed 
treatment 

Liquid <10 

Polymer Boiler feed 
treatment 

Liquid <10 

Sodium hydroxide Boiler feed 
treatment 

Liquid <10 

Brine Boiler feed 
treatment 

Liquid <100 

2.1.2 Storage & Containment 

Table 2.2: Summary of Bulk Storage Vessels 

Tank 
Reference 
and Location 

Capacity 
(litres) 

Contents Construction  Secondary 
Containment 

Other details 

Oil Storage 
Tank – Energy 
Centre 
(Building 7) 

196,000 Light Fuel 
Oil 

Single skinned mild 
steel tank fitted 
with a high-level 
alarm and overfill 
protection. The level 
of the tank can be 
seen from the 
remote filling point.  

Located within 
>110% capacity, 
unroofed, sunken 
containment bund 
(brick/concrete) 
shared with boiler 
blowdown vessel.  

The entire bund is 
constructed of brick 
from ground level up, 
and concrete below 
the surrounding 
ground level.  

 

A manually 
operated 
electrically driven 
stormwater pump 
is present in a 
sump within the 
bund, which 
discharges to the 
foul drainage 
network.. 

Light Fuel Oil is 
removed from the 
tank via a pumped 
system.  

 

Generator No.1 
– Energy 
Centre 
(Building 7) 

 1,480 Light Fuel 
Oil 

Single skinned mild 
steel tank 

Generator No.2 
– Energy 
Centre 
(Building 7) 

 1,480 Light Fuel 
Oil 

Single skinned mild 
steel tank 

Day Tank – 
Building 27 

8,600 Light Fuel 
Oil  

Single skinned mild 
steel.  

The tank is located 
internally and is 
positioned within a 
bund of brick 
construction with a 

The tank is filled 
via the central 
distribution 
system; however, 
there is also a 
tanker connection 
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Tank 
Reference 
and Location 

Capacity 
(litres) 

Contents Construction  Secondary 
Containment 

Other details 

capacity of 12,900 
litres  

point, which can be 
used to fill the 
tank. The level of 
the tank cannot be 
seen from the fill 
point.  

 
Building 27 
Generator – 
Building 27 

1,000 Light Fuel 
Oil  

Single skinned mild 
steel tank. 

Provided with 
secondary 
containment. 

The tank is filled 
via the fuel 
distribution system 
and is decanted via 
aboveground 
pipework to the 
generator.  

Building 64 
Generator – 
Building 64 

1,200 Light Fuel 
Oil  

Single skinned mild 
steel tank. 

Integral to generator 
unit, within steel 
container providing 
secondary 
containment & leak 
detection. 

The tank is filled 
via the fuel 
distribution system 
and is decanted via 
aboveground 
pipework to the 
generator.  

Building 1/6 
Generator – 
Building 1 

1,200 Light Fuel 
Oil  

Single skinned mild 
steel tank. 

Located in 1.45m3 
capacity steel bund. 

The tank is filled 
via the fuel 
distribution 
system.  

Building 2 
Generator – 
Building 2  

1,300 Light Fuel 
Oil  

Single skinned mild 
steel tank. 

Located in 1.45m3 
capacity steel bund. 

The tank is filled 
via the fuel 
distribution system 
and is decanted via 
aboveground 
pipework to the 
generator.  

Building 9 Day 
Tank No.1 – 
Building 9 

1,280 Light Fuel 
Oil  

Single skinned mild 
steel tank. 

Both tanks located in 
a 5m3 capacity steel 
container, with 
alarmed leak 
detection. 

 

The tank is filled 
via the fuel 
distribution system 
and is decanted via 
aboveground 
pipework to the 
generator.  

Building 9 Day 
Tank No.2 – 
Building 9  

1,280 Light Fuel 
Oil  

Single skinned mild 
steel tank. 

Clean Oil Tank 
- CHP 

3,500 Lubricatio
n Oil 

Steel Both tanks are 
located within a 
combined 7m3 
concrete bund. 

Rainwater is 
removed from the 
secondary 
containment 
structure via 
vacuum tanker.  

Clean Oil Tank 
- CHP 

2,000 Lubricatio
n Oil 

Steel 

Boiler Sulphite 
Storage Tank – 
Building 7 

1,500 Sulphite  Single Skinned 
Polypropylene 
construction 

The tank is located 
within a secondary 
containment tank of 
polypropylene 
construction.   

The tank is located 
within the building 
and the contents of 
the tank are 
decanted utilising a 
pumped system.  



 
ENVIRONMENTAL PERMIT APPLICATION: OPERATIONS REPORT  
 
DAVID JACK RESEARCH CENTRE 
 

 
 

1700003159_OP 

 
 

10 

Tank 
Reference 
and Location 

Capacity 
(litres) 

Contents Construction  Secondary 
Containment 

Other details 

Boiler Polymer 
Storage Tank – 
Building 7 

1,500 Polymer  Single Skinned 
Polypropylene 
construction 

The tank is located 
within a secondary 
containment tank of 
polypropylene 
construction.   

The tank is located 
within the building 
and the contents of 
the tank are 
decanted utilising a 
pumped system.  

Boiler Caustic 
Storage Tank – 
Building 7 

1,500 Caustic Single Skinned 
Polypropylene 
construction 

The tank is located 
within a secondary 
containment tank of 
polypropylene 
construction.   

The tank is located 
within the building 
and the contents of 
the tank are 
decanted utilising a 
pumped system.  

Salt Saturator 
– Building 2 

12,000 Vacuum 
Salt 

Glass fibre No secondary 
containment 
provisions. 

The tank is located 
within the building 
and the contents of 
the tank are 
decanted utilising a 
pumped system.  

Building 5 
Generator 
Dump Tank – 
External to the 
south of 
Building 5 

 Approxim
ately  

5,000 

Light Fuel 
Oil 

Single skinned mild 
steel.  

No secondary 
containment 
provisions. 3-month 
visual inspection on 
integrity 

Tank is empty 
under normal 
operations. 

Fire Pump Oil 
Tank – Fire 
Pump House 
(Building 29) 

1,500 Light Fuel 
Oil 

Single skinned mild 
steel. 

No secondary 
containment 
provisions; however, 
tank is located within 
a building which 
provides structural 
containment. 

- 

 

2.1.3 Efficiency Measures 

GSK has in place an EH3S Waste Management and Waste Minimisation Programme which 
presents the following approach to raw materials use and waste minimisation: 

Opportunities for waste minimisation are identified through several venues: 

• R&D, EHS and Facility Operations conduct reviews of processes to identify improvements to 
waste minimisation, e.g. selection, purchase and use of equipment, materials and 
consumables; 

• R&D, EHS and Facility Operations evaluate new technologies for waste minimisation 
opportunities; 

• Facility Operations generate periodic reports for EH3S and R&D which are then reviewed for 
progress against waste specific sustainability goals; 

• EHS&S evaluates the EHS Central data for opportunities to reduce, reuse, or recycle any of 
the reported waste streams; and 

• Waste generators review their processes and report any opportunities for minimisation, 
recycling, or reduction of hazards. 



 
ENVIRONMENTAL PERMIT APPLICATION: OPERATIONS REPORT  
 
DAVID JACK RESEARCH CENTRE 
 

 
 

1700003159_OP 

 
 

11 

This approach applies across the full range of operations at the David Jack Research Centre, 
including energy provision. 

2.2 Water 

2.2.1 Use 

Water consumption across the installation is approximately 140,000 m3 / yr. GSK take monthly 
meter readings to track the consumption of water. 

Boiler Plant 

The boiler plant is supplied from the common boiler feedwater tank, which supplies all the main 
steam-raising plant on site. The plant uses towns water which is treated for use in the boiler 
systems, using the standard water treatment approach (softener, oxygen scavenger and 
biocides). 

CHP 

Feedwater is taken from the common boiler feedwater manifold located adjacent to the hotwell. 
It then passes via the feedwater pumps to the CHP plant through the undercroft, building 5 and 
under the road in the common conduit.  

The CHP unit receives mains water for the following:  

• Blowdown vessel quench;  

• Engine cooling circuit top-up taps; 

• Waste heat boiler sample cooler; and  

• LTHW pressurisation unit top up  

The Boiler Feedwater Pump Electrical Distribution Boards are located in the Energy Centre, and 
the pumps are controlled from the CHP Siemens LCP. The pumps operate on a duty / standby 
arrangement in Auto mode with an automatic changeover period of one week.  

The duty boiler feedwater pump is controlled by variable speed drive on discharge pressure, 
setpoint 16barg. The feedwater pump must be running in order for the CHP plant to operate. If it 
is not running the boiler locks out on low economizer pressure. 

2.2.2 Efficiency Measures 

Duty and standby treated water pumps were installed as part of the CHP project. These are 
controlled from the existing Energy Centre control room console.  

The duty pump normally operates in Auto mode on variable speed using a signal from the hotwell 
level transmitter. If the hotwell level decreases due to high steam demand, the duty pump ramps 
up to increase flow to the hotwell, and vice versa. 

2.3 Waste 

The EH3S Waste Management and Waste Minimisation Programme (4-13-04-GUI-WW) provides 
details on the approach to management of waste at the facility, including roles and 
responsibilities. This is designed to cover all elements of waste generated at the facility, and will 
include those waste specifically related to the generation of steam and power at the site. 

2.3.1 Wastes Generated 

The volume of waste specific to the operation of the combustion plant is not recorded separately 
from the overall waste generated at the David Jack Research Centre. As a consequence, details 
on volumes of waste generated cannot be provided at the time of application. Wastes consist of 
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waste oil and oily rags and other materials generated during maintenance activities. These are 
generated infrequently (based upon the maintenance scheduling) and in small volumes (less than 
one tonne per annum, with the possible exception of waste oil from the CHP plant). GSK will 
record and review waste associated with the operation of the combustion plant during 2019 to 
provide a baseline for management of waste from the permitted activity. 

2.3.2 Storage & Containment 

There is no storage of wastes associated with the operation of the combustion plant at the site. 
Any waste arising during the routine maintenance and repair of the combustion plant is removed 
from the site by the contractor undertaking the maintenance / repair work.  

2.3.3 Waste Minimisation 

GSK apply EHS Standard and Guideline: Waste Management and Minimisation (SG 4.13) which 
sets out expectations and requirements around minimising waste generation and waste 
management by their business operations and activities. The aim is to eliminate or minimise the 
generation of waste and ensure it is managed in a safe and environmentally responsible manner. 
The Standard and Guideline includes effective management of waste and encourages an 
approach that quantifies, audits and reviews the management of waste on the site. SG4.13 sets 
out the following approach: 

• Identify opportunities to apply the waste management hierarchy in operations and processes;  

• Identify, categorise and segregate at source all wastes arising from GSK activities into 
receptacles appropriate to the risks involved; 

• Identify options to minimise and manage wastes according to the waste hierarchy. Identify 
waste disposal options and available waste routes for each waste stream; 

• Assess opportunities to move the wastes up the waste hierarchy with the ultimate aim being 
waste prevention and minimisation; 

• Ensure GSK employees and contractors who manage, transport or receive GSK waste can 
demonstrate continuous improvement in waste management and minimisation operations 
whilst ensuring effective and secure management of waste we generate; 

• Remove waste routinely to prevent accumulation; 

• Select methods for the packaging, transport, treatment and recycling or disposal of waste 
that minimise both EHS and GSK reputational risks as well as representing the best feasible 
environmental option; 

• Ensure that waste remains secure and readily identifiable at all stages of its storage, 
transportation, treatment and disposal; 

• Retain sufficient documentation to track the waste from point of generation to the point of 
final disposal; 

• Monitor the quantity and types of waste generated and their ultimate disposal fates; 

• Audit contractors that manage, transport or receive GSK wastes at a frequency appropriate to 
the EHS risks involved; and 

• Quantify the reduction in costs or environmental impacts expected and achieved by waste 
minimisation and/or moving waste up the waste hierarchy. 

The EH3S Waste Management and Waste Minimisation Programme (described in section 1.2.4 of 
SG 4.13) also covers minimisation of waste, with the focus on raw materials management to 
reduce the generation of waste. 
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3. ENERGY USE & EFFICIENCY 

3.1 Energy Consumption 

The energy plant at the David Jack Research Centre provides the main consumption of gas at the 
facility and is also responsible for generating sufficient electricity to maintain the operations of 
the R&D facility. Due to the use of the CHP plant, there is a net export of electricity each year 
with site generation typically around 30 GWh, and site consumption at 28 GWh. Annual gas 
consumption through the boilers and the CHP plant is approximately 94 GWh. Oil consumption is 
relatively small, with normal annual use limited to testing of generators and boilers and is 
approximately 70m3. 

Table 3.1: Summary of Energy Consumption 

Energy Source Approximate Annual Energy Consumption 

As Delivered (MWh) At Primary Source 
(MWh) 

% of total (primary) 

Electricity -2,000 -2,000 <1 

Gas 94,000 94,000 99 

Diesel 700 700 <1 

* For electricity from the public supply a factor of 2.4 should be used to convert from delivered to primary 
energy. 

3.2 Energy Efficiency Measures 

3.2.1 Operating & Management Procedures 

GSK apply an EHS Standard and Guideline for Energy (SG 4.14). This sets out the corporate 
expectations and requirements around the use of energy in an efficient manner. It states that all 
activities considered to be GSK Operations must assess and manage energy as an integral part of 
their operations and activities, and includes eight Key Requirements for sites to apply in order to 
drive energy efficiency: 

1. Identify a senior sponsor and assign a person responsible for energy management 

2. Identify how energy is currently used in a site, operation or process. Identify how energy 
will be used in any future new processes and/or facilities. 

3. Assess and prioritise opportunities to reduce energy use and environmental impact. 

4. Every GSK site or Operation must set realistic annual targets and implement a plan to 
reduce energy use and environmental impact. Ownership of these targets must be 
assigned to the principal energy users to ensure delivery. 

5. Use energy derived from renewable sources, more efficient ways of generating energy 
and/or alternative fuels with a lower environmental impact wherever feasible. 

6. Adequate resource and funding must be provided to deliver the targets to achieve cost 
and environmental benefit. 

7. Monitor energy consumption, the corresponding costs and the sources of the energy 
used. 

8. Regularly review and quantify the reduction in energy use and greenhouse gas emissions 
expected and achieved. Communicate achievements and best practices. 
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3.2.2 Basic Physical Measures 

The application of CHP at the David Jack Research Centre, which provides the full requirement of 
electricity at the facility whilst also delivering a proportion of the steam needs, represents a 
significant investment in energy efficiency at the installation. 

Waste heat is further recovered from the CHP in the form of Low Temperature Hot Water (LTHW) 
at 90°C and is distributed to buildings 5 and 9 via a heating network, where the heat is 
transferred using plate heat exchangers to local end users. LTHW is also used to increase the 
efficiency of the boiler plant by heating the treated water feed to the Hotwell in the Energy 
Centre.  

The heat exchangers on the LTHW network are in parallel such that the supply temperature from 
the CHP engine and network heater serving each heater is maintained at 90oC. If one heater has 
no demand at a given time, the heat is therefore available for the other heat exchangers.  

The feed flow to each heat exchanger is trimmed using a temperature control valve, based upon 
the demand of the building heating systems.  

The following heat exchangers serve end users on the David Jack Research Centre:  

• Building 5 Heating System B5 HX-01; 

• Building 7 Treated Water Preheater B7 HX-01;  

• Building 9 Heating System B9 HX-01; and 

• Building 9 Process Hot Water System B9 HX-02  

The CHP is designed to achieve the Good Quality criteria under the Department for Business, 
Energy and Industrial Strategy’s (BEIS) Combined Heat and Power Quality Assurance (CHPQA) 
scheme, demonstrating a high level of efficiency. The CHP plant is capable of delivering 4MWe of 
electricity at an electricity generation efficiency rating of 42.5%. 

The overall Energy Efficiency of the plant is calculated as: 

Energy Efficiency = (net electrical power + total heat use) / gas power 

At maximum heat demand this equates to an Energy Efficiency of approximately 84.5%. 

3.2.3 Energy Efficiency Plan 

 
There is no formal energy efficiency plan in place at the David Jack Research Centre, however the 
Key Requirements set out in SG4.14 (and listed in section 3.2.1) provide a system for monitoring 
energy use and driving efficiency. 
 

3.2.4 Energy Efficiency Directive – Article 14 

Article 14 of the Energy Efficiency Directive (2012/27/EU) requires a cost-benefit analysis in 
relation to measures for promoting efficiency in heating and cooling at industrial installations with 
a thermal input exceeding 20MWth. The David Jack Research Centre has already applied such 
measures, with the installation of a CHP plant to deliver heat (both steam and Low-Temperature 
Hot Water) and electricity to a level suitable to meet the needs of the David Jack Research 
Centre. This is demonstrated by the net export of generated electricity from the CHP plant.  

Additional support is available from the existing boilers at the energy centre, which have a 
combined thermal input of 25.8MWth. These units operate on an intermittent basis to supplement 
the steam generation from the CHP plant, with normally just one unit running in support of the 
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CHP plant. As a consequence, the normal operation of the energy plant is significantly below the 
20MWth threshold for assessment. 

There are also diesel-fired generators totalling approximately 26MWth across the installation. 
These are provided for emergency use only and are run for only around 20 hours a year each. As 
a consequence, these generators would be exempt from the requirement to provide a cost-
benefit analysis on recovery of heat. 

A specific cost-benefit analysis in relation to measures for promoting efficiency in heating and 
cooling at the David Jack Research Centre is not considered appropriate, due to: 

• The installation and operation of CHP plant capable of providing the installation’s electricity 
requirements; 

• The intermittent nature of the operation of the remaining boiler plant, which supplements the 
steam supply from the CHP plant; and 

• The emergency nature of the installed generator capacity, which operates significantly below 
the 1,500 hrs/yr threshold for analysis of heat recovery options.    
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4. EMISSIONS TO AIR, WATER, SEWER & LAND 

4.1 Emissions to Air 

All emission points identified at the Installation are associated with combustion units and are 
listed on Figure 1.4 provided in Appendix 1.  

Table 4.1: Schedule of Air Emission Points 

Emission Point ID Description Parameters3 Emission Limits 

(ref. standard 
conditions)4 

A1 Boiler 2 Oxides of Nitrogen 
(NOx)5 

200mg/Nm3 

A2 Boiler 3 Oxides of Nitrogen 
(NOx)4 

200mg/Nm3 

A3 Boiler 4 Oxides of Nitrogen 
(NOx)4 

200mg/Nm3 

A4 Building 7 - Generator 
1 

- - 

A5 Building 7 - Generator 
2 

- - 

A6 Building 2 - Generator 
1 

- - 

A7 Building 1 - Generator 
2 

- - 

A8 Building 27 - Generator 
1 

- - 

A9 Building 5 - Generator 
1 

- - 

A10 Building 5 - Generator 
2 

- - 

A11 Building 2 - Generator 
3 

- - 

A12 Building 9 - Generator 
1 

- - 

A13 Building 9 - Generator 
2 

- - 

A14 CHP Engine 1 Oxides of Nitrogen 
(NOx) 

190mg/Nm3 

A15 CHP Engine 2 Oxides of Nitrogen 
(NOx) 

190mg/Nm3 

                                               
3 Parameters and associated emission limit values are not proposed for electricity generator plant as these are not use routinely for 

electricity generation and in any case only in an emergency in the event of the power supply to the installation from the CHP or 
distribution network being interrupted.  
4 As listed in Annex II, Part 1 of 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. All emission limit values are defined at a 
temperature of 273,15 K, a pressure of 101,3 kPa and after correction for the water vapour content of the waste gases and at a 
standardised O2 content of 3 % for medium combustion plants, other than engines and gas turbines, using liquid and gaseous fuels 
and 15% for engines and gas turbines. 
5 Discount PP10, pp2.5 
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4.1.1 BAT Review for CHP operation 

The proposed emission limit value for the CHP units is based upon the limit applied to existing 
plant under the Medium Combustion Plant Directive and associated legislation. 

At the time of application, the David Jack Research Centre is due to either refurbish or replace 
the CHP units. Replacement of the units would result in the plant being classed as ‘new plant’, 
with the more stringent NOx ELV of 95m/Nm3 being applied. The scale of the refurbishment is 
such that it would not constitute a major change to the plant (as costs are <50% of full 
replacement costs), so the refurbished units would continue to be classified as ‘existing plant’. 

A cost-benefit analysis has been run, using the Environment Agency’s IED Cost-Benefit Analysis 
Tool (v6.17). The Tool is included in Appendix 2.   

The analysis considered the refurbishment and replacement options, and also presented a third 
option with complete removal of the CHP units. The relevant inputs and outputs are presented 
below. The data presented in Table 4.3 shows that the benefits are outweighed by the costs for 
both the alternative scenarios when compared against refurbishment. Local environmental 
conditions would not be significantly affected, with a reduction in the long-term impacts of 3.8% 
of the NAQO (from 12% of the NAQO to 8.2%). This reduction is not sufficient to achieve an 
insignificant impact (<1% of NAQO) from the process. The refurbishment option with the 
associated higher ELV remains the preferred option for the installation.  

Table 4.2: CHP Refurbishment / Replacement Cost Benefit Analysis Assessment Criteria 

Assessment Criteria Value Justification 

Timeframe 8 years Period until next refurbishment/ 
replacement 

NOx Emission Limits – existing plant 190mg/Nm3 Applied from MCPD 

NOx Emission limits – new plant 95mg/Nm3 Applied from MCPD 

NOx Damage costs (central value) £5,671/tne DEFRA 2019 values for industrial NOx 

Weighted Average Cost of Capital 
(WACC) 

0% Assumed funded by GSK corporate 

Refurbishment costs £1.2m Includes project implementation costs 

Replacement costs £2.9m Includes project implementation costs 

Labour £50k/year Estimated cost of contracted labour – 
applicable in both operating scenarios 

Maintenance £350k/year + 
£130k/4 yrs 

Contracted maintenance costs – 
applicable in both operating scenarios 

Shutdown period - refurbishment 4 months Time required for out-of-frame overhaul 
– electricity to be imported during this 
time 

Shutdown period - replacement 6 months Time required for full replacement – 
electricity to be imported during this time 

Waste Generated - Excluded due to low cost level and limited 
variance 
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Table 4.3: Cost-Benefit Analysis Output 

 CHP Refurbishment CHP Replacement No CHP 

Upfront investment costs (£m) 1.1 2.6 0.0 

Operating costs (£m) 3.1 3.1 0.0 

Energy consumption (£m) 14.5 14.7 24.9 

Air pollutant emissions (£m) 3.1 1.7 0.4 

GHG emissions (£m) 6.6 6.4 3.7 

Present Value Costs 18.6 20.4 24.9 

Present Value Benefits1 0 1.6 5.6 

Net Present Value (NPV)2 18.6 18.8 19.3 

NPV difference - -0.2 -0.7 

Table Notes: 

1. Reductions in emissions costs compared to the CHP refurbishment scenario 

2. Difference in NPV value compared to the CHP refurbishment scenario 

4.2 Emissions to Water 

4.2.1 Surface Water Runoff 

Emissions to water at the Installation are limited to discharges of surface water runoff from 
buildings and site surfaces. In soft landscaped areas of the site surface water percolates into the 
ground. Roof water is also directed to ground through sealed downpipes. 

Surface water runoff is routed across the site through a dedicated surface water drainage system 
to two (2) discharge points located on the southern Installation boundary, which discharge into 
the River Lea (present adjacent to the south of the Installation). There is an oil separator present 
at each discharge point, with all surface water passing through these prior to discharging. There 
is an additional oil separator in the central part of the site, which receives surface water from the 
access roads and vehicle parking areas in the northern part of the site. Figure 1.6 included in 
Annex A provides an overview of the surface water drainage system at the site.  

The surface water drainage at the site is constructed of 100mm internal diameter pipework (a 
combination of plastic, ceramic and iron), which increases to approximately 230mm at the outfall 
to the River Lea. All surface water drainage systems at the site are jetted on an annual basis and 
all manholes inspected. The oil separators are also emptied, cleaned and inspected on an annual 
basis (wash water from cleaning the separator is removed via a vacuum tanker). These annual 
inspections and cleans also include ensuring that all drainage channels and entry points are clear 
of debris.  

4.2.2 Process Water 

There are no process water releases to a controlled water at the Installation.  

4.3 Emissions to Sewer 

Emissions to the foul sewer associated with the Installation activities comprise reverse osmosis 
solute from the feedwater system, blowdown from the boilers, boiler feedwater overspill and 
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bund water (manual pump from building 7 bund). These discharges are considered to be trade 
effluent.  

The site is connected to the municipal foul sewer system and makes discharges of trade effluent 
from the central and western parts of the Installation into the foul sewer under a consent to 
discharge trade effluent issued to GSK by the Sewage Undertaker (Thames Water), which was 
issued in March 2016 (ref: TRMD0BB6). The consent permits the discharge of trade effluent into 
the municipal sewer at two (2) points along Park Road, present adjacent to the north of the 
Installation. Only one discharge point is relevant to the permit, with the second discharge (from 
building 2) consisting solely of trade effluent generated from the R&D activities within the 
building. 

The eastern part of the Installation discharges foul wastewater into a separate foul drainage 
system (serving buildings 1, 6, 31, 74, 75, 34 and 73), which discharges into the municipal foul 
sewer located in Harris’s Lane to the south-east. The discharge into the sewer in Harris’s Lane 
consists of domestic-type sewage only, and is does not form part of this permit application. 
Figure 1.7 included at Appendix 1. shows the current configuration of the foul drainage system at 
the Installation and the discharge points. 

The consent to discharge trade effluent into the sewer in Park Road includes emission limit values 
for a range of potential contaminants. Note that this represents effluent from both permitted 
(combustion) and non-permitted (R&D) activities at the installation. The limits include a number 
of hazardous pollutants (cyanide, silver, chromium, copper, lead, zinc, nickel and mercury); 
however, these are not relevant to the operation of the combustion plant as they are not present 
within the materials used in the operation and maintenance of the plant, and are not considered 
further in this application.  

Foul drains across the Installation are constructed from a combination of ceramic, plastic and iron 
pipe with an internal diameter of 100mm, with some 150mm diameter pipework present at entry 
and exit points to pump chambers. The Installation’s foul drainage system is maintained on an 
annual basis, which includes jetting the whole system, clearing out any catch pots or gullies and 
a visual inspection of manholes. This maintenance programme also includes removing sewage 
pumps and cleaning and inspecting all elements of the pump.  

A Closed Circuit Television (CCTV) survey of both surface water and foul drainage systems was 
undertaken in 2017, which did not identify any significant deficiencies in the foul drainage 
systems. A programme of repair for the drainage systems is in place. 

4.4 Emissions to Land 

There are no emissions to land associated with the regulated activity at the Installation.  
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5. ODOUR, NOISE & FUGITIVE RELEASES 

5.1 Odour 

There are no significant sources of odour from the permitted operations at GSK Ware. Odour is 
not considered further in this application. 

5.2 Noise 

Noise presents a potential issue at the facility due to the range of combustion plant present 
across the site. 

There are two (2) key elements to the generation of noise at the facility: 

• Continuous operation of the boiler plant and CHP units; and 

• Intermittent (and infrequent) short-term operation of the back-up generators. 

5.2.1 Baseline Noise Climate  

The background noise levels measured by Sharps Redmore6, as part of the ongoing monitoring 
for the David Jack Research Centre and Manufacturing sites, are summarised on Figure 5.1. 
These are night-time noise levels measured at the same locations for 5-minute duration.  

All measurements are samples of a particular point in time. It is therefore, considered likely that 
the following plant items from the R&D site would have contributed to the noise climate as they 
are under constant operation:  

• 3 x Boilers  

• 2 x CHP  

It is unlikely that stand-by plant will have been operational during the measurement periods - no 
indication of this is given in the Sharps Redmore report. It was noted, however, that road traffic 
was a significant contributor to the noise climate. 

5.2.2 Conclusions 

The results do not indicate any clear change in noise level from 2015 to 2018 (the highest 
recorded levels were in 2017). Assuming the operation of all plant items within the site continue 
to run as observed over the last few years, and taking into account that no known noise 
complaints exist, it can be concluded that noise is unlikely to be an issue for the current 
operation. It is recommended that any deviations from the current level of operation is assessed 
with regard to changes in noise impact. 

 

                                               
6 Site perimeter sound level monitoring report (R12-20.8.18- GlaxoSmithKline Ware-1414619-DAK) 
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Figure 5.1: Background noise levels measured for R&D site 
 
 

5.3 Potential Fugitive Emissions 

5.3.1 Dust 

The permitted operations at GSK Ware do not involve dry or dusty materials, and the combustion 
processes are predominantly gas-fired with oil back-up. As a consequence, dust is not considered 
to be a significant issue at the facility and is not considered further in this application. 
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6. MONITORING 

6.1 Monitoring and Reporting of Emissions to Air 

As stated within Monitoring Guidance Note M57, where gas sampling only is required for 
combustion plant (as is the case here) it is acceptable to sample from a location close to the 
Medium Combustion Plant (MCP) or Specified Generator (SG), where the gases are well mixed 
(for example a downstream location that is close to the combustion zone is assumed to be well 
mixed). 

A portable monitoring system assessed against the requirements of BS EN 50379-2 as a 
minimum will be used to assess compliance. GSK recognise that from 1 January 2025, any 
portable monitoring system used for compliance monitoring should be MCERTS certified. 

A summary of the proposed emission limit values and monitoring methods are presented in Table 
6.1. 

Table 6.1: Emissions points to air – emission limits and monitoring methods 

Emission 
Point ID 

Source Parameter Emission 
Limit 
(Including 
Unit) 

 

Reference 
Period 

Monitoring 
Frequency 

Monitoring 
Standard 
or Method 

A1 Boiler 2 Oxides of 
Nitrogen 
(NOx) 

200mg/Nm3 Hourly 
Average 

Annually EN 50379-2 

A2 Boiler 3 Oxides of 
Nitrogen 
(NOx) 

200mg/Nm3 Hourly 
Average 

Annually EN 50379-2 

A3 Boiler 4 Oxides of 
Nitrogen 
(NOx) 

200mg/Nm3 Hourly 
Average 

Annually EN 50379-2 

A17 CHP Engine 1 Oxides of 
Nitrogen 
(NOx) 

190mg/Nm3 Hourly 
Average 

Annually EN 50379-2 

A18 CHP Engine 2 Oxides of 
Nitrogen 
(NOx) 

190mg/Nm3 Hourly 
Average 

Annually EN 50379-2 

6.2 Monitoring and Reporting of Emissions to Water 

The monitoring and reporting of emissions to water is not applicable to the regulated activities 
undertaken at the Installation as there are no discharges from the regulated activities, which are 
emitted to a controlled water. Any wastewater from the activities is routed to the municipal foul 
drainage system and is discharged with the consent of the Sewage Undertaker.  

6.3 Monitoring and Reporting of Waste 

As the regulated activities are not associated with a waste Installation or Activity, the monitoring 
and reporting of waste is not considered to be appropriate to the site, other than as required for 
resource efficiency requirements or other internal environmental management system 
requirements.  

                                               
7 Technical Guidance Note (Monitoring) M5: Monitoring of stack gas emissions from medium combustion plants and specified 

generators 
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6.4 Monitoring of Process Variables 

The operation of combustion plant at the site is closely monitored to ensure that optimum 
efficiency is maintained.  

Each Boiler has two mode selection switches, giving four possible modes of operation. 

Local/Remote - for control location. 

Banking (standby)/Normal - for pressure control. 

The steam header pressure is maintained as steady as possible during variations in steam 

demand to minimise variations to processes using the steam. The steam header pressure 

is controlled by increasing the firing rate when steam demand increases and the header 

pressure falls, or decreasing the firing rate when steam demand decreases and the header 

pressure rises. Thus, the firing rate is adjusted to control the header pressure. 
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7. ENVIRONMENTAL MANAGEMENT SYSTEMS 

7.1 Summary 

GSK operates the site in accordance with the requirements of the GSK Internal Control 
Framework (ICF), which defines the essential elements of the environmental compliance and risk 
management programmes across the GSK global organisation. The overarching purpose of the 
ICF is to ensure that the risks associated with conducting activities at the site are effectively 
controlled.  

Under the ICF the site has undertaken an environmental risk assessment to establish a reference 
point for controls. This risk assessment identifies all reasonable areas of scope and then assesses 
the impact and likelihood of potential risks. This enables the site to focus on the greatest risks 
identified.  

Under the ICF the site has produced and implemented written standards, formal company 
policies, standard operation procedures and guidelines (collectively called control documents) 
that communicate the ideas, rules, controls and expectations for the site. These control 
documents ensure that the processes being performed at the site are as intended with any 
associated risks controlled. 

To support the effectiveness of the controls at the site the site identifies and provides training to 
all staff, which is appropriate to their defined role and responsibilities. 

Communication is a key component of the ICF and the site ensures that the importance of each 
part of the ICF and site-specific controls are communicated to all staff in a relevant and engaging 
way aligned to GSK’s values, and encourage a ‘Speak Up’ culture. The site has also established a 
process to receive complaints or questions and protect whistle blowers from retaliation.   

Management at the site are accountable for ensuring that the requirements of the ICF are 
implemented and maintained. Management monitoring takes place at the site, which comprises 
an ongoing process of assessing that the controls are in place, in use and effective. Monitoring at 
the site includes, but is not limited to, workplace observation of tasks, checklist activity 
inspection and desktop review of data or documentation. In addition, GSK maintains an 
independent Internal Audit Function, which provides an assessment of the site’s effectiveness at 
risk identification and mitigation. This function also reviews the effectiveness of any local site-
specific frameworks.  

Under the ICF the site has established processes to identify failures and problems and use these 
as opportunities for learning and improvement through identifying and correcting the root cause. 
This process is designed to ensure that these failures and problems should not recur.  

7.2 Operations & Maintenance 

The permitted activities undertaken at the site comprise the operation of the CHP and steam 
boilers. For each of these activities the site has developed specific operational control procedures 
comprising: 

• Operation and Maintenance of Steam Boilers (INS_399358 (3.0)); and 

• Operation of the Combined Heat and Power Plant (David Jack R&D LSOP (O&M)) 

The Operation and Maintenance of Steam Boilers procedure (Ref: INS_399358 (3.0)) establishes 
the requirements for the safe operation and maintenance of steam boilers (including the CHP 
steam boiler) comprising the operation of the boilers, methods for analysing boiler feed-water 
and adjusting chemical dosing, inspection requirements, alarm conditions and arrangements for 
emergency response and steps to ensure that boiler start-up and shutdown occur in a controlled 
manner.  
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The Operation of the Combined Heat and Power Plant procedure (David Jack R&D LSOP (O&M)) 
establishes the standard operating procedure for the CHP plant, including controls for start-up 
and shutdown in addition to abnormal operations and periodic maintenance and inspections.  

In addition to the operating procedures for the CHP and boilers the site has established 
maintenance procedures (Ref: GQP 4303 Maintenance and GES 103 Maintenance) setting out the 
maintenance arrangements associated with the site.  

In addition to the operating procedures GSK’s third-party contractor responsible for the day to day 
operation of the CHP and boiler plant has developed standard work instructions associated with the 
routine handling, storage and transfer of hazardous substances in the following documents: 

• EHS SWI 0010 – Hydrochloric Acid Storage & Offloading; 

• EHS SWI 0011 – Caustic Storage & Offloading; 

• EHS SWI 0012 – Brine Storage & Offloading; 

• EHS SWI 0013 – Chemical Storage, Offloading & Bulk Deliveries; 

• EHS SWI 0009 – Fuel Oil Storage & Offloading; and 

• E-RA-ACT0028 – Boiler Chemical Dosing. 

Although the combustion activities at the site do not routinely generate significant quantities of 
waste GSK manages waste at the site in accordance with the EHS Standard Guideline of Waste 
Management and Minimisation (Ref: SG 4.13). Under these arrangements the site has identified 
opportunities to apply the waste management hierarchy and minimise waste. These guidelines 
also make provision for ensuring that all waste is managed in accordance with legal 
requirements.  

7.3 Management of Change 

The site has established and implemented the Change Control for R&D Departments following the 
Managing and Controlling Change (MaCC) Process (Ref: SOP_58370 (9.0)), which sets out the 
procedure in-place to ensure the effective management, assessment and documentation of 
changes and to ensure regulatory and other legal obligations are met. The procedure specifically 
defines the change management process for any changes at the site which may have intrinsic 
environmental impacts. Under the procedure the site identifies changes, evaluates any impact 
they may have and develops a change management process to ensure that changes are 
managed and reviewed following implementation to evaluate effectiveness. 

7.4 Training & Competence 

Staff are expected to comply with the relevant Standard Operating Procedures (SOPs), and 
training in SOPs is conducted early in an employee’s contract. Tool box talks are also applied 
regularly to highlight both environmental and health & safety issues to staff. 

7.5 Incidents, Accidents & Complaints Management 

GSK has an Emergency Response EHS Standard and Guideline established under the ICF (Ref: 
SG 2.05), which sets out GSK’s expectations and requirements around emergence response and 
response planning.  

In accordance with the Emergency Response EHS Standard and Guideline the site has identified 
all reasonably foreseeable emergencies, taking into consideration both on-site and off-site 
scenarios, which could impact GSK including but not limited to: 

• Fires;  

• Explosions;  
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• Structural collapses including access routes;  

• Spillages of liquids, powders or granules;  

• Unplanned releases of materials to air, land or water;  

• Natural disasters (e.g. floods, hurricanes, earthquakes);  

• Security breaches, acts of violence and terrorist threats;  

• Loss of one or more services to site e.g. power cuts, water, gas, telephone, sewage or drains; 
and 

• Emergencies at adjacent properties which could impact site operations. 

The potential for both on-site and off-site impacts associated with the emergency scenarios 
identified have been risk assessed to identify: 

• How the emergency could occur, and under what circumstances it might occur; 

• The likelihood of the emergency occurring; 

• The level of potential on-site and off-site impacts; and 

• The necessary information to develop an appropriate Emergency Response Plan. 

The site has developed Emergency Response Plans, proportionate to the risk profiles for each of 
the potential emergency scenarios identified. These are formal documents setting out the 
essential and immediate actions to be taken in the event of an emergency to protect life and the 
environment. 

The Emergency Response Plans detail the materials and equipment necessary to respond to the 
emergency scenario identified, and these are subject to regular inspection, testing and 
maintenance. 

The site has communicated its emergency response procedures to all employees, and also 
provides information on these arrangements to contractors, visitors and other external 
stakeholders as appropriate. Where employees have a specific role or responsibility defined 
within the emergency response plan, they have been provided with specific training, with annual 
refresher training provided. As part of this training the site periodically (taking a risk-based 
approach) simulates each type of emergency identified and practices responding to them. The 
purpose of these simulations is to assess the:  

• Suitability and implementation of the emergency response plan;  

• Ability of personnel to implement the emergency response plan and respond to different 
types of emergencies; 

• Suitability and effectiveness of emergency materials and equipment; 

• Effectiveness of the management of emergency response; and  

• Effectiveness of communication processes, both within the site and off site e.g. to external 
emergency services, regulators and the local community.  

The site has a third-party contractor present at the site, which is responsible for the handling of 
oils, acids, caustic solution, brine and chemicals associated with the combustion plant (including 
delivery, storage and spillage). The contractor has established an EHS Work Instruction for the 
management of environmental incidents and spillage associated with these activities (Ref: EHS-
SWI-0006). This work instruction sets out the procedures to prevent accidents from occurring 
(storage, training), assessing the significance of a spillage and the appropriate response, and 
managing waste.  
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7.6 Closure & Decommissioning 

In the event of closure and/or divestment of the David Jack Research Centre, the site would 
apply EH3S Management of Soil and Groundwater Risks for Business and Property Transactions 
(4 15 01 GUI WW) to ensure that the closure and decommissioning of equipment and processes 
at the site are managed to minimise any environmental impact from the operational and 
decommissioning processes.  
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8. APPLICATION OF BAT 

Each of the items of combustion plant at the site do not exceed a net thermal input rating of 
15MW. As a consequence, they are not considered in aggregate to be Large Combustion Plant, to 
be regulated in accordance with the BAT Conclusions generated by the Large Combustion Plant 
BRef. However, to demonstrate the application of Best Available Techniques appropriate for 
operating under an Environmental Permit, consideration is given to the BAT Conclusions for Large 
Combustion Plant where the approach is considered relevant to the installation. 

8.1 Summary of BAT Conclusions 

 

General BAT Requirements 

BAT 
Conclusion 
No. 

BAT Details & Application at Site BAT Status 

1 In order to improve the overall environmental 
performance, BAT is to implement and adhere to an 
environmental management system (EMS) that 
incorporates all of the features listed the Large 
Combustion Plants BREF. 

GSK has implemented an environmental 
management system under the GSK 
Internal Control Framework (ICF) (SG 
1.02) which takes a risk-based 
approach to management. Under the 
ICF the site has undertaken an 
environmental risk assessment to 
establish a reference point for controls. 
This risk assessment identifies all 
reasonable areas of scope and then 
assesses the impact and likelihood of 
potential risks, thus enabling the site to 
focus on the greatest risks identified.  

2 BAT is to determine the net electrical efficiency 
and/or the net total fuel utilisation and/or the net 
mechanical energy efficiency of the gasification, 
IGCC and/or combustion units by carrying out a 
performance test at full load (1), according to EN 
standards, after the commissioning of the unit and 
after each modification that could significantly 
affect the net electrical efficiency and/or the net 
total fuel utilisation and/or the net mechanical 
energy efficiency of the unit. 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. 

The energy plant at the David Jack 
Research Centre provides the main 
consumption of gas at the facility and is 
also responsible for generating 
sufficient electricity to maintain the 
operations of the R&D facility. Due to 
the use of the CHP plant, there is a net 
export of electricity each year with site 
generation typically around 30 GWh, 
and site consumption at 28 GWh. 
Annual gas consumption through the 
boilers and the CHP plant is 
approximately 110 GWh. Oil 
consumption is relatively small, with 
normal annual use limited to testing of 
generators and boilers and is 
approximately 70m³. 

Gas-fired boilers operate at 80%-82% 
efficiency (net total fuel utilisation) 
when running on natural gas. 

CHP plant (classified as an existing 
unit) operates at 39.5% net electrical 
efficiency. 

3 BAT is to monitor key process parameters relevant 
for emissions to air and water including those given 

GSK has set out a monitoring 
programme in Section 7 of this report. 
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General BAT Requirements 

in the BAT Conclusions related to flue-gas and 
waste water from flue-gas treatment. 

This programme will include the 
periodic monitoring of flue gas flow, 
oxygen content, temperature, pressure 
and water vapour content. 

There are no flue-gas treatment 
systems present at the site and 
therefore elements of BAT associated 
with wastewater from flue-gas 
treatment are not applicable to the site.  

4 BAT is to monitor emissions to air with at least the 
frequency given in the large combustion plant Bref 
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. 

GSK has set out a monitoring 
programme in Section 7 of this report 
to ensure that air emissions will be 
monitored in accordance with EN 
50379-2. Under this programme 
monitoring will take place annually and 
will be reported as an hourly average. 
This monitoring will be applied to 
Boilers 2, 3 and 4 as well as CHP 
Engines 1 and 2. As stated within 
Monitoring Guidance Note M5, where 
gas sampling only is required (as is the 
case here) it is acceptable to sample 
from a location close to the Medium 
Combustion Plant (MCP) or Specified 
Generator (SG), where the gases are 
well mixed (for example a downstream 
location that is close to the combustion 
zone is assumed to be well mixed).  

5 BAT is to monitor emissions to water from flue-gas 
treatment with at least the frequency given in the 
large combustion plant Bref 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. 

The monitoring and reporting of 
emissions to water is not applicable to 
the regulated activities undertaken at 
the Installation as there are no 
emissions to water from flue gas 
treatment. 

6 In order to improve the general environmental 
performance of combustion plants and to reduce 
emissions to air of CO and unburnt substances, BAT 
is to ensure optimised combustion and to use an 
appropriate combination of the techniques given 
below: 

• Fuel blending and mixing; 

• Maintenance of the combustion system; 

• Advanced control system; 

• Good design of the combustion equipment; and 

• Fuel choice. 

The installation has regular scheduled 
maintenance for all combustion plant, 
including checks on the combustion 
process. 

Combustion plant runs primarily on 
natural gas, with light fuel oil operation 
restricted to emergency scenarios for 
the main boiler plant and generators 
only. Plant settings are optimised for 
natural gas combustion, which delivers 
low CO and NOx emissions. 

Configuration of the CHP plant has been 
reviewed in relation to NOx emissions, 
and an appropriate NOx limit in line with 
MCP and BAT for the installation has 
been applied. 

7 In order to reduce emissions of ammonia to air 
from the use of selective catalytic reduction (SCR) 
and/or selective non-catalytic reduction (SNCR) for 
the abatement of NOx emissions, BAT is to optimise 

SCR/SNCR have not been applied at the 
site and therefore this element of BAT is 
not appropriate to the installation.  
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General BAT Requirements 

the design and/or operation of SCR and/or SNCR 
(e.g. optimised reagent to NOx ratio, homogeneous 
reagent distribution and optimum size of the 
reagent drops). 

8 In order to prevent or reduce emissions to air 
during normal operating conditions, BAT is to 
ensure, by appropriate design, operation and 
maintenance, that the emission abatement systems 
are used at optimal capacity and availability. 

Emission abatement systems have not 
been installed at the installation and 
therefore this element of BAT is not 
applicable to the site. 

9 In order to improve the general environmental 
performance of combustion and/or gasification 
plants and to reduce emissions to air, BAT is to 
include the following elements in the quality 
assurance/quality control programmes for all the 
fuels used, as part of the environmental 
management system: 

• Initial full characterisation of the fuel; 

• Regular testing of the fuel quality to check that 
it is consistent with the initial characterisation 
and according to the plant design specifications; 
and 

• Subsequent adjustment of the plant settings as 
and when needed and practicable (e.g. 
integration of the fuel characterisation and 
control in the advanced control system) 

The installation receives gas provided to 
the specification of the National 
Transmission Service. Further checks on 
the fuel supplied is not considered 
appropriate for the scale of operation at 
the site. 

 

10 In order to reduce emissions to air and/or to water 
during other than normal operating conditions 
(OTNOC), BAT is to set up and implement a 
management plan as part of the environmental 
management system, commensurate with the 
relevance of potential pollutant releases, that 
includes the elements specified below: 

• appropriate design of the systems considered 
relevant in causing OTNOC that may have an 
impact on emissions to air, water and/or soil 
(e.g. low-load design concepts for reducing the 
minimum start-up and shutdown loads for stable 
generation in gas turbines); 

• set-up and implementation of a specific 
preventive maintenance plan for these relevant 
systems; 

• review and recording of emissions caused by 
OTNOC and associated circumstances and 
implementation of corrective actions if 
necessary; and 

• periodic assessment of the overall emissions 
during OTNOC (e.g. frequency of events, 
duration, emissions quantification/estimation) 
and implementation of corrective actions if 
necessary. 

GSK Air Emissions (SG 4.11) global 
policy sets out the principles of reducing 
emissions and that emissions should be 
managed within a formal plan. The 
Local Standard Operating Procedure for 
the CHP (LSOP_CHP Ware) specifies the 
methodology to be followed during 
OTNOC.   

11 BAT is to appropriately monitor emissions to air 
and/or to water during OTNOC. 

This element of BAT is not applicable as 
continuous monitoring is not applied at 
the site. 
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General BAT Requirements 

12 In order to increase the energy efficiency of 
combustion, gasification and/or IGCC units 
operated ≥ 1 500 h/yr, BAT is to use an 
appropriate combination of the techniques given 
below. 

• Combustion optimisation; 

• Optimisation of the working medium conditions; 

• Optimisation of the steam cycle; 

• Minimisation of energy consumption; 

• Preheating of combustion air; 

• Fuel preheating; 

• Advanced control system; 

• Feed-water preheating using recovered heat; 

• Heat recovery by cogeneration (CHP); 

• CHP readiness; 

• Flue-gas condenser; 

• Heat accumulation; 

• Wet stack; 

• Cooling tower discharge; 

• Fuel pre-drying; 

• Minimisation of heat losses; 

• Advanced materials; 

• Steam turbine upgrades; and 

• Supercritical and ultra-supercritical steam 
conditions. 

The application of CHP at the David Jack 
Research Centre, which provides the full 
requirement of electricity at the facility 
whilst also delivering a proportion of the 
steam needs, represents a significant 
investment in energy efficiency at the 
installation.  

Waste heat is further recovered from 
the CHP in the form of Low 
Temperature Hot Water (LTHW) at 90°C 
and is distributed to buildings 5 and 9 
via a heating network, where the heat 
is transferred using plate heat 
exchangers to local end users. LTHW is 
also used to increase the efficiency of 
the boiler plant by heating the treated 
water feed to the Hotwell in the Energy 
Centre.  

The heat exchangers on the LTHW 
network are in parallel such that the 
supply temperature from the CHP 
engine and network heater serving each 
heater is maintained at 90oC. If one 
heater has no demand at a given time, 
the heat is therefore available for the 
other heat exchangers. 

13 In order to reduce water usage and the volume of 
contaminated waste water discharged, BAT is to 
use one or both of water recycling or dry bottom 
ash handling. 

Wastewater from the activities at the 
installation is limited to wastes arising 
from boiler blowdown and water 
treatment wastes due to the nature of 
these wastes neither is suitable for 
recycling for the regulated activities at 
the site. Bottom ash is not generated at 
the installation. 

14 In order to prevent the contamination of 
uncontaminated waste water and to reduce 
emissions to water, BAT is to segregate waste 
water streams and to treat them separately, 
depending on the pollutant content. 

Site drainage is separated into surface 
water (for roof and external surface 
areas), which is discharged to the River 
Lea, and process effluent (including 
boiler blowdown) is directed to 
municipal sewer under a trade effluent 
consent. 

15 In order to reduce emissions to water from flue-gas 
treatment, BAT is to use an appropriate 
combination of the techniques given below, and to 
use secondary techniques as close as possible to 
the source in order to avoid dilution. 

• Primary techniques 

• Optimised combustion (see BAT 6) and 
flue-gas treatment systems (e.g. 
SCR/SNCR, see BAT 7) 

• Secondary techniques  

This element of BAT is not considered to 
be applicable to the site as flue-gas 
treatment is not applied. 
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General BAT Requirements 

• Adsorption on activated carbon; 

• Aerobic biological treatment; 

• Anoxic/anaerobic biological treatment; 

• Coagulation and flocculation; 

• Crystallisation; 

• Filtration (e.g. sand filtration, 
microfiltration, ultrafiltration); 

• Flotation; 

• Ion exchange; 

• Neutralisation; 

• Oxidation; 

• Precipitation; 

• Sedimentation; and 

• Stripping. 

16 In order to reduce the quantity of waste sent for 
disposal from the combustion and/or gasification 
process and abatement techniques, BAT is to 
organise operations so as to maximise, in order of 
priority and taking into account life-cycle thinking: 

• waste prevention (e.g. maximise the proportion 
of residues which arise as by-products); 

• waste preparation for reuse (e.g. according to 
the specific requested quality criteria); 

• waste recycling; and 

• other waste recovery (e.g. energy recovery), 

GSK apply EHS Standard and Guideline: 
Waste Management and Minimisation 
(SG 4.13) which sets out expectations 
and requirements around minimising 
waste generation and waste 
management by their business 
operations and activities. 

Wastes from the regulated activities are 
limited to maintenance and repairs.  

 

17 In order to reduce noise emissions, BAT is to use 
one or a combination of the techniques from:  

• operational measures;  

• low-noise equipment;  

• noise attenuation;  

• noise-control equipment; and 

• appropriate location of equipment and buildings. 

Each of the CHP engines is located in 
the south-western corner of the 
Installation (away from sensitive 
receptors), within two (2) steel 
acoustically dampened engine 
containers. The boilers sit within a 
dedicated energy building which 
provides acoustic dampening. Off-site 
noise levels are representative of the 
locality. 

 
BAT Conclusions for the Combustion of Gaseous Fuels 

BAT 
Conclusion 
No. 

BAT Details & Application at Site BAT Status 

40 In order to increase the energy efficiency of 
natural gas combustion, BAT is to use an 
appropriate combination of the techniques given 
in BAT 12 and below. 

a. Combined Cycle  

Gas-fired boilers operate at 80%-82% 
efficiency (net total fuel utilisation) 
when running on natural gas. 

CHP plant (classified as an existing 
unit) operates at 39.5% net electrical 
efficiency. 
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BAT Conclusions for the Combustion of Gaseous Fuels 

Emission limit values (mg/Nm3) for existing 
medium combustion plants with a rated thermal 
input greater than 5 MW, other than engines and 
gas turbines 

Pollutant Natural gas 
(mg/Nm3) 

SO2 — 

NOx 200 

Dust — 

41 In order to prevent or reduce NOX emissions to 
air from the combustion of natural gas in boilers, 
BAT is to use one or a combination of the 
techniques given below. 

Technique 

a. Air and/or fuel staging 

b. Flue-gas recirculation 

c. Low-NOX burners (LNB) 

d. Advanced control system 

e. Reduction of the combustion air temperature 

f. Selective non–catalytic reduction (SNCR) 

g. Selective catalytic reduction (SCR) 

Boilers are fitted with Dunphy T-series 
burners, which are low-NOx as 
standard. NOx Emissions are also 
controlled through management of the 
combustion process. 

43 In order to prevent or reduce NOX emissions to 
air from the combustion of natural gas in engines, 
BAT is to use one or a combination of the 
techniques given below. 

Technique 

a. Advanced control system 

b. Lean-burn concept 

c. Advanced lean-burn concept 

d. Selective catalytic reduction (SCR) 

Each CHP engine is run by its own 
dedicated control system which 
monitors operating parameters, 
helping to control NOx generation. 
CHP engines comply with NOx ELV for 
existing generators. 

44 
In order to prevent or reduce CO emissions to air 
from the combustion of natural gas, BAT is to 
ensure optimised combustion and/or to use 
oxidation catalysts. 

As an indication, the yearly average CO emission 
levels will generally be: 

— < 5–40 mg/Nm3 for existing boilers operated 
≥ 1 500 h/yr, 

— < 5–15 mg/Nm3 for new boilers, 

— 30–100 mg/Nm3 for existing engines operated 
≥ 1 500 h/yr and for new engines.   

Combustion process is optimised 
through regular maintenance and 
monitoring of combustion plant. 

 

45 
In order to reduce non-methane volatile organic 
compounds (NMVOC) and methane (CH4) 
emissions to air from the combustion of natural gas 
in spark-ignited lean-burn gas engines, BAT is to 

The CHP plant is optimised for 
electricity generation, using an 
oxygen-rich burn rather than lean 
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BAT Conclusions for the Combustion of Gaseous Fuels 
ensure optimised combustion and/or to use 
oxidation catalysts. 

 

burn approach. Emissions of NMVOCs 
and CH4 are therefore minimised. 

 
 
 
Process Specific BAT Requirements- Diesel Powered Generators 
BAT 
Conclusion 
No. 

BAT Details & Application at Site BAT Status 

31 In order to increase the energy efficiency of HFO 
and/or gas oil combustion in reciprocating engines, 
BAT is to use an appropriate combination of the 
techniques given in BAT 12 and below. 
a. Combined Cycle 

 

Type of 
combustion unit 

BAT-AEELs  

Net electrical 
efficiency (%)  

New 
unit 

Existing 
unit 

HFO- and/or gas-
oil-fired 
reciprocating engine 
— single cycle 

41,5–
44,5  

38,3–
44,5  

HFO- and/or gas-
oil-fired 
reciprocating engine 
— combined cycle 

> 48  No BAT-
AEEL 

 
 

BAT is not applicable. There are ten 
electricity generators present across the 
site, which provide power to the site in 
the event of an interruption in the 
supply of electricity from the CHP plant 
or the national electricity distribution 
network; therefore, each generator is 
only operational for approximately 20 
hours annually. 

32 In order to prevent or reduce NOX emissions to air 
from the combustion of HFO and/or gas oil in 
reciprocating engines, BAT is to use one or a 
combination of the techniques given below. 
 
Technique 
a. Low-NOX combustion concept in diesel engines 
b. Exhaust-gas recirculation (EGR) 
c. Water/steam addition 
d. Selective catalytic reduction (SCR) 
 

NOx control measures are not 
applicable to the site as the generators 
are only operational for approximately 
20 hours annually. 

33 In order to prevent or reduce emissions of CO and 
volatile organic compounds to air from the 
combustion of HFO and/or gas oil in reciprocating 
engines, BAT is to use one or both of the 
techniques given below. 
 
Technique 
a. Combustion optimisation 
b. Oxidation catalysts 
 

Not applicable as the generators are 
only operational for approximately 20 
hours annually. 

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=OJ:L:2017:212:FULL&from=EN#ntr119-L_2017212EN.01000301-E0120
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=OJ:L:2017:212:FULL&from=EN#ntr120-L_2017212EN.01000301-E0121
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=OJ:L:2017:212:FULL&from=EN#ntr121-L_2017212EN.01000301-E0122
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=OJ:L:2017:212:FULL&from=EN#ntr121-L_2017212EN.01000301-E0122
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=OJ:L:2017:212:FULL&from=EN#ntr122-L_2017212EN.01000301-E0123
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Process Specific BAT Requirements- Diesel Powered Generators 

Combustion 
plant total 

rated 
thermal 
input 

(MWth) 

BAT-AELs (mg/Nm3) 

Yearly average Daily average 
or average 
over the 
sampling 
period 

New 
plant 

Existing 
plant 

New 
plant 

Existing 
plant    

≥ 50 115–
190 

125–625 145–
300 

150–750 

 
 

34 In order to prevent or reduce SOX, HCl and HF 
emissions to air from the combustion of HFO and/or 
gas oil in reciprocating engines, BAT is to use one 
or a combination of the techniques given below. 
 
Technique 
a. Fuel choice 
b. Duct sorbent injection (DSI) 
c. Wet flue-gas desulphurisation (wet FGD) 
 

Combustion 
plant total 

rated 
thermal 
input 

(MWth) 

BAT-AELs for SO2 (mg/Nm3) 

Yearly average Daily average 
or average 
over the 
sampling 
period 

New 
plant 

Existing 
plant  

New 
plant 

Existing 
plant 

All sizes 45–
100 

100–200  60–
110 

105–235 

 
 

 Not applicable as the generators are 
only operational for approximately 20 
hours annually. 

35 In order to prevent or reduce dust and particulate-
bound metal emissions from the combustion of HFO 
and/or gas oil in reciprocating engines, BAT is to 
use one or a combination of the techniques given 
below. 
 
Technique 
a. Fuel choice 
b. Electrostatic precipitator (ESP) 
c. Bag filter 
 
 

Combustion 
plant total 

rated 
thermal 
input 

(MWth) 

BAT-AELs for dust (mg/Nm3) 

Yearly average Daily average 
or average 
over the 
sampling 
period 

Not applicable as the generators are 
only operational for approximately 20 
hours annually. 

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=OJ:L:2017:212:FULL&from=EN#ntr124-L_2017212EN.01000301-E0125
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=OJ:L:2017:212:FULL&from=EN#ntr125-L_2017212EN.01000301-E0126
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=OJ:L:2017:212:FULL&from=EN#ntr127-L_2017212EN.01000301-E0128
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=OJ:L:2017:212:FULL&from=EN#ntr129-L_2017212EN.01000301-E0130
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Process Specific BAT Requirements- Diesel Powered Generators 

New 
plant 

Existing 
plant 

New 
plant 

Existing 
plant 

≥ 50 5–10 5–35 10–20 10–45 
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NON-TECHNICAL SUMMARY 

This Part A(1) Environmental Permit application is submitted by GlaxoSmithKline (GSK) for the 
operation of combustion plant at GSK’s pharmaceutical research and development facility located at the 
David Jack Research Centre, Park Road, Ware, Hertfordshire, SG12 0DP.  

The site comprises a number of buildings, which house research and development activities associated 
with pharmaceutical products. These research and development activities are supported by heat 
(principally steam) and electrical power generated by combustion plant present at the site comprising: 

• Steam Boilers: There are three (3) boilers present at the site, which are configured to 
use both natural gas and light fuel oil (for back-up purposes only) as a fuel. The boilers 
are operated in constant stand-by mode to provide additional heat as required to 
supplement the steam generation from the combined heat and power plant (CHP);  

• Electricity Generators: There are ten (10) electricity generators present across the 
site, all of these are fuelled by light fuel oil. The generators are not routinely utilised for 
the generation of electricity and are intended as emergency generation provision in the 
event of an interruption to the electricity supply to the site from the national grid. Each 
generator is operational for approximately 20-hours per annum as part of periodical 
testing and maintenance; and   

• Combined Heat and Power Plant: There are two (2) CHP plants present on-site, each 
with a single natural gas-fired engine. Both CHP plants are in continuous operation 
providing heat and electrical power to the site.  

The aggregated net rated thermal input capacity of the above listed items of combustion plant is 
approximately 62MW. Under Schedule 1, Part 2, Chapter 1, Section 1.1 of the Regulations the burning 
of any fuel in an appliance with a rated thermal input of 50 or more megawatts requires an 
environmental permit to operate. 

Activities directly associated with the Installation are limited to the storage, handling (e.g. receipt) and 
distribution of fuel, lubrication oils and boiler treatment chemicals across the site.   

Raw materials 

The primary raw materials used in the permitted activity are natural gas and water. Light fuel oil is 
provided as back-up fuel for the main combustion plant and also for the operation of the generators. 
Water treatment chemicals are also in use for the preparation of boiler feedwater. All materials are 
provided with suitable containment measures, and delivery procedures are in place to minimise the risk 
of spillage. 

Waste 

The permitted activity generates little waste (primarily from maintenance and repair activities), with the 
majority of material removed from site at the point of generation. 

Energy 

Natural gas is used in the main boilers and the CHP units, with the associated spark-ignition engines 
generating enough electricity to support the operations at the David Jack Research Centre, whilst also 
exporting up to 2GWh a year to the National Grid. 

Light fuel oil is provided as a back-up fuel, and comprises less than 1% of the annual energy input for 
the installation. 

The main combustion plant (boilers and CHP) achieve efficiency levels associated with BAT. 
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Emissions to air 

Fifteen emission points to air have been identified, with all emission points having the potential to 
generate emissions of oxides of nitrogen (NOx). Emission limits are proposed in line with the Medium 
Combustion Plant Directive, considered to be applicable to the size of the units present at the 
installation. The impact of the emissions from these points have been assessed using air dispersion 
modelling and the Environment Agency’s risk assessment methodology. Long-term effects from the 
main combustion plant (boilers and CHP) have been screened out as below the 70% threshold (when 
background concentrations are incorporated), whilst short-term impacts are screened as insignificant. 
The short-term impact of the generators was assessed based upon the proposed operating regime, with 
a calculated probability of <1% that the short-term National Air Quality Objective would be breached as 
a consequence of their operation.   

Monitoring of the NOx emissions from the main combustion plant is proposed, in line with the Medium 
Combustion Plant Directive requirements.  

Emissions to Water and Sewer 

There are no process emissions to surface water, with discharge to surface water limited to site run-off 
and controlled through interceptors before entering the River Lea. 

Boiler blowdown and bund water is directed to the foul sewer and discharged as part of the overall 
research and development sewer discharge. No relevant hazardous substances were identified in 
relation to the discharge to sewer. 

Noise 

Ambient noise levels are monitored regularly at the boundary of the installation, with no significant 
variation in noise levels observed between 2015 and 2018. Noise-generating equipment is located within 
buildings or in acoustically dampened containers. Noise is not considered to be a significant issue at the 
installation. 

Environmental Management Systems 

GSK operates the installation in accordance with the requirements of the GSK Internal Control 
Framework (ICF), which defines the essential elements of the environmental compliance and risk 
management programmes across the GSK global organisation. This provides the structure for the 
environmental management system and incorporates the elements required for management of the 
permitted activities. 

Site Condition 

A Site Condition Report (SCR) has been prepared which considers the risks presented by the materials 
stored at the installation, the sensitivity of the receiving environment and the measures in place to 
mitigate the potential for ground contamination. The primary risk is derived from the storage and use of 
light fuel oil, and the SCR includes a strategy for assessing this risk further and developing a baseline 
for the installation.
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