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Limitations
AECOM Infrastructure & Environment UK Limited (hereafter referred to as AECOM) has prepared this Report for the sole use
of Intervet UK Limited trading as MSD Animal Health (“Client”) in accordance with the Agreement under which our services
were performed (Proposal No.OPP-792419).  No other warranty, expressed or implied, is made as to the professional advice
included in this Report or any other services provided by AECOM.  This Report is confidential and may not be disclosed by the
Client nor relied upon by any other party without the prior and express written agreement of AECOM.

The conclusions and recommendations contained in this Report are based upon information provided by others and upon the
assumption that all relevant information has been provided by those parties from whom it has been requested and that such
information is accurate.  Information obtained by AECOM has not been independently verified by AECOM, unless otherwise
stated in the Report.

The methodology adopted and the sources of information used by AECOM in providing its services are outlined in this Report.
The work described in this Report was undertaken between May 2018 and June 2019 and is based on the conditions
encountered and the information available during the said period of time.  The scope of this Report and the services are
accordingly factually limited by these circumstances.

AECOM disclaim any undertaking or obligation to advise any person of any change in any matter affecting the Report, which
may come or be brought to AECOM’s attention after the date of the Report.

Certain statements made in the Report that are not historical facts may constitute estimates, projections or other forward-
looking statements and even though they are based on reasonable assumptions as of the date of the Report, such forward-
looking statements by their nature involve risks and uncertainties that could cause actual results to differ materially from the
results predicted.  AECOM specifically does not guarantee or warrant any estimate or projections contained in this Report.

Unless otherwise stated in this Report, the assessments made assume that the sites and facilities will continue to be used for
their current purpose without significant changes.

Where field investigations are carried out, these have been restricted to a level of detail required to meet the stated objectives
of the services.  The results of any measurements taken may vary spatially or with time and further confirmatory measurements
should be made after any significant delay in issuing this Report.
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1. Non-Technical Summary
1.1 Overview of Activities
The MSD Animal Health Production facility at Milton Keynes (“MSD AH”) is an existing facility manufacturing vaccines
from approximately thirty (30) strains of micro-organism.   MSD is a trade name of Merck & Co., Inc., with headquarters
in Kenilworth, N.J., U.S.A.  The site is part of the manufacturing division, specialising in vaccines for the animal health
market.

The vaccines are licenced for use in specific target animals, both domestic and livestock.

The vaccines are manufactured using inactivated sterile antigens produced on the site, formulated with proprietary
adjuvant and buffered saline.  The inactivated sterile antigens from this facility are used in the formulation of multi-valent
vaccines both at Milton Keynes and at other MSD sites in the Netherlands and Spain.

1.2 Operating Techniques
The current antigen production facility operates the following production processes:

· Whole cell antigen, with inactive Downstream Processing (DSP) – Salmonella, Pasteurella & Mannheimia;

· Whole cell antigen with inactive DSP – Mycoplasma; and

· Inactivated toxins and cells from a range of Clostridium.

Growth media and solutions for antigen preparation are prepared in the general services area and transferred by fixed
pipework to the fermenters.  The media can be sterilised by filtration or by heat, using steam within the fermenter vessels
themselves.

Cell cultures are produced in negative pressure isolators typically up to volumes of 10 litres.  These cultures are
transferred either by fixed pipework or single use tubing to 250 litre capacity seed fermenters, which in turn are used to
inoculate either 2,000 or 3,000 litre production fermenters.

The cell cultures are produced by batch fermentation and the product of the fermentation is clarified and concentrated
either by continuous centrifugation or Ultra-filtration.

All antigens are stored inactivated.  Chemical inactivation, using formalin (formaldehyde solution) or Binary
Ethyleneimine, takes place in either the bulk antigen or the final concentrated antigen stages.

The antigens are currently stored in 50 litre polypropylene carboys at +2oC to +8oC.  Antigens such as Mycoplasma and
Erysipelothrix rhusiopathiae M2 are shipped to other MSD sites in single use bag systems.  The remaining antigens are
formulated into vaccines at the Milton Keynes facility.

Vaccine formulation begins with the preparation of a vaccine base. Containers of aluminium hydroxide gel are transferred
from the warehouse to the production facility.  The gel is pumped from the containers into a preparation vessel and
diluted with buffered saline.  The prepared base is then transferred through pipework to either a holding or blending
vessel for sterilisation.  Antigens are added to the sterile vaccine base following formulations specific for each vaccine.
Following successful testing the vaccines are filled into LDPE (low density polyethylene) bottles through an aseptic semi-
automated filling line.

1.3 Raw Materials
Raw materials used in the on-site processes are stored in various non-bulk container types such as: 25 litre plastic
carboys, 45 to 205 litre steel and plastic drums, 5 litre “demijohn” chemical containers and general small-scale chemical
reagent containers less than 5 litres.  No process-related raw materials are stored in bulk containers/tanks.
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The choice of raw materials for each process is determined by the product (animal vaccine) dossier, which is licenced by
the Veterinary Medicines Directorate (VMD) and therefore there is no opportunity for substituting the materials used at
the installation.

1.4 Waste
Waste from the site generally comprises process wastes, mixed recyclables, packaging materials, chemical laboratory
waste, engineering waste (from maintenance) and general office, factory and canteen materials from kitchen areas.

Waste is stored in a designated waste storage area which is surfaced with hardstanding.  Waste generated at the site is
managed on-site by MSD and site services cleaners.  Wastes are regularly transferred from the site by registered third
party contractors.

Vessel wash water, containing trace quantities of thiomersal, is stored in an external bunded tank and managed under a
standard operating procedure.  The tank level is monitored, and the tank is emptied via a registered waste contractor.

The installation maintains a Waste Inventory Register as required under the Waste Prevention and Management Policy.

Initiatives for waste reduction are driven by corporate reporting key performance indicators (KPI’s).  In 2018,
approximately 5% of site waste was sent to landfill and 80% of the waste was incinerated or incinerated with energy
recovery.  The remainder (15%) was recycled / recovered.

1.5 Water Use
Water for the site is provided by the regional mains water provider, Anglian Water, and is used as an ingredient in
manufacture and for equipment cleaning, fire-prevention, boiler water feed and sanitary uses.  Water consumption is
monitored, logged and tracked.

Water destined for use in vaccine production undergoes purification prior to use in order to prevent product
contamination.  Boiler feed water undergoes softening in order to prevent corrosion / fouling of the boilers.

MSD ensures all water supplies are maintained to the correct quality standard in accordance with applicable regulatory
and corporate requirements.

KPIs are set at a corporate level, to maintain global water use at or below 2015 levels, and by 2020 to develop water
conservation plans for sites in high risk locations (i.e. locations which are stressed with regards to water supply in
accordance with the Aqueduct Water Risk Atlas).  The site is required to track their site water use quarterly and report
any increases to MSD corporate.

1.6 Emissions and their Control
Point Source Emissions to Air

Abatement of Point Source Emissions to Air

Point source emissions to air include the combustion operations for raising steam and hot water for use in the process,
as well as heating during the process.  Significant point source emissions to air include oxides of nitrogen (NOx).  The
primary combustion units, the boilers, are fired on natural gas and use low NOx burners.

Minor emissions of formaldehyde and hydrogen peroxide used in isolator fumigation between production cycles, are
emitted via the HVAC systems for buildings 71 and 73.

All combustion, isolator plant and HVAC equipment are subject to regular planned maintenance to ensure efficient
operation, as part of the installation’s planned preventative maintenance (PPM) programme.
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Control of Fugitive Emissions to Air

Fugitive emissions of Volatile Organic Compounds (VOCs) are generated from the use of Isopropyl Alcohol (IPA) /
cleaning wipes and spray used internally in laboratory and production areas.

There are no fugitive emissions of dust from the installation.

All raw materials and products are kept in closed containers to protect the product and prevent fugitive dust emissions.

Room environments are controlled using HVAC systems fitted with a HEPA filter, in accordance with Good Manufacturing
Practice (GMP).  Local exhaust ventilation systems (LEVs) are provided in accordance with COSHH regulations to
protect employees from potential exposure.

Point Source Emissions to Surface Water
Rainwater run-off from non-process areas is collected within the surface water drains and discharges to the municipal
surface water system (emission points W1 and W2), which flow to the River Ouzel located 215m west of the installation.
There are no other point source emissions to surface water from the installation.

The site surface water system (including areas outside of the installation boundary) has the potential for isolation, and
containment of the drain contents, via the operation of five (5) surface water isolation points (consisting of valves /
bladders).

Point Source Emissions to Sewer
Process waste water from the manufacturing processes is treated in an on-site waste water conditioning plant employing
equalisation (buffering) and pH adjustment.  Treated waste water is discharged to sewer in accordance with the
conditions specified in a Trade Effluent Discharge Consent held by MSD AH with Anglian Water.

Emissions to Land
There are no releases of hazardous substances or non-hazardous pollutants, as defined under The Water Framework
Directive (WFD) and Groundwater Daughter Directive (GWDD), to land or groundwater from the installation activities.

Odour
The manufacturing processes are undertaken inside buildings and there are appropriate abatement systems with regards
to emissions and subsequent potential odour emissions.

The on-site waste water conditioning plant does not utilise biological treatment and is subject to regular planned
maintenance as part of the installation’s planned preventative maintenance (PPM) programme, hence the risk of odours
is minimal.  A procedure is in place to respond to odour complaints should they arise.

Noise & Vibration
The facility is an existing facility which has been involved in the research, development and manufacture of animal health
vaccines since the 1970’s.  The closest noise sensitive receptors to the site are residential properties located along
Abells Close, located approximately 20m south of the installation.  No recorded noise or vibration complaints have been
received by the facility since 2001.

A noise impact assessment of the installation has been undertaken (AECOM report dated 26 April 2019) in accordance
with the methodology and procedures detailed in BS 4142:2014 ‘Method for rating and assessing industrial and
commercial sound’.

The noise impact assessment, which included short-term and long-term noise monitoring, indicates that operational plant
noise emission levels exceed the existing daytime and night-time background levels, however they do not exceed the
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level at which there would be an onset of an adverse impact.  The report concludes that, when considering the site
context, the overall impact of plant noise is considered to be of low impact for both the daytime and night-time periods.  A
Noise Management Plan is not required for the facility.

1.7 Monitoring
Monitoring of Emissions to Air
The site operates four (4) gas fired boilers (emission points A1 to A4) which routinely provide hot water and steam to the
process.  In addition, there are three (3) small diesel powered emergency generators, which are operated periodically
(emission points A5 to A7) as part of the sites maintenance and emergency preparedness provisions.  Performance
monitoring (as opposed to compliance monitoring) of the emissions to atmosphere from the boilers (emission points A1
to A4) is currently undertaken as part of an annual service by site-based technicians, to ensure that efficient operation of
the plant continues.  A single round of boiler emissions monitoring was undertaken in March 2019 to provide data to
support the Environmental Risk Assessment for this application.  The boilers will fall under the Medium Combustion Plant
Directive (MCPD) and the associated monitoring regime from 2030.

Minor emissions of formaldehyde and hydrogen peroxide used in isolator fumigation between production cycles, are
emitted via the HVAC systems for building 71 and 73 (emission points A8 and A9).

Monitoring of Emissions to Sewer
The discharge of waste water to sewer (following treatment in the waste water conditioning plant) is consented via a
Trade Effluent Discharge Consent with Anglian Water, which requires compliance with a series of pollutant discharge
conditions.  Quarterly external monitoring and analysis for all consent parameters is undertaken to demonstrate
compliance with the Discharge Consent.  This is in accordance with the site’s annual waste water monitoring plan. The
emission to sewer also has in-line operational control monitoring for pH and Chemical Oxygen Demand (COD).

The pH meters and COD analyser are routinely calibrated and are included within the site’s PPM system.

1.8 Environmental Risk Assessment
An Environmental Risk Assessment has been completed for the installation and is reported separately in AECOM’s
Environmental Risk Assessment (ERA) Report (report ref: 60576703/LORP003).

The ERA Report on the operations, together with the Relevant Hazardous Substances (RHS) ERA in the Site Condition
Report (report ref: 60576703/LORP002), conclude that it is considered unlikely that the operations or the RHS would
cause pollution of soil and groundwater given the physical and procedural measures in place to reduce the risk of
releases.  In addition, the results of a Phase II Environmental Site Assessment (Phase II Environmental Site Assessment
Report, Site S080, no. 0143303, dated January 2012, ERM), a copy of which is appended to the Site Condition report,
did not identify any significant pollutant linkage.

MSD understands that the Industrial Emissions Directive (IED) requires groundwater monitoring every five (5) years and
soil monitoring every (10) years during the permit lifetime, where there is a risk of pollution from hazardous substances
and a baseline has been set.

H1 Environmental Impact Assessment Screening & Dispersion
Modelling
Impact assessment screening of the point source emissions to air and water has been undertaken using the EA H1
Environmental Impact Assessment software and guidance.
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Emissions to Air

The principal pollutant to air from the installation is nitrogen oxides (NOx) associated with the combustion plant (boiler)
operations and these, along with carbon monoxide (CO) emissions have been assessed for the boiler plant (emission
points A1 to A4) using one set of monitoring results for the emissions.

Formaldehyde emissions, within the HVAC discharge from building 71 (emission point A8), from the fumigation of the
isolators in the Seed Laboratory, have also been assessed.

Emissions of hydrogen peroxide, within the HVAC discharges from buildings 71 and 73 (emission points A8 and A9) from
the fumigation of the isolators, have not been assessed.  The hydrogen peroxide is degraded into water and oxygen prior
to discharge.

The formaldehyde emissions are screened out in the H1 assessment as being “insignificant” for both the long-term and
short-term impacts and no further investigation of potential impacts is therefore required.

The results of the H1 screening assessment in relation to the combustion sources indicated that, whilst CO emissions
were screened out as being “insignificant”, dispersion modelling was required in relation to NOx.

Dispersion modelling undertaken has shown that annual average impacts of NO2 can be screened at the second stage
as being “not significant”, at all locations beyond the installation boundary.  Hourly average impacts at all human health
receptors can be considered to be “insignificant”.  Emissions of NO2 from the boilers are therefore considered highly
unlikely to compromise the attainment of the NO2 Air Quality Standard (AQS) objectives within the vicinity of the
installation.

Emissions to Sewer

Emissions to sewer (emission point S1) have been assessed using the H1 tool.  The emissions of all of the priority
hazardous substances have been screened out from requiring further assessment by both the Specific Chemicals
Assessment and the Annual Load Screening Assessments.

1.9 Energy
The primary sources of energy used at the installation comprise natural gas (to raise steam and generate hot water) and
electricity imported from the national grid.

Meters are installed across the site to record electricity and natural gas use and continuous readings are taken of energy
consumption.  The readings and consumption levels are tracked, looking for anomalies and efficiency of use.

The installation operates under an energy management third party certification scheme to ISO50001:2011.

The boilers and hot water heaters (4 items of plant) will be covered by the Medium Combustion Plant Directive (MCPD)
(2015/2193) as existing plant and they will need to be registered by 1st January 2029 (and meet the MCPD Emission
Limit Values by 1st January 2030).

1.10 Environmental Management Systems (EMS)
The installation operates under an environmental management third party certification scheme to ISO14001:2015.

BSI regularly assess the compliance of the installation operations against the requirements of the ISO14001:2015
standard, (currently 8 audit days per year).

Between compliance audits, line managers ensure continued compliance against the requirements of the EMS through
regular internal audits and site / system inspections.

The installation has a dedicated engineering team who undertake maintenance inspections in accordance with the
requirements of the planned preventative maintenance (PPM) programme.
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1.11 Incident and Non-Conformance Management
Accident and incident risks are identified within AECOM’s Environmental Risk Assessment (ERA) Report (report ref:
60576703/LORP003).

Written procedures are in place to manage the identified risks, including procedures relating to spill response, emergency
preparedness and response to major emergencies.  Notably the site has an Emergency Preparedness and Response
Policy, which outlines the processes to follow to ensure adequate systems, resources and training are in place to
effectively prevent and minimise the impact of an incident.

1.12 Closure and Decommissioning
MSD has a company policy which covers the generation of a Site Closure and Decommissioning Plan in relation to the
cessation of site activities.  The plan will ensure all closure and decommissioning activities are undertaken in line with
country legal and regulatory requirements, corporate procedures and “Duty of Care” responsibilities.
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2. Introduction
AECOM Infrastructure & Environment UK Limited (“AECOM”) has been appointed by Intervet UK Limited, trading as
MSD Animal Health (“MSD AH”) to develop an application for an Environmental Permit to operate under the
Environmental Permitting (England and Wales) Regulations 2016, as amended (EPR).  MSD is a trade name of Merck &
Co., Inc., with headquarters in Kenilworth, N.J., U.S.A.  The site is part of the manufacturing division, specialising in
vaccines for the animal health market.

This permit application relates to the animal vaccine manufacturing facility located at Walton Manor, Walton, Milton
Keynes, MK7 7AJ (which will be referred to as “the installation”).

The installation has been involved in the research, development and manufacture of animal health vaccines since the
1970’s and MSD acquired the installation in 2009.  The installation consulted with the Environment Agency in 2010, at
such time the activities were assessed as not being subject to the Regulations.

The EPR legislation has been revised on a number of occasions since the acquisition of the installation by MSD,
(including a significant revision in 2013 to incorporate the requirements of the EU Industrial Emissions Directive (IED)).

MSD consulted the Environment Agency (EA) in December 2017 to confirm whether the facility’s operations required an
Environmental Permit in accordance with the EPR.

Following a meeting with MSD in December 2017, the EA confirmed in a letter to MSD (dated 15 January 2018) that they
consider that an Environmental Permit is required as the bacterial vaccine production processes undertaken at the
installation meets the definition of “chemical production”, as outlined in EA guidance note RGN2 “Understanding the
Meaning of the Regulated Facility”.  The installation is therefore required to submit an application for an Environmental
Permit.

The installation requires a bespoke Environmental Permit (as defined in guidance) for the following prescribed activities,
as defined in Schedule 1, Part 2 - Activities of the EPR:

· Section 4.5 “Pharmaceutical production”, Part (A) (1) (a).  Producing pharmaceutical products (this is the main
prescribed activity for the site); and

· Section 5.4 “Disposal, recovery or a mix of disposal and recovery of non-hazardous waste”, Part (A) (1) (a).
Disposal of non-hazardous waste with a capacity exceeding 50 tonnes per day (or 100 tonnes per day if the only
waste treatment activity is anaerobic digestion) involving one or more of the following activities …………………….
(ii) physico-chemical treatment (this is a technically connected associated activity related to the pH correction /
treatment of waste water prior to discharge of up to 300m3 per day to sewer).

The MSD Animal Health facility also undertakes the manufacture of parasitic animal vaccines, which does not require an
Environmental Permit in accordance with the EPR as the activity does not meet the definition of a prescribed activity as
fermentation processes are not undertaken (i.e. no production by chemical or biological processing).

3. The Installation
3.1 Installation Location / Environmental Surroundings
The installation is located in Walton, approximately 4.5km south east of Milton Keynes (National Grid Reference: TA
489010, 236550).  A site location plan is provided as Figure 1 (Appendix A).

Figure 2 (Appendix A) shows the proposed installation (permit) boundary and site layout.  The installation is part of an
existing facility manufacturing bacterial and parasitic vaccines, with only the bacterial vaccines manufacture being
covered by the Environmental Permit (owing to the use of fermentation technology).
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Bacterial vaccines are manufactured from approximately thirty (30) strains of micro-organism.  The vaccines are licenced
for use in specific target animals, both domestic and livestock.  The vaccines are manufactured using inactivated sterile
antigens produced on the site, formulated with proprietary adjuvant and buffered saline.

The main activities undertaken at the installation, to be covered by the Environmental Permit, comprise:

· Production of anaerobic and aerobic organism vaccines (bacterial vaccines);

· Quality control checks on raw materials and vaccine products; and

· Utilities and services (e.g. boilers for steam raising and hot water) including a waste water conditioning plant for the
physico-chemical treatment of non-hazardous waste water prior to discharge to sewer (pH correction).

Other activities undertaken at the same site, but outside of the proposed installation boundary and Environmental Permit
include:

· Secondary production of parasitic vaccines.  Primary production of these vaccines is undertaken at other MSD
sites.  Parasitic vaccine production is outside the scope of the Environmental Permit and installation boundary as
fermentation processes are not undertaken (i.e. no production by chemical or biological processing);

· Repackaging and distribution of Toxovax vaccine;

· Research and development activities; and 

· Offices and staff facilities (canteen, leisure, recreational facilities and car parking).

The surrounding land use is a mixture of commercial, residential and agricultural land.  The immediate neighbouring land
includes:

· The installation is bound to the north by Groveway Roadway, beyond which are commercial properties;

· The installation is bound to the south by Abells Close, beyond which are residential properties;

· To the west lies agricultural land followed by the River Ouzel; and

· The installation is bound to the east by Brickhill Street and residential properties beyond.

The nearest residential properties are those located along Abells Close, approximately 20m south of the installation.

The Open University Campus is located approximately 300m north of the installation.

The River Ouzel is located approximately 215m west of the installation and was classified by the Environment Agency’s
General Quality Assessment (GQA) as River Quality C (fairly good) in 2000.

The installation location and surrounding sensitive receptors are shown in Figure 3 (Appendix A).

3.2 Installation History
The installation is an existing facility which has been manufacturing vaccines since 1976, when the first production
building was opened.

The installation was established by Hoechst in 1972 and was formerly part of the Walton Hall Estate, which was
previously a Manor House and Stud Farm.

Research and Development laboratories were set up in 1974 and a production building opened in 1976.  The Quality
Control Building was constructed in 1985, whilst the production building was extended in 1988.

MSD acquired the facility in 2009 and in 2011 rebranded to trade as MSD Animal Health (MSD AH).

A summary of the installation history is provided in the Site Condition Report (report reference: 60576703/LORP002).
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3.3 Site Condition
A detailed Site Condition Report has been undertaken (report reference: 60576703/LORP002).

The key findings of the Site Condition Report, considering both potential receptors and risks, are presented below.

The installation is underlain by undifferentiated superficial deposits predominantly consisting of clay over unproductive
bedrock (rock layers or drift deposits with low permeability that have negligible significance for water supply or river base
flow).  Groundwater beneath the site is localised and discontinuous to the depths investigated.

Soil and groundwater investigations have been carried out at the installation in 2000 and in 2012, in relation to potential
areas of concern (AOC) at that time, and to set baseline conditions at the facility (reference: ERM report, Phase II
Environmental Site Assessment Report, Site S080, no. 0143303, dated January 2012).

During the 2012 investigation, the majority of the analytical results for soils were found to be below laboratory detection
limits, with arsenic and chloromethane above the UK screening criteria for residential properties, but below the screening
criteria for commercial / industrial properties.  Concentrations of lead (Pb) were also recorded at concentrations slightly
above the UK screening criteria in groundwater.

No significant pollutant linkage for the constituents identified in groundwater (above the UK screening criteria) exists
between the Site and the River Ouzel, and as such the localised groundwater exceedances of the screening criteria
(lead, nickel, cyanide) are not considered to represent an unacceptable risk.

The facility has a number of measures in place to minimise the risk of impacts to ground / groundwater, including:

· Secondary containment is provided for all bulk liquid materials;

· The provision of concrete hardstanding for all internal areas (within buildings).  External areas are mostly surfaced
with asphalt or concrete, whilst landscaped areas are located away from process and storage areas;

· Weekly inspection of secondary containment and storage areas where leak detection is not in place.  Monthly
inspections are also undertaken by MSD with support from the EHS department;

· Maintenance is undertaken in accordance with installation and corporate policies;

· Procedures and training are in place to ensure all employees are competent to appropriately manage the identified
risks; and 

· Spill kits are located throughout the site ensuring spills are addressed and contained.  Employees are trained in the
use of spill kits and general spill prevention methods.

The Environmental Risk Assessment (ERA) of the proposed operations and the Restricted Hazardous Substances (RHS)
ERA concluded that it is considered unlikely that the operations or the RHS’s would cause pollution of soil and
groundwater, given the physical and procedural measures in place to reduce the risk of releases.  In addition, the results
of the Phase II Environmental Site Assessment (ERM - 2012) did not identify any significant pollutant linkage.

MSD understands that the Industrial Emissions Directive (IED) requires groundwater monitoring every five (5) years and
soil monitoring every ten (10) years during the permit lifetime, where there is a risk of pollution from hazardous
substances and a baseline has been set.

3.4 Human Health
The site is located within a predominantly residential area.  The closest residential properties are located approximately
20m south and approximately 80m east of the installation.  The workforce at the neighbouring University premises to the
North, are also considered as human health receptors within the impact assessments / risk assessments.

3.5 Controlled Waters
The nearest surface watercourse is the River Ouzel situated approximately 215m west of the site boundary.
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In addition, there is a Canal Waterway situated approximately 850m to the west.

3.6 Designated Sites
There are no designated Habitats Directive sites, e.g. Ramsar sites, within 10km of the Installation.

Table 12-1 of this report details the Sites of Specific Scientific Interest (SSSI) designated sites within 10km of the
Installation.

4. Standard Facilities
The proposed activities at the facility are not covered under the Standard Rules Permits and as a consequence this
application is for a bespoke Environmental Permit.

5. Planning Status
The manufacturing installation has been operational since the mid 1970’s.

The application for an Environmental Permit has not arisen as a result of any new development or plant expansion
involving a planning application.

There are no planning applications lodged by the site that require an Environmental Impact Assessment (EIA).

6. Operating Techniques
6.1 Technical Standards
The installation requires a bespoke Environmental Permit (as defined in guidance) for the following prescribed activities,
as defined in Schedule 1, Part 2 – Activities of the EPR:

· Section 4.5 “Pharmaceutical production”, Part (A) (1) (a).  Producing pharmaceutical products (this is the main
prescribed activity for the site); and

· Section 5.4 “Disposal, recovery or a mix of disposal and recovery of non-hazardous waste”, Part (A) (1) (a).
Disposal of non-hazardous waste with a capacity exceeding 50 tonnes per day (or 100 tonnes per day if the only
waste treatment activity is anaerobic digestion) involving one or more of the following activities …………………….
(ii) physico-chemical treatment (this is a technically connected associated activity related to the pH correction /
treatment of waste water prior to discharge of up to 300m3 per day to sewer).

A systematic assessment of the installation’s operations against the following sector-specific Environment Agency
guidance has been undertaken and is included as Appendix B:

· How to comply with your Environmental Permit Additional guidance for Speciality Organic Chemicals Sector (EPR
4.02), dated March 2009.

The systematic assessment indicates that the facility operates in compliance with the relevant requirements of EPR 4.02.

The following guidance notes have also been referred to in this application and are considered to present the Best
Available Techniques (BAT) for the installation:
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· Adopted BREF Notes and BAT Conclusions (BATC) that have been generated under the IED legislation and that
have direct effect to the site:

─ Common Waste Water and Waste Gas Treatment / Management Systems in the Chemical Sector (The CWW
BREF).  BREF Note and BAT Conclusions (BATC) - June 2016.

· Draft BREF Notes and BAT Conclusions (BATC) that are currently being generated under the IED legislation and
will have direct effect to the site, once adopted:

─ Monitoring Emissions from IED Installations (The Monitoring BREF).  Final Draft BREF Note - June 2017.

─ Common Waste Gas Treatment in the Chemical Sector (The CWG BREF).  BREF Note in preparation with no
published output (” Drawing up started”).

· BREF Notes that are historic, having been prepared under the original Integrated Pollution Prevention and Control
(IPPC) legislation (IPPC Directive 96/61/EC).  They have yet to be reviewed and updated under IED and so their
applicability to the site is considered secondary and likely to change.  Consequently, they are considered advisory:

─ Industrial Cooling Systems.  BREF Note - February 2001. The Cooling BREF (2001).

─ Emissions from Storage.  BREF Note - July 2006.  The Bulk Storage BREF (2006).

─ Manufacture of Organic Fine Chemicals.  BREF Note - Aug 2006.  The Fine Organics BREF (2006).

─ Energy Efficiency.  BREF Note - February 2009.  The Energy BREF (2009).

7. Process Description
7.1 Bacterial Vaccine Production
Process flow diagrams are included in Appendix C.

Growth media and solutions for antigen preparation are prepared in the general services area and transferred by fixed
pipework to the fermenters.  The cell cultures are produced by batch fermentation and the product of the fermentation is
clarified and concentrated either by continuous centrifugation or by ultra-filtration.

Growth mediums are added to the fermentation vessels as part of normal raw materials charging.  This is undertaken
using fixed pump and pipework systems into the fermenter vessels.

The fermentation process is monitored in relation to specific quality control requirements.  The fermentation vessels are
operated at low pressure (<10psi), under aerobic or anaerobic (using nitrogen) conditions, and at a typical temperature of
approximately 37oC.

The fermentation typically entails a staged process of:

· Pre-Inoculation;

· Post-Inoculation;

· pH titration; and

· End Stationary Phase.

All antigens are stored inactivated.  Chemical inactivation, using formalin (formaldehyde solution) or Binary
Ethyleneimine, takes place in either the bulk antigen or the final concentrated antigen stages.

The antigens are currently stored in 50 litre polypropylene carboys at +2oC to +8oC.  Some antigens are shipped to other
MSD sites in single use bag systems.  The remaining antigens are formulated into vaccines at the Milton Keynes facility.

Vaccine formulation begins with the preparation of a vaccine base.  Containers of aluminium hydroxide gel are
transferred from the warehouse to the production facility (buildings 71 to 73).  The gel is pumped from the containers into
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a preparation vessel and diluted with buffered saline.  The prepared base is then transferred through pipework to either a
holding or blending vessel for sterilisation.  Antigens are added to the sterile vaccine base following formulations specific
for each vaccine.  Following successful testing the vaccines are filled into low density polyethylene (LDPE) bottles
through an aseptic semi- automated filling line.

The plant design incorporates the use of closed and sealed vessels and the process utilises fermenter vessels operated
under either aerobic conditions, with air or anaerobic conditions using nitrogen gas.

Tank and vessel liquid transfers to ancillary equipment, e.g. filtration units, are designed to minimise potential releases of
liquids and vapours by utilising fixed pipework and pumping systems.

Various process waste water streams are controlled by design to ensure segregation into the appropriate containment
vessels.

Biologically active process water streams are heat treated (for decontamination) as an integral part of the vaccine
production process, prior to discharge to the site’s combined process/foul water drainage system.  Heat treatment is
undertaken as a continuous process (Continuous Effluent Decontamination System or CEDS) fed from a 4000 litre bulk
collection tank in production building 73 and on a batch basis (two 2,000 litre vessels) in production building 71.
However, this can vary because manufacturing processes differ between products and not all process waters require
thermal decontamination. The effluent discharged from the sterilisation operations is non-hazardous and is sent to the
combined process/foul drainage system.  The effluent in this system is pH corrected, in a central waste water
conditioning plant, together with other effluents that are discharged to the process drains, prior to release to the Trade
Sewer.

Vessel washings containing trace thiomersal (which contains small levels of mercury) are collected separately for off-site
disposal as waste.

Spill prevention and control is maintained within plant by the use of appropriate flow and level detection coupled with
alarm initiation for critical systems.  These control systems are inspected and maintained under the facilities PPM
program.

7.2 Ancillary Equipment
Ancillary equipment operated at the site includes the following main plant items:

· Four (x4) gas fired boilers used for the generation of steam and the provision of medium temperature hot water with
an aggregated thermal input capacity of 16.44 megawatts;

· Three (x3) diesel emergency backup power generators, with an aggregated thermal input capacity of 1.6
megawatts;

· Incoming mains water treatment (reverse osmosis plant for boiler feedwater, purification equipment for purified
water and water for injection into the process);

· Cooling towers;

· Nitrogen generation (in building 71 plant room);

· Air compressors provide compressed air to various points of the process (3 x compressors located in building 71
plant room);

· Waste storage area;

· Continuous effluent decontamination system (CEDS) and effluent vessels; and 

· Waste water conditioning plant prior to discharge (pH adjustment and buffering / blending by re-circulation) to trade
sewer.  A Trade Effluent Discharge Consent to discharge the effluent to sewer is in place.
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7.3 Boiler House
The site has four (4) gas fired boilers, located within a single building, for the generation of steam and the provision of
medium temperature hot water, with an aggregated thermal input capacity of 16.44 megawatts.  Two (2) steam boilers
operate simultaneously, whilst two (2) hot water boilers are alternated weekly.

The boilers are operated by MSD personnel and a third-party operator is responsible for the servicing and maintenance
of the boilers.

The boilers emissions (x4) vent via individual 1m high stacks located on the roof of the boiler house.

Three (x3) additional emergency diesel fired generating units, rated between 320 KW and 800KW, are located across the
site.  These are emergency generators used to provide a back-up power supply in the event of a site power interruption.

7.4 Site Drainage
External areas are generally surfaced with either concrete or asphalt, with the exception of landscaped areas
surrounding buildings, which are located away from processing areas.

Surface water run-off from non-process areas is directed to the surface water drainage system, which discharges off-site
(through emission points W1 and W2) to the municipal surface water drainage system, which then flows to the River
Ouzel located 215m west of the installation.

Process waste water (flowing to the waste water conditioning plant and then to trade sewer) consists of effluents from:

· the production of vaccines and sterile liquids;

· wash downs from storage areas and process areas;

· boiler blowdown; and

· cooling water purge.

The sites’ sanitary wastewater is also directed to the onsite waste water conditioning plant.

Process water streams from vaccine production, which are biologically active, are heat treated (sterilized) as an integral
part of the production process, as described above in section 7.1, prior to being discharged to the site’s combined
process/foul water drainage system as waste water.

Process waste waters are directed to the on-site combined process / foul water drains.  The process / foul water drains
flow (typically 282 m3 per day) to a 16,000 litre sump, which in turn discharges to the on-site waste water conditioning
plant located in the south east corner of the installation.  A process flow diagram for the waste water conditioning plant is
attached as Appendix C.

The waste water conditioning plant comprises two 80,000 litre capacity equalisation tanks.  The waste water is held and
then dosed with sulphuric acid to ensure that the pH of the discharge falls within pH 6 – 10, as required by the Trade
Effluent Discharge Consent.  The treated waste water then discharges to the municipal foul sewer (the Ouse Valley Trunk
Sewer) to the south of the installation (emission point S1).  The installation holds a Trade Effluent Discharge Consent
issued by Anglian Water (reference: TEDI-0133-2018, dated 21 November 2018) in relation to this discharge (see
Appendix D), which limits the discharge to sewer to a maximum volume of 300m3 every 24 hours.

The sulphuric acid used for the waste water conditioning process is stored in a 2,500 litre tank provided with secondary
containment, located within the waste water conditioning building.

Surface water drains are colour coded with blue manhole covers and red manhole covers are used for foul water drains.

Up to date drawings of the surface water drainage system are located in the Milton Keynes engineering department, with
drawings confirming that surface water does not come into contact with any process, production or waste related
material.
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The site surface water system (including areas outside of the installation boundary) has the potential for isolation, and
containment of the drain contents, via the operation of five (5) surface water isolation valves.

A Surface Water Isolation Map is held on site by emergency response personnel as part of the emergency response
procedures / information.

7.5 Bulk Storage
No process-related raw materials are stored in bulk containers / tanks.

Raw materials used on-site are stored in various non-bulk container types such as: 25 litre plastic carboys, 205 litre steel
and plastic drums, 5 litre “demijohn” chemical containers and general small scale chemical reagent containers less than
5 litres.

The site stores auxiliary raw material in bulk, namely brine, diesel fuel and sulphuric acid (for use in effluent treatment).
See section 8.1 for further details on bulk auxiliary materials.

7.6 Waste Storage
Waste from the site comprises non-hazardous and hazardous wastes, which are stored in dedicated waste storage areas
or storage vessels.

Table 7-1 lists the typical waste streams produced at the site, their storage location and disposal method.

Table 7-1 Waste Streams, Disposal Methods and On-site Storage Vessels / Locations

Waste Stream EWC Waste Code Hazardous / Non-
Hazardous

Method of
Disposal

Storage Vessel /
Location

Non-recyclables 20 03 01 Non-hazardous
Incineration for
energy recovery

External recycling bins
and a waste compactor in

the waste compound

Clinical Wastes

18 02 02*

18 02 08

18 02 03*

Hazardous and Non-
Hazardous

Incineration for
energy recovery

Yellow and black bins
across the site and in the

waste compound

Glass 15 01 07 Non-hazardous Recycling
Blue wheelie bins across

the site

Plastic 20 01 39 Non-Hazardous Recycling
Compacted and shrink
wrapped onto pallets in
the waste compound

Wood 20 01 38 Non-Hazardous Recycling
16 cu.yd roll on / off

container in the waste
compound

Food waste (from
kitchen areas)

20 01 08 Non-hazardous Composting
External bin located in

waste storage area

Metal 17 04 07 Non-hazardous Recycling
35 cu yd container in

waste compound

Green waste 20 02 01 Non-hazardous Composting
Compactor in waste

compound
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Table 7-1 Waste Streams, Disposal Methods and On-site Storage Vessels / Locations

Waste Stream EWC Waste Code Hazardous / Non-
Hazardous

Method of
Disposal

Storage Vessel /
Location

WEEE 20 01 35* Hazardous Recycling
Racking in the waste

storage area adjacent to
building 25

WEEE 20 01 36 Non-hazardous Recycling
Racking in the waste

storage area adjacent to
building 25

Chemical Waste

Dependent upon the
exact nature of the

chemicals, but lab smalls
would be classified as

16 05 06*

Other wastes example
EWCs:

16 03 05*
15 01 10*
15 02 02*
16 05 06*
16 03 03*
16 05 04*

Hazardous
Recycled where

possible and
incineration

Containers placed in
ChemSafes and flambank
cabinets with secondary

containment in building 61
and adjacent to building

40

Fluorescent Tubes 20 01 21 Hazardous Recycling
Lampbank container

adjacent to building 40

Batteries 20 01 33 Hazardous Recycling
Yellow bins across the

site

Media Broth 16 10 02 Non-hazardous Incineration
IBCs on secondary

containment in QC yard
adjacent to building 74

Vessel wash water
(trace thiomersal)

07 05 04* Hazardous Incineration
20,000 litre AST adjacent

to building 71

The vessel wash water contains trace thiomersal material (containing small levels of mercury).  Vessel wash water is
pumped (via above ground pipework) into an external dedicated 20,000 litre storage tank, prior to collection and off-site
waste disposal.  The vessel wash water tank is managed under a standard operating procedure, ‘External Mercury Tank
Monitoring and Waste Collection’.  The level of the vessel is monitored and an automatic BMS workflow email alert is
relayed to the duty manager when the vessel is at 16,000 litres.  This allows for timely waste disposal company “call off”
for collection and disposal to prevent overspill of the vessel.

The vessel wash water aboveground storage tank is fitted with a level detection sensor, a high-level probe / alarm and
high-high level probe / alarm with an interlock to the transfer pumps / vacuum system.  The bund is also alarmed to
detect any leaks from the tank.
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7.7 Waste Management
Waste generated at the site is managed by MSD personnel under the Waste Management and Prevention Policy, which
includes requirements relating to waste inventory, waste storage, waste inspections, packaging & labelling, off-site waste
management, and waste prevention, reduction and recycling.

Waste is segregated on-site by MSD personnel and site services cleaners and is stored in appropriate vessels or within
designated waste storage areas on hardstanding.  Wastes are regularly transferred from the site by registered third party
contractors.

MSD maintain an inventory of wastes produced at the site, which includes details of EWC reference codes, storage
vessels, location, maximum storage amount, method of disposal and safe operating procedures.

Through the continued implementation of the above procedures / systems of work; the site has demonstrated that it
currently manages, and will continue to manage, waste in accordance with its’ waste Duty of Care, as set out in the
Environmental Protection Act 1990 (Section 34) and the Waste Management (England and Wales) Regulations 2011, as
amended.

7.8 Plant Operational Controls
Process equipment throughout the site is operated by a mixture of automated and manual processes.  The actual
controls in place depend upon the vessel and process area.

Examples of automatic controls include:

· Dissolved oxygen monitoring and adjustment of oxygen levels using compressed air; 

· pH adjustment (unique set points per batch) by dosing with sodium hydroxide;

· Mixing controls using agitator speed;

· Vessel temperature (unique per batch and process step) - controlled through vessel jacket heating / cooling media
flow, i.e. steam and water input;

· Vessel pressure – digital pressure indicator;

· Cleaning in Place (CIP) – controlled through conductivity meter; and

· Process waste water treatment pre-discharge (temperature and pH adjustment).

Examples of manual controls include:

· Vessel pressure – analogue pressure indicators;

· Volume control – analogue / digital volume indicators;

· pH adjustment;

· Vessel temperatures; and

· CIP additions.

8. Raw Materials
Raw materials are delivered to the site by road.  The majority of raw materials are stored internally within buildings and
used within the installation for the vaccine manufacturing process.  Raw materials used in the on-site processes are
stored in various non-bulk container types such as: 25 litre plastic carboys, 45 to 205 litre steel and plastic drums, 5 litre
“demijohn” chemical containers and general small scale chemical reagent containers less than 5 litres.  No process-
related raw materials are stored in bulk containers / tanks.
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Materials are transferred around the site via forklift trucks or pallet trucks.

All raw material receipts and offloading are undertaken in accordance with site procedures.  Only designated approved
locations are used for the receipt, storage and transfer of raw materials.  These designated locations must be able to
store the chemical at the maximum allowed quantity.  Appropriate PPE and spill response equipment is available in
proximity to the chemical location.  Table 8-1 presents the raw materials used at the site and their environmental fate.

8.1 Auxiliary Materials
Diesel, which is used on site for the three emergency backup power generators, is stored in the following aboveground
storage tanks (AST’s), in accordance with the Oil Storage Control of Pollution (Oil Storage) (England) Regulations 2001:

· 1,400 litre diesel AST (integrally bunded, within building 40);

· 3,000 litre diesel AST (integrally bunded, external adjacent to building 73); and

· 1,000 litre diesel generator base AST (integrally bunded, external adjacent to Buildings 74 & 84).

The diesel aboveground storage tanks (AST’s) are fitted with level measurement, to protect against overfilling.  There are
site operational procedures for the filling of the diesel tanks which is supervised by MSD personnel.

Sulphuric acid is stored within the waste water conditioning building, for pH balancing, in a 2,500 litre AST which is
located within secondary containment (a bund).  A high-level alarm is generated using a level detection sensor.  The
secondary containment is also alarmed to detect any leaks within the bund.  Deliveries are supervised and limited to
1,000 litres.

There are two 3,000 litre brine ASTs adjacent to building 71 and building 40 for water softening of mains water for use in
the boilers.  The ASTs are integrally bunded.

In addition to bulk storage, the site maintains small stores (<205 litre containers) of oils, greases and other materials for
use in maintenance activities around the site.  Dedicated suitable storage facilities for such materials are provided on site
(e.g. bunded storage cupboards etc.).

Water softening chemicals and cleaning chemicals are stored on secondary containment or in cabinets.

Delivery of raw materials by suppliers and contractors are supervised by trained MSD personnel.  Raw materials are
handled and stored on-site by trained site personnel.

Material Safety Data Sheets (MSDSs) are required to be provided for any materials brought onto site by third parties
(restricted to approved contractors only).  Approved contractors will be required to provide approved risk assessments
and method statements as and when they are required.

The site currently operates an electrical transformer within the installation, adjacent to building 73, which is dry and free
of Polychlorinated Biphenyls PCB’s.

The handling and storage of hazardous substances is undertaken in compliance with established procedures and
appropriate technical measures so as to minimise the risks of loss of containment.

 8.2 Packaging Materials
The vaccines produced at the facility are transferred internally to other MSD sites, where they are packaged.
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Table 8-1 Raw Materials Inventory & Environmental Fate

Material
Use /

Function in
Process

State (@STP) Storage type
Typical Onsite

Storage
Quantity (Te)

Environmental Impact*

 * An environmental impact
assessment has been

undertaken and is detailed in
AECOM’s Site Condition

Report

Ultimate Fate
To product
To water
To sewer

To waste/land

To air

Less Hazardous
Alternative
Available

Biocides, buffers,
phosphoric acid,
sodium hydroxide,
sodium
hypochlorite,
hydrochloric acid,
formalin, growth
media, BEI.

Vaccine
manufacturing
(Buildings 71 &

73)

Liquid Containers <20 litres

Low Risk

Accidental release to environment
unlikely given internal storage
location.

Potential for sodium hydroxide to
have adverse environmental effects
due to change in pH.

Sodium hypochlorite solution is
classified as H400 - Very toxic to
aquatic life / H411 - Toxic to aquatic
life with long lasting effects.

Sewer

Waste
No

Various Quality
Control Chemicals
(Ammonium
Hydroxide solution,
Ammonia solution
Benzophenone,
thiomersal, etc.),
biocides, buffers,
fungicides and
cleaning chemicals

Quality Control &
laboratories

Liquid Containers <100 litres

Low Risk

Accidental release to environment
unlikely given internal storage
location.

Ammonium hydroxide, ammonia
solution and benzophenone are
classified as very toxic to aquatic life
and very toxic to aquatic life with
long-lasting effects.

Although thiomersal is not classified
as harmful to the environment there
is the potential for adverse
environmental effects (small
mercury content)

Waste

Trace to sewer
No
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Table 8-1 Raw Materials Inventory & Environmental Fate

Material
Use /

Function in
Process

State (@STP) Storage type
Typical Onsite

Storage
Quantity (Te)

Environmental Impact*

 * An environmental impact
assessment has been

undertaken and is detailed in
AECOM’s Site Condition

Report

Ultimate Fate
To product
To water
To sewer

To waste/land

To air

Less Hazardous
Alternative
Available

Oils, greases,
adhesives and
cleaners

Maintenance Solids Containers <200 litres

Low Risk

Accidental release to environment
unlikely given internal storage
location.

Toxic to aquatic organisms, may
cause long-term adverse effects in
the aquatic environment.

Waste No

Biocides, antiseptic
dyes and cleaning
chemicals

 Cleaning and
Biocides Animal
Testing (Building

56 & 61)

Liquids Containers <20 litres

Low Risk

Accidental release to environment
unlikely given internal storage
location.

Waste No

Sodium hydroxide,
phosphoric acid,
hydrochloric acid,
indicators and
buffers

Water softening Liquid Containers <1,000 litres

Low Risk

Accidental release to environment
unlikely given internal storage
location.

Potential for sodium hydroxide to
have adverse environmental effects
due to change in pH.

Sewer No

Brine Water Softening Liquid ASTs <6,000 litres

Low Risk

Not categorised as harmful to the
environment.

Sewer No

Diesel
Provides power
to the backup

generators
Liquid ASTs

Approx. 6,000
litres

Low Risk

Accidental release to environment
unlikely given storage locations and

100% air as
combustion products

No
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Table 8-1 Raw Materials Inventory & Environmental Fate

Material
Use /

Function in
Process

State (@STP) Storage type
Typical Onsite

Storage
Quantity (Te)

Environmental Impact*

 * An environmental impact
assessment has been

undertaken and is detailed in
AECOM’s Site Condition

Report

Ultimate Fate
To product
To water
To sewer

To waste/land

To air

Less Hazardous
Alternative
Available

the provisions meet the Oil Storage
Regulations on secondary
containment.

Toxic to aquatic organisms, may
cause long-term adverse effects in
the aquatic environment.

Sulphuric Acid

pH balancing
Waste water
Conditioning

Plant

Liquid AST 2,500 litres

Low Risk

Accidental release to environment
unlikely given internal storage
location.

However, if released would react
with water and therefore spillage
must be prevented.

Potential for sulphuric acid to have
adverse environmental effects due
to change in pH.

Sewer No
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8.3 Raw Materials Selection
A strict quality assurance management procedure is in place for controlling the purity and content of the raw materials
purchased.

As part of this procedure, certificates of analysis are required by MSD for all purchased raw material ingredients.

The choice of raw materials for each process is determined by the product (animal vaccine) dossier, which is licenced by
the Veterinary Medicines Directorate (VMD) and therefore there is no opportunity for substituting the materials used at
the installation.

Materials administration is coordinated through the use of a Systems Application and Processes (SAP) database.

Materials information, in the form of MSDS’s, is available to all personnel via MSD’s Intranet.

Before any new raw materials are introduced to the installation, they are subject to pre-acceptance procedures.  This
requires MSD AH to undertake a preliminary environmental, safety and quality assessment of the raw material.  This is
part of the EHS management of change (MoC) process and the Chemical Management and Hazard communication.  If
the raw material is considered acceptable, approval is then required from appropriate site management.

8.4 Waste Minimisation (Minimising Raw Material Use)
Initiatives for waste reduction and resource efficiency at the site are driven by overarching MSD Corporate Environmental
Goals which cover the following subject areas.

Waste Minimisation and Reuse / Recycle
MSD have set the following goals for waste minimisation:

· By 2025:  ≤20 percent of our global operational waste will be sent to landfills and incinerators.

· By 2025:  ≥50 percent of MSD sites will send zero waste to landfill.

In 2018, approximately 5% of site waste was sent to landfill and 80% of the waste was incinerated or incinerated with
energy recovery.  The remainder (15%) was recycled / recovered.  Waste minimisation is also part of the environmental
awareness training undertaken by all employees working at the site.

Waste inventories are produced quarterly for MSD Corporate reporting, which identifies the disposal routes for
hazardous and non-hazardous wastes.

MSD regularly review the waste streams against the requirements of the waste hierarchy.

Raw Material Use and Auxiliary Fuel Use Efficiency
Efficient use of raw ingredients is encouraged throughout the vaccine manufacturing process.  Where possible, all raw
ingredients are fully used within the process to produce the end product.  An inventory of raw materials is held
electronically within SAP and stock is checked regularly.

Efficient use of fuels is incorporated through plant design and the use of good combustion controls.

The on-site engineering team ensure that equipment throughout the site is appropriately maintained to ensure both raw
materials and auxiliary fuels are efficiently used.
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8.5 Water Use
Water for the site is provided by the regional mains water provider, Anglian Water, and is used as an ingredient in
manufacture and for equipment cleaning, fire-prevention, boiler water and sanitary uses.  Water consumption is
monitored, logged and tracked.

Water destined for use in vaccine production undergoes purification prior to use in order to prevent contamination.
Purified water is generated from incoming mains water via a Veolia Orion 5000 pure water skid and water for injection is
generated via a Steris “Water For Injection” Still.  This still uses purified water to prepare distilled water for injection.

Boiler feed water undergoes softening in order to prevent corrosion / fouling of the boilers.

Mains water is used for the other duties mentioned earlier and does not undergo treatment prior to use.

There are sprinkler systems for fire protection for building 83 (a warehouse) and a fire water holding tank for feed
sprinkler water is located adjacent to building 42.

The engineering department ensures that water quality is suitable for intended purpose.  The purposes and water
specifications are reviewed annually in consultation with the local water supplier, to agree upon costs and maximum daily
demand.

The engineering department maintains a written procedure for notifying appropriate personnel of an interruption in water
supply that could impact operations (procedure – “Interruptions to Service”).

Water treatment generated wastes are handled and disposed of according to regulatory requirements and MSD
corporate policy, in accordance with the procedure - ‘Waste Prevention and Management Policy’.

Water consumption is monitored by one of twelve (12) sub meters located throughout the installation and is reviewed as
a KPI, in accordance with indicative BAT.  The meters are continuously logged so as to consistently track water usage
across the installation.

In 2017 the entire facility (including operations outside of the installation boundary) used 74,000m³ of water.

A water profile is maintained to provide data that is needed for regulatory compliance, an operational risk assessment
(water supply) and to promote efficient operations in accordance with the procedure – “The Water, Wastewater and
Surface Water Management Policy”

The “Site Water Profile” includes watershed characterisation, site water system inventory and identification, and a site
water balance.

The Site Water Profile is reviewed and updated quarterly as part of the Environmental Data Collection program.  All
details of the Site Water Profile are maintained on the corporate reporting system.

A site-wide annualized water balance capturing inputs, outputs and on-site consumption is maintained.

MSD have set the following corporate goals for water use:

· By 2025:  MSD will maintain global water use at or below 2015 levels.

· By 2020:  MSD will develop water conservation plans for sites in “high water risk” locations (i.e. locations which are
stressed with regards to water supply in accordance with the Aqueduct Water Risk Atlas).

The site is required to track their site water use quarterly and report any increases to MSD corporate.

BAT 2 of the CWW Bref is to maintain an inventory of waste water as part of the Environmental Management System and
the site systems are considered BAT compliant.
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9. Emissions to Air, Water and Land
9.1 Point Source Emissions to Air
Table 9-1 lists the point source emissions to air from the boilers, the emergency diesel generators and the site’s
ventilation systems.

Table 9-2 provides a breakdown of measured or calculated emissions to air from the emission points operating under
typical conditions.

The locations of the emission points to air (as stated in Table 9-1) are shown on Figure 4 (Appendix A).

There are four (4) main point source emissions to air associated with the boilers raising steam and hot water for use in
the process (release points A1 to A4).  The hot water boilers (emission points A1 and A2) are alternated weekly and do
not operate at the same time, whilst the steam boilers (emission points A3 and A4) operate simultaneously.

There are three (3) back-up emergency diesel generators (emission points A5 to A7).  These generators are only used in
exceptional circumstances (during power outages) and were tested for approximately 4 to 8 hours during 2017.  In
addition the units are small (320 to 800KW) and consequently they have not been assessed in the impact assessment
and are not included in Table 9-2.  The units are included in Table 9-1 for information purposes only.

There are ten (10) isolator cabinets (or isolators), which are fumigated using either a solution of Formalin (37%
formaldehyde) or hydrogen peroxide.  The gases / vapours from fumigation are vented via the building HVAC systems
(emission points A8 and A9).

Formalin (37% formaldehyde) is only used for fumigation of certain isolators in building 71 (emission point A8) and there
are no emissions of formaldehyde from building 73 (emission point A9) as Formalin is not used for isolator fumigation in
that building.  Emissions from the fumigation of isolators are discussed in more detail in the following section which
confirm that the emissions are minor.  The emissions are included in Table 9-1 for information.

Formaldehyde emissions from the Gravatom isolators have been included in the H1 assessment to confirm the minor
nature of the emission and have therefore been included in Table 9-2.

All of the emission points to air are less than 1m high above building levels, being emitted from roofs.

Fumigation
Ten (10) isolators are fumigated using either hydrogen peroxide or Formalin (37% formaldehyde), to prevent cross-
contamination between production cycles, in accordance with written procedures.

Fumigation Using Hydrogen Peroxide
Hydrogen peroxide fumigation is carried out between production cycles in seven (7) isolators in the Seed Laboratory,
Fermentation Hall, Inoculum Area, Media Prep Area, Process Hall, and Blending Area.  The hydrogen peroxide is
vaporised to an aerosol and sprayed into the isolators.  This stays within the isolator for approximately 2 to 3 hours and
readily degrades into water and oxygen; which is then either vented into the production area (with no formal release to
the environment) or vented into the relevant HVAC systems for buildings 71 or 73.

Fumigation Using Formalin
Formaldehyde fumigation using a solution of Formalin and water is carried out between production cycles in three (3)
isolators in the Seed Laboratory (2 x Gravatom isolators) and the Sterile Filtration Room (1 x Mach Aire isolator).

Fumigation emissions from the Mach Aire isolator, which has a total volume of 0.684m3, are discharged to the room in
which the isolator is located.  For each fumigation (approximately monthly), 45ml of 37% formalin is mixed with 45ml of
water and is fully vaporised into the unit using heat.  The vapour is held in the unit for 10 hours and then the extract grill
is opened and a fan is enabled which pushes the gaseous contents of the isolator into the room via a carbon filter, which
is proprietary to the isolator equipment (filter changed annually).  Personnel are not present in the room during the
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exhausting of the isolator and re-enter the room after at least 2 hours and check the concentration of formaldehyde in the
room with a formaldehyde monitor for occupational health reasons.  The room in which the Mach Aire isolator is located
is served by a room HVAC system, which discharges into the building 71 HVAC system and which ultimately discharges
to atmosphere via emission point A8.

Fumigation emissions from the Gravatom isolators (x2), each with a volume of 1.07 m3, discharge to atmosphere via the
laboratory HVAC, which discharges into the building 71 HVAC system and which ultimately discharges to atmosphere via
emission point A8.  These units, which are located in the same laboratory, are fumigated between production cycles.  For
each fumigation within each unit, 60ml of 37% formalin is mixed with 60ml of water and is fully vaporised into the unit
using heat.  The vapour is held in the unit for 10 hours and then the extract grill is opened and a fan is enabled which
pushes the gaseous contents of the isolator into ducting which joins into the laboratory HVAC system, which eventually
joins in with the HVAC system which serves the whole building and discharges via emission point A8.

The likely annual formaldehyde emissions from the three isolators have been calculated (see Boxes 1 and 2 below),
considering their typical use.  The emissions are considered to be minor: with annual emissions of formaldehyde from the
Mach Aire isolator being estimated as 21.8 g, whereas total formaldehyde emissions from the Gravatom isolators are
estimated as 4.32 kg.

The basis of the formaldehyde emission calculations is described in the following sections.

It is clear that the formaldehyde emissions from the Mach Aire isolator would not exceed the H1 screening assessment
criteria at such a low level (21.8 g/annum).  Whilst it is also anticipated that the release from the Gravatom isolators
would not exceed the H1 screening assessment criteria for formaldehyde, owing to the low level of emission (4.32kg) a
H1 assessment for the Gravatom isolator emissions has been undertaken in order to confirm this conclusion (see section
12.2).

It should be recognised that the emission concentrations calculated are those from the room or laboratory HVAC systems
and represent a worst-case assessment, as no further dilution is considered when the emission is added to the building
71 HVAC system.

Box 1: Mach Aire Isolator – Calculation of Formaldehyde Emissions
There is one Mach Aire isolator that is fumigated with formaldehyde.
A fumigation is undertaken once a month (or 12 times a year).
Each fumigation event uses 45ml of formalin (37 wt % in water with a density of 1.09g/ml).
Formaldehyde content =  45 * 1.09 * 0.37

=  18.15 g pure formaldehyde used per fumigation (once a month)
The volume of the isolator is 0.684 m3.
Fumigation concentration within the isolator =  18.15 * 1000 / 0.684

=  26,535 mg/m3

The isolator vents into the room through an integral carbon filter, supplied as part of the Isolator
equipment.  The carbon filter is changed once per year.  The room is vacated by operational staff
whilst venting.

Assuming the carbon filter is 90% efficient in removal of VOC then:
Formaldehyde content discharged to the room =  0.1 * 18.15

=  1.815 g formaldehyde
The room in which this isolator is located is served by a HVAC system, which ultimately discharges to
the building HVAC system and then to atmosphere via emission point A8.

The room and building HVAC flow rates to atmosphere are not known, however it is estimated that air
change rates for the room would be somewhere between 20 and 30 changes per hour (assumed as
25).
Assuming that the volume of the room is similar to that of other laboratories / rooms (@132 m3), and
the 1.815g of formaldehyde is vented over 2 hours (as per the Standard Operating Procedure), the
likely average discharge concentration from the room HVAC is:
Average discharge concentration (for 2 hours) =  1.815 * 1000 / (132 * 25 * 2)

=  0.28 mg/m3 in the room HVAC (2 hours a month)

Assuming fumigation occurs monthly, over 12 months, the annual discharge is estimated as 1.815g x
12 = 21.8 g/annum formaldehyde.
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Conclusions for the Mach Aire isolator emissions:

The Mach Aire isolator only uses 18.15g pure formaldehyde once a month in fumigation operations.

The emission has a carbon filter on its discharge into the laboratory, resulting in an estimated 1.815g formaldehyde
discharge into the environment, for two hours once a month.  This is an estimated 21.8g per annum discharge into the
environment through the HVAC systems.  This is extremely small, compared to the Environment Agency’s annual
Pollution Inventory Reporting criteria for a site discharging Non Methane VOC’s, which are only required to report
emissions in excess of 10,000 kg VOC’s.  There is no reporting criteria for formaldehyde.

Assuming the whole discharge is emitted in two hours (as per the SOP) through the room HVAC system, then this is
equivalent to an average concentration of approximately 0.28 mg/m3 formaldehyde, for two hours once a month.  To put
this concentration in perspective it is of a similar level as the H1 short term (daily average) EAL value of 0.1 mg/m3, and
this is before further dilution in the building HVAC system, discharge as emission point A8 and further dispersion of the
HVAC emission in the environment.

The emission concentration in the room HVAC discharge is at the lower end of the reported odour threshold levels for
formaldehyde of 0.2 to 0.4 mg/m3 and odour impacts are not expected as further dilution will be achieved within the
building HVAC system and also in the environment once discharged from emission point A8 (odour threshold reference:
WHO Guidelines for Indoor Air Quality: Selected Pollutants.  Study reference 79 - Lang I, Bruckner T, Triebig G.
Formaldehyde and chemosensory irritation in humans: a controlled human exposure study. Regulatory Toxicology and
Pharmacology. 2008;50:23–36).

A BAT AEL value for formaldehyde within Sector Guidance Note S4.02 – Speciality Organic Chemicals is specified at 2
mg/m3, which the room HVAC emission concentration is well below.

Consequently, this level of formaldehyde emission, i.e. 1.82g over two hours (once a month) or 28.1g per annum, is
considered minor and does not warrant an impact assessment using the H1 screening calculator tool.

Box 2: 005 Seed Lab GRAVATOM Isolators - Calculation of Formaldehyde
Emissions

There are two Gravatom isolators that are fumigated with formaldehyde.

Each fumigation event uses 60ml of formalin (37 wt % in water with a density of 1.09g/ml).
Formaldehyde content =  60 * 1.09 * 0.37

=  24.20 g pure formaldehyde used per fumigation
The volume of the isolator is 1.07 m3.
Fumigation concentration within the isolator =  24.20 * 1000 / 1.07

=  22,617 mg/m3

The isolators, following fumigation, discharge directly to the laboratory HVAC system, thence the
building HVAC system, which vents to air as emission point A8.

The laboratory and building HVAC flow rates are not known.  It is understood that the laboratory
(132m3) has an air change rate of 30 changes per hour.
Assuming the formaldehyde is purged from the isolator over 48 hours (as defined within the Standard
Operating Procedure) then the average formaldehyde concentration over this period for the laboratory
HVAC is:

Average discharge concentration over 48 hours =  24.20 * 1000 / (132 * 30 * 48)
=  0.13 mg/m3 in the laboratory HVAC (48 hr venting)

Assuming the two isolators are essentially being fumigated one after the other (i.e. back to back); 
then the formaldehyde emission from the laboratory HVAC system would be:
Formaldehyde concentration =  0.13 mg/m3

Laboratory HVAC discharge flow =  132 * 30 =  3960 m3/hr
Assuming 50 week per year continuous operation (worst case) =  3960 * 0.13 * 24 * 7 * 50  mg/year
=  4.32 kg/annum formaldehyde
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Conclusions for the Gravatom isolator emissions:

The fumigation of the Gravatom isolators (x2) consumes 24.2g of pure formaldehyde each fumigation.

The emissions are discharged directly into the laboratory HVAC system and then into the building HVAC system prior to
release atmosphere as emission point A8.  A worst-case estimated emission (with back to back isolator fumigations all
year) would only release 4.32kg of formaldehyde per annum into the environment.  This is a small release, compared to
the Environment Agencies annual Pollution Inventory Reporting criteria for a site discharging Non-Methane VOC’s, which
are only required to report emissions in excess of 10,000 kg VOC. There is no reporting criteria for formaldehyde.

In addition, a release at this low level is unlikely to fail the H1 screening assessment criteria for a chemical with the
properties of formaldehyde at such a low level.

The calculated average formaldehyde emission from the laboratory HVAC system is 0.13 mg/m3.

The emission concentration is below the reported odour threshold levels for formaldehyde of 0.2 to 0.4 mg/m3 and odour
impacts are not expected.  It should be remembered that further dilution will be achieved within the building HVAC
system and also in the environment once discharged from emission point A8

A BAT AEL value for formaldehyde within Sector Guidance Note S4.02 – Speciality Organic Chemicals is specified at 2
mg/m3, which the laboratory HVAC emission concentration is well below.

This level of emission, i.e. 4.32kg per annum, is considered small and would not generally warrant an impact assessment
using the H1 screening calculator tool.  However, this has been completed in order to confirm this assumption, using the
laboratory HVAC calculated emission as a worse-case emission, ignoring further dilution within the building HVAC
system which discharges as emission point A8 (see section 12.2).

Fugitive Emissions
Fugitive emissions of Volatile Organic Compounds (VOCs) are generated from the use of Isopropyl Alcohol (IPA)
cleaning wipes and sprays used internally in laboratory and production areas.

There are no fugitive emissions of dust from the installation.

All raw materials and products are kept in closed containers to protect the product and prevent fugitive dust emissions.

Room environments are controlled using HVAC systems fitted with a HEPA filter, in accordance with Good Manufacturing
Practice (GMP).  Local exhaust ventilation systems (LEVs) are provided in accordance with COSHH regulations to
protect employees from potential exposure.  Laboratory fume hoods are present in the Quality Control laboratory and are
used for quality control testing / assessment of small samples of raw materials / products.  The emissions from the fume
hoods are extremely small and considered insignificant and are not considered a priority for control under the
Environmental Permit.
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Table 9-1 Point Source Emissions to Air

Release
Point Ref Description Source Operating

Mode Location Grid Ref Pollutants Stack description Control Measures
Employed

A1
Boiler House Hot

Water Boiler Stack
1 x gas-fired boiler
(4.22MWth input)

Normal
(alternated

weekly)

Central boiler
house

488948, 236581 NOx, CO
1 m stack above roofline

1 x stack (rectangular
flue, 350mm x 200mm)

Low NOx burners

A2
Boiler House Hot

Water Boiler Stack
1 x gas-fired boiler
(4.22MWth input)

Normal
(alternated

weekly)

Central boiler
house

488949, 236578 NOx, CO
1 m stack above roofline

1 x stack (rectangular
flue, 350mm x 200mm)

Low NOx burners

A3
Boiler House
Steam Boiler

Stack

1 x gas-fired boiler
(4MWth input)

Normal
Central boiler

house
488950, 236572 NOx, CO

1 m stack above roofline

1 x 300 mm diameter
stacks (circular flue)

Low NOx burners

A4
Boiler House
Steam Boiler

Stack

1 x gas-fired boiler
(4MWth input)

Normal
Central boiler

house
488951, 236569 NOx, CO

1 m stack above roofline
1 x 300 mm diameter
stacks (circular flue)

Low NOx burners

A5
Boiler House

Generator Stack

Diesel-fired
generator (320KWth

input)

Emergency
backup

Central boiler
house

488933, 236567
NOx, CO, SO2,
Particulates

Not applicable for further
assessment

Low sulphur diesel fuel oil

A6
Buildings 74 & 84
Generator Stack

Diesel-fired
generator (800KWth

input)

Emergency
backup

Building 74
 488965,
236495

NOx, CO, SO2,
Particulates

Not applicable for further
assessment

Low sulphur diesel fuel oil

A7
Buildings 71 & 73
Diesel Generator

Stack

Diesel-fired
generator (456KWth

input)

Emergency
backup

Building 73 389039, 236438
NOx, CO, SO2,
Particulates

Not applicable for further
assessment

Low sulphur diesel fuel oil

A8
Building 71

Ventilation System
Fumigation

Periodic -
Between

production
cycles

Building 71 389099, 236459 Formaldehyde 1m stack above roofline None

A9
Building 73

Ventilation System
Fumigation

Periodic -
Between

production
cycles

Building 73 389061, 236432 H20, O2 1m stack above roofline None
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Table 9-2:  Measured or Calculated Emissions to Air

Ref. Source Description Release Height (m) Stack Diameter
(mm)

Annual
Average

Volume Flux
(Nm3/hr)3

Estimated
Maximum

Volume Flux
(Nm3/hr)4

Temp   (°C) Substance Emission Concn

(mg/m3)

A1 Boiler House Hot Water Boiler Stack Less than 1m above building 350mm x
200mm 191 3 4,074 4 178 1

NOx (as NO2) 126.1 1

CO 45.3 1

A2 Boiler House Hot Water Boiler Stack Less than 1m above building 350mm x
200mm 205 3 4,074 4 178 1

NOx (as NO2) 123.4 1

CO 20.6 1

A3 Boiler House Steam Boiler Stack Less than 1m above building 300 758 3 3,862 4 183 1
NOx (as NO2) 188.2 1

CO 2.5 1

A4 Boiler House Steam Boiler Stack Less than 1m above building 300 763 3 3,862 4 193 1
NOx (as NO2) 185.1 1

CO 3.7 1

A8
Gravatom Isolator (during

fumigation) feeds into building 71
HVAC system

Less than 1m above building - 3,960 2 3,960 2 Ambient Formaldehyde 0.13

Notes:
1) Emission data for A1 to A4 based on a single round of monitoring undertaken by Socotec UK Limited on 28 March 2019.
2) Emission data for A8 is based on flow rate for Seed Laboratory HVAC system estimated as 3,960Nm3/hr.
3) Volume flux estimated from annual natural gas usages between 2015 and 2018, representing average data for the year.
4) Estimated maximum volume flux from Socotec Dispersion Modelling Report – Appendix K.
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9.2 Point Source Emissions to Water
Rainwater run-off from non-process areas is collected within the surface water drains and discharges to the
municipal surface water system (emission points W1 and W2) which flows to the River Ouzel located 215m west
of the installation.  There are no other point source emissions to surface water from the installation.

The site surface water system (including areas outside of the installation boundary) has the potential for isolation,
and containment of the drain contents, via operation of five (5) surface water isolation points (isolation valves /
bladders).

A ‘Surface Water Management Plan (SWMP)’ (dated March 2018) is held and maintained by the EHS department
detailing site-specific spillage procedures and responsible personnel.  The SWMP is focused on eliminating the
potential exposure of source materials and / or industrial activities to the surface water discharge, by preventing
or minimising the potential for leaks, incorrect waste disposal or drainage from material storage and site
operations.

Potentially impacted surface water can be contained and transported off site as detailed in the ‘Spillage
Prevention Policy’.  There are five containment areas across the site with five isolation points (two penstock
valves and three inflatable bladders) which can be used to contain drain contents.

Safe Operating Procedures (SOPs) have also been developed which detail local spill response including the
locations of spill kits and specific requirements identified in the COSHH and risk assessments.

9.3 Point Source Emissions to Sewer
Process waste water from the production of vaccines and sterile liquids, potentially contaminated run-off from
storage areas and wash down waters, boiler blowdown, cooling water purge and swimming pool backwash are
directed to the on-site combined process / foul water drains.  The process / foul water drains flow to a 16,000 litre
sump, which in turn discharges to the on-site waste water conditioning plant located in the south east corner of
the installation.

The waste water conditioning plant comprises two 80,000 litre capacity equalisation tanks.  The waste water is
held and then dosed with sulphuric acid (35%) to ensure that the pH of the discharge falls to within pH 6 and 10
as required by the Trade Effluent Discharge Consent.

Treated waste water is discharged off site once the pH is in specification and the tank levels are above 60m3 or
80% of the equalisation tank capacity.  The equalisation tanks operate simultaneously and discharge
approximately 99% of the time during the day and less frequently at night, when the process is shut down.

The treated waste water discharges to a municipal foul sewer (Ouse Valley Trunk Sewer) to the south of the
installation; which then discharges to the Cotton Valley Pineham public sewage treatment works.  This discharge
point is emission point S1 and its location is identified on Figure 5 (Appendix A).

The discharge to sewer from the WWTP is currently regulated by a Trade Effluent Discharge Consent with
Anglian Water (reference: TEDI-0133-2018, dated 21 November 2018).

Quarterly external monitoring and analysis for all consented parameters is undertaken to demonstrate
compliance with the Discharge Consent.  This is in accordance with the site’s annual waste water monitoring
plan.  The emission to sewer also has in-line operational control monitoring for pH and Chemical Oxygen
Demand (COD).

The pH meters and COD analyser are routinely calibrated and are included within the site’s PPM system

The details of the discharge consent requirements are reproduced in Table 9-3.

A copy of the Trade Effluent Discharge Consent is provided in Appendix D.
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In addition to the above consent limits, the Trade Effluent Discharge Consent requires that the following should
be eliminated prior to release to sewer (as trade effluent):

· Petroleum spirit (including benzene, toluene, ethyl-benzene and xylene) and any other volatile or flammable
organic solvents or substances;

· Calcium carbide;

· Sludge’s arising from the pre-treatment of trade effluent;

· Any substance which is likely to give rise to the production in the receiving sewerage system or sewage
treatment works of fumes, gases and odours which are inflammable or obnoxious or prejudicial to health or
nuisance within the meaning of Section 79 of the Environmental Protection Act 1990;

· Halogenated hydrocarbons;

· Halogenated substituted phenolic compounds;

· Thiourea and its derivatives;

· Any substances or combination of substances likely to affect prejudicially the sewerage system, the
effective and economic treatment of sewage at the receiving sewage treatment works or the lawful disposal
of effluent or sludge arising from that works; 

· Substances listed in Schedule 1 of the Trade Effluent (Prescribed Processes and Substances) Regulations
1989 at a concentration greater than the background concentration or unless specified;

· Any significant trace of fat, oil and / or grease, unless otherwise specified and waste liable to form viscous
or solid coatings or deposits on or in any part of the sewerage system through which the trade effluent is to
pass; and

· Used waters containing genetically modified organisms unless disposed of in accordance with the
Genetically Modified Organisms (Contained Use) Regulation 2014.

Table 9-3: Trade Effluent Discharge Consent Requirements

Parameter

Emissions Limits

S1 (Discharge from site WWTP to Ouse Valley
Trunk Sewer )

Maximum flow rate in any one period of 24 hrs 300m3

Flow rate maximum 10 l/sec

Chemical Oxygen Demand (COD) after one hours
quiescent settlement

2,500 mg/l

Suspended solids 1,000 mg/l

Mercury 0.005 mg/l

Formaldehyde 1.0 mg/l

2,2-Dipyridyl 5 ug/l

Temperature <45oC

pH 6 – 10
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In order to meet the requirements set out in the trade effluent consent; process water first discharges to the on-
site waste water conditioning plant, as described above.

9.4 Emissions to Land
There are no releases of hazardous substances or non-hazardous pollutants as defined under The Water
Framework Directive (WFD) and Groundwater Daughter Directive (GWDD) to land or groundwater from the
installation activities.

10. Nuisance
10.1 Odour
The vaccine manufacturing process is not highly odorous and the site has not received any odour complaints.
The installation has adopted a procedure – “Information and Communication Systems” for dealing with nuisance
complaints.

Certain isolators are fumigated using Formalin (formaldehyde solution) in small quantities.  Formaldehyde has an
odour threshold of 0.2 to 0.4mg/m3.  The formaldehyde emissions within the HVAC systems of building 71
(emission point A8) are very small and should not be above the odour threshold when discharged to the
environment.  No odour issues are anticipated and none have historically been observed.

The anaerobic bacteria production unit in the production building produces anaerobic bacteria and there is the
potential for odour generation.  However, given that the processing of vaccines is undertaken inside buildings and
although extractors are used primarily for hygiene air quality control, they also dilute any odours that may be
released and therefore lessen the potential for odour nuisance from the process.

Procedures are in place to prevent the release of materials from site that are odorous.  These include deliveries
of raw materials being supervised to prevent fugitive emissions.

The waste water conditioning plant is located inside a building and is subject to a regular planned inspection and
maintenance regime.  The tanks are closed units that breathe through a vent that is fitted with an in-line carbon
filter, which is inspected yearly and within the PPM system.  No biological treatment is undertaken at the waste
water conditioning plant.

The process is considered BAT as there are no expected nor has there been any, substantiated odour emissions
from the installation / site.

10.2 Noise & Vibration
The facility is an existing facility which has been involved in the research, development and manufacture of
animal health vaccines since the 1970’s.

Sensitive receptors located in the vicinity of the site are shown in Figure 3.  The closest noise sensitive receptors
to the site are residential properties located along Abells Close, located approximately 20m south of the
installation.

No recorded noise or vibration complaints have been received at the facility since 2001, when a compliant was
received in relation to site traffic movement.  Should complaints be received, the procedure – “Information and
Communication Systems” is in place for dealing with nuisance complaints.

The site has implemented a Management of Change Policy, which includes a requirement to confirm whether any
changes could potentially introduce additional sources of noise or increase noise levels at the site (in comparison
to baseline noise levels measured in 2001).  Site procedures require that new equipment should meet a design
standard of 80dBa.

Noise attenuation measures have been implemented at the site, as follows:

· A HVAC exhaust vent located on the roof of the main production building (73) has been fitted with quiet fan
technology to reduce the tonal frequency of noise emitted by the plant;
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· Chiller plant located next to building 61 has been enclosed in a wooden compound to reduce noise emitted
by the plant; and

· The air intake for building 71 was fitted with an acoustic baffle in 2000.

A noise impact assessment of the installation has been undertaken in accordance with the methodology and
procedures detailed in BS 4142:2014 ‘Method for rating and assessing industrial and commercial sound’
(AECOM report ref 60576703/LORP004, dated 26th April 2019). This considers noise emissions from the MSD
AH facility at the nearest residential properties (Abells Close).  A copy of the report is provided in Appendix F.

The noise impact assessment included short-term and long-term noise monitoring, considering plant and
equipment at the site which is likely to have the greatest noise impact at the nearest residences.  The
assessment indicates that operational plant noise emission levels exceed the existing daytime and night-time
background levels, however do not exceed the level at which there would be an onset of an adverse impact.  The
report concludes that, when considering the context, the overall impact of plant noise is considered to be of low
impact for both the daytime and night-time periods.

A Noise Management Plan is not required for the facility.

11. Monitoring
11.1 Monitoring of Emissions to Air
Proposed monitoring and emission limits for the installation’s release points to air are outlined in Table 11-1.

Performance monitoring (as opposed to compliance monitoring) of the emissions to atmosphere from the boilers
(emission points A1 to A4) is currently undertaken as part of an annual service by site-based technicians, to
ensure that efficient operation of the plant continues.

The estimated emissions presented in Section 9.1 for the boilers are based upon a single round of emissions
monitoring undertaken by Socotech UK Limited in 28 March 2019 (see Appendix I for copies of air emission
monitoring reports).  Flow rates for emission points A1 to A4 could not be accurately measured due to the profile
of the boiler stacks and have therefore been estimated based on average gas consumption data for the past 4
years.

The back-up generator emissions (emission points A5 to A7) are not monitored as they are emergency systems
only operating a few hours a year.

As the installed thermal capacity of the boiler plant (4MW x 2 and 4.22MW x 2) and the back-up generators
(320KW, 800KW and 456KW) are all each <20MW, there are currently no defined Best Available Technique
(BAT) Emission Limit Values (ELV’s) which are applicable to these units.

Process Guidance Notes for Boilers and Gas Turbines (Defra 1/03 (12) and 1/04 (11)) are also available however
these are applicable to units with thermal capacities between 20 and 50 MW.

The boilers and hot water heaters will be covered by the Medium Combustion Plant (MCP) Directive (2015/2193)
and as existing plant they will need to be registered by 1st January 2029 (and meet ELVs by 1st January 2030).
Combustion plant between 1 and 5 MWth input, fired on natural gas, will attract an oxides of nitrogen (NOx)
emission limit of 250mg/m3.  Compliance would be demonstrated by sampling and analysis every three years in
line with the Directive.

The MCP Directive places a requirement to monitor for carbon monoxide (CO) every three years but places no
limits.

The emergency diesel generators are <1MWth input and therefore the MCP Directive does not apply.

Minor emissions of formaldehyde relating to the fumigation of isolators are released via the HVAC systems for
building 71 (emission point A8).  Given the small level and infrequent nature of these emissions (see sections 9.1
and 12.2 for further details) it is proposed that there will be no requirements for monitoring of these emissions.

Table 11-1 outlines the proposed monitoring of the release points to air and also states the relevant emission
limits for those sources in accordance with BAT, where these are applicable.
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Table 11-1 Release Points to Air – Emission Limits and Monitoring Requirements

Release
Point Ref. Description Parameter

Emission Limit
(mg/m3)

Baseline
Monitoring
Proposed

Ongoing
Monitoring
Frequency

Monitoring Standard
Method

A1 to A4

Boiler House
Stacks
(natural gas
fired boilers
and hot water
heaters, 2 x
4MWth input
and 2 x
4.22MWth
input)

NOx (as NO2) 250 Yes

Every 3 years
in line with
MCP Directive
requirements

EN 14792:2017

CO
No limits are set
in the MCP
Directive for CO

Yes

Every 3 years
in line with
MCP Directive
requirements

EN 15058:2017

A5 to A7

Emergency
backup
power diesel
generators
(x3 separate
units around
the site)

The units are all <1MW th input in size and only operate a few hours per year.  No limits or
monitoring requirements are proposed.

A8 to A9

HVAC
Systems on
Building 71
and 73

Emissions are limited to small levels of formaldehyde (A8 only) and the degradation products
of hydrogen peroxide vapours (water and oxygen) emitted from isolator fumigation (A8 and
A9).  Room fumigation using formaldehyde is not undertaken.  No limits or monitoring
requirements are proposed.

11.2 Monitoring of Emissions to Controlled Waters
Only rain water run-off is collected within the surface water drains and this is discharged off-site to the municipal
surface water system (emission points W1 and W2).  There is no requirement to monitor the surface water
discharge.

11.3 Monitoring of Emissions to Sewer
The installation operates in accordance with a Trade Effluent Discharge Consent (reference: TEDI-0133-2018,
dated 21 November 2018) as issued by Anglian Water, which requires compliance with the conditions outlined in
Section 9.3 of this report (see Appendix D also).

Waste water passes through the monitoring point situated at the discharge pipe after the waste water
conditioning plant (‘the monitoring point’) and is only discharged into the public foul sewer situated at manhole
1402, leading to the Ouse Valley Trunk sewer (see Figure 5, Appendix A).

Quarterly external monitoring and analysis for all consented parameters is undertaken to demonstrate
compliance with the Discharge Consent.  This is in accordance with the site’s annual waste water monitoring
plan.  The emission to sewer also has in-line operational control monitoring for pH and Chemical Oxygen
Demand (COD).

The pH meters and COD analyser are routinely calibrated and are included within the site’s PPM system.

Anglian Water also independently monitors the discharge to sewer through a random spot sampling campaign
that is linked to the consent and charging regime.



Environmental Permit Application

FINAL
Intervet UK Limited

Project number: 60576703

34

12. Environmental Risk Assessment
This section covers an impact assessment of the sites emissions using the Environment Agency EPR H1
Environmental Risk Assessment methodology.

12.1 Local Receptors
The assessment has included consideration of potential impacts on those sites defined under The Habitats
Directive (Council Directive 92/43/EEC of 21 May 1992) (Habitats Directive).  These ‘Habitats sites’ include
Special Areas of Conservation (SACs) and Special Protection Areas (SPAs).

Designated habitat or ecological receptors within 10km of the installation have been identified from data obtained
from the Environment Agency and Natural England and are summarised in Table 12-1 below.

Table 12-1: Habitat Sites identified within 10km of the Installation

Habitat site Designation Area (Ha) Distance from
Installation

Wavendon Health Ponds SSSI 4.68 4.64km

Howe Park Wood SSSI 24.19 5.59km

Oxley Mead SSSI 3.43 6.87km

Kings and Bakers Wood and Heaths SSSI 20.77 6.87km

Double Arches Pit SSSI 1.71 8.58km

Nares Gladley Marsh SSSI 5.37 8.86km

Marston Thrift SSSI 18.76 9.36km

Nine Acres Pit SSSI 20.42 9.83km

12.2 EPR H1 Screening Assessment – Air Emissions
Description of the Methodology
According to the EPR H1 methodology, it is possible to screen out “insignificant” emissions and those emissions
where further assessment is not required, based on the appropriate Air Quality Standard (AQS) Objective or
Environmental Assessment Level (EAL) for each pollutant.

Screening of the emissions is achieved using simplified dispersion factors contained within the Regulator’s EPR
H1 Technical Guidance.  These factors are applied based on the effective stack height of the emission source
and are used to estimate the ground level concentration per unit release of pollutant.

The degree of dispersion, and hence the likely ground level concentration, arising from an elevated pollutant
release is affected by the presence of other buildings or structures in the vicinity of the stack discharge.  These
structures can cause downwash to occur, which increases the ground level concentration arising from the
emissions and in effect reduces the effective height of the release.

The effective stack height is calculated by assessment of the buildings close to the stack, which could affect the
dispersion of the release.

The H1 guidance states that “Where the point of discharge is less than 3m above the ground or building on which
it is located, or is less than the height of any building within a distance 5L from the point of discharge (where L is
the lesser of the building height and the maximum projected width between two points at the same height in the
building) the effective stack height is zero metres”.
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Application of the above guidance results in an effective vent discharge height of zero (0) metres for all of the
emission points that have been assessed.

The effective heights have been entered into the H1 calculation software (which supports the Environmental Risk
Assessment EPR - H1 guidance document).

Using the EPR H1 tool, together with the normal operating release conditions, it is possible to estimate the worst-
case ground level concentrations arising from each source over short-term and long-term emission scenarios.

The predicted Process Contribution (PC) can then be compared with the appropriate Environmental Assessment
Level (EAL) or EQS contained in the EPR H1 document, so as to determine the “significance” of the pollutant
emission with regards to impact on the environment.

A pollutant emission is defined as “insignificant” if it passes two sets of screening tests.

The first set of screening tests have the assessment criteria:

· PC <= 1% of the EAL or EQS for long term releases; and

· PC <= 10% of the EAL or EQS for short term releases.

If the emissions pass the first set of screening tests, then you do not need to do the second set of screening
tests.  The emissions are “insignificant”.

If the emissions fail the first set of screening tests then you need to do the second set of screening tests.

The second set of screening tests consider the Predicted Environmental Concentrations (PEC) for the pollutants,
taking background levels of pollutants into consideration.

The second set of screening tests have the assessment criteria:

· Short-term PC is less than or equal to 20% of the short-term EAL or EQS minus twice the long-term
background concentration; and

· Long-term PEC is less than or equal to 70% of the long-term EAL or EQS.

If the emissions fail either of the second screening test assessment criteria, then further impact assessment is
required, i.e. dispersion modelling.

The assessed emissions and screening assessment results are described below.

Assessed Emissions
The main point source emissions to air are the four boilers - emission points A1 to A4, consisting of two rated at
4MW and two rated at 4.22MW, located in the boiler house.  There are two boilers continuously raising steam
and two boilers, alternating weekly, raising hot water.  These have been assessed by the H1 software tool.

There are three diesel generators (emission points A5, A6 and A7 - each rated 320KW, 800KW and 456KW
respectively) for backup / emergency provisions (power).  The back-up generators are located adjacent to the
boiler house, buildings 74 / 84 and building 73.  These generators are not currently in use, they are for
emergency supply only, and are reportedly only used in exceptional circumstances (<10 hours throughout 2017)
and have therefore not been included within the H1assessment.

Ventilation systems (HVACs) within building 71 (emission point A8) and building 73 (emission point A9) discharge
to atmosphere and contain small levels of fumigants from isolator fumigation operations.  Formaldehyde and
hydrogen peroxide are currently used during the fumigation process in isolators.  Room fumigation using
formaldehyde is not undertaken.

Hydrogen peroxide used in fumigation readily degrades into water and oxygen and is not emitted to air from the
emission points and has therefore been excluded from the H1 assessment.

Formaldehyde emissions occur from only three isolators and the emissions are small / minor.  Calculations based
on typical use (see Section 9.1) indicate annual releases to be 21.8g from a Mach Aire isolator and 4.32 kg total
from two Gravatom isolators.
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The emission from the Mach Aire isolator has not been included in the H1 assessment on the basis that the
quantity emitted is very small / minor.

The emission from the Gravatom isolators has been assessed using H1 to confirm the likely impact as
“insignificant”.

Table 12-2 summarises the emissions data used in the H1 assessment.

The principal pollutants are oxides of nitrogen (NOx) and carbon monoxide (CO) and these have been assessed
for the boiler plant (release points A1 to A4) using measured pollutant concentration data and estimated average
flue gas flowrate data (based on natural gas consumption rates) for the long-term impacts.

The measured NOx data has been used fully for long-term impact assessment, assuming all of the NOx is
oxidised to NO2.

With regards to the short-term impacts, the maximum impact has been determined for both steam boilers and
one of the hot water heaters (A1) operating at the MCPD NOx limit of 250mg/m3.

With regards to short-term impact, half of the NOx is reported as NO2, with the rest being considered as nitrogen
monoxide (NO).  This is consistent with EA guidance.
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Table 12-2 Emission Inventory for H1 Assessment 1

Source Grid Ref (x,y)

Annual
Average Flow

(Nm3/hr) 3

Estimated Max
Volume Flux

(Nm3/hr) 6

Stack
Diameter

(mm)
Temp (°C) 2

Substance

Short Term Long Term 2

Conc mg/Nm3 RR (g/s)
Conc

mg/Nm3 RR (g/s)

A1
488948,
236581 191 4,074 6 350mm x

200mm
178

NOx (as NO2) (Human Health) 125 0.1415 126.1 0.006690

NOx (as NO2) (Ecological) 125 0.1415 126.1 0.006690

Nitrogen Monoxide (NO) 125 0.1415 0.0 0.000000

CO 45.3 0.0513 45.3 0.002403

A2
488949,
236578 205 4,074 6 350mm x

200mm
178

NOx (as NO2) (Human Health) 125 0.1415 123.4 0.007027

NOx (as NO2) (Ecological) 125 0.1415 123.4 0.007027

Nitrogen Monoxide (NO) 125 0.1415 0.0 0.000000

CO 20.6 0.0233 20.6 0.001173

A3
488950,
236572 758 3,862 6 300 183

NOx (as NO2) (Human Health) 125 0.1341 188.2 0.039627

NOx (as NO2) (Ecological) 125 0.1341 188.2 0.039627

Nitrogen Monoxide (NO) 125 0.1341 0.0 0.000000

CO 2.5 0.0027 2.5 0.000526

A4
488951,
236569 763 3,862 6 300 193

NOx (as NO2) (Human Health) 125 0.1341 185.1 0.039231

NOx (as NO2) (Ecological) 125 0.1341 185.1 0.039231

Nitrogen Monoxide (NO) 125 0.1341 0.0 0.000000

CO 3.7 0.0040 3.7 0.000784

A8
389099,
236459

3,960 4 3,960 4 - Ambient Formaldehyde 0.13 5 0.000143 0.13 5 0.000143

Notes: 1) Application of the H1 guidance results in effective vent discharge heights of zero (0) meters for all of the emission points.
2) Temperature and short-term/long term concentrations are based on a single round of monitoring undertaken by Socotec UK Limited in 28 March 2019.
3) Flow rates are estimated, calculated based on natural gas consumption data for 2015 to 2018.
4) Flow rate for Seed Laboratory HVAC system estimated as 30Nm3/hr.
5) Long term and short term formaldehyde concentration data based on typical use in fumigation of isolators calculations, as set out in section 9.1 of this report.
6) Estimated maximum volume flux from Socotec Dispersion Modelling Report – Appendix K.
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Screening Assessment Results
The results of the EPR - H1 screening assessment, as to whether the impacts from the emissions are
“insignificant”, are shown in Tables 12-3a and b.

Table 12-3a shows the results of the first set of screening tests considering Process Contributions (PC) of the
pollutants emitted.

Table 12-3a : Air Impact Screening - First Set of Screening Tests

Substance

Long-Term Impacts Short-Term Impacts

EAL
mg/m3

PC
mg/m3

PC /
EAL
%

>1%
of

EAL

EAL
mg/m3

PC
mg/m3

PC /
EAL
%

>10%
of EAL

Nitrogen Dioxide (Human
Health) 40 13.8 34.3 Yes 200 1,598 799 Yes

Nitrogen Dioxide (Ecological) 30 13.8 45.7 Yes 75 1,598 2,130 Yes

Nitrogen Monoxide 310 0.0 0.0 No 4,400 1,598 36.4 Yes

Carbon Monoxide - 0.724 - - 10,000 226 2.26 No

Formaldehyde 5 0.0212 0.424 No 100 0.558 0.558 No

Formaldehyde emissions are screened out in the first set of screening tests as being “insignificant” for both the
long-term and short-term impacts and no further investigation is required.

Carbon monoxide emissions are screened out in the first set of screening tests as being “insignificant” for short-
term impacts and no further investigation is required.

Nitrogen monoxide emissions are screened out in the first set of screening tests as being “insignificant” for long
term impacts but cannot be screened out as “insignificant” for short-term impacts and so are considered further in
the second set of screening tests.

Nitrogen dioxide emissions cannot be screened out as “insignificant” in the first set of screening tests and
therefore are considered further under the second set of screening tests.

Table 12-3b shows the results of the second set of screening tests considering Predicted Environmental
Concentrations (PEC) of the nitrogen dioxide and nitrogen monoxide emissions.  In the assessment the Process
Contribution (PC) from the Installation is added to an appropriate Ambient Concentration (AC) to give the
Predicted Environmental Concentration (PEC).

A predicted background nitrogen dioxide level of 15.7 mg/m3 has been used as the AC within the assessment,
based on data in the Defra archive (as referenced in an Air Quality Assessment Report for the site by SOCOTEC
UK Limited, dated 7 June 2019, ref: LSO190438, V2) for consistency of the modelling and H1 assessments.

Table 12-3b : Air Impact Screening - Second Set of Screening Tests

Substance

Long-Term Impacts Short-Term Impacts

PC
mg/m3

% PC
of Head
Room

PEC
mg/m3

%
PEC
of

EAL

% PEC
of EAL
>70%

PC
mg/m3

% PC
of

Head
Room

% PC
of

Head
Room
>20%

Nitrogen Dioxide (Human
Health) 13.8 56.4 29.5 73.6 Yes 1,598 948 Yes

Nitrogen Dioxide (Ecological) 13.8 95.9 29.5 98.0 Yes 1,598 3,664 Yes
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Nitrogen monoxide - - - - - 1,598 36.4 Yes

In order to avoid the need for further impact assessment for oxides of nitrogen, i.e. dispersion modelling, the
emissions need to pass both the long-term and short-term tests within the second screening set.

It can be seen that the predicted oxides of nitrogen emissions cannot be screened out as “insignificant” as they
do not pass both tests relative to human health AQS or ecological standards.

Consequently, dispersion modelling is required for the oxides of nitrogen emissions from the combustion plant on
the site.

The H1 assessment tool analysis is provided as Appendix J.

Protected Conservation Areas
Habitats identified within 10km of the installation are listed in Table 12-1.

There are no special protection areas (SPAs), special areas of conservation (SACs) or Ramsar sites within 10km
of the installation.  In addition there are no sites of special scientific interest (SSSIs) or local nature sites within
2km of the installation.

There are therefore no protected conservation areas within the specified distances provided in the relevant EA
guidance (Air Emissions Risk Assessment for your environmental permit, available online) and no further
assessment is required for protected conservation areas.

Air Dispersion Modelling of NOx emissions
Following completion of the H1 screening assessment, detailed air dispersion modelling was undertaken for
oxides of nitrogen (NOx) emissions.

The dispersion modelling was undertaken by Socotec in April/May 2019, and a copy of the modelling report is
included as Appendix K.

In summary the modelling has shown that the maximum predicted concentrations from the model occur within the
installation boundary.  The results at the site boundary and at the worst case identified sensitive receptors are
therefore lower than the maximum concentrations observed onsite; which are shown in Table 12-4.

Table 12-4 : NOx Dispersion Modelling Summary Results

Location of
Impact

EAL
mg/m3

PC
mg/m3

PC /
EAL

>1% of
LT EAL /
>10% ST

EAL

Backg’d
mg/m3

% PEC
of EAL

% PEC
of EAL
>70%

% PC of
Head
Room

% PC
of

Head
Room
>20%

Maximum Modelled
Annual Average

Installation Boundary
40

7.2 18% Yes 15.7 57% Yes - -

Maximum Annual
Average

Human Health
Receptor

4.0 10% Yes 15.7 49% Yes - -

Maximum Modelled
Hourly Average

Installation Boundary
200

43.2 22% Yes 31.3 - - 26% Yes

Maximum Hourly
Average

Human Health
Receptor

16.4 8% No - - - - -
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Although the predicted annual average concentrations of NO2 cannot be screened as “insignificant” at the first
screening stage, the predicted environmental concentration beyond the installation boundary is a maximum of
57% and therefore is below the 70% threshold for the second stage of screening.  It is therefore considered
highly unlikely that the emissions from the boilers would result in an exceedance of the annual average AQS in
the vicinity of the installation.

The short-term process contribution of NO2 is just above the screening criterion (short term process contribution
less than 20% of the short-term environmental standard less the background), at 26% at the installation
boundary.

At the worst affected human health receptor, the process contribution falls such that it can be screened as
“insignificant” at the first screening stage as it is less than 10% of the hourly AQS.

It is therefore considered highly unlikely that the emissions of NO2 from the installation would result in an
exceedance of the hourly average AQS.

12.3 H1 Screening Assessment – Controlled Water
Impacts
There are no direct process effluent discharges to controlled water and no impact assessment is required.

Surface water run-off (rainwater) from non-process areas is discharged to the municipal surface water sewer,
which then flows to the River Ouzel.

12.4 H1 Screening Assessment – Sewer Discharge
Impacts
The waste water conditioning plant at the site discharges to the municipal foul sewer (into the Ouse Valley Trunk
Sewer) at emission point S1 shown in Figure 5 (Appendix A).

Description of the Methodology
The H1 assessment tool calculates the process contribution (PC) for each discharged pollutant on the basis of
the number of discharge points and the type of water body into which the pollutant is being discharged.

The assessment tool consists of two parts: Part A reviews the concentration of the identified pollutants in the
discharge against Environmental Quality Standards (EQSs), whilst Part B assesses the annual mass release (or
load) of specific priority pollutants against a threshold (or Substantial Load).

Part A of the H1 assessment applies an initial screening criterion to the concentration of the pollutant in the
effluent relative to established EQSs.

If the concentration of the pollutant fails the initial EQS screening criteria, then a number of other tests are also
applied to the discharge.  The tests vary on the basis of the type of receiving water, i.e. freshwater, transitional
and coastal waters (TRaC) – estuary and coastal, or TRaC – riverine.

As the discharge from the site is into a freshwater body, i.e. the River Ouzel, following treatment in a sewage
treatment works, the tests specified in Table 12-5 were applied to the discharge.

Table 12-5: H1 Assessment - Part A: Description of Tests Applied to Discharges to Freshwater Bodies

Test Description

Test 1
Is the effluent release concentration (RC) – long term or annual average (AA) and short term or maximum
allowable concentration (MAC) < 10% of EQS?  If either the long term or short term concentrations are
above 10% of the EQS, then the next test (Test 2) is applied.

Test 2
The H1 tool estimates the process contribution (PC) of the discharge with respect to the EQS.  If the PC is
estimated to be <4% of the EQS, then the discharge is considered to have passed this test and be screened
out; and no further tests are required to be undertaken.  The pollutant emission is deemed to have an
“insignificant” impact.
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Table 12-5: H1 Assessment - Part A: Description of Tests Applied to Discharges to Freshwater Bodies

Test Description

However, if the PC is found to be >4% of the EQS then the assessment is proceeded to Test 3.

Test 3

This test assesses whether the discharge increases the concentration of the pollutant in the river
downstream of the discharge by more than 10% of the pollutant’s EQS value.  The tool calculates the
predicted environmental concentration (PEC) in the water downstream of the discharge as a combination of
the PC and background concentration (BC) of the pollutant.
If the difference between the BC and PEC is less than 10% of the EQS then the next tests (4a and 4b) are
applied to the discharge.  It should be noted that even if the discharge ‘passes’ Test 3, the next tests need to
be applied to it, and it cannot be screened out unless it passes all three of the tests (i.e. 3, 4a and 4b).
If the discharge fails any of the three tests (Tests 3, 4a and 4b) then further modelling of the discharged
substances needs to be undertaken.

Test 4a

This test assesses the proportion of the PEC in comparison with the long term EQS (EQS-AA).
If the PEC forms <100% of the EQS-AA, it is considered to have passed Test 4a, and Test 4b is then
applied.

As mentioned above, if the discharge fails any of the three tests (Tests 3, 4a and 4b) then further modelling
of the discharged substances needs to be undertaken.

Test 4b

This test assesses the proportion of the PEC in comparison with the short term EQS (EQS-MAC).
If the PEC forms <100% of the EQS-MAC, it is considered to have passed the test.
If the discharge has passed Tests 3 and 4a, in addition to test 4b, then it is deemed to be insignificant and is
screened out.

However, if the discharge fails any of the three tests (Tests 3, 4a and 4b) then further modelling of the
discharged substances needs to be undertaken.

The Part B screening assessment covers priority hazardous substances (such as mercury and cadmium).  This
stage of the assessment reviews the load from the site against the significant load (the annual load set for the
priority hazardous substance) within the watercourse.  If the calculated annual load of a priority hazardous
substance in a discharge exceeds the significant load for that substance, further assessment will be required.

Table 12-6 presents the annual load data for Priority Hazardous Substances.

Table 12-6: H1 Assessment - Part B: Annual Load Set for the Priority Hazardous Substances

Substance Significant Load for Substance (kg)

Cadmium and its compounds (< 40 mg/l Ca CO3) 5

Mercury and its compounds 1

Assessed Emissions
Process waste water is directed to on-site process / foul water drains, which flow via a 16,000 litre sump to the
on-site waste water conditioning plant located in the south east corner of the installation.  Waste water from the
waste water conditioning plant discharges to a municipal foul sewer (Ouse Valley Trunk Sewer) to the south of
the installation, which then discharges to the Cotton Valley Pineham public sewage treatment works.

The discharge to sewer from the waste water conditioning plant is regulated by a Trade Effluent Discharge
Consent with Anglian Water (reference: TEDI-0133-2018, dated 21 November 2018 – see Appendix D).

A summary of the wastewater parameters inputted in the H1 tool are shown in Table 12-7.

Table 12-7: H1 Tool Input – Water Impacts

Parameter Input

Description Discharge from Waste Water Conditioning Plant to
Sewer

Wastewater discharge rate 0.002 m3/s Average (0.01 m3/s Maximum)

Receiving waters River Ouzel

Receptor type Freshwater
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Table 12-7: H1 Tool Input – Water Impacts

Parameter Input

Mean flow rate 2.01 m3/s

95th percentile flow rate 6.79 m3/s

MSD provided effluent flow data between January 2017 and December 2017.  Reportedly the total volume of the
wastewater discharged was 66,853m³.  Based on this annual discharge, a continuous discharge of 0.002 m3/s (or
2 l/s) has been applied.   The maximum wastewater discharge rate was derived from the site’s Trade Effluent
Discharge Consent flow limit of 10 l/sec or 0.01 m3/s.

The Environment Agency provided the River Flow Rate for the nearest monitoring station on the River Ouzel
(Station Name: Willen, Station Number: 33015).

Waste water analysis undertaken by Anglian Water and Socotec from 23rd January 2017 to 26th September
2018 was provided and a summary is provided in Table 12-8.

For the assessment, the actual annual average discharge data has been used for the long term (AA)
concentration and the annual maximum discharge data has been used for the short term (MAC) concentrations of
the pollutants.

Dissolved metal concentrations were not available for mercury, cadmium, chromium, cobalt, copper, iron, nickel
and zinc.   As a worst case scenario the total metal concentrations have been assumed to be the dissolved metal
concentrations and these have been used within the H1 assessment.

The waste water which is discharged to sewer is treated at the Cotton Valley Pineham public sewage treatment
works prior to discharge to the River Ouzel and so the applicable Sewage Treatment Reduction Factor for each
substance was applied to each parameter before the data was entered into the calculator tool.

Table 12-8: Emissions Inventory of Discharge to Sewer

Parameter

Release Rate Concentration (RC)1 (µg/l) Sewage
Treatment
Reduction

Factor
(STRF)2

Annual Average (to
Compare with AA-EQS)

Maximum Value
Observed in the Year
(2017) (to compare

with MAC-EQS)

Sulphate 140,790 383,000 1

Chloride 814,500 1,660,000 1

Nickel and its compounds 14.3 92 0.76

Chromium III (95%ile) (dissolved) 5.49 39 0.16

Cadmium and its compounds 0.77 6 0.37

Copper 92 340 0.21

Lead and its compound 3.9 16 0.17

Zinc 77 410 0.33

Iron 703 2,270 0.48

Mercury and its compounds 0.07 0.36 0.67

Phenol (95%ile) 655 3,300 0.17

EDTA 6,615 10,000 0.63

Cobalt 3.37 10 1

Formaldehyde 460 1,740 1

4-Chloro-3 methylphenol 9.4 27 1

Notes

1)  Sample results with a less than figure were rounded up to the nearest whole number as per the reference document
“Surface Water Pollution Risk Assessment for your Environmental Permit”, DEFRA, 3 April 2018.
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2) Sewage treatment reduction factors taken from https://www.gov.uk/guidance/surface-water-pollution-risk-assessment-for-
your-environmental-permit.  Accessed on 26 July 2018.

The H1 tool assists in assessing the impact of hazardous pollutants, including heavy metals; however it does not 
assess sanitary pollutants (such as Chemical Oxygen Demand (COD) and suspended solids); these parameters 
have therefore been excluded from this assessment.

H1 Assessment Tool (Part A - Specific Chemicals Assessment)

Test 1

This initial test determines whether the level of pollutant in the discharge is more than the EQS limit values.  Both
the annual average (AA) and the maximum allowable concentration (MAC) need to be tested.  If the
concentration of the pollutant is less than 10% of the environmental quality standard (EQS) then it can be
screened out and considered not to be a risk to the environment.  If it is more than 10% then Test 2 is required to
be carried out.

As shown in Table 12-9 a number of the pollutants, which have EQS, fail Test 1.

Test 2

Test 2 for freshwater impact uses the river flow data and daily discharge volume to compare the process
contribution (PC) for each pollutant, (i.e. the concentration of each pollutant after being diluted in the receiving
waters) against the EQS.  Specifically, if the value of the PC is 4% or less than the EQS, then the pollutant is
screened out as unlikely to have a significant impact on the environment.  It should be recognised that the dilution
effect within the sewage works is ignored in this assessment.
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Table 12-9: Test 1 Wastewater Discharge Assessment Summary

Parameter
Sulphate

Chloride
Nickel
and its
cpds

Chromium
III (95%ile)
(dissolved)

Cadmium
and its

cds (< 40
mg/l Ca

CO3)

Copper Lead and
it's cpds Zinc Iron

Mercury
and its
cpds

Phenol
(95%ile) EDTA Cobalt Formaldehyde 4-Chloro-3-

Methylphenol

RC-AA (µg/l) 140,790 814,500 14.3 5.49 0.77 92 3.9 77 703 0.07 655 6,615 3.37 460 9.4

EQS-AA (µg/l) 400,000 250,000 4 4.7 0.07 1 1.2 10.9 1,000 - 7.7 400 3 5 40

RC-MAC (µg/l) 383,000 1,660,000 92 39 6 340 16 410 2,270 0.36 3,300 10,000 10 1,740 27

EQS-MAC (µg/l) - - 34 32 0.44 - 14 - - 0.07 46 4,000 100 50 -

Is RC-AA ≤ 10% EQS-
AA? No No No No No No No No No - No No No No No

Pass/Fail Fail Fail Fail Fail Fail Fail Fail Fail Fail - Fail Fail Fail Fail Fail

Is RC-MAC≤ 10%
EQS-MAC? - - No No No - No - - No No No No No --

Pass/Fail - - Fail Fail Fail - Fail - - Fail Fail Fail Fail Fail -

Table 12-10: Test 2 – Wastewater (S1) Assessment Summary

Parameter

Sulphate Chloride Nickel
and its
cpds

Chromium
III (95%ile)
(dissolved)

Cadmium
and its
cpds (<
40 mg/l
Ca CO3)

Copper Lead and
it's cpds

Zinc Iron Mercury
and its
cpds

Phenol
(95%ile)

EDTA Cobalt Formaldehyde 4-Chloro-3-
Methylphenol

PC-AA (µg/l) 41 239 0.0032 0.0003 0.0001 0.0057 0.0002 0.0074 0.13 0.00001 0.0326 1.22 0.001 0.1347 0.0028

PC-MAC (µg/l) 560 2427 0.1022 0.0091 0.0032 0.1044 0.004 0.19 2.54 0.0004 0.82 9.21 0.0146 2.54 0.04

Is PC-AA <4% of
EQS-AA? Yes Yes Yes Yes Yes Yes Yes Yes Yes - Yes Yes Yes Yes Yes

Pass / Fail Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass

Is PC-MAC <4%
of EQS-MAC? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No -

Pass / Fail Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Fail -
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A River Flow Rate (RFR) of 6.79 m3/s has been used for this assessment.  The river flow rate has been sourced
from the NRFA database (http://nrfa.ceh.ac.uk/data/search), specifically for the monitoring station Willen at Milton
Keynes (33015) (https://nrfa.ceh.ac.uk/data/station/meanflow/39001) upstream of the site.

The effluent flow rates (EFR) for S1 is provided in Table 12-7.

The sewage treatment reduction factors (STFR) are shown in Table 12-8.  These are applied within the H1
calculator tool.

The release concentrations (RC) of the pollutant species are specified in Table 12-9.

The Process Contribution (PC) can be calculated as:

PC  =   (RC x STFR x EFR)

(RFR + EFR)

As shown in Table 12-9, the emissions of all priority hazardous substances are screened out at Test 2 with the
exception of formaldehyde.

Test 3 & 4a

As discussed above, the emissions of all priority hazardous substances are screened out at Test 2, with the
exception of formaldehyde, and do not need to be assessed further.

Test 3 and 4a assess the PEC in relation to the background pollutant levels and the AA EQS.

Table 12-11 presents the results of Test 3 and 4a.

Test 4b

Test 4b assesses the proportion of the PEC in comparison with the short term WQS (EQS-MAC).

If the PEC forms <100% of the EQS-MAC, it is considered to have passed the test and can be deemed to be
“insignificant” and screened out.

Table 12-11 also presents the results of Test 4b.

Table 12-11: Test 3, 4a & 4b – Wastewater Assessment Summary

Parameter Formaldehyde

Test 3

Background Conc (ug/l) 2.5

PC-AA (ug/l) 0.135

PEC-AA (ug/l) 2.64

EQS-AA (ug/l) 5

Is PEC-BC>10% EQS-AA No

Pass/Fail Pass

Test 4a

Is PEC > 100% EQS-AA? No

Pass/Fail Pass

Test 4b

PEC-MAC (µg/l) 5.05

EQS-MAC (µg/l) 50

Is PEC> 100% EQS-MAC? No

Pass/Fail Pass

Significant Release No
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Any substances that pass Test 3, 4a and 4b can be screened out as insignificant.  Formaldehyde passes all three
tests (Test 3, 4a and 4b) and does not need to be assessed further as it is considered to be insignificant.

H1 Assessment Tool (Part B – Annual Load)

The Part B screening assessment covers priority hazardous substances (such as mercury and cadmium).  This
stage of the assessment reviews the load from the site against the “significant load” of a substance (the annual
load set for the specific priority hazardous substance) within the watercourse.

If the calculated annual load of a priority hazardous substance in a discharge exceeds the significant load for that
substance, further assessment will be required.

Cadmium and mercury are both present in the effluent, in small levels.

The results of the Part B Load Screening assessment are presented in Table 12-12.

Table 12-12: Part B – Significant Load Test for Priority Hazardous Substances

Substance Annual Load (kg) Significant Load for
Substance (kg)

Part B Significant Load Test

Cadmium 0.013 5 Pass

Mercury 0.28 1 Pass

It can be seen that the annual load for both cadmium and mercury are well below the significant load quantities in
H1.

13. Other EPR Requirements
13.1 Energy Consumption
Electricity is used on site to power the production plant (antigen production unit in building 71) and to power
services including chillers, compressors, the boiler house, and provide site lighting.

The amount of electricity consumed is shown in Table 13-1.

Table 13-1:  Significant Electricity Consumption Inventory

Identifier Equipment MWh

SE0005 B71 chiller HA372 860*

SE0006 B71 chiller HA373 860*

SE0007 B71 compressor HA368 113#

SE0008 B71 compressor HA369 136#

SE0009 B71 compressor HA370 137#

SE0011 B74 HVAC W74HVAC001 / 002 2,411*

SE0012 B61 HVAC W61HVAC001 1,777*

# 2016 / 2017 Data      * 2015 Data

Natural gas is used to fuel the boilers.  The amount of natural gas consumed by the boilers in 2016 / 2017 is
shown in Table 13-2.
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Table 13-2:  Significant Gas Consumption Inventory

Identifier Equipment MWh

SE0001 Hot Water Boiler (release point A1) 2,021

SE0002 Hot Water Boiler (release point A2) 2,021

SE0003 Steam Boiler (release point A3) 7,341

SE0004 Steam Boiler (release point A4) 6,980

The primary energy consumption for the site is presented in Table 13-3.  This data is for the site as a whole
(including areas outside of the installation boundary).  It is anticipated that the energy consumption for the
permitted installation would be approximately 80% of the total consumption presented.

Environmental emissions associated with electricity and natural gas have been calculated, using the emissions
factors for various fuels provided in Section 3 of EA Horizontal Guidance Note H2 – Energy Efficiency - 2002.

The carbon dioxide emissions associated with primary energy use at the site are presented in Table 13-4.  This
data is for the site as a whole (including areas outside of the installation boundary).  It is anticipated that the
energy consumption for the permitted installation would be approximately 80% of the total consumption
presented.

Table 13-4:  Carbon Dioxide (CO2) Emissions Associated with Primary Energy Use

Energy Source Annual Usage
(MWh)

Emission
Factor kg CO2 /

MWh

Annual CO2
Emissions

tonnes)

Electricity (National Grid) 6,294 166 1,045

Natural Gas 18,363 190 3,489

13.2 Energy Efficiency
The boilers are designed, managed and operated to maximise energy efficiency.

The hot water boilers comprise two horizontal gas fired hot water boilers.  Hot water is generated under pressure
up to a temperature of 115oC.  The boilers distribute hot water out into a district heating network, where the high
temperature hot water system is utilised as a primary heating medium for local heating and hot water generation.
Radiant heat and distribution losses are controlled by thermal insulation.  The hot water boilers are fitted with a
modulating burner and a recuperating heat exchanger on the combustion outlet to maximise efficiency.

The steam boilers comprise two horizontal multi-tubular four pass gas fired steam boilers, which feed an
underground steam distribution system.  Steam is raised centrally to a set point of 10 bar(g) in a dedicated boiler

Table 13-3:  Primary Energy Consumption

Energy Source Primary MWh % of Total Supply

Electricity (National Grid) 6,294 26

Natural Gas 18,363 74
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house.  Steam is then distributed via an underground site steam main.  Radiant heat and distribution losses are
controlled by thermal insulation.  The steam pressure is reduced at the point of use.  The steam boilers are fitted
with a modulating burner and an oxygen analyser on the combustion outlet to maximise efficiency.  Boiler feed
water is pre-treated by reverse osmosis to reduce particulate ingress into the boiler and boiler make-up water is
pre-heated utilising waste heat from blowdown and hot well flash steam.  The steam output is used primarily for
processing and transportation of heat energy to secondary hot water and HVAC heating processes.  Condensate
is returned via an underground condensate main to the central boiler house where it is conditioned and fed back
into the steam boilers.

The boilers are operated by in-house personnel and serviced and maintained by a third party.  The lagging is
visually inspected under the site maintenance programme and replaced or repaired as necessary.

Meters are installed across the site to record electricity and natural gas use and continuous readings are taken of
energy consumption.  This assists with the identification of faults and sub-optimal conditions.  Energy data is
reviewed and KPIs are tracked and recorded to provide year on year comparisons.

Preventative maintenance covers key motors and drives, compressed air, steam leaks, boiler maintenance and
all equipment used within the installation.  Inspections are undertaken to identify any potential problems or
losses.  All employees are responsible for reporting maintenance requests.

Energy minimisation projects are identified, assessed and monitored within the site’s Energy Opportunity Log.

Energy projects include improvements to compressed air efficiency, boiler optimisation, insulation replacement,
steam trap and condensate return improvements, and behavioural based changes.  The site also has an online
energy dashboard which continuously records energy performance.

Initiatives for energy efficiency improvement at the site are driven by overarching MSD Corporate Environmental
Goals which encompass the following for energy:

· By 2025:  ≥50 percent of our purchased electricity will come from renewable sources.1

· By 2040: 100 percent of our purchased electricity will come from renewable sources.1

1 We have defined “purchased electricity” as electricity sourced from external suppliers as well as renewable electricity that was
generated and utilized on-site, where we retained the renewable attributes or where we have obtained renewable attributes
through contract.

MSD has a BSI certified Energy Management System ISO50001:2011 (Certificate No: ENMS 633493 (see
Appendix G)).  The scope of the company’s Energy Management System also relates to the consumption of the
following energy sources: electricity, natural gas, diesel fuel, liquefied petroleum gas and kerosene; which provide
the heating, cooling, steam generation, ventilation, manufacturing and research processes, hot water generation,
small power and lighting, ICT infrastructure, canteen facilities and other building infrastructure.

13.3 Medium Combustion Plant Directive (MCPD)
The boilers and hot water heaters (4 items of plant) will be covered by the Medium Combustion Plant Directive
(MCPD) (2015/2193) as existing plant and they will need to be registered by 1st January 2029 (and meet the
MCPD Emission Limit Values by 1st January 2030).

The three (x3) emergency diesel generators are <1MWth input and therefore the MCPD does not apply.

Details of the combustion plant to which the MCPD will apply are provided in Table 13-5 below.

The combustion plant on site does not meet the criteria of a Part 2, Chapter 1, Section 1.1 Part B activity, with
reference to the Environmental Permitting (England and Wales) Regulations 2016, as amended. i.e. combustion
plant >20MW thermal Input (in aggregate).

The combustion plant on site does not meet the criteria of a Part 2, Chapter 1, Section 5.1 Part B activity, with
reference to the Environmental Permitting (England and Wales) Regulations 2016, as amended, i.e. for the
incineration of waste.

The facility does not fall under a Local Air Quality Management Area.
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Table 13-5: Medium Combustion Plant (MCP) Directive Checklist

MCP Specific
Identifier

HS001 HS002 HS003 HS004

Air Emission
Release Point
Reference

A1 A2 A3 A4

Plant
Description

Boiler House Hot Water
Boiler No. 1 (MTHW
Boiler No.1 & ECON
HS020)

Boiler House Hot Water
Boiler No. 2 (MTHW
Boiler No.2 & ECON
HS019)

Boiler House Steam
Boiler No. 3

Boiler House Steam
Boiler No. 4

Grid
Reference

488948, 236581 488949, 236578 488950, 236572 488951, 236569

Rated
Thermal Input
(MW)

4.22 4.22 4 4

Type of Fuels
Used

Natural gas Natural gas Natural gas Natural gas

Date When
the MCP was
First Put into
Operation

1971 1971 1974 1974

Sector of
Activity of the
MCP or the
Facility in
Which it is
Applied
(NACE code)

2120 2120 2120 2120

Expected
Number of
Annual
Operating
Hours of the
MCP and
Average Load
in Use

Continuous, alternates
weekly with HS002 (est.
4,368 hours per year).

100% load when
operational, but may
vary according to
season.

Continuous, alternates
weekly with HS001 (est.
4,368 hours per year).

100% load when
operational, but may
vary according to
season.

Continuous (8,736 hours
per year, not allowing for
maintenance periods).

100% load when
operational.

Continuous (8,736 hours
per year, not allowing for
maintenance periods).

100% load when
operational.

Local
Authority

Milton Keynes Council Milton Keynes Council Milton Keynes Council Milton Keynes Council

14. Environmental Management Systems
MSD Animal Health has adopted the methodology of the international standards; ISO 14001 for environmental,
OHSAS 18001 for health & safety, and ISO 50001 for energy, to design and operate its management systems.

The approach has been adopted where the management systems used to safeguard the environment and
improve energy management are integrated with those systems established to protect the health and safety of
employees and others who may be affected by the installation activities.
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The operation is certified to ISO14001 (see BSI Certification No EMS 557782 - ISO14001:2015 - Appendix E).
The scope of the ISO 14001:2015 certification for the installation is “The research, development, manufacture,
sales and marketing of a broad range of veterinary medicines and products for the prevention, treatment and
control of disease and enhancement of animal health in all major farm and companion animal species”.

BSI regularly assesses the compliance of the installation operations against the requirements of the
ISO14001:2015 standard, (8 audit days per year).

MSD operations at the installation are covered under a corporate Environmental Sustainability Policy, a copy of
the policy is included in Appendix H.  The corporate policy commits the operator to:

· efficient operations;

· designing process activities so as to reduce the environmental impacts of the operations via innovative
techniques for products, packaging, buildings and equipment; 

· efficient resource use so as to minimise emissions; and 

· assessing the environmental impacts of the operations and to minimise them.

An aspects and impacts register is in place for the installation, covering the various activities undertaken at the
installation and associated environmental impacts.  The aspects and impacts register is subject to regular annual
review and updated to correctly reflect the installation operations. This is linked into the site’s Management of
Change process (ref. EHS Management of Change Procedure Policy) which triggers a requirement for proposed
changes to the site’s activities or plant to be assessed for environmental risks.

The corporate policy includes monitoring of Key Performance Indicators (KPIs) for various aspects of the
operation including energy use, energy efficiency, resource use, water use, and waste generation. This data is
collated in the site’s Quarterly Environmental Performance Metrics Report.  The KPIs are based on benchmarks
set by industry standards and these are regularly reviewed to ensure that appropriate standards are applied to
the installation.

Energy use (as both electricity and natural gas) is recorded using meters installed at the site, and continuous
readings are taken of energy consumption so as to measure energy efficiency of the site operations.  Energy
data is reviewed and KPIs are tracked and recorded to provide year on year comparisons. Energy minimisation
projects are identified, assessed and monitored within the site’s Energy Opportunity Log.

An inventory of all raw materials used at the installation and their environmental fate is maintained on site; this 
includes the recording of water consumption at the installation via a meter. Materials administration is coordinated
through the use of a Systems Application and Processes (SAP) database and monthly stock reports.  Similarly,
an inventory of all waste streams at the installation is maintained on site.  These records are reported to the
corporate team and are input in the overall environmental reporting of the company.

The installation is operated in line with a number of Standard Operating Procedures (SOPs). The SOPs cover a
range of activities at the installation, such as construction works, COSHH risk assessment, air quality
management and waste prevention and management.  The procedures are regularly reviewed (automatically
prompted by the site’s MIDAS system), and additional procedures are developed at the installation if and when
required.   A full list of corporate and site procedures is provided in Appendix H.

The installation has a dedicated engineering team which undertakes maintenance inspections in accordance with
the requirements of the planned preventative maintenance (PPM) programme.  Preventative maintenance covers
key motors and drives, compressed air, steam lines, insulation, boiler maintenance and all equipment used within
the installation.  All combustion equipment is subject to regular planned maintenance to ensure efficient
operation, as part of the installation’s PPM programme.  Inspections are undertaken to identify any potential
problems or losses.  All employees are responsible for reporting maintenance requests when issues are
identified.

In line with the requirements of the EMS, the installation carries out formal annual compliance audits.  In-between
the compliance audits, line managers ensure continued compliance against the requirements of the EMS through
regular documented internal audits and site / system inspections.  In addition the Safety, Health and Environment
(SHE) and Energy Systems Policy (SHE POL. 008) details the internal and external auditing and reporting
arrangements.  Internal audits, workplace inspections and site tours proactively monitor operational controls.
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A management review of the SHE and Energy Management System is also conducted quarterly to ensure its
continuing suitability, adequacy and effectiveness.  The management reviews are documented and include
decisions and actions that relate to changes in policy, objectives, targets or other elements of the SHE and
Energy Management System.

The benchmarks and KPIs for the various operational aspects are used to develop an annual Environmental
Statement for the installation.

An assessment of the site’s EMS against EA guidance, Develop a Management System: Environmental Permits
(https://www.gov.uk/guidance/develop-a-management-system-environmental-permits) is provided in Table 1
below.

Several of the key documents required by the EA guidance have been prepared as part of this application for an
Environmental Permit at the facility.  EMS documentation will be updated to include references to the
Environmental Permit accordingly.

Table 14-1:  Assessment of the Site’s EMS Against EA Guidance

Topic Area Requirement Comments Compliant (1)

Site Infrastructure Plans

Permitted Activities To include a scaled site infrastructure
plan, with permitted activities highlighted

The site’s proposed installation boundary
plan has been submitted with this
Environmental Permit application and will
be included in the EMS.

Yes

Areas Vulnerable to
Pollution

To include areas particularly vulnerable to
pollution, for example rivers or streams,
groundwater used for drinking water,
residential, commercial or industrial
premises, areas where wildlife is valuable
or protected.

Plans showing the vulnerable locations
relevant to the site (Figure 3) have been
identified as part of this Environmental
Permit application and will be included in
the EMS.

Site procedures are in place to review and
manage the aspects and impacts of site
activities including the management of
discharges to the environment.

Risks to surface water discharges are
addressed in the site’s Surface Water
Management Plan.

Yes

Drainage Plan Must show foul and combined drainage
facilities marked in red and surface water
drainage facilities marked in blue. It must
also show the direction of flow of the
water in the drain, the location of
discharge points to sewer, watercourse or
soakaway, the location of manhole covers
and drains and the location of stop and
diverter valves and interceptors.

Water, wastewater and surface water
management policy in place.
A compliant drainage plan is in place and
will be maintained alongside the EMS.
Water, wastewater and surface water
management policy in place.
Risks to surface water discharges are
addressed in the site’s Surface Water
Management Plan.

Yes

Water, Gas and Electricity Must show the location of mains water,
gas and electricity supplies on your site,
including:
· the mains water stop tap;
· gas and electric isolating valves and

switches;
· the routes for gas, electricity and

water supplies around the site -
electric wiring and gas and water
pipes must be labelled on the plan.

The site has a water, waste water and
surface water management policy which
includes a requirement to maintain
drawings of the site’s water supplies.
Compliant plans of gas and electrical
supplies are available for the site and the
site will be maintained as part of the EMS.

Yes

Site Operations
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Topic Area Requirement Comments Compliant (1)

Aspects and Impacts
Register

Break down the operations that will be
carried out on your site during start up,
normal operation and shut down, into a
list of activities and processes.
List the steps you will take to prevent or
minimise risks to the environment from
each activity or process and type of
waste.  Be specific about the actions you
will carry out to do this.

An Environmental Risk Assessment (ERA)
has been prepared and has been
submitted as part of this Environmental
Permit application (report ref:
60576703/LORP003).
Site procedures are in place to review and
manage the aspects and impacts of site
activities including the management of
discharges to the environment.
An Aspects and Impacts register has been
prepared and is annually reviewed.

Yes

Site and Equipment
Maintenance Plan

A plan for how you will maintain the
infrastructure of your site and any
machinery.
You must maintain any machinery
according to the manufacturer’s or
supplier’s recommendations
(for example, following the instructions
and guidelines of any manuals that came
with your equipment).
You will need to record each time you
carry out maintenance, for example, each
time you check the calibration of
monitoring equipment to make sure it
meets the manufacturer’s
recommendations

The installation has a dedicated
engineering team which undertakes
maintenance inspections in accordance
with the requirements of the planned
preventative maintenance (PPM)
programme.  Preventative maintenance
covers key motors and drives, compressed
air, steam leaks, boiler maintenance and
all equipment used within the installation.
All combustion equipment is subject to
regular planned maintenance to ensure
efficient operation, as part of the
installation’s PPM programme. Inspections
are undertaken to identify any potential
problems or losses.  All employees are
responsible for reporting maintenance
requests when issues are identified.
Preventative maintenance is prompted and
recorded.

Yes

Contingency Plans You need a plan for how you will minimise
the impact on the environment of any:
· breakdowns;
· enforced shutdowns; and
· any other changes in normal

operations, for example due to
flooding or other extreme weather

Accident and incident risks are identified
within an Environmental Risk Assessment
which has been submitted as part of this
Environmental Permit application (report
ref: 60576703/LORP003).
Written procedures are in place to manage
the identified risks, including procedures
relating to spill response, emergency
preparedness and response to major
emergencies. Notably the site has an
Emergency Preparedness and Response
policy, which outlines the processes to
follow to ensure adequate systems,
resources and training are in place to
effectively prevent and minimise the
impact of an incident.

Yes
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Topic Area Requirement Comments Compliant (1)

Accident Prevention and
Management Plan

A plan for dealing with any incidents or
events that could result in pollution. The
plan must identify potential accidents, for
example equipment breakdowns,
enforced shutdowns, fires, vandalism,
flooding, or any other incident which
causes an unexpected change to normal
operations, such as bad weather.
For each potential incident, it must also
state the:
· likelihood of the accident happening;
· consequences of the accident

happening;
· measures you’ll take to avoid the

accident happening;
· measures you’ll take to minimise the

impact if the accident does happen;
and

· Your accident plan must also say how
you will record, investigate and
respond to accidents or breaches of
your permit.

Your accident plan must also include:
· the date it was reviewed;
· when it will next be reviewed;
· a list of emergency contacts and how

to reach them;
· a list of substances stored at your

site, and your storage facilities; and
· forms to record accidents on.

Process Hazards Analyses (PHAs) are
required to be completed for all new plant.
The majority of historical plant has been
subject to PHAs. It is the intention of the
site to complete PHAs for the remaining
historical plant by the end of 2019.

Accident and incident risks are identified
within an Environmental Risk Assessment
which has been submitted as part of this
Environmental Permit application (report
ref: 60576703/LORP003).

Written procedures are in place to manage
the identified risks, including procedures
relating to spill response, emergency
preparedness and response to major
emergencies. Notably the site has an
Emergency Preparedness and Response
policy, which outlines the processes to
follow to ensure adequate systems,
resources and training are in place to
effectively prevent and minimise the
impact of an incident.

The company has in place policies for
potential or actual emergency situations
identified through the identification of
reasonably foreseeable eventualities.
These policies are also supported by
specific departmental procedures to
minimise the likelihood and to respond to
actual emergency situations and accidents
that can have an impact on health and
safety or the environment.

Refer to Risk Assessment Policy,
Emergency Preparedness and Response
Policy, Environmental Aspects Review
Policy, Spillage Prevention Policy,
Accident, Incident or Near Miss Reporting
Policy and the Fire Precautions and
Evacuation Policy.

Yes

Contact Information for
the Public

You must display a notice board at or
near the site entrance telling the public
about the site.  It must include:
· the permit holder’s name (company

name at least);
· an emergency contact name and

telephone number;
· a statement that the site is permitted

by the Environment Agency;
· the permit number; and
· Environment Agency telephone

number 03708 506506 and the
incident hotline 0800 807060 (or
another number we subsequently tell
you about in writing)

A notice board is optional for other
permits and will depend on whether you
consider that the public will need to see
emergency contact information at your
site.

A notice board displaying the company
name is currently present at the entrance
to the site and reception is manned 24
hours a day. The notice board will be
updated with the permit number,
emergency contact details and
Environment Agency details once the
permit is active.

Partial
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Topic Area Requirement Comments Compliant (1)

A Changing Climate It is important you consider whether your
operations could be affected by a
changing climate and that you plan for
this.  Climate projections for the UK
suggest that we can expect the following:
· higher average temperatures –

particularly in summer and winter;
· more heat waves and hot days;
· rising sea levels;
· changes in rainfall patterns and

intensity; and
· more storms.

Basing your contingency plans and
accident prevention and management
plans on the current climate may not help
you manage future risks.

N/A The site is not located adjacent to a
river or coastal area likely to be impacted
by climate change e.g. flooding.
Other climate change aspects are unlikely
to have significant impact on site activities.
For example, changes in temperature
could lead to an increase in energy use, in
order to maintain consistent temperatures
in those buildings requiring temperature
control.

N/A

Complaints Procedure You need a procedure that records:
· any complaints you receive in relation

to activities covered by your permit
(for example complaints from
neighbours about noise, odour or dust
from your site);

· how you investigate those complaints;
and

· any actions taken as a result of
complaints.

The installation has adopted a procedure –
“Information and Communication Systems”
for managing nuisance complaints.

Yes

Managing Staff and
Competence and Training
Records

You need to have enough staff and
resources to make sure the site is run
effectively to comply with your permit.
Your management system needs to
explain who is responsible for what
procedures and who is technically
competent.
For each of your managers, staff and
contractors make a list of any roles they
carry out that relate to activities covered
by your permit.
You will also need a procedure to check
your staff and contractors have taken the
training or qualifications required for the
work they do; and record any training,
refresher training or qualifications taken
by your staff or contractors.

Training requirements are set at a
corporate level and specifically for EHS
requirements at a site level (ref: Training in
Safety, Health and Environmental Policy
and Procedure).

Visitor and contractor competences are
assessed as per the site’s Visitors and
Contractor Health & Safety Requirements
Policy.

Roles and responsibilities for EHS
personnel are set out in the Safety, Health
and Environment Organisation Policy.
This will be updated with specific permit
related roles.

Yes
(to be updated

with permit
roles)
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Topic Area Requirement Comments Compliant (1)

Keeping Records You must keep any records required by
your permit.  In some cases the permit will
tell you how long to keep a record for.
Otherwise you must consider how long
you’ll need to keep different records for
(and write this in your management
system).
You must keep records to show how your
management system is being
implemented in line with the requirements
of your permit and this guide.
You need to keep:
· permits issued to the site;
· other legal requirements;
· your risk assessment;
· all management system plans;
· any plans required by the application

or permit depending on your type of
activity (for example odour
management plan at waste sites);

· all operating procedures;
· staff competence and training (for

example qualifications, courses
attended);

· emissions and any other monitoring
undertaken (for example water
samples);

· compliance checks, findings of
investigation and actions taken;

· complaints made, findings of
investigation and actions taken;

· audits of management system,
findings (reports) and actions taken;

· management reviews and changes
made to the management system;
and

· where applicable, certification audit
reports and any actions carried out.

MSD already have procedures in place to
maintain relevant environmental records
(safety, health and environment
documentation control procedure).

The appropriate permit-related records will
be maintained as per the requirements
once the permit has been determined.

Yes (once
permit is
active)
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Topic Area Requirement Comments Compliant (1)

Review your Management
System

You must have a procedure for checking
you are complying with your permit,
procedures and management system.
Record what checks are carried out, who
did them and what action was taken.
You must review and update your
management system:
· when you make changes to your site,

operations or equipment that affect
the activities covered by your permit,
for example if you install a new boiler;

· whenever you apply to change (‘vary’)
your permit;

· after any accident, complaint or
breach of your permit;

· if you encounter a new environmental
problem or issue, and have
implemented new control

measures to control it.
You must keep a record of changes to
your management system, particularly
major changes such
as:
· a change to the maximum amount of

waste stored on your site;
· a new noise screen;
· new waste treatment equipment, for

example a Trommel; and
· implementation of new control

measures.
The Environment Agency may also review
your management system and make
recommendations for improvements after
any accident, permit breach or other
incident. It may also ask you to improve
your management system if it thinks you
have not identified or minimised risks from
pollution.

A senior management review of the EMS
is conducted quarterly to ensure its
continuing suitability, adequacy and
effectiveness.

The senior management review includes:
· Results of internal audits and

evaluations of compliances;
· Employee Consultation;
· Reviewing communications from

external parties including complaints ;
· Reviewing company SHE & Energy

Performance;
· Monitoring progress with objectives

and targets;
· The agreement and setting of health &

safety, environmental and Energy
objectives and targets;

· Reviewing the status of accident
investigations, corrective and
preventative actions and significant
energy use;

· Follow up from previous management
reviews; and

· Considering developments in the
company activities, products, services,
legal and other requirements related to
SHE & Energy.

The management reviews will be
documented and include decisions and
actions that relate to changes in policy,
objectives, targets or other elements of the
Safety, Health, Environment and Energy
management system.

In addition to the senior management team
the SHE Manager and the Energy
Manager will also take part in the
management review.

The site has a Management of Change
process in place (ref EHS Management of
Change Procedure Policy) which triggers a
requirement for proposed changes to the
site’s activities or plant to be assessed for
environmental risks.

Yes

Make Sure People
Understand What You Do

Your staff must have access to and
understand any sections of the
management system that deal with
activities they carry out. It is up to you
how you do this, for example whether you
print the system out, or provide electronic
copies.
You must be able to show the
Environment Agency your management
system if asked. If you have an
overarching management system for a
number of sites you can provide both:
· an overview or summary of the whole

system;

· copies of the sections that relate to
the activity type or aspect of the
management system that the
Environment Agency has asked
about.

Training requirements are set at a
corporate level and specifically for EHS
requirements at a site level (ref: Training in
Safety, Health and Environmental Policy
and Procedure).
Local policies are available on the
company intranet site which can be
accessed by all employees and is
introduced to all employees as part of their
induction training. SOPs are available in
the site’s ‘MIDAS’ system.

Yes

(1) Compliant – either currently compliant, or expected to achieve compliance by the time the Environmental Permit
application has been determined
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15. Multi-Operational Installations
The installation is solely operated by MSD.

16. Closure and Decommissioning
MSD has a company policy which covers the generation of a Site Closure and Decommissioning Plan in relation
to the cessation of activities.

The plan will ensure all closure and decommissioning activities are undertaken in line with country legal and
regulatory requirements, corporate procedures and “Duty of Care” responsibilities.
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Assessment of Indicative BAT for Production of Speciality Organic Chemicals Sector (EPR 4.02)

Guidance
Section No.
No1.

Requirement Operating to
Guidance
Requirement

Demonstration of Indicative BAT

1 Managing your activities

1.1 Environmental performance indicators
Monitor and benchmark your environmental performance, and
review this at least once a year. Your plans for minimising
environmental impacts should be incorporated into on-going
improvement programmes. Indicators can be derived using the
Horizontal Guidance Note H1 Environmental Risk Assessment
(see GTBR Annex 1). It is suggested that indicators are based
on tonnes of organics produced (tOP) as they provide a good
basis for measuring performance within an installation or a
single company year on year.

Yes MSD implements and adheres to an Environmental Management System (EMS), certified to
ISO14001:2015. MSD has a BSI certified Energy Management System ISO50001:2011
(Certificate No: ENMS 633493).

A Health & Safety, Environmental & Energy Organisation Policy (SHE POL. 022) establishes
documented objectives and targets at relevant functions and levels within the organisation which
are implemented through the SHE and Energy management system. This includes the assignment
of individual responsibilities for specific levels of employee and the provision for a senior
management review of the SHE & Energy management system and the setting of objectives and
targets.

The long term (3 – 5 years) strategic SHE plan for the organisation is reviewed quarterly and
corporate objectives set by MSD’s Corporate Global Safety & Environment team. MSD Animal
Health review the corporate objectives and publish an annual company SHE plan. The SHE plan
details the company and corporate objectives and targets, compliance obligations, operational
requirements and opportunities for improvement. The SHE plan includes specific energy
objectives, targets and programmes in consultation with the Energy representative driven by the
energy review.

The SHE plan is agreed by the Site Director, General Manager and Research and Development
Director. The details of the SHE plan are communicated via the Company and Departmental SHE
committees, the Environmental / Energy Forum and the SHE information system. The annual SHE
plan is regularly reviewed and a 6 month update is documented. Progress with the completion of
objectives and targets is reviewed during the senior management review.

As an integral requirement of the EMS, the site monitors, collates and reports environmental
performance data in a ‘Quarterly Environmental Performance Metrics Report’. This includes data
on the quantities of hazardous and non-hazardous waste generated and their off-site disposal
route, the volumes of water supplied and discharged from the site, energy use by fuel type,
calculated emissions of NOx, VOCs and SOx and refrigerant use.  Environmental Performance
data is monitored and targeted in accordance with best practice in order to achieve year on year
improvements. Deviations in data are investigated and addressed.

1 With direct reference to sections of Environment Agency guidance, How to comply with your Environmental Permit Additional guidance for Speciality Organic Chemicals Sector (EPR 4.02), dated
March 2009
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Guidance
Section No.
No1.

Requirement Operating to
Guidance
Requirement

Demonstration of Indicative BAT

1.2 Accident management
In addition to the guidance in Getting the Basics Right, guidance
prepared in support of the COMAH Regulations may help you in
considering ways to reduce the risks and consequences of
accidents, whether or not they are covered by the COMAH
regime.

Yes HAZOPs were developed for the activities undertaken at the site as part of the initial plant design.
The site has a Management of Change process in place (ref EHS Management of Change
Procedure Policy) which triggers a requirement for proposed changes to the site’s activities or
plant to be assessed for environmental risks.

Process Hazards Analyses (PHAs) are required to be completed for all new plant. The majority of
historical plant has been subject to PHAs. It is the intention of the site to complete PHAs for the
remaining historical plant by the end of 2019.

Foreseeable accident and incident risks are identified within the Environmental Risk Assessment
(ERA) Report (report ref: 60576703/LORP003). Site procedures are in place to review and
manage the aspects and impacts of site activities including the management of discharges to the
environment.

An Aspects and Impacts register has been prepared and is reviewed annually. Between
compliance audits, line managers ensure continued compliance against the requirements of the
EMS through regular internal audits and site / system inspections.

1.3 Energy efficiency:
Some large processes are major users of heat and power and
others produce energy from their exothermic reactions. For
these there may be greater opportunities for optimising energy
efficiency in comparison to the smaller installation in the sector
and to many industrial sectors.
Assess the environmental impact of each process and choose
the one with the lowest environmental impact. (We recognise
that your choice may be constrained, for example, by the
integration of processes on a complex site).

Yes The vaccine manufacturing process at the site is well established and restricted by the need to
manufacture products that meet the requirements of the Veterinary Medicines Directorate (VMD).
There is therefore no opportunity to select an alternative process on the basis of energy efficiency
criteria.

The installation implements and adheres to a BSI certified Energy Management System
ISO50001:2011 and Environmental Management System (EMS), certified to ISO14001:2015. The
scope of the company’s Energy Management System relates to the consumption of the following
energy sources: electricity, natural gas, diesel fuel, liquefied petroleum gas and kerosene; which
provide the heating, cooling, steam generation, ventilation, manufacturing and research
processes, hot water generation, small power and lighting, ICT infrastructure, canteen facilities
and other building infrastructure.

Energy use (as both electricity and natural gas) is recorded using meters installed at the site, and
continuous readings are taken of energy consumption.  Energy data is reviewed and KPIs are
tracked and recorded to provide year on year comparisons. Energy minimisation projects are
identified, assessed and monitored within the site’s Energy Opportunity Log.

Initiatives for energy efficiency improvement at the site are driven by overarching MSD Corporate
Environmental Goals. Energy projects include improvements to compressed air efficiency, boiler
optimisation, insulation replacement, steam trap and condensate return improvements, and
behavioural based changes.  The site also has an online energy dashboard, which continuously
records energy performance.

1.4 Efficient use of raw materials and water
As a general principle, you need to demonstrate the measures

Yes The choice of raw materials for each process is determined by the product (animal vaccine)
dossier, which is licenced by the Veterinary Medicines Directorate (VMD) and therefore there is no
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Guidance
Section No.
No1.

Requirement Operating to
Guidance
Requirement

Demonstration of Indicative BAT

you take to;
· reduce your use of all raw materials and intermediates;
· substitute less harmful materials, or those which can be

more readily abated and when abated lead to substances
that are more readily dealt with; and

· understand the fate of by-products and contaminants and
their environmental impact.

You should where appropriate:
1. Maximise heat transfer between process streams where
water is needed for cooling. Use a recirculating system with
indirect heat exchangers and a cooling tower in preference to a
once-through cooling system.
2. Where water is used in direct contact with process materials,
recirculate the water after stripping out the absorbed
substances.

opportunity for substituting the materials used at the installation and the potential to minimise raw
material use is limited.

A strict quality assurance management procedure is in place for controlling the purity and content
of the raw materials purchased. Materials administration is coordinated through the use of a
Systems Application and Processes (SAP) database and monthly stock reports are also generated
to ensure the efficient procurement and use of raw materials. Warehouse stock of raw materials is
rotated to minimise wastage.

Efficient use of fuels is incorporated through plant design and the use of good combustion
controls. The on-site engineering team ensure that equipment throughout the site is appropriately
maintained to ensure both raw materials and auxiliary fuels are efficiently used.

Due to the controls required for the vaccine manufacturing process undertaken on site, all water
supplied for use in the process is required to undergo prior treatment to make it suitable for use.
Water is mainly used in the process in the cooling and heating jackets. Water used in the jackets
is cooled via a closed loop cooling system via cooling towers.

Where possible water for heating and cooling is recovered/reused. For example, steam from the
heating jackets is recovered. There are no opportunities to recover/reuse water used in Cleaning
In Place (CIP) and for washing vessels (required between batches) and these wastewaters are
therefore discharged. A proportion of vessel wash water contains trace thiomersal material
(containing small levels of mercury), and is therefore classified as a hazardous waste, and cannot
be reused on site without substantial treatment.  Vessel wash water is pumped (via above ground
pipework) into an external dedicated storage tank, prior to collection and off-site waste disposal.
This is considered to represent BAT for handling of the hazardous waste (vessel waters). Process
wastewater is chemically inactivated and heat inactivated as appropriate as part of the process,
prior to discharge to site drainage.

Process wastewater from the production of vaccines and sterile liquids, boiler blowdown and
cooling water purge are directed to the on-site process / foul water drains.  The process / foul
water drains flow to a 16,000 litre sump, which in turn discharges to the on-site wastewater
conditioning plant located in the south east corner of the installation. It is anticipated that in order
to re-use treated wastewater in site operations would require considerable additional treatment to
achieve the required quality standards.  It is therefore considered to be BAT to dispose of the
treated waste water to public sewer in compliance with a Trade Effluent Discharge Consent.  The
treated wastewater discharges to a municipal foul sewer (Ouse Valley Trunk Sewer) to the south
of the installation; which then discharges to the Cotton Valley Pineham public sewage treatment
works.

Opportunities for improving efficiency of water use on site are continuously reviewed. A water
profile is maintained to provide data needed for regulatory compliance, operational risk
assessment (water supply) and to promote efficient operations in accordance with the procedure –
“The Water, Wastewater and Surface Water Management Policy”.  Water consumption is
monitored by one of twelve (12) sub meters located throughout the installation and is reviewed as
a KPI, in accordance with indicative BAT. The site is required to track their site water use quarterly
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Guidance
Section No.
No1.

Requirement Operating to
Guidance
Requirement

Demonstration of Indicative BAT

and report any increases to MSD corporate.

BAT 2 of the CWW Bref is to maintain an inventory of waste water as part of the Environmental
Management System and the site systems are considered BAT compliant.

1.5 Avoidance, recovery and disposal of wastes
Waste should be recovered unless it is technically or
economically impractical to do so. You should list in detail the
nature and source of the waste from each activity as the
response to the emissions inventory requirement of the
Application. Where there are a very large number of relatively
small streams it may be appropriate to aggregate similar and
comparatively insignificant waste streams.

You should where appropriate:
1. Demonstrate that the chosen routes for recovery or disposal
represent the best environmental option. Consider avenues for
recycling back into the process or reworking for another process
wherever possible.
2. Provide a detailed assessment identifying the best
environmental options for waste disposal where you cannot
avoid disposing of waste.

Yes The operations at the site are driven by strict product quality requirements which are dictated by
by the product (animal vaccine) dossier, which is licenced by the Veterinary Medicines Directorate
(VMD). The options for avoidance/reduction in wastes generated by the site are therefore very
limited.
Processes are carefully monitored and controlled to minimise, wherever possible, the generation
of waste batches of product or other wastes, where possible.

MSD has set the following goals for waste minimisation at a corporate level:
· By 2025:  ≤20 percent of our global operational waste will be sent to landfills and incinerators.
· By 2025:  ≥50 percent of MSD sites will send zero waste to landfill.
In 2017, approximately 6% of waste was sent to landfill and 39% of waste was incinerated from
the site.

The site operates in accordance with a Waste Management and Prevention Policy, which includes
requirements relating to maintaining a waste inventory, waste storage, waste inspections,
packaging & labelling, off-site waste management, and waste prevention, reduction and recycling.

Full waste segregation to allow recovery of the waste materials at the highest level in the waste
hierarchy, is practiced on site.

The disposal routes for hazardous and non-hazardous wastes are regularly reviewed and are
identified and tracked against targets as part of a Quarterly Environmental Performance Metrics
Report. Targets are set to encourage beneficial reuse and avoidance of landfill as a disposal
option, where this is possible. For example, infectious wastes are required to be incinerated.

Waste minimisation forms part of the environmental awareness training undertaken by all
employees working at the site.

2 Operations

2.1 Design of a new process
During new project development environmental issues should
be an integral part of discussion at every stage of the design,
beginning with the initial concepts. At the initial stage of the
development of the process there should be a formal and
comprehensive study – the first stage in a formal HAZOP study
– of the likely environmental consequences from:
· The use of raw materials, and production of all

intermediates and products

Yes HAZOPs were developed for the activities undertaken at the site as part of the initial plant design.
The site has a Management of Change process in place (ref EHS Management of Change
Procedure Policy) which triggers a requirement for proposed changes to the site’s activities or
plant to be assessed for environmental risks.

Process Hazards Analyses (PHAs) are required to be completed for all new plant. The majority of
historical plant has been subject to PHAs. It is the intention of the site to complete PHAs for the
remaining historical plant by the end of 2019.
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Guidance
Section No.
No1.

Requirement Operating to
Guidance
Requirement

Demonstration of Indicative BAT

· All routine emissions, discharges and solid/liquid waste
streams and

· Non-routine or unplanned releases and disposals.

You should where appropriate:
1. Consider all potential environmental impacts from the outset
in any new project for manufacturing chemicals.
2. Undertake the appropriate stages of a formal HAZOP study
as the project progresses through the process design and plant
design phases. The HAZOP studies should consider amongst
other things the points noted above.

Potential environmental impacts of the facility’s operations have been assessed as part of the
Environmental Permit application process (see Environmental Risk Assessment (ERA) Report
(report ref: 60576703/LORP003)).

Process equipment throughout the site is operated by a mixture of automated and manual
processes, to ensure that all operations are appropriately controlled and associated environmental
impacts are minimised. Alarms are provided in appropriate locations to ensure emergency
situations are quickly identified and ameliorated.

Storage of raw materials and wastes is managed to minimise accidental losses.

2.2 Storage and handling of raw materials, products and
wastes
You should where appropriate:
1. Store reactive chemicals in such a way that they remain
stable, such as under a steady gas stream, for example.  If
chemical additions are necessary then tests should be carried
out to ensure the required chemical composition is maintained.
Inhibitors may also be added to prevent reactions.
2. Vent storage tanks to a safe location.
3. Use measures to reduce the risk of contamination from large
storage tanks. In addition to sealed bunds, use double-walled
tanks and leak detection channels.
4. Use HAZOP studies to identify risks to the environment for all
operations involving the storage and handling of chemicals and
wastes. Where the risks are identified as significant, plans and
timetables for improvements should be in place.

Yes HAZOPs were developed for the activities undertaken at the site as part of the initial plant design.
The site has a Management of Change process in place (ref EHS Management of Change
Procedure Policy) which triggers a requirement for proposed changes to the site’s activities or
plant to be assessed for environmental risks.

All processes on site are managed via appropriate Standard Operating Procedures (SOPs), which
are designed to manage chemical and biological reactions of process inputs.

No process-related raw materials are stored in bulk containers / tanks. The majority of raw
materials are stored internally within buildings and used within the installation for the vaccine
manufacturing process.

Raw materials used on-site are stored in various non-bulk container types such as: 25 litre plastic
carboys, 205 litre steel and plastic drums, 5 litre “demijohn” chemical containers and general
small-scale chemical reagent containers less than 5 litres.

Some raw materials are stored in bulk containers, primarily, brine, diesel fuel and sulphuric acid.
None of the materials stored are required to be vented, although atmospheric air vents are in
place.

The diesel above ground storage tanks (AST’s) are integrally bunded and fitted with level
measurement, to protect against overfilling.  There are site operational procedures for the filling of
the diesel tanks, which is supervised by MSD personnel.

Sulphuric acid for pH balancing, is stored internally in a dedicated AST, which is integrally bunded.
A high-level alarm is generated using a level detection sensor to protect against overfilling.  The
secondary containment is also alarmed to detect any leaks. Deliveries are supervised and limited
to 1,000 litres per delivery.

There are two brine ASTs adjacent to Building 71 and Building 40 for water softening of mains
water for use in the boilers, which are integrally bunded.

In addition to bulk storage, the site maintains small stores (<205 litre containers) of oils, greases
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and other materials for use in maintenance activities around the site.  Dedicated suitable storage
facilities for such materials are provided on site (e.g. bunded storage cupboards etc.).

Water softening chemicals and cleaning chemicals are stored as per their MSDS and COSHH
requirements in secondary containment or in bunded cabinets.

2.3 Plant systems and equipment
A wide range of ancillary equipment is required throughout the
process, which may include: ventilation, pressure relief, vacuum
raising, pumps, compressors, agitators, valves, purging and
heating/cooling. Some of these systems give rise to a waste
stream, for example wet vacuum systems or dust extraction
equipment, and all of them have the potential to give rise to
fugitive emissions. You should formally consider potential
emissions from plant systems and equipment.

You should where appropriate:
1. Formally consider potential emissions from plant systems and
equipment and have plans and timetables for improvements,
where the potential for substance or noise pollution from plant
systems and equipment has been identified.
2. Carry out systematic HAZOP studies on all plant systems and
equipment to identify and quantify risks to the environment.
3. Choose vacuum systems that are designed for the load and
keep them well maintained. Install sufficient instrumentation to
detect reduced performance and to warn that remedial action
should be taken.

Yes HAZOPs were developed for the activities undertaken at the site as part of the initial plant design.
The site has a Management of Change process in place (ref EHS Management of Change
Procedure Policy) which triggers a requirement for proposed changes to the site’s activities or
plant to be assessed for environmental risks.

Process Hazards Analyses (PHAs) are required to be completed for all new plant. The majority of
historical plant has been subject to PHAs. It is the intention of the site to complete PHAs for the
remaining historical plant by the end of 2019.

An Aspects and Impacts register has been prepared and is reviewed annually. Between
compliance audits, line managers ensure continued compliance against the requirements of the
EMS through regular internal audits and site / system inspections.

All emission points from where potential releases could take place from the site operations are
identified in Section 9 of the Environmental Permit application, including their locations shown in
Figures 4 and 5.

Control measures are in place to manage fugitive emissions from the installation, through the sites
planned preventative maintenance (PPM) program.

Preventative maintenance covers key motors and drives, compressed air, steam leaks, boiler
maintenance and all equipment used within the installation.  Inspections are undertaken to identify
any potential problems or losses.

A noise survey has been undertaken and is included with this permit application. There have been
no recorded noise or vibration complaints received at the facility since 2001, when a compliant
was received in relation to site traffic movement.  Should complaints be received, the procedure –
“Information and Communication Systems” is in place for dealing with nuisance complaints.

There are no directly process-related vacuum systems on site. Vacuum systems on-site are
limited to the dry clean-up of animal bedding which has been designed to be fit for purpose.

2.3 Plant systems and equipment – over-pressure protection
systems
You should where appropriate:
1. Carry out a systematic HAZOP study for all relief systems, to
identify and quantify significant risks to the environment from the
technique chosen.

Yes HAZOPs were developed for the activities undertaken at the site as part of the initial plant design
and appropriate pressure relief systems have been incorporated into the design.

The main process units are pressure systems and are monitored in line with the Pressure System
Safety Regulations 2000. There are appropriate pressure relief systems in place which are subject
to a written scheme of inspection to ensure they remain in good operating condition. Pressure
regulators are also in place. In most cases two regulators control each vessel, one on the
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2. Identify procedures to protect against overpressure of
equipment. This requires the identification of all conceivable
over-pressure situations, calculation of relief rates, selection of
relief method, design of the vent system, discharge and disposal
considerations, and dispersion calculations. In some cases
careful design can provide intrinsic protection against all
conceivable over-pressure scenarios, so relief systems and their
consequential emissions can be avoided.
3.   Maintain in a state of readiness all equipment installed in the
venting system even though the system is rarely used.

engineering side and one in the manufacturing area. Pressure transducers on the vessels also
automatically control air flow to keep within working pressure range. The bursting discs are
failsafe.

The installation does not store any raw materials or carry out any operations that require venting
and/or appropriate relief systems.

The vaccine process does not have the potential for pressure escalation, e.g. runaway reactions,
and therefore over pressure protection is not a prime concern.  The boiler system has pressure
relief so as to protect the plant boilers, which is a standard feature, and is maintained by a third
party.

2.3 Plant systems and equipment – heat exchangers and
cooling systems
You should where appropriate:
1. Consider leak detection, corrosion monitoring and materials
of construction, preferably in a formal HAZOP study. Plans and
timetables for improved procedures or replacement by higher
integrity designs should be in place where the risks are
identified as significant.
2. If corrosion is likely, ensure methods for rapid detection of
leaks are in place and a regime of corrosion monitoring in
operation at critical points. Alternatively, use materials of
construction that are inert to the process and heating/cooling
fluids under the conditions of operation.
3. For cooling water systems, use techniques that compare
favourably with relevant techniques described in the Industrial
Cooling Systems BREF.

Yes HAZOPs were developed for the activities undertaken at the site as part of the initial plant design.
The majority of historical plant has been subject to PHAs, including for pressure systems larger
than 1m3 capacity. It is the intention of the site to complete PHAs for the remaining historical plant
by the end of 2019.

Heat exchange and cooling systems use standard cooling media (e.g. water / glycol mix) and
there is limited unusual risk with regards to materials of construction. Loss detection is in place on
coolant systems and closed loop heating/cooling systems are dosed with appropriate chemicals to
avoid corrosion.

No proprietary heat transfer fluids are used at the site.

2.3 Plant systems and equipment – purging facilities
Assess the potential for the release to air of VOCs and other
pollutants along with discharged purge gas and use abatement
where necessary.

Yes Release to air of VOCs from the site are minimal and are limited to those relating to formaldehyde
fumigation. This is carried out between batches in three (3) isolators in the Seed Laboratory and
Sterile Filtration Room. Each fumigation is undertaken using 90ml of 50/50 solution of formalin
(37% formaldehyde, 10% methanol and water) and water which remains in the isolator for 6 to 7
hours.

The air emissions from the isolators are recirculated within the production area after passing
through a carbon filter or are vented to atmosphere via the HVAC system (as release points A8
and A9).

2.4 Reaction stage
It is important to consider how the chemistry and engineering
options may contribute to releases to the environment from the
reaction stage, both directly and as a consequence later in the
process.  It is also important that these considerations are made
at the process design stage – before plant design and
equipment selection is commenced.

Yes The reaction vessels used at the installation are for simple batch biological fermentation
operations, to grow and cultivate vaccines, and the vessels are small and not complicated.  They
have been selected based on the application of BAT and the manufacturing process experience of
the operator. The simple plant design and operation maximises production yields and vessel
reconfiguration is not considered practical, considering the simplicity of the process.

The vaccine manufacturing processes are governed by strict pharmaceutical regulatory rules and
therefore process changes are difficult to implement without potentially affecting registration.
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You should where appropriate:
1. With a clear understanding of the physical chemistry,
evaluate options for suitable reactor types using chemical
engineering principles.
2. Select the reactor system from a number of potentially
suitable reactor designs - conventional STR, process-intensive
or novel-technology - by formal comparison of costs and
business risks against the assessment of raw material
efficiencies and environmental impacts for each of the options.
3. Undertake studies to review reactor design options based on
process-optimisation where the activity is an existing activity and
achieved raw material efficiencies and waste generation
suggest there is significant potential for improvement,. The
studies should formally compare the costs and business risks,
and raw material efficiencies and environmental impacts of the
alternative systems with those of the existing system. The scope
and depth of the studies should be in proportion to the potential
for environmental improvement over the existing reaction
system.
4. Maximise process yields from the selected reactor design,
and minimise losses and emissions, by the formalised use of
optimised process control and management procedures (both
manual and computerised where appropriate).
5. Minimise the potential for the release of vapours to air from
pressure relief systems and the potential for emissions of
organic solvents into air or water, by formal consideration at the
design stage - or formal review of the existing arrangements if
that stage has passed.

Processing conditions have therefore been optimised.

All plant and equipment at the installation is subject to routine maintenance to ensure efficient
operation and to identify any damages/faults in the equipment, which would then assist in
identifying suitable replacement equipment.

Periodic reviews of the processes at the installation are undertaken by the operator in case new /
emerging technology becomes available which could benefit the manufacturing process.

2.4 Minimisation of liquid losses from reaction systems
You should where appropriate:
1. Use the following features that contribute to a reduction in
waste arisings from clean-outs
· low-inventory continuous throughput reactors with minimum

surface area for cleaning
· minimum internals such as baffles and coils in the reactor
· smooth reactor walls, no crevices
· flush bottom outlet on reaction vessels
· all associated piping to slope back to the reactor or to a

drain point
· sufficient headroom under the reactor for collection of all

concentrated drainings in drums or other suitable vessel, if
necessary

· minimal pipework, designed to eliminate hold-up and to
assist drainage

· pipework designed to allow air or nitrogen blowing

Yes HAZOPs were developed for the activities undertaken at the site as part of the initial plant design.

Reaction systems were included in Process Hazard Reviews (PHRs) undertaken and are
considered appropriate and fit for purpose. Most activities are undertaken and overseen manually
(e.g. reactors are manually loaded and valves manually operated) and therefore potential losses
are minimised. The processes are undertaken in contained buildings and the majority of materials
used do not present a high environmental risk. In some products 2,2'-dipyridyl is used to reduce
the iron content. Otherwise, no solvents are used in the processes and HEPA filters are fitted to
each of the vessels.

All site operations are undertaken in dedicated vessels, equipment and pipework as appropriate,
with suitable controls applied to each process stage to optimise the manufacturing process and
minimise fugitive liquid losses and the generation of waste on clean out.

The production vessels are simple vessels with minimal internals that could hold up fluids, which
would result in waste on clean out.

The valuable commercial nature of the products means that process equipment is designed to
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· system kept warm during emptying to facilitate draining
· HAZOP studies used to assess the potential for the choking

of lines by high-melting-point material
· campaigns sequenced so that cleaning between batches is

minimised
· campaigns made as long as possible to reduce the number

of product change-overs
· where a complete clean is necessary, use cleaning methods

that minimise the use of cleaning agents, (e.g. steam-
cleaning, rotating spray jets or high-pressure cleaning) or
use a solvent which can be re-used

· carry out HAZOP studies to minimise the generation of
wastes and to examine their treatment/disposal

· consider use of disposable plastic pipe-liners
· eliminate or minimise locations for solids to settle-out.
· consider duplicate or dedicated equipment where it can

reduce the need for cleaning that is difficult.

allow maximum inventory recovery and minimise waste generation through cleaning.

The design and operability of the process equipment is reviewed regularly to ensure that the most
appropriate plant and equipment is being utilised to ensure high process efficiency and minimise
fugitive losses.

Due to the nature of the operation, i.e. manufacturing of vaccines, regular cleaning and
maintenance is required to ensure that the relevant pharmaceutical regulatory and hygiene
requirements are met.  The installation is therefore covered under a routine Planned Preventative
Maintenance (PPM) programme and high hygiene requirements.

2.4 Reaction stage – minimisation of vapour losses
There are many techniques for minimising the potential for
vapour losses and for collection and abatement of vapour
displaced into vent lines.
You should where appropriate:
1. Review your operating practices and review vent flows to see
if improvements need to be made.
2. Consider opportunities to enhance the performance of
abatement systems.

N/A The process has minimal emissions to air and vapour losses.  No solvents are used in process.
Small levels of chemicals are used in isolator sterilisation (fumigation) operations, e.g.
formaldehyde.

Preventative maintenance covers key motors and drives, compressed air, steam leaks, boiler
maintenance and all equipment used within the installation.  Inspections are undertaken to identify
any potential problems or losses.  This ensures that the high performance of the plant and
equipment is maintained at all times.

2.5 Separation stages – liquid-vapour separations
On completion of the reaction it is usually necessary to separate
the desired product from the other components in the reaction
system.

You should where appropriate:
1. Choose your separation technique following a detailed
process design and HAZOP study. Follow formal operating
instructions to ensure effective separation and minimisation of
losses. Adhere to design conditions such as heat input, reflux
flows and ratios, etc.
2. Install instrumentation to warn of faults in the system, such as
a temperature, pressure or low coolant-flow alarms.

N/A The installation does not carry out any liquid-vapour separation processes as described under the
sector guidance. The plant does not operate any distillation type separation processes.  The
technology is simple vaccine cultivation.

2.5 Separation stages– liquid-liquid separations

You should where appropriate:

N/A The installation does not carry out any liquid-liquid separation processes as described under the
sector guidance. The plant does not operate any organic / aqueous separation processes.  The
technology is simple vaccine cultivation.
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1. Use techniques which maximise physical separation of the
phases (and also aim to minimise mutual solubility) where
practicable.
2. When the phases are separated, use techniques which
prevent (or minimise the probability and size of) breakthrough of
the organics phase into a waste-water stream. This is
particularly important where the environmental consequences of
subsequent releases of organics to air or into controlled waters
may be significant (eg. where the effluent is treated in a DAF
unit or some of the organic components are resistant to
biological treatment).
3. When a separation is done by hand, use a "dead man's
handle", backed-up by good management, to improve the
chance of the flow being properly controlled as the phase-
boundary approaches.
4. Consider if automatic detection of the interface is practicable.
5. Where you are discharging to drain, consider whether there
should be an intermediate holding or "guard" tank to protect
against accidental losses from the organics phase.

2.5 Separation stage – liquid-solid separations
Different separation techniques will be BAT for different
applications, with factors like solubility, crystallisation rate and
granular size being important. The main solid-liquid techniques
are centrifuging, filtration, sedimentation, clarification, drying and
ion exchange.

You should where appropriate:
1. Use techniques to minimise, re-use and/or recycle rinse
water, and to prevent breakthrough of solids.
2. Install instrumentation or other means of detecting
malfunction as all of the techniques are vulnerable to solids
breakthrough.
3. Consider installing "guard" filters of smaller capacity
downstream which, in the event of breakthrough, rapidly 'clog'
and prevent further losses.
4. Have good management procedures to minimise loss of
solids, escape of volatiles to air and excessive production of
waste water.

Yes Centrifuge or ultra-filtration is used to remove the desired product material in the process. This is
industry standard for this type of operation and is undertaken on a batch basis. The valuable
commercial nature of the products means that process equipment is designed to allow maximum
inventory recovery and minimise waste generation through cleaning.

2.6 Purification stage
Waste associated with the purification stage may arise from:
· impurities in the raw materials – so a change in the raw

material specifications may reduce waste arisings
· by-products generated by the process – so a change in

reaction conditions, catalyst, solvent etc. may improve the

Yes The valuable commercial nature of the products means that the process is designed to allow
maximum inventory recovery and minimise waste generation.

The choice of raw materials for each process is determined by the product (animal vaccine)
dossier, which is licenced by the Veterinary Medicines Directorate (VMD) and therefore there is no
opportunity for substituting the materials used at the installation. A strict quality assurance
management procedure is in place for controlling the purity and content of the raw materials
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selectivity of the reaction or eliminate by-product formation. purchased.
Controls are in place to optimise product quality.

2.7 Chemical process controls
Reaction conditions such as temperatures, pressures, rocking or
stirring rates, catalyst age, input and output flow rates, addition
of materials (and so on) are imperative to the efficient
conversion of raw materials to product.
You should where appropriate:

1. Monitor the relevant process controls and set with alarms to
ensure they do not go out of the required range.

Ye Process equipment throughout the site is operated by a mixture of automated and manual
processes to ensure high process efficiency vis yield and operability, with some key indicators
being relayed to central alarms. The actual controls in place depend upon the vessel and process
area: operators have a key role in monitoring the processes. Key process indicators which are
monitored include temperature, pH, dissolved oxygen and agitation rates.

SOPs are in place governing production runs with associated set point controls for the process.

Appropriate fault detection measures (i.e. trips and alarms) are installed at the installation; these
control systems are inspected and maintained under the facilities planned preventative
maintenance (PPM) program.

Critical to environment alarms are installed at appropriate locations within the installation to
manage and control plant operations.  This includes AST and bund alarms installed on vessel
wash water, sulphuric acid ASTs and brine tanks.  In addition, spill prevention and control is
maintained within the plant by the use of appropriate flow and level detection coupled with alarm
initiation for critical systems.

2.8 Analysis
You should where appropriate:

1. Analyse the components and concentrations of by products
and waste streams to ensure correct decisions are made
regarding onward treatment or disposal. Keep detailed records
of decisions based on this analysis in accordance with
management systems.

Yes No by-products are manufactured at the site.  The site only produces “in specification products”
and waste streams (e.g. effluent from cleaning operations).  All waste generated at the site is
managed by MSD personnel under the Waste Management and Prevention Policy, which includes
requirements relating to waste inventory, waste storage, waste inspections, packaging & labelling,
off-site waste management, and waste prevention, reduction and recycling.

MSD maintain an inventory of wastes produced at the site, which includes details of EWC
reference codes, storage vessels, location, maximum storage amount, method of disposal and
safe operating procedures. Through the continued implementation of the above procedures /
systems of work; the site has demonstrated that it currently manages, and will continue to
manage, wastes appropriately in compliance with relevant regulatory requirements. MSD regularly
review the waste streams against the requirements of the waste hierarchy.

3 Emissions and monitoring

3.1 Point source emissions - air
You should where appropriate:
1. Formally consider the information and recommendations in
the BREF on Common Waste Water and Waste Gas Treatment/
Management Systems in the Chemical Sector (see Reference
1) as part of the assessment of BAT for point-source releases to
air, in addition to the information in this note.
2. Identify the main chemical constituents of the emissions,
including VOC speciation where practicable.

Yes Point source emissions to air at the site are limited to combustion emissions from gas-fired boiler
plant and occasional emissions from emergency generator plant, as well as emissions from the
building ventilation systems.

Under normal operation, the primary processes do not vent VOCs, however there can be an
intermittent small release of formaldehyde linked to sterilisation of the isolators as covered
previously. The quantities of formaldehyde associated with these activities are very small with little
potential for environmental impact.
Site activities have ELVs associated with them, some of which operate to clean room standard.
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3. Assess vent and chimney heights for dispersion capability
and assess the fate of the substances emitted to the
environment.
4. Use the following measures to minimise emissions to air:
· recover emissions rich in organics by fractionation and then

recycle
· recover and reuse solvents
· continuously monitor off-gas concentration from reaction

vessels, dryers, condensers, evaporators and scrubbers
where off-gases are shown to be environmentally significant

All emission points to air at the installation are appropriately identified. Details of point source
emissions are provided in section 9 of the Main Permit Application report submitted with this
permit application.

A H1 impact assessment of the boiler emissions has been undertaken as part of this application
which concluded that NOx emissions from the four stacks associated with the boiler plant required
detailed dispersion modelling to confirm their impact.

Dispersion modelling undertaken by Socotec in April/May 2019 has shown that annual average
impacts of NO2 can be screened at the second stage as being “not significant”, at all locations
beyond the installation boundary.  Hourly average impacts at all human health receptors can be
considered to be “insignificant”.  Emissions of NO2 from the boilers are therefore considered highly
unlikely to compromise the attainment of the NO2 Air Quality Standard (AQS) objectives within the
vicinity of the installation. A copy of the report has been submitted with this permit application.

Point 4 does not apply as the process does not use organic materials in a manner that allows
recovery / reuse.

3.1 Point source emissions - water
You should where appropriate:
1. Control all emissions to avoid a breach of water quality
standards as a minimum. Where another technique can deliver
better results at reasonable cost it will be considered BAT and
should be used.
2. Use the following measures to minimise water use and
emissions to water:
· where water is needed for cooling, minimize its use by

maximising heat transfer between process streams
· use water in recirculating systems with indirect heat

exchangers and a cooling tower rather than a once through
system. (A water make-up treatment plant and a
concentrated purge stream from the system to avoid the
build up of contaminants are likely to be necessary.)

· leaks of process fluids into cooling water in heat exchangers
are a frequent source of contamination. Monitoring of the
cooling water at relevant points should be appropriate to the
nature of the process fluids. In a recirculatory cooling
system, leaks can be identified before significant emission
to the environment has occurred. The potential for
environmental impact is likely to be greater from a once
through system.

Planned maintenance can help to avoid such occurrences
· water used for cleaning can be reduced by a number of

techniques, e.g. by spray leaning rather than whole vessel

Yes All process areas are appropriately controlled and managed to prevent direct discharge of
potentially contaminated water from the installation to controlled waters.

The installation has dedicated separate drainage systems for process water and uncontaminated
surface water. Process activities are undertaken inside contained buildings with no drainage to
surface water drains. All process water is treated in the site waste water conditioning plant to
ensure that the quality of the effluent is compliant with the requirements of the Trade Effluent
Discharge Consent for discharge to public sewer.  Treatment in the waste water conditioning plant
is limited solely to pH adjustment.

Biologically active process water streams are heat treated (for sterilization) as an integral part of
the vaccine production process, prior to discharge to the site’s combined process/foul water
drainage system. Heat treatment is undertaken as a continuous process (Continuous Effluent
Disinfection System or CEDS) in production building 73 and on a batch basis (two 2,000 litre
vessels) in production building 71. Typically, between 1,239m3 to 1,664m3 of biologically active
process water streams are subject to heat treatment per year (an average of 3.48m3 to 4.67m3
per day).  The effluent discharged from the sterilisation operations is non-hazardous and is pH
corrected, where appropriate, in a central waste water conditioning plant, together with other
effluents that are discharged to the process drains, prior to release to the Trade Sewer.

The site has a Wastewater Discharge Request process which allows the site to screen whether
wastes can be discharged to the site process drains or requires off-site disposal as waste. All
hazardous waste water is collected separately in dedicated containers on site for off-site disposal
via incineration.

The installation has a PPM in place to ensure that all process plant and equipment is routinely
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filling
· strip process liquor and treat if necessary, then

recycle/reuse
· use wet air oxidation for low volumes of aqueous effluent

with high levels of organic content, such as waste streams
from condensers and scrubbers

· neutralise waste streams containing acids or alkalis to
achieve the required pH for the receiving water

· strip chlorinated hydrocarbons in waste streams with air or
steam and recycle by returning to process where possible

· recover co-products for re-use or sale
· periodically regenerate ion exchange columns
· pass waste water containing solids through settling tanks,

prior to disposal
· treat waste waters containing chlorinated hydrocarbons

separately where possible to ensure proper control and
treatment of the chlorinated compounds. Contain released
volatile chlorinated hydrocarbons and vent to suitably
designed incineration equipment

· non-biodegradable organic material can be treated by
thermal incineration. However, the thermal destruction of
mixed liquids can be highly inefficient and the waste should
be dewatered prior to incineration.

inspected and cleaned (as required) to prevent discharge of contaminated effluent from the
installation.

3.1 Point source emissions to land
Landfill of wastes should only be contemplated after all other
alternatives have been thoroughly examined and rejected.

Use the following measures to minimise emissions to land:
· use settling ponds to separate out sludge (Note: Sludge can

be disposed of to incinerator, encapsulation, land or lagoon
depending upon its make up.)

· chlorinated residues should be incinerated and not released
to land. (Chlorinated hydrocarbons are not to be released to
the environment due to their high global warming and ozone
depletion potentials.)

· either recycle off spec product into the process or blend to
make lower grade products where possible

· many catalysts are based on precious metals and these
should be recovered, usually by return to the supplier.

Yes The site operates in accordance with a Waste Management and Prevention Policy, which includes
requirements relating to maintaining a waste inventory, waste storage, waste inspections,
packaging & labelling, off-site waste management, and waste prevention, reduction and recycling.
The disposal routes for hazardous and non-hazardous wastes are regularly reviewed and are
identified and tracked against targets as part of a Quarterly Environmental Performance Metrics
Report. Targets are set to encourage beneficial reuse and avoidance of landfill as a disposal
option, where this is possible. For example, infectious wastes are required to be incinerated.

The scope for fugitive emissions to land from the installation is negligible.

The installation does not produce sludges or chlorinated residues.

3.2 Fugitive emissions to air
You should where appropriate:
1. Identify all potential sources and develop and maintain
procedures for monitoring and eliminating or minimising leaks

Yes The likelihood of fugitive emissions to air is small.  The manufacturing process is water-based
vaccine cultivation.  The process is operated at defined pressure and temperature. No solvents
are used – with the exception of a small quantity of formaldehyde for the in-situ sterilisation of
certain isolators.



14/17

Guidance
Section No.
No1.

Requirement Operating to
Guidance
Requirement

Demonstration of Indicative BAT

and releases of VOCs from all non-process stream sources.
2. Choose vent systems to minimise breathing emissions (for
example pressure/ vacuum valves) and, where relevant, should
be fitted with knock-out pots and appropriate abatement
equipment.
3. Use the following techniques (together or in any combination)
to reduce losses from storage tanks at atmospheric pressure:
· maintenance of bulk storage temperatures as low as

practicable, taking into account changes due to solar
heating etc.

· tank paint with low solar absorbency
· temperature control
· tank insulation
· inventory management
· floating roof tanks
· bladder roof tanks
· pressure/vacuum valves, where tanks are designed to

withstand pressure fluctuations
· specific release treatment (such as adsorption

condensation).

Potential sources of fugitive emissions to air have been identified as part of the Environmental
Permit application and the installation has appropriate control measures for the prevention,
treatment and discharge of fugitive emissions.

Fugitive emissions of VOCs are generated from the use of Isopropyl Alcohol (IPA)/cleaning wipes
used internally in laboratory and production areas.
There are no fugitive emissions of dust from the installation.

All raw materials and products are kept in closed containers to protect the product and prevent
fugitive dust emissions.  Suitable bunding and alarms are provided for chemicals stored in ASTs,
in addition to implementation of specific material delivery procedures.

Local exhaust ventilation systems are provided to protect employees from exposure to dust (i.e.
for hygiene).  These are fitted with fabric filters backed up with HEPA filters.

3.2 Fugitive emissions to surface water, sewer and
groundwater
You should where appropriate:
1. Provide hard surfacing in areas where accidental spillage or
leakage may occur, e.g. beneath prime movers, pumps, in
storage areas, and in handling, loading and unloading areas.
The surfacing should be impermeable to process liquors.
2. Drain hard surfacing of areas subject to potential
contamination so that potentially contaminated surface run-off
does not discharge to ground.
3. Hold stocks of suitable absorbents at appropriate locations for
use in mopping up minor leaks and spills, and dispose of to
leak-proof containers.
4. Take particular care in areas of inherent sensitivity to
groundwater pollution. Poorly maintained drainage systems are
known to be the main cause of groundwater contamination and
surface/above-ground drains are preferred to facilitate leak
detection (and to reduce explosion risks).
5. Additional measures could be justified in locations of
particular environmental sensitivity. Decisions on the measures
to be taken should take account of the risk to groundwater,
taking into consideration the factors outlined in the Agency
document, Policy and Practice for the Protection of
Groundwater, including groundwater vulnerability and the

Yes The process drainage system is separate to the surface water drainage at the installation. Process
activities are undertaken inside contained buildings with no drainage to surface water drains.

All process areas are provided with hardstanding. The installation is covered by appropriate
procedures and controls for prevention and management of accidental spills; all site operatives are
trained in the application of the site procedures (ref: SHE POL. 040 Spill Prevention Policy, SHE
POL. 044 Emergency Preparedness & Response Policy, SHE POL. 042 Training in Safety, Health
and Environment Policy).

A ‘Surface Water Management Plan (SWMP)’ is held and maintained by the EHS department
detailing site-specific spillage procedures and responsible personnel. The site also has a ‘Spillage
Prevention Policy’. These procedures cover chemical losses as well as fuel / oil spillages. Site
drainage manhole covers are colour coded.

Diesel offloading for the emergency generators is undertaken infrequently. The diesel above
ground storage tanks (AST’s) are integrally bunded and are fitted with level measurement, to
protect against overfilling. There are site operational procedures for the filling of the diesel tanks
which is supervised by MSD personnel. Sulphuric acid offloading (for wastewater treatment) is
undertaken in a specified contained area within the waste water conditioning plant. There is a
material offloading procedure in place that all delivery drivers must adhere to. Spill kits are located
throughout the site and staff are appropriately trained to manage spills.

The surface water drainage system can be isolated (5 x isolation valves / bladders) preventing any
lost / spilt material entering the River Ouzel. There is an on-site emergency team who are trained
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presence of groundwater protection zones.
6. Surveys of plant that may continue to contribute to leakage
should also be considered, as part of an overall environmental
management system. In particular, you should consider
undertaking leakage tests and/or integrity surveys to confirm the
containment of underground drains and tanks

to use booms in the River Ouzel to contain a spill to the River. The team receives annual training.

The potential for fugitive emissions to water from the installation has been addressed in the ERA
(60576703 LORP003, dated 12 November 2018).

3.3 Odour
The requirements for odour control will be installation-specific
and depend on the sources and nature of the potential odour.

You should where appropriate:
1. Manage the operations to prevent release of odour at all
times.
2. Where odour releases are expected to be acknowledged in
the permit, (i.e. contained and treated prior to discharge or
discharged for atmospheric dispersion):
• for existing installations, the releases should be modelled to
demonstrate the odour impact at sensitive receptors. The target
should be to minimise the frequency of exposure to ground level
concentrations that are likely to cause annoyance.
• for new installations, or for significant changes, the releases
should be modelled and it is expected that you will achieve the
highest level of protection that is achievable with BAT from the
outset.
• where there is no history of odour problems then modelling
may not be required although it should be remembered that
there can still be an underlying level of annoyance without
complaints being made.
• where, despite all reasonable steps in the design of the plant,
extreme weather or other incidents are liable, in our view, to
increase the odour impact at receptors, you should take
appropriate and timely action, as agreed with us, to prevent
further annoyance (these agreed actions will be defined either in
the permit or in an odour management statement).
3. Where odour generating activities take place in the open, or
potentially odorous materials are stored outside, a high level of
management control and use of best practice will be expected.
4. Where an installation releases odours but has a low
environmental impact by virtue of its remoteness from sensitive
receptors, it is expected that you will work towards achieving the
standards described in this guidance note, but the timescales
allowed to achieve this might be adjusted according to the
perceived risk.
5. Where further guidance is needed to meet local needs, refer
to Horizontal Guidance Note

Yes The vaccine manufacturing process is not odorous and the site has not received any odour
complaints.  The only process chemical with a potential mild odour is formaldehyde, which is used
in small amounts for fumigating (sterilisation) of isolators (vessels).

The processing of vaccines is undertaken inside buildings and although extractors are used
primarily for air quality control, they also dilute any odours that may be released and therefore
lessen the potential for release of odour from the process.

Management procedures are in place to prevent the fugitive release of materials from site.  These
include deliveries of raw materials being supervised.

The wastewater conditioning plant is located inside a building and is subject to a regular planned
inspection and maintenance regime.  The tanks are closed units that breathe through a vent that is
fitted with an in-line carbon filter, which is inspected yearly and within the PPM system.  This
minimises the potential release of odours from waste water storage.  No biological treatment is
undertaken at the waste water conditioning plant.

The process is considered BAT as there are no expected nor has there been any, substantiated
odour emissions from the installation / site.

A procedure is in place to respond to odour complaints should they arise.
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H4 Odour (see GTBR).

3.4 Noise and vibration
You should where appropriate:
1. Install particularly noisy machines such as compactors and
pelletisers in a noise control booth or encapsulate the noise
source.
2. Where possible without compromising safety, fit suitable
silencers on safety valves.
3. Minimise the blow-off from boilers and air compressors, for
example during start up, and provide silencers.

Yes The site’s Management of Changes Policy requires the noise emissions for all new plant to be
considered. Site procedures (Control of Noise at Work Policy) are that new equipment should
have a design standard of 80 dBa and must not cause an increase in the established background
boundary noise levels.

The site has implemented the following  noise attenuation measures
· A HVAC exhaust vent (on the main production building 73) has been fitted with quiet fan

technology to reduce the tonal frequency of noise.
· Chiller plant located next to building 61 has been placed in a wooden compound to reduce

noise.
· On building 71, the air intake for the building has been fitted with an acoustic baffle.

A noise impact assessment has been submitted as part of this permit application (AECOM report,
dated 26th April 2019). This has included identification and review of potential noise sources at the
site and assessment of the potential impact of these.

The noise impact assessment included short-term and long-term noise monitoring, considering
plant and equipment at the site which is likely to have the greatest noise impact at the nearest
residences. The assessment indicates that operational plant noise emission levels exceed the
existing daytime and night-time background levels, however do not exceed the level at which there
would be an onset of an adverse impact.  The report concludes that, when considering the
context, the overall impact of plant noise is considered to be of low impact for both the daytime
and night-time periods.

3.5 Monitoring and reporting of emissions to air and water
You should where appropriate:
1. Carry out an analysis covering a broad spectrum of
substances to establish that all relevant substances have been
taken into account when setting the release limits. The need to
repeat such a test will depend upon the potential variability in
the process and, for example, the potential for contamination of
raw materials. Where there is such potential, tests may be
appropriate.
2. Monitor more regularly any substances found to be of
concern, or any other individual substances to which the local
environment may be susceptible and upon which the operations
may impact. This would particularly apply to the common
pesticides and heavy metals. Using composite samples is the
technique most likely to be appropriate where the concentration
does not vary excessively.
3. If there are releases of substances that are more difficult to
measure and whose capacity for harm is uncertain, particularly
when combined with other substances, then "whole effluent
toxicity" monitoring techniques can be appropriate to provide
direct measurements of harm, for example, direct toxicity

Yes Proposed monitoring and emission limits for the installation’s Release Points to air are outlined in
Table 11-1 of the Permit Application report submitted with this permit application.

Monitoring of the emissions to atmosphere from the boilers (Release Points A1 to A4) is currently
undertaken as part of an annual service by site-based technicians, to ensure that efficient
operation of the plant continues. A single round of monitoring of emission points A1 to A4 for NOx
and CO was undertaken by Socotech UK Limited on 28 March 2019 to confirm the nature of the
emissions for this application. The back-up generator emissions (Release Points A5 to A7) are not
monitored as they are emergency systems only operating a few hours a year.

The boilers and hot water heaters will be covered by the Medium Combustion Plant (MCP)
Directive (2015/2193) and as existing plant they will need to be registered by 1st January 2029
(and meet ELVs by 1st January 2030).

Combustion plant between 1 and 5 MWth input, fired on natural gas, will attract an oxides of
nitrogen (NOx) emission limit of 250mg/m3. Compliance would be demonstrated by sampling and
analysis every three years.

The MCP Directive places a requirement to monitor for carbon monoxide (CO) every three years
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assessment. but places no limits.

The emergency diesel generators are <1MWth input and therefore the MCP Directive does not
apply.

Minor emissions of formaldehyde relating to the fumigation of processes are released via the
HVAC systems for building 71 (emission point A8) – this has been confirmed through a H1 impact
assessment. Given the small level and infrequent nature of these emissions it is proposed that
there will be no requirements for monitoring of these emissions.

Only rain water run-off is collected within the surface water drains and this is discharged off-site to
the municipal surface water system.  There is no requirement to monitor the surface water
discharge.

The installation operates in accordance with a Trade Effluent Discharge Consent (reference:
TEDI-0133-2018, dated 21 November 2018) as issued by Anglian Water and monitors the effluent
discharged to sewer in accordance with the requirements of the Discharge Consent.

3.5 Monitoring and reporting of waste emissions
You should where appropriate:
1. Monitor and record:
• the physical and chemical composition of the waste
• its hazard characteristics
• handling precautions and substances with which it cannot be
mixed

Yes The installation maintains a Waste Inventory Register as required under the Waste Prevention and
Management policy (SHE POL. 032), including the nature of waste, hazard classification (as
hazardous and non-hazardous waste) and applicable handling procedures. This ensures
compliance with the site’s waste duty of care requirements etc.

The disposal routes for hazardous and non-hazardous wastes are regularly reviewed and are
identified and tracked against targets as part of a Quarterly Environmental Performance Metrics
Report.

3.5 Environmental monitoring (beyond installation)
You should where environmental monitoring is needed:
1. Consider the following in drawing up proposals:
• determinands to be monitored, standard reference methods,
sampling protocols
• monitoring strategy, selection of monitoring points,
optimisation of monitoring approach
• determination of background levels contributed by other
sources
• uncertainty for the employed methodologies and the resultant
overall uncertainty of measurement
• quality assurance (QA) and quality control (QC) protocols,
equipment calibration and maintenance, sample storage and
chain of custody/audit trail
• reporting procedures, data storage, interpretation and review
of results, reporting format for the provision of information.

N/A An impact assessment undertaken in support of the EP application has demonstrated that none of
the emissions from the installation are predicted to lead to any significant offsite environmental
impact. Therefore no monitoring is proposed to be undertaken beyond the installation boundary.
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1. Introduction
AECOM Infrastructure & Environment UK Limited (AECOM) has been appointed by Intervet UK Ltd, trading as
MSD Animal Health (“MSD AH”) to undertake a noise impact assessment in support of an application for an
Environmental Permit for their Milton Keynes site to operate under the Environmental Permitting (England and
Wales) Regulations 2016, as amended (EPR).  The work has been undertaken in accordance with AECOM
proposal OPP-920043 dated 19 February 2019.

The MSD Milton Keynes site is an industrial facility used to manufacture animal vaccines and has been in since
1976. There have been no recorded noise complaints received at the facility since 2001, when a complaint was
received in relation to site traffic movements.

This report has been prepared to support the application for an Environmental Permit. The noise impact
assessment has been undertaken in accordance with the methodology and procedures detailed in BS 4142:2014
‘Method for rating and assessing industrial and commercial sound.’

This report considers and presents the following:

· The baseline sound environment currently existing at the closest affected noise sensitive residential
receptors;

· Sources of noise due to the operation of plant and equipment within the Site, and

· The resultant noise impact at the residential receptors.

Details of terminology relevant to this report are provided in Appendix A.

2. Site Description
The installation is located in Walton, approximately 4.5km south east of Milton Keynes (National Grid Reference:
TA 489010, 236550).

The surrounding land use is a mixture of commercial, residential and agricultural land.  The immediate
neighbouring land includes:

· The installation is bound to the north by the Groveway Roadway, beyond which are commercial properties;

· The installation is bound to the south by Abells Close, beyond which are residential properties;

· To the west lies agricultural land leading to the River Ouzel; and

· The installation is bound to the east by Brickhill Street, beyond which are residential properties.

The nearest residential properties are those located along Abells Close approximately 20m south of the
installation. When these residences were granted planning consent, this was on the understanding they were to
be constructed such that only non-noise sensitive uses (bathrooms and kitchens) faced towards the MSD facility
to minimise the noise impact.

The Open University Campus is located approximately 300m north of the installation.

The River Ouzel is located approximately 215m west of the installation and was classified by the Environment
Agency’s General Quality Assessment (GQA) as River Quality C (fairly good) in 2000.
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3. Assessment Criteria
BS4142:20141 provides a method for assessing the impact of sound from industrial type sources including fixed
plant.  The basis of the standard is a comparison between the background sound level in the vicinity of residential
locations and the rating level of the industrial sound source under consideration.  The relevant parameters in this
instance are as follows:

· Background Sound Level - LA90,T - defined in the Standard as the ‘A’ weighted sound pressure level at the
assessment position, without the industrial source operating, which is exceeded for 90% of the given time
interval, T, measured using the fast time weighting.

· Specific Sound Level - LAeq,T - the equivalent continuous ‘A’ weighted sound pressure level of the industrial
noise source in question at the assessment position over a given time interval, T.

· Rating Level – LAr,Tr - the specific sound level plus any adjustment made for the characteristic features of the
sound.

BS4142 attempts to account for acoustic characteristics ‘likely to attract attention’ such as a tonal element,
impulsivity or intermittency.  BS 4142 requires that this is accounted for by adding a penalty to the noise levels at
the sensitive receptors to obtain a ‘Rating Level’.  These penalties are up to 6 dB for tonality, 9 dB for impulsivity
and 3 dB for intermittency.

When considering the difference between the rating level and the background sound level, the following guidance
is provided in the standard:

“a) Typically, the greater this difference, the greater the magnitude of the impact.

b) A difference of around +10 dB or more is likely to be an indication of a significant adverse impact,
depending on the context.

c) A difference of around +5 dB is likely to be an indication of an adverse impact, depending on the
context.

d) The lower the rating level is relative to the measured background sound level, the less likely it is that
the specific sound source will have an adverse impact or a significant adverse impact. Where the
rating level does not exceed the background sound level, this is an indication of the specific sound
source having a low impact, depending on the context.”

Any consideration of the magnitude of impact should also take into account other factors including:

· the absolute level of the sound;

· the character and level of the residual sound compared to the character and level of the specific sound; and 

· the sensitivity of the receptor.

The standard specifies the specific sound level as an LAeq with a one hour assessment period during the day
(07:00-23:00) and a fifteen minute assessment period at night (23:00-07:00).

The standard is not intended to be applied to the derivation of indoor sound levels arising from sound levels
outside, or the assessment of indoor sound levels.

1 BS 4142:2014 Methods for rating and assessing industrial and commercial sound
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4. Baseline Noise Monitoring

4.1 Long-term Survey Procedure
A baseline noise survey was undertaken from Thursday 21st February to Monday 25th February 2019 to establish
the ambient noise environment at the Site.  Continuous unattended noise monitoring was undertaken at the south
east site boundary on Abells Close, adjacent to the closest sensitive receptors (residential property).

The monitoring location (LT1, as illustrated in Figure 1) was selected to provide suitably representative
information on background noise levels at the nearby sensitive receptors (RL1 and RL2 shown in Figure 1).
Given that the prevailing residual sound is distant traffic it can be reasonably assumed that whilst the
measurement location was at the MSD site boundary rather than directly at the façade of the nearest residences,
the background LA90 noise level will be the same at each in the absence of noise from the MSD facility given the
close proximity of the residences to the monitoring location (approx. 20m).

The baseline noise survey was undertaken following guidance from BS4142:2014 and BS 7445-2:19912.  The
sound level meter logged environmental noise measurement parameters including average ambient (LAeq),
maximum (LAmax) and background (LA90) noise levels.

4.2 Monitoring Equipment and Weather Conditions
Details regarding the equipment used are presented in Table 1.  The sound level meter was calibrated at the start
and end of the survey with no significant drift (+/-1dB) observed.  Weather conditions at the beginning of the
survey were noted to be dry with light winds (< 5m/s).  At the end of the survey weather conditions were similar.
Generally throughout the survey weather conditions are understood to have been dry and overcast.

Table 1.  Equipment details

Description Manufacturer Type Serial No

Sound level meter 01dB DUO 12085

Calibrator Rion NC-74 34304647

4.3 Short-term Survey Procedure
Short-term attended noise monitoring was also undertaken on Thursday 21st February 2019 using the same
sound level meter as detailed in Table 1.  Spot measurements were taken at locations ST1 to ST7 within the site
adjacent to identified noise sources. The monitoring locations are described in Table 2 and illustrated together
with building numbers in Figure 1.

Table 2.  Short term monitoring locations

Location
No.

Description Notes

ST1 2 metres from grill on southern façade of Building 73 Building 73 contains pumps which operate both day and
night.  Pumps were the dominant noise source.

ST2 At southern boundary site fence, adjacent to the
installed long term monitor.

Pumps located in Building 73 operational during
measurement. Pumps were the dominant noise source

ST3 3 metres from roller door during fire sprinkler pump
testing.

Tests are carried out weekly for approximately 20 minutes
during the day

ST4 3 metres to the East of HVAC plant adjacent Building
74.

HVAC plant was the dominant noise source.

ST5 5 metres to the East of exhaust grill on Building 74, and
3 metres to the South of HVAC plant.

HVAC plant was the dominant noise source.

ST6 1 metre from East side of roller door of wastewater
treatment space in Building 82.

Wastewater pumps operate day and night and were the
dominant noise source during the measurements

ST7 1 metre to the South of the wastewater treatment
space in Building 82.

Wastewater pumps operate day and night and were the
dominant noise source during the measurements

2 BS 7445:1991 Description and measurement of environmental noise - Part 2: Guide to the acquisition of data pertinent to land
use
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Figure 1.  Site Layout and Noise Monitoring Locations
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4.4 Survey Results
Long-term unattended monitoring results from location LT1 are summarised in Table 3.

Table 3.  Long term survey results (Location LT1)

Date Day 07:00-23:00 Night 23:00-07:00

LAeq,16h dB LA90,15min dB(2) LAeq,8h dB LA90,15min dB(2)

21/02/2019 (1) 60 56 56 54

22/02/2019 60 54 56 55

23/02/2019 58 54 56 55

24/02/2019 58 55 58 55

(1) Measurements commenced at 09:15 on 21/02/2019

(2) Calculated as the mode of contiguous 15-minute measurements

Short-term attended monitoring results from locations ST1 to ST7 are summarised in Table 4.

Table 4.  Short term survey results (Locations ST1 to ST7)

Location Start time (hh:mm) LAeq,T dB

ST1 09:29 60

ST2 09:30 57

ST3 09:33 91

ST3 09:34 91

ST4 09:37 64

ST5 09:38 69

ST6 09:41 65

ST7 09:42 55

One-third octave band frequency sound level data for the short-term measurements are illustrated in Figure 2.

Figure 2.  One-third octave band frequency sound level for short term measurements
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5. Operational Noise Assessment

5.1 Sound Sources
MSD AH have provided details of items of plant which are either located externally at the site or are located
internally but are vented to or discharge (air and/or heat) to external areas.  These are listed in Table 5, in which
operational details for the plant is provided.

Table 5.  Noise emitting plant on site

Building Description Frequency of
operation

Duration Night-time
operation

Source noise
data

73 Chiller plant on roof On demand 24 hour Possible Manufacturers

73 Chiller plant on roof On demand 24 hour Possible Manufacturers

73 Chiller plant on roof On demand 24 hour Possible Manufacturers

73 Caustic recirculation pump
Caustic supply pump

Continuous
On demand

24 hour
24 hour

Yes
Yes

Measured

83/84 Externally located chiller plant adjacent to link
between the buildings

Continuous 24 hour Yes Not available

74 YORK Chiller plant On demand 24 hour Yes Measured

82 Wastewater treatment plant pumps Continuous 24 hour Yes Measured

56 Animal bedding vacuum system 1 day per week
(Weds)

2 hours No Not available

73 Emergency generator (test runs only) 6 monthly 15 mins No Not available

74 Emergency generator (test runs only) 6 monthly 15 mins No Not available

40 Emergency generator (test runs only) 6 monthly 15 mins  No Not available

42 Firewater sprinkler pumps (test runs) Weekly 1 hour No Measured

56 Extract air handling unit Continuous 24 hour Yes AECOM library
data

61 Refrigeration System - Trane HVAC DX Chiller 1 Continuous 24 hour Yes Manufacturers

61 Refrigeration System - Trane HVAC DX Chiller 2 Continuous 24 hour Yes Manufacturers

61 Refrigeration System - Lennox HVAC DX Chiller Continuous 24 hour Yes Manufacturers

61 Refrigeration System - Lennox HVAC DX Chiller Continuous 24 hour Yes Manufacturers

61 Supply air handling unit Continuous 24 hour Yes AECOM library
data

61 Extract air handling unit (External) Continuous 24 hour Yes AECOM library
data

61 Supply air handling unit (External) Continuous 24 hour Yes AECOM library
data

61 Extract air handling unit (External) Continuous 24 hour Yes AECOM library
data

61 Extract air handling unit (External) Continuous 24 hour Yes AECOM library
data

83/84 Chiller plant (between buildings) On demand 24 hour Yes Manufacturers

83/84 Chiller plant (between buildings) On demand 24 hour Yes Manufacturers

83/84 Chiller plant (between buildings) On demand 24 hour Yes Manufacturers

The bedding vacuum system (building 56) has been excluded from the assessment due to the short duration this
equipment is in operation.

The three emergency generators (buildings 73, 74 and 40) have been excluded from the assessment due to their
very short duration of operation.  These are only tested for 15 minutes every 6 months.
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The firewater sprinkler pumps (building 42) are also excluded from the assessment due to their short duration of
operation.

The chiller located externally to buildings 83 and 84 is situated at ground level in the gap directly between the two
buildings.  Building 83 is approximately 12 metres in height and will provide a high level of physical acoustic
screening to the residences (at least 10 dB(A)).

The items of plant considered in the assessment are presented in Table 6.  The sound source levels have been
taken from either the measured data, typical sound outputs for plant from AECOM library data, or provided
manufacturer data.  The manufacturer’s sound power levels (Lw) or typical sound outputs from the AECOM library
have been used where it was not possible to gain access to the plant on site due to it being located at roof level
or otherwise inaccessible.

Table 6.  Assessed noise emitting plant

Building Plant item Source metric Sound level

73 Chiller plant on roof Sound power level, Lw 83 dB(A)

73 Chiller plant on roof Sound power level, Lw 87 dB(A)

73 Chiller plant on roof Sound power level, Lw 72 dB(A)

73 Caustic recirculation pump
Caustic supply pump

Sound pressure level, Lp 60 dB(A) at 2m
57 dB(A) at 11m

74 YORK Chiller plant Sound pressure level, Lp 64 dB(A) at 3m

56 Extract air handling unit Sound power level, Lw 85 dB(A)

61 Refrigeration System - Trane HVAC DX Chiller 1 Sound power level, Lw 88 dB(A)

61 Refrigeration System - Trane HVAC DX Chiller 2 Sound power level, Lw 88 dB(A)

61 Refrigeration System - Lennox HVAC DX Chiller Sound power level, Lw 84 dB(A)

61 Refrigeration System - Lennox HVAC DX Chiller Sound power level, Lw 84 dB(A)

61 Supply air handling unit Sound power level, Lw 85 dB(A)

61 Extract air handling unit (External) Sound power level, Lw 85 dB(A)

61 Supply air handling unit (External) Sound power level, Lw 85 dB(A)

61 Extract air handling unit (External) Sound power level, Lw 85 dB(A)

61 Extract air handling unit (External) Sound power level, Lw 85 dB(A)

82 Wastewater treatment plant pumps Sound pressure level, Lp 65 dB(A) at 1m

83/84 Chiller plant (between buildings) Sound power level, Lw 92 dB(A)

83/84 Chiller plant (between buildings) Sound power level, Lw 92 dB(A)

83/84 Chiller plant (between buildings) Sound power level, Lw 89 dB(A)

From the site plan shown in Figure 1 it is noted that Building 82 is located in the southern corner of the site away
from the other site buildings.  It is considered noise emitted from this building will only affect residences at the
southern end of Abells Close (indicated as RL2) although contributions from Buildings 74, 56, and 83/84 have
also been included in the calculations. Residences further to the east (shown as RL1) will be affected
predominantly by noise from Building 73 with some contribution from the plant at Buildings 74, 61, 56 and 83/84.

In the determination of the rating level, it is necessary to take account of any acoustic characteristics the plant
may exhibit.  For items which operate ‘on demand’ a +3 dB correction has been applied to account for
intermittency.  No correction has been made for impulsivity.  It has not been possible to obtain the octave band
frequency data for the roof mounted chillers or the chillers located between Buildings 83/84, although a +3 dB
tonal correction has been applied to each to give a worst case assessment; it should be noted this is in addition
to the intermittency correction.  Tonal corrections of +3 dB have also been applied to the pumps in Building 82
and to the HVAC equipment at Building 74, based on the measured one-third octave band noise levels as shown
in Figure 2.   No tonal or impulsive characteristics are associated with the chillers or air handing units at buildings
56 and 61; as such no corrections have been applied to these plant items. 
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5.2 Predicted Rating Levels at Receptors
Based on the sound source data and operating assumptions, the predicted rating levels affecting the nearest
residences along Abell Close at RL1 are summarised in Table 7.

Table 7.  Predicted rating levels for plant associated with Buildings 73, 74, 56, 61 and 83/84

Building Plant item Distance to
receptor, m

Acoustic
screening

Specific level
at receptor, dB
LAeq,T

BS4142 corrections Rating level at
receptor, dB
LAr,TrIntermittency Tonality

73 Chiller plant on roof 45 42 3 3 48

73 Chiller plant on roof 60 43 3 3 49

73 Chiller plant on roof 45 31 3 3 37

73 Caustic recirculation
pump
Caustic supply pump

25

25

38

50

-

3

-

-

38

53

74 YORK Chiller plant 100 34 3 3 40

56 Extract air handling
unit

170 32 - - 32

61 Refrigeration System
- Trane HVAC DX
Chiller 1

120 38 - - 38

61 Refrigeration System
- Trane HVAC DX
Chiller 2

120 38 - - 38

61 Refrigeration System
- Lennox HVAC DX
Chiller

120 34 - - 34

61 Refrigeration System
- Lennox HVAC DX
Chiller

120 34 - - 34

61 Supply air handling
unit

120 35 - - 35

61 Extract air handling
unit (External)

120 35 - - 35

61 Supply air handling
unit (External)

120 35 - - 35

61 Extract air handling
unit (External)

120 35 - - 35

61 Extract air handling
unit (External)

120 35 - - 35

83/84 Chiller plant (Daikin) 130 10 32 3 35

83/84 Chiller plant (Daikin) 130 10 32 3 35

83/84 Chiller plant (Daikin) 130 10 29 2 32

Total rating level, dB LAr,Tr 56

The lower range of measured background noise levels at the residences is 54 dB LA90 during the day and night
periods from Table 3.  The calculated noise rating level from Table 7 due to operation of the MSD AH facility is
2dB above the LA90 background levels.  This is below the onset of an ‘adverse impact’ during both the day and
night at the residences as described in Section 3. As such this should be considered to be acceptable, depending
on the context (see section 5.3.)
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Based on the sound source data and operating assumptions, the predicted rating levels affecting the nearest
residences along Abell Close to building 82 are summarised in Table 8.

Table 8.  Predicted rating levels for plant associated with Building 82, 74, 56 and 83/84

Building Plant item Distance to
receptor, m

Acoustic
screening

Specific level
at receptor,
dB LAeq,T

BS4142 corrections Rating level at
receptor, dB LAr,Tr

Intermittency Tonality

82 Wastewater
treatment
plant pumps

35 40 - 3 43

74 YORK Chiller
plant

100 34 3 3 40

56 Extract air
handling unit

170 32 - - 32

83/84 Chiller plant
(Daikin)

130 10 32 3 35

83/84 Chiller plant
(Daikin)

130 10 32 3 35

83/84 Chiller plant
(Daikin)

130 10 29 2 32

Total rating level, dB LAr,Tr 46

With respect to the plant operating within Building 82 and residences at the southern end of Abells Close, the
resultant rating noise level at these residences is calculated to be 46 dB LAr,Tr. This is 8 dB below background
levels and therefore it is considered there will be no impact to residences at the southern end of Abells Close.  As
such this should be considered to be acceptable, depending on the context (see section 5.3.)

5.3 Context
BS4142 states “an effective assessment cannot be conducted without an understanding of the reason(s) for the
assessment and the context in which the sound occurs/will occur.  When making assessments and arriving at
decisions, therefore, it is essential to place the sound in context”.

The context has therefore been considered as follows:

The residual sound is the ambient sound remaining at an assessment location, when the specific sound source is
suppressed to such a degree that it does not contribute to the ambient sound.

In this scenario the residual sound is equivalent to the local noise environment, which is dominated by distant and
local road traffic in the absence of specific sound sources attributed to the MSD AH facility.

From the measurements undertaken, it is not possible to calculate an accurate level for the residual noise since
at least some plant at the MSD AH facility was operational throughout the measurement period.  However if the
calculated rating noise level at RL1 (56 dB LAr,Tr) is subtracted from the measured LAeq noise levels for the day
(58 dB LAeq) and night-time (56 dB LAeq) the residual noise is estimated to be at least 53 dB LAeq during the day
and not greater than 45 dB LAeq at night.

MSD AH operational noise levels are therefore 3dB above the daytime residual LAeq and 11dB above the night-
time residual LAeq, which would indicate the initial assessment to be broadly correct for the daytime in that the
impact should be considered to be low, although the night-time may require further consideration.

Given that the residual noise is dominated by traffic noise, in particular from the A5, it is possible that the MSD
AH noise is of a different character when considering the frequency content which would tend to increase any
impact. However, examination of the overall noise measured at the long term monitoring position LT1 in
comparison to the short term measurements of specific noise sources at the site (ST1-ST7) (see Figure 3) shows
the frequency content is broadly similar and hence the noise from the MSD facility would not be obtrusive and
noticeable above the residual noise.
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Figure 3.  Comparison of LT1 to ST1-ST7 measured levels

When considering the daytime noise, the overall measured sound level is not excessively high and is consistent
with a site which is partially rural but within an urban context.  BS8233:20143 advises that noise levels in
residential amenity areas should ideally not be above the range 50-55 dB LAeq,16hr. This is typically the level of the
calculated daytime rating level noise. This further corroborates that the daytime noise levels from the MSD AH
facility are low and should be considered to be acceptable.

It should also be borne in mind that the calculated rating noise levels relate to external noise outside residential
windows.  The residences do not have balconies or gardens overlooking the site.  Given the generally low noise
levels, the residential façade will control noise break-in such that any noise from the MSD would be inaudible
when windows are closed. It is assumed the residences incorporate suitable provision for background ventilation
but that residents may occasionally need to open windows for cooling purposes. With windows open, noise from
the MSD may be just audible inside. This is only expected to be required infrequently for cooling purposes during
the day and very infrequently at night. Residents would therefore only be exposed to the MSD AH facility noise
levels for very short durations such that the impact would be low from both daytime and night-time periods. Given
that the residences were designed and built with only non-noise sensitive rooms (bathrooms and kitchens) facing
towards the MSD facility, this would further reduce the risk of an adverse impact within the residences.

In further consideration of night-time noise, given that the noise would only affect residents in kitchens and
bathrooms when these windows are open for cooling purposes, it may reasonably be concluded that the impact
is ‘low’.

For plant associated with Building 82, the rating level is considerably lower than the measured LA90 and
consideration of context is not considered to be necessary.  As such the noise impact remains as low.

5.4 Uncertainty
Some uncertainty in the measured data and calculations is unavoidable.  With regards to the measured data, this
has been minimised as follows:

3 BS 8233:2014 Guidance on sound insulation and noise reduction for buildings
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· Where possible, measurements have been undertaken of source noise levels.

· Automated sound level measurements were undertaken over a 4 day period to capture typical weekday and
weekend situations.

· Use of a suitable Class 1 sound level meter, which complies with the relevant standards and has been
calibrated at a UKAS accredited laboratory within the previous year.

· Field calibration of the measurement system on site at the start and end of each monitoring period; and
consideration of weather conditions on site.

With regards to the calculations, uncertainties have been minimised as follows:

· Addition of acoustic character corrections to manufacturers’ data to provide a further estimate of the noise
impact on nearby residents.

· Use of the lower ranges of LA90 noise levels to allow a robust assessment.

6. Conclusions
Measurements have been undertaken of the ambient noise levels which are representative of levels at the
nearest residences to the MSD AH facility.

Measurements were undertaken at the MSD site boundary which is considered to be representative of the noise
at the nearest residences when considering the residual noise which is primarily influenced by distant traffic.

Measurements have been undertaken of plant and equipment at the site which is likely to have the greatest noise
impact at the nearest residences.

Manufacturer’s sound level data has been obtained for plant items which were not easily accessible for
undertaking measurements.

A BS 4142 assessment has been carried out to consider the noise from the MSD AH facility at the nearest
residential properties.

The assessment indicates that operational plant noise emission rating levels exceed the existing daytime and
night-time background levels, however do not exceed the level at which there would be an onset of an adverse
impact.

When considering the context, the overall impact of plant noise is considered to be of a low impact for both the
daytime and night-time periods.
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Appendix A Glossary of Acoustic Terminology

Term  Definition

Decibel (dB) The range of audible sound pressures is approximately 2 x 10-5 Pa to 200 Pa.  Using decibel
notation presents this range in a more manageable form, 0 dB to 140 dB.
Mathematically Sound Pressure level = 20 log {p(t)/p0}  Where P0 = 2 x 10-5 Pa.

A” Weighting (dB(A)) The human ear does not respond uniformly to different frequencies. “A” weighting is commonly
used to simulate the frequency response of the ear.  It is used in the assessment of risk of
damage of hearing due to noise.

Frequency (Hz) The number of cycles per second, for sound this is subjectively perceived as pitch.

Frequency Spectrum Analysis of the relative contributions of different frequencies that make up a noise.

Ambient Sound Totally encompassing sound in a given situation at a given time usually composed of sound from
many sources near and far (The ambient sound comprises the residual sound and the specific
sound when present).

Ambient Sound Level
 La = LAeq,T

Equivalent continuous A-weighted sound pressure level of the totally encompassing sound in a
given situation at a given time, usually from many sources near and far, at the assessment
location over a given time interval, T.

Background Sound Level
LA90,T

A-weighted sound pressure level that is exceeded by the residual sound at the assessment
location for 90% of a given time interval, T, measured using time weighting F and quoted to the
nearest whole number of decibels.

Equivalent Continuous A-
weighted Sound Pressure
Level LAeq,T

Value of the A-weighted sound pressure level in decibels of continuous steady sound that, within
a specified time interval, T = t2 – t1, has the same mean-squared sound pressure as a sound that
varies with time, and is given by the following equation:

, =  10
1 ( )

Where p0 is the reference sound pressure (20μPA); and
PA(t) is the instantaneous A-weighted sound pressure level at time t
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Corporate and Site Standards/Procedures (11/07/18) 

Corporate Standards 
SN 01 EHS Management System 
SN 02  EHS Standards  
SN 03  EHS Responsibility, Accountability and Commitment   
SN 04  EHS Training  
SN 05 Incident Management and Emergency Response   
SN 06 Incident Investigation  
SN 07  Inspection and Audit Management  
SN 08  Contractor Management  
SN 09  EHS Management of Change  
SN 16  Chemical Management 
SN 17  Dangerous Goods Transportation   
SN 18  Waste Prevention and Management 
SN 19  Water Management 
SN 20  Air Quality Management  
SN 24  EHS Device By Pass  
SN 32 EHS Risk Assessment 
SN 33  External Partner Evaluation 
SN 36  Acquisition-Divestiture Standard 
SN 37  Chemical Notification and Registrations  
SN 40  EHS Regulatory Surveillance 
SN 42  Energy Management 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Corporate and Site Standards/Procedures (11/07/18) 

Site Policies 
SHE POL. 001 Forklift Trucks Policy 
SHE POL. 002 Workplace Inspections Policy 
SHE POL. 004 Information and Communication Systems for SH&E 
SHE POL. 006 Visitors and Contractors - Health and Safety Requirements Policy 
SHE POL. 007 Workplace Health, Safety and Welfare Requirements Policy 
SHE POL. 008 Auditing Safety, Health and Environmental Systems Policy 
SHE POL. 010 Employee Representatives Policy 
SHE POL. 022 S.H & E Organisation Policy 
SHE POL. 024 Risk Assessment Policy 
SHE POL. 025 Young Persons Risk Assessment Policy 
SHE POL. 026 Legionella Bacteria Control in Water Systems Policy 
SHE POL. 027 Construction Work Policy 
SHE POL. 030 Energy Integration Policy 
SHE POL. 031 Dangerous Goods Transportation Policy 
SHE POL. 032 Waste Prevention and Management Policy 
SHE POL. 034 Accident/Incident/Near Miss Reporting Policy 
SHE POL. 035 COSHH Risk Assessment Policy 
SHE POL. 036 Environmental Aspects and Impacts Assessment Policy 
SHE POL. 037 Legislation Register Policy 
SHE POL. 038 SHE&E Management System Description Policy 
SHE POL. 040 Spillage Prevention Policy 
SHE POL. 042 Training in Safety, Health and Environment Policy 
SHE POL. 043 Documentation Control Policy 
SHE POL. 044 Emergency Preparedness and Response Policy 
SHE POL. 046 Water, Wastewater and Surface Water Management Policy 
SHE POL. 047 Air Quality Management 
SHE POL. 048 Chemical Management and Hazard Communication Policy 
SHE POL. 050 Biorisk Management Policy 

 

 

 

 

 

 

 

 



Corporate and Site Standards/Procedures (11/07/18) 

Site Procedures 
HSE.2904 COSHH BIOLOGICAL AGENTS RISK ASSESSMENT 

PROCEDURE 
HSE.2934 ACCIDENT/ INCIDENT / NEAR MISS REPORTING PROCEDURE 
HSE.2905 COSHH ESSENTIALS/ASSESSNET RISK ASSESSMENT 

PROCEDURE 
HSE.3382 SITE INCIDENT CONTROLLER PROCEDURE - MILTON 

KEYNES, HAREFIELD, NEWBURY AND THE FARM 
HSE.3474 SPILLAGE RESPONSE PROCEDURE - NEWBURY 
HSE.3240 RISK ASSESSMENT PROCEDURE 
HSE.3473 SPILLAGE RESPONSE PROCEDURE - HAREFIELD 
SPF5036 HAZARDOUS CHEMICAL APPROVAL PROCEDURE CHECKLIST 
HSE.4927 HAZARDOUS CHEMICAL APPROVAL PROCEDURE 
HSE.2931 SAFETY, HEALTH & ENVIRONMENTAL LEGISLATION 

REGISTER PROCEDURE 
HSE.2935 TRAINING IN SAFETY, HEALTH & ENVIRONMENT PROCEDURE 
HSE.5075 CONTRACTOR AND VISITOR MANAGEMENT 
HSE.2933 AUDITING SAFETY, HEALTH AND ENVIRONMENTAL SYSTEMS 

PROCEDURE 
HSE.5089 EHS DEVICE BYPASS 
HSE.2930 EXTERNAL ENVIRONMENTAL COMMUNICATIONS 

PROCEDURE 
HSE.2932 ENVIRONMENTAL ASPECTS AND IMPACTS ASSESSMENT 

PROCEDURE 
HSE.2929 SAFETY, HEALTH & ENVIRONMENT DOCUMENTATION 

CONTROL PROCEDURE 
36.03.03.2 RELIANCE CHANGE MANAGEMENT PROCEDURE SOP  
 EHS DEVICE BYPASS 
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SOCOTEC Job Number:
Report Date:
Version: 1
Report By: Jamie Whiteman
MCERTS Number: MM 11 1134
MCERTS Level: MCERTS Level 2 - Team Leader
Technical Endorsements: 1, 2, 3 & 4

Report Approved By: David May
MCERTS Number: MM 07 862
Business Title: MCERTS Level 2 - Team Leader
Technical Endorsements: 1, 2, 3 & 4

Signature:

Email: mike.davies@socotec.com

Units C & D
Bankside Trade Park

Cirencester
GL7 1YT

Tel: 01285 700 593
 

Permit Reference:
N/A - Investigative Test

Mike Davies
Business Manager - South

Tel: 07976 297 465

Your contact at SOCOTEC LTD

Operator & Address:

Walton Manor

MK7 7AJ

Walton

MSD Animal Health

Milton Keynes

Release Point: 
Boiler 1

Sampling Date(s):
28th March 2019

28th March 2019
LSO 190355

STACK EMISSIONS MONITORING REPORT 

SOCOTEC UK Reporting Template v4 Page 1 of 23
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EXECUTIVE SUMMARY

Stack Emissions Monitoring Objectives

- Plant

- Operator

- Stack Emissions Monitoring Test House

Emissions Summary

Monitoring Times

Process Details

Monitoring Methods 

Analytical Methods

- Sampling Methods with Subsequent Analysis

- On-Site Testing

Sampling Location

- Sampling Plane Validation Criteria

- Duct Characteristics

- Sampling Lines & Sample Points

- Sampling Platform

- Sampling Location / Platform Improvement Recommendations

Sampling and Analytical Method Deviations

APPENDICES

APPENDIX 1 - Monitoring Schedule, Calibration Checklist & Monitoring Team

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

APPENDIX 3 - Measurement Uncertainty Budget Calculations

CONTENTS
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Walton Manor
Boiler 1

LSO 190355 / Version 1
28th March 2019

N/A - Investigative Test
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Plant

Boiler 1

Operator

MSD Animal Health

Walton Manor

Walton

Milton Keynes

MK7 7AJ

No Permit Applicable:  Investigative

Stack Emissions Monitoring Test House

SOCOTEC - Cirencester Laboratory
Units C & D
Bankside Trade Park
Cirencester
GL7 1YT
UKAS and MCERTS Accreditation Number: 1015

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.
MCERTS accredited results will only be claimed where both the sampling and analytical stages are UKAS accredited.
This test report shall not be reproduced, except in full, without written approval of SOCOTEC LTD.

MONITORING OBJECTIVES

SOCOTEC LTD were commissioned by Sara Mintern to carry out stack emissions monitoring to determine the release of prescribed pollutants from the
following Plant under normal operating conditions.

MSD Animal Health operates a boiler process at Walton Manor

EXECUTIVE SUMMARY 

Page 3 of 23
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Boiler 1

LSO 190355 / Version 1
28th March 2019

N/A - Investigative Test
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Parameter Units Result Calculated 
Uncertainty 

+/-
Oxides of Nitrogen (as NO2) mg/m³ 126.1 2.09 -
Carbon Monoxide mg/m³ 45.27 2.77 -
Oxygen % v/v 8.4 0.597 - P

Moisture % 7.97 0.51 - P

Stack Gas Temperature oC 178 - -

MCERTS 
accredited 

result

ND = None Detected,
Results at or below the limit of detection are highlighted by bold italic text.
The above volumetric flow rate is calculated using data from the preliminary survey.  Mass emissions for non isokinetic tests are calculated using 
these values. For all isokinetic testing the mass emission is calculated using test specific flow data and not the above values.        

EXECUTIVE SUMMARY

EMISSIONS SUMMARY

Reference conditions are 273K, 101.3kPa, dry gas 3% Oxygen.

P

P

P

Emission Limit 
Value (ELV)
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Combustion Gases 28 March 2019 12:39 - 13:39

Sampling TimesSampling Date(s)Parameter

EXECUTIVE SUMMARY 

Sampling Duration
MONITORING TIMES

60 minutes

Page 5 of 23
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Description of process Boiler

Continuous or batch Continuous

Product Details Heat and steam 

Part of batch to be monitored (if applicable) N/A

Normal load, throughput or continuous rating 100% Load

Fuel used during monitoring Natural Gas

Abatement None

Plume Appearance None visable

PROCESS DETAILS

Parameter

EXECUTIVE SUMMARY 

Process Details
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Species SOCOTEC UKAS Lab MCERTS Limit of Calculated Calculated
Technical Number Accredited Detection MU MU
Procedure Method (LOD) +/- % Result +/- % ELV

Oxides of 
Nitrogen

AE 102 1015 Yes 0.73 mg/m³ 1.7% N/A - No ELV

Carbon Monoxide AE 102 1015 Yes 0.39 mg/m³ 6.1% N/A - No ELV

Oxygen AE 102 1015 Yes 0.01% 7.1% N/A - No ELV

Moisture AE 105 1015 Yes 0.21% 6.36% N/A - No ELV

EXECUTIVE SUMMARY 

Monitoring Methods

The selection of standard reference / alternative methods employed by SOCOTEC is determined, wherever possible by the hierarchy of method
selection outlined in Environmental Protection Agency Technical Guidance Note (Monitoring) AG2.

 Method

AM - EN 14789:2017

SRM - EN 14792:2017

Standard Reference Method /  
Alternative  Method

SRM - EN 15058:2017

SRM - BS EN 14790

MONITORING METHODS 
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- - - - - - -

Species Analytical UKAS Lab MCERTS Laboratory Data Archive
Procedure Number Accredited Archive Period

Analysis Location
Oxides of 
Nitrogen

AE 102 1015 Yes
SOCOTEC - 

(Cirencester)
SOCOTEC - 

(Cirencester)
5 years

Carbon Monoxide AE 102 1015 Yes
SOCOTEC - 

(Cirencester)
SOCOTEC - 

(Cirencester)
5 years

Oxygen AE 102 1015 Yes
SOCOTEC - 

(Cirencester)
SOCOTEC - 

(Cirencester)
5 years

Moisture AE 105 1015 Yes
SOCOTEC - 

(Cirencester)
- -

EXECUTIVE SUMMARY 

Analytical Technique

Analytical Methods

Chemiluminescence

-

UKAS Lab 
Number

Analytical 
Procedure

Analytical TechniqueSpecies

Non Dispersive Infra Red

Gravimetric

Zirconia Cell

UKAS Accredited 
Lab Analysis

SAMPLING METHODS WITH SUBSEQUENT ANALYSIS

The following tables list the analytical methods employed together with the custody details.  Unless otherwise stated the samples are archived at the 
analysis lab location.

Analysis Lab
Archive
Period

Analysis Report 
number

ON-SITE TESTING
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Sampling Plane Validation Criteria Value Units Requirement Compliant Method

Lowest Differential Pressure - Pa >= 5 Pa - EN 15259

Lowest Gas Velocity - m/s - - -

Highest Gas Velocity - m/s - - -

Ratio of Gas Velocities - : 1 < 3 : 1 - EN 15259

Mean Velocity - m/s - - -

Maximum angle of flow with regard to duct axis - o  < 15o - EN 15259

No local negative flow - - - - EN 15259

Value Units Isokinetic

Shape Rectangular -

Depth 0.35 m Sample port size - 1/2" BSP

Width 0.20 m Number of lines used - 1

Area 0.07 m2 Number of points / line - 1

Port Depth 0 mm Duct orientation - Vertical

General Platform Information

Permanent / Temporary Platform / Ground level / Floor Level / Roof

Inside / Outside

AG1 Platform requirements

Is there a sufficient working area so work can be performed in a compliant manner

Platform has 2 levels of handrails (approximately 0.5 m & 1.0 m high)

Platform has vertical base boards (approximately 0.25 m high)

Platform has removable chains / self closing gates at the top of ladders

Handrail / obstructions do not hamper insertion of sampling equipment
Depth of Platform = >Stack depth / diameter + wall and port thickness + 1.5m

Sampling Platform Improvement Recommendations (if applicable)

SAMPLING PLATFORM

Non-Iso & 
Gases

SAMPLING LOCATION

N/A

N/A

DUCT CHARACTERISTICS

EXECUTIVE SUMMARY

Ground Level

N/A

N/A

Yes

N/A

Inside

SAMPLING LINES & POINTS
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Preliminary Traverse

It was not possible to perform a preliminary traverse due to the sample loction being positioned directly on the back of the boiler, therefore
mass emissions cannot be reported.

Sampling & Analytical Method Deviations

EXECUTIVE SUMMARY 
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APPENDIX 1 - Monitoring Schedule, Calibration Checklist & Monitoring Team

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

APPENDIX 3 - Measurement Uncertainty Budget Calculations
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SOCOTEC UKAS Lab MCERTS
Technical Number Accredited
Procedure Method

AE 102 1015 Yes 1
AE 102 1015 Yes 1
AE 102 1015 Yes 1
AE 105 1015 Yes 1

Oxygen
Moisture

Species

MONITORING SCHEDULE

Oxides of Nitrogen
Carbon Monoxide

SRM - EN 14792:2017

AM - EN 14789:2017
SRM - BS EN 14790

Standard Reference Method /  
Alternative Method

SRM - EN 15058:2017

Number of 
Samples

APPENDIX 1 - Monitoring Schedule, Calibration Checklist & Monitoring Team

 Method
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Equipment I.D. Equipment I.D. Equipment I.D.

- P1985 -

- - P2665

- - P733

- - -

- - P153

- - -

- - P1505

- - P1239

- - -

- - -

- - -

- - -

- P2904 -

- P1808 -

- - -

- - -

- - -

- - P2782

- - -

NOTE: If the equipment I.D is represented by a dash (-), then this piece of equipment has not been used for this test.

Cylinder I.D 
Number 

Supplier ppm %
Analytical 

Tolerance +/- %

Oxygen CG35 BOC - 10.3 2.0

Nitric Oxide SC26 BOC 81.1 - 2.0

Carbon Monoxide CG35 BOC 86.1 - 2.0
- - - - -

Level Expiry TE1 TE2 TE3 TE4 H&S

Jamie Whiteman MM 11 1134
MCERTS Level 

2
May-21 Oct-23 Feb-23 Nov-21 May-21 Oct-21

Stephen Huntley MM 02 081
MCERTS Level 

2
Mar-22 Mar-22 Mar-22 Mar-22 Nov-23 Sep-22

Meter Out Thermocouple

Control Box Timer

Extractive Sampling

Equipment

10m Heated Line (2)

15m Heated Line (1)

20m Heated Line (1)

Gas (traceable to ISO 17025)

Barometer

Equipment

Ecophysics NOx Analyser

Heater Controller

Last Impinger Arm

S-Pitot

FT-IR   Gasmet

Heated Line Controller (2)

Meter In Thermocouple Stopwatch

MCERTS 
Number 

TE / H&S Qualifications and Expiry DateMCERTS 

Probe

Probe Thermocouple

Stackmaster

FTIR Heater Box for Heated Line

1m Heated Line (3)

Callipers

20m Heated Line (2)

Probe JCT Heated Head Filter

Anemometer

Protractor

Digital Micromanometer

Control Box DGM

Box Thermocouples Tape Measure

Bernath 3006 FID

Stack Thermocouple

1m Heated Line (1)

L-Pitot

Oven Box

Personnel

CALIBRATION GASES

Equipment

Horiba PG-250 Analyser

Dioxins Cond. Thermocouple 10m Heated Line (1)

-

Signal 3030 FID

Instrumental Analyser/s

APPENDIX 1 - Monitoring Schedule, Calibration Checklist & Monitoring Team

CALIBRATEABLE EQUIPMENT CHECKLIST
Miscellaneous

Laboratory Balance

1m Heated Line (2)

Mass Flow Controller

Thermo FID

Digital Temperature Meter

Servomex

Probe Thermocouple

FT-IR Oven Box

MFC Display module

STACK EMISSIONS MONITORING TEAM

Chiller (JCT/MAK 10)Site Balance

5m Heated Line (1)

Small DGM

Heated Line Controller (1)

Site temperature Logger

Inclinometer (Swirl Device)

MONITORING TEAM
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LOD ELV Emission
mg/m³ mg/m³ Rate g/hr

0.73 - -

0.39 - -

LOD
%

0.01

Reference conditions are 273K, 101.3kPa, dry gas 3% Oxygen.

Date Chiller Temperature (°C) 2.0

Start Time Requirement  < 4°C

End Time Compliant Yes

Gas Range Zero Reading Span Reading Zero Check Zero Check Span Check Response Leak Rate
(ppm / %) at analyser at analyser at analyser down line down line Time (Secs) %

Nitric Oxide 250 0.00 81.1 0.00 0.20 80.8 26 0.37

Carbon Monoxide 200 0.00 86.1 0.00 0.30 86.4 22 -0.35

Oxygen 25 0.00 10.30 0.00 0.04 10.31 28 -0.10

Date Chiller Temperature (°C) 2.0

Start Time Requirement < 4°C

End Time Compliant Yes

Zero Check Span Check Zero Drift Span Drift Corrected Values
at Analyser at Analyser (%) (%) ppm / %

0.30 81.2 0.37 -0.25 O O
N/A - not 
corrected

0.40 86.5 0.46 0.00 O O
N/A - not 
corrected

0.05 10.34 0.49 -0.10 O O
N/A - not 
corrected

Gas

Nitrci Oxide

Carbon Monoxide

Oxygen

Corrected for 
Zero Drift

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

45.27

Sampling Time and Date

12:39 - 13:39                                                                                      
28 March 2019

09:10

%
Test

PRE-SAMPLING CALIBRATION DATA

16:30

12:39 - 13:39                                                                                      
28 March 2019

Oxides of Nitrogen 126.1

Carbon Monoxide

Sampling Time and Date

28 March 2019

12:39 - 13:39                                                                                      
28 March 2019

16:45

09:25

Concentration

8.44

Corrected for 
Span Drift

Concentration
mg/m³ 

Oxygen

POST-SAMPLING CALIBRATION DATA

28 March 2019

Test

COMBUSTION GASES SUMMARY
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OXIDES OF NITROGEN (as NO2) EMISSIONS CHART
APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

CARBON MONOXIDE EMISSIONS CHART
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OXYGEN EMISSIONS CHART

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts
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Test Number Start Weight End Weight Total gain Concentration LOD Uncertainty

kg kg kg % % %

Run 1 3.3433 3.3474 0.0041 8.0 0.21 6.4

Test Number
Sampling 
Duration

Total Volume 
Sampled

Sampling Rate Start Leak Rate End Leak Rate
Acceptable 
Leak Rate

mins l l/min l/min l/min l/min

Run 1 30 59 2.0 0.01 0.01 0.04 Yes

Sampling Time and Date

12:39-13:09                                                                            
28 March 2019

Moisture Quality Assurance

MOISTURE CALCULATIONS

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

Moisture Determination - Non Isokinetic

Leak Tests 
Acceptable?
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Value Units
Stack Depth 0.35 m Sampling Distance Distance into Units
Stack Width 0.20 m Point (% of Depth) Stack
Area 0.07 m2 A 50 0.18 m

Sampling Distance Distance into Swirl
Point (% of Depth) Stack (m) o

- - - -
- - - -
- - - -
- - - -

- - - -

- - - -

- - - -

- - - -
- - - -
- - - -
- - - -
- - - -

- - - -

- - - -
- - - -
- - - -

Isokinetic sampling point - - - -
Isokinetic sampling points not used - - - -
Non Isokinetic/Gases sampling point - - - -

- - - -

Boiler 1 Boiler 2

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

Non-Isokinetic/Gases Sampling

Isokinetic Sampling 

STACK DIAGRAM

SAMPLING LOCATION

Sampling Line 
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Run Sampled 
Volume

Sampled Gas 
Temp

Sampled Gas 
Pressure

Sampled Gas 
Humidity

Oxygen 
Content

Leak

m³ K kPa % by volume % by volume %

MU required < 2% < 2% < 1% < 1% < 10% < 2%
Run 1 0.000 2.0 0.50 1.0 0.1 -
as a % 0.07 0.44 0.49 1.0 1.18 0.51
compliant? Yes Yes Yes Yes Yes Yes

Run Uncollected
Mass

m³ mg - mg/m³ mg
Run 1 0.0 4100 1.4 204.2 58 -
MU as % v/v 0.11 0.21 0.17 0.03 0.12 0.32
MU as % 1.2 2.4 0.80 0.3 1.4 -

0.63 % v/v 6.36 %
Reference – SOCOTEC Technical Procedure AE150 Estimation of Uncertainty of Measurement

Mass Gained

APPENDIX 3 - Measurement Uncertainty Budget Calculations

R1 - Uncertainty expressed at a 95% confidence level (where k = 2)

O2 Correction Leak Combined 
uncertainty

MEASUREMENT UNCERTAINTY BUDGET - MOISTURE

Volume (STP)
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- mg/m3

126.1 mg/m3

166 mg/m3

513 mg/m3

  Value MU Met?
26 Yes
60 -
60 -
60 -

0.11 Yes
0.1 Yes

-0.40 Yes
0.37 Yes
-0.25 Yes
0.25 Yes
0.25 Yes
0.25 Yes
3.00 Yes
0.03 Yes
N/A -
0.03 Yes

Uncertainty
U r = S r

U lof

U d,z

U d,s

U t,z

U t,s

U p

U fit

U v

U i 

U adj

126.07 mg/m3

1.07 mg/m3

2.09 mg/m3

- % ELV

2.1 mg/m3

1.7 % value

seconds

-

lack of fit

atmospheric pressure dependence 

Zero drift 

influence of Ambient Temp at Span

Value of uncertainty quantity

0.000

0.031

Combined uncertainty
Expanded at a 95% confidence interval

influence of supply voltage
influence of sample gas flow

Number of readings in measurement

seconds

< 0.1%vol /10 volt

Limit value

Influence of Vibration
dependence on voltage

<1 % range

-0.142

Concentration @ Ref conditions

-

Expanded uncertainty expressed with a level of confidence of 95%

influence of Ambient Temp at Zero

-

volume or pressure flow dependence

Developed for the STA by R Robinson, NPL

influence of sample gas pressure

Span drift 

minutes

Expanded uncertainty expressed with a level of confidence of 95%

% range

% full scale

<2%

Combined interference

180

0.566

<2 % range

Logger sampling interval

Repeatability at zero

0.095

% full scale

% of full scale/2 kPa

 

0.173

% full scale

Measurement uncertainty (Concentration Measured)

Combined Interfence

<2% range/24hr

-

0.004
Uncertainty of Cal gas 0.811

<3% range / 10 K

short term span drift

Deviation from linearity

% full scale

% full scale/10V
<4% of Range

Measurement period

% of upper limit of Cal range

<3% / 2 kPa
% of full scale/3 kPa <2 % / 3 kPa

<2% range / 24hr

Response time

ambient temperature dependence zero / span

 

Analyser Full Scale

< 2% of value

repeatability
-0.231
0.004

Expanded uncertainty expressed with a level of confidence of 95%

Repeatability at span level

losses in the line (leak) % of value

short term zero drift 0.214

% full scale/10K

specification

APPENDIX 3 - Measurement Uncertainty Budget Calculations

MEASUREMENT UNCERTAINTY BUDGET - OXIDES OF NITROGEN

% of value

Cal gas conc

Units

Performance characteristic

<2 % range
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- mg/m3

45.3 mg/m3

107.6 mg/m3

250 mg/m3

  Value MU Met?
22 Yes
60 -
60 -
60 -
0.1 Yes
0.2 Yes

0.61 Yes
0.46 Yes
0.00 Yes
0.2 Yes

0.44 Yes
1 Yes

0.03 Yes
-0.06 Yes
N/A N/A
0.00 Yes
1.00 Yes

N/A - Horiba's are not effected by Vibration

Uncertainty
U r = S r

U lof

U d,z  
U d,s

U t,z

U t,s

U p

U fit

U v

U i 

U adj

31.5 mg/m3

1.0 mg/m3

1.9 mg/m3

- % ELV

1.9 mg/m3

6.1 % value

0.74
Uncertainty of Cal gas 0.43

Expanded uncertainty expressed with a level of confidence of 95%
 

Expanded uncertainty expressed with a level of confidence of 95%

Reference – SOCOTEC Technical Procedure AE150 Estimation of Uncertainty of Measurement
Developed for the STA by R Robinson, NPL

Repeatability at span level

Cal gas conc

% of value

0.35

influence of Ambient Temp zero

-0.09influence of supply voltage

 

Combined uncertainty
Expanded uncertainty

influence of Ambient Temp span

Measurement uncertainty (Concentration Measured)

Expanded uncertainty expressed with a level of confidence of 95%

0.05

Combined Interfence

influence of sample gas pressure
0.05

Uncertainty of calibration gas

0.00
0.14

% of value

<2% range / 24hr

Performance characteristic
0.003

influence of sample gas flow

% of upper limit of Cal range
losses in the line (leak)

<2 % / 3 kPa

< 0.1%vol /10 volt
<4% of Range

0.12

short term span drift

Influence of Vibration

atmospheric pressure dependence
ambient temperature dependence zero / span

repeatability

% of full scale/3 kPa

<2%

<3% / 2 kPa

Value of uncertainty quantity

0.27

% of value < 2% of value
< 2% of value

lack of fit
short term zero drift

% full scale

Analyser Full Scale

Limit value

MEASUREMENT UNCERTAINTY BUDGET - CARBON MONOXIDE

% of Range
% full scale/10K

% full scale

Deviation from linearity

volume or pressure flow dependence
<2% range/24hr

-
<1 % rangeRepeatability at zero

Concentration @ Ref conditions

Measurement period

% of full scale/2 kPa

seconds
Performance characteristics
Response time

APPENDIX 3 - Measurement Uncertainty Budget Calculations

Zero drift 

Number of readings in measurement
-
-

specification

% full scale

% full scale/10V

Span drift 

<2 % range

minutes

% full scale

180

-

Units

<3% range / 10 K
Combined interference
dependence on voltage

<2 % range

secondsLogger sampling interval
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3 %vol
8.44 %vol
10.3 %vol
25 %vol

  Value MU Met?
28 Yes
60 -
60 -
60 -

0.25 Yes
0.15 Yes
0.13 Yes
0.49 Yes
-0.10 Yes
0.03 Yes
0.05 Yes
-0.08 Yes
0.14 Yes
0.00 Yes
0.14 Yes
0.1 Yes

Uncertainty
U r = S r

U lof

U d,z

U d,s

U t,z

U t,s

U p

U fit

U v

U i 

U adj

8.44 %
0.30 %
0.60 %

0.6 %

7.07 % vol

<2 % / 3 kPa

% full scale <2 % range
Repeatability at zero

-

-

<2 % range

<1 % range
-

Analyser Full Scale

Logger sampling interval

<3% / 2 kPa

0.2803
-0.0561

atmospheric pressure dependence

short term zero drift

Expanded uncertainty

Combined interference

Uncertainty of Cal gas

0.0001

influence of Ambient Temp at Zero
influence of Ambient Temp at Span

<2% range / 24hr

% of full scale/2 kPa

losses in the line (leak)
Uncertainty of calibration gas

Measurement uncertainty (Concentration Measured)

Zero drift % full scale

180

Number of readings in measurement

specification

seconds
Response time
 

Reported Concentration
Calibration gas

Span drift % full scale

Deviation from linearity
Repeatability at span level

% of value

% full scale

minutesMeasurement period -

MEASUREMENT UNCERTAINTY BUDGET - OXYGEN

ambient temperature dependence

< 2% of value

Performance characteristic
repeatability

influence of sample gas flow

Developed for the STA by R Robinson, NPL

0.0001

0.0751

short term span drift

% range

lack of fit

Expanded uncertainty expressed with a level of confidence of 95%

Combined uncertainty

Expanded uncertainty expressed with a level of confidence of 95%

0.0485

-0.0017
0.0000influence of sample gas pressure

seconds

Reference 

Units

% of full scale/3 kPavolume or pressure flow dependence

% full scale/10K <3% range / 10 K

APPENDIX 3 - Measurement Uncertainty Budget Calculations

<4% of Range

< 2% of value
% of value

Value of uncertainty quantity

influence of supply voltage
Combined Interfence

0.0083

0.0173

% full scale/10V < 0.1%vol /10 volt

0.0515

% of value
dependence on voltage

<2% range/24hr
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https://www.surveymonkey.co.uk/r/CAE_customer_feedback_weblink

END OF REPORT

Thank you for choosing SOCOTEC for your environmental monitoring needs. We hope our services have met your requirements and that you are fully satisfied 
with your experience of working with us, we really do value your custom and would welcome your feedback.  We would appreciate it if you could take a moment 
to complete a short online questionnaire so that we can improve our operations and address any areas that have not met with your expectations, by clicking on 

the following 

APPENDIX 3 - Measurement Uncertainty Budget Calculations
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Plant

Boiler 2

Operator

MSD Animal Health

Walton Manor

Walton

Milton Keynes

MK7 7AJ

No Permit Applicable:  Investigative

Stack Emissions Monitoring Test House

SOCOTEC - Cirencester Laboratory
Units C & D
Bankside Trade Park
Cirencester
GL7 1YT
UKAS and MCERTS Accreditation Number: 1015

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.
MCERTS accredited results will only be claimed where both the sampling and analytical stages are UKAS accredited.
This test report shall not be reproduced, except in full, without written approval of SOCOTEC LTD.

MONITORING OBJECTIVES

SOCOTEC LTD were commissioned by Sara Mintern to carry out stack emissions monitoring to determine the release of prescribed pollutants from the
following Plant under normal operating conditions.

MSD Animal Health operates a boiler process at Walton Manor

EXECUTIVE SUMMARY 

Page 3 of 23

MSD Animal Health
Walton Manor
Boiler 2

LSO 190355 / Version 1
28th March 2019

N/A - Investigative Test



SOCOTEC UK LTD

www.socotec.co.uk

Parameter Units Result Calculated 
Uncertainty 

+/-
Oxides of Nitrogen (as NO2) mg/m³ 123.4 2.09 -
Carbon Monoxide mg/m³ 20.63 2.72 -
Oxygen % v/v 7.8 0.597 - P

Moisture % 6.70 0.50 - P

Stack Gas Temperature oC 178 - -

Emission Limit 
Value (ELV)

P

P

Reference conditions are 273K, 101.3kPa, dry gas 3% Oxygen.

P

EXECUTIVE SUMMARY

EMISSIONS SUMMARY

ND = None Detected,
Results at or below the limit of detection are highlighted by bold italic text.
The above volumetric flow rate is calculated using data from the preliminary survey.  Mass emissions for non isokinetic tests are calculated using 
these values. For all isokinetic testing the mass emission is calculated using test specific flow data and not the above values.        

MCERTS 
accredited 

result
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Combustion Gases 48 minutes

MONITORING TIMES
Sampling TimesSampling Date(s)Parameter

EXECUTIVE SUMMARY 

Sampling Duration

14:18 - 15:0628 March 2019
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Description of process Boiler

Continuous or batch Continuous

Product Details Heat and steam 

Part of batch to be monitored (if applicable) N/A

Normal load, throughput or continuous rating 100% Load

Fuel used during monitoring Natural Gas

Abatement None

Plume Appearance None visable

Process Details

EXECUTIVE SUMMARY 

Parameter

PROCESS DETAILS
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Species SOCOTEC UKAS Lab MCERTS Limit of Calculated Calculated
Technical Number Accredited Detection MU MU
Procedure Method (LOD) +/- % Result +/- % ELV

Oxides of 
Nitrogen

AE 102 1015 Yes 0.71 mg/m³ 1.7% N/A - No ELV

Carbon Monoxide AE 102 1015 Yes 0.38 mg/m³ 13.2% N/A - No ELV

Oxygen AE 102 1015 Yes 0.01% 7.6% N/A - No ELV

Moisture AE 105 1015 Yes 0.21% 7.39% N/A - No ELV

MONITORING METHODS 
 Method

AM - EN 14789:2017

SRM - EN 14792:2017

Standard Reference Method /  
Alternative  Method

SRM - EN 15058:2017

SRM - BS EN 14790

The selection of standard reference / alternative methods employed by SOCOTEC is determined, wherever possible by the hierarchy of method
selection outlined in Environmental Protection Agency Technical Guidance Note (Monitoring) AG2.

Monitoring Methods

EXECUTIVE SUMMARY 
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- - - - - - -

Species Analytical UKAS Lab MCERTS Laboratory Data Archive
Procedure Number Accredited Archive Period

Analysis Location
Oxides of 
Nitrogen

AE 102 1015 Yes
SOCOTEC - 

(Cirencester)
SOCOTEC - 

(Cirencester)
5 years

Carbon Monoxide AE 102 1015 Yes
SOCOTEC - 

(Cirencester)
SOCOTEC - 

(Cirencester)
5 years

Oxygen AE 102 1015 Yes
SOCOTEC - 

(Cirencester)
SOCOTEC - 

(Cirencester)
5 years

Moisture AE 105 1015 Yes
SOCOTEC - 

(Cirencester)
- -

ON-SITE TESTING

Analysis Report 
number

UKAS Accredited 
Lab Analysis

SAMPLING METHODS WITH SUBSEQUENT ANALYSIS

The following tables list the analytical methods employed together with the custody details.  Unless otherwise stated the samples are archived at the 
analysis lab location.

Analysis Lab
Archive
Period

UKAS Lab 
Number

Analytical 
Procedure

Analytical TechniqueSpecies

Non Dispersive Infra Red

Gravimetric

Zirconia Cell

-

Analytical Methods

Chemiluminescence

Analytical Technique

EXECUTIVE SUMMARY 
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Sampling Plane Validation Criteria Value Units Requirement Compliant Method

Lowest Differential Pressure - Pa >= 5 Pa - EN 15259

Lowest Gas Velocity - m/s - - -

Highest Gas Velocity - m/s - - -

Ratio of Gas Velocities - : 1 < 3 : 1 - EN 15259

Mean Velocity - m/s - - -

Maximum angle of flow with regard to duct axis - o  < 15o - EN 15259

No local negative flow - - - - EN 15259

Value Units Isokinetic

Shape Rectangular -

Depth 0.35 m Sample port size - 1/2" BSP

Width 0.20 m Number of lines used - 1

Area 0.07 m2 Number of points / line - 1

Port Depth 0 mm Duct orientation - Vertical

General Platform Information

Permanent / Temporary Platform / Ground level / Floor Level / Roof

Inside / Outside

AG1 Platform requirements

Is there a sufficient working area so work can be performed in a compliant manner

Platform has 2 levels of handrails (approximately 0.5 m & 1.0 m high)

Platform has vertical base boards (approximately 0.25 m high)

Platform has removable chains / self closing gates at the top of ladders

Handrail / obstructions do not hamper insertion of sampling equipment
Depth of Platform = >Stack depth / diameter + wall and port thickness + 1.5m

Sampling Platform Improvement Recommendations (if applicable)

SAMPLING LINES & POINTS

N/A

N/A

Yes

N/A

Inside

N/A

N/A

DUCT CHARACTERISTICS

EXECUTIVE SUMMARY

Ground Level

SAMPLING LOCATION

SAMPLING PLATFORM

Non-Iso & 
Gases
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Preliminary Traverse

Sampling & Analytical Method Deviations

EXECUTIVE SUMMARY 

It was not possible to perform a preliminary traverse due to the sample loction being positioned directly on the back of the boiler, therefore
mass emissions cannot be reported.
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APPENDIX 1 - Monitoring Schedule, Calibration Checklist & Monitoring Team

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

APPENDIX 3 - Measurement Uncertainty Budget Calculations

CONTENTS

APPENDICES
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SOCOTEC UKAS Lab MCERTS
Technical Number Accredited
Procedure Method

AE 102 1015 Yes 1
AE 102 1015 Yes 1
AE 102 1015 Yes 1
AE 105 1015 Yes 1

 Method
Number of 
Samples

APPENDIX 1 - Monitoring Schedule, Calibration Checklist & Monitoring Team

Standard Reference Method /  
Alternative Method

SRM - EN 15058:2017

SRM - BS EN 14790
AM - EN 14789:2017

SRM - EN 14792:2017
Carbon Monoxide
Oxygen
Moisture

Species

MONITORING SCHEDULE

Oxides of Nitrogen
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Equipment I.D. Equipment I.D. Equipment I.D.

- P1985 -

- - P2665

- - P733

- - -

- - P153

- - -

- - P1505

- - P1239

- - -

- - -

- - -

- - -

- P2904 -

- P1808 -

- - -

- - -

- - -

- - P2782

- - -

NOTE: If the equipment I.D is represented by a dash (-), then this piece of equipment has not been used for this test.

Cylinder I.D 
Number 

Supplier ppm %
Analytical 

Tolerance +/- %

Oxygen CG35 BOC - 10.3 2.0

Nitric Oxide SC26 BOC 81.1 - 2.0

Carbon Monoxide CG35 BOC 86.1 - 2.0
- - - - -

Level Expiry TE1 TE2 TE3 TE4 H&S

Jamie Whiteman MM 11 1134
MCERTS Level 

2
May-21 Oct-23 Feb-23 Nov-21 May-21 Oct-21

Stephen Huntley MM 02 081
MCERTS Level 

2
Mar-22 Mar-22 Mar-22 Mar-22 Nov-23 Sep-22

MONITORING TEAM

Site Balance

5m Heated Line (1)

Small DGM

Heated Line Controller (1)

Site temperature Logger

Inclinometer (Swirl Device)

STACK EMISSIONS MONITORING TEAM

Chiller (JCT/MAK 10)

Laboratory Balance

1m Heated Line (2)

Mass Flow Controller

Thermo FID

Digital Temperature Meter

Servomex

Probe Thermocouple

FT-IR Oven Box

MFC Display module

Signal 3030 FID

Instrumental Analyser/s

APPENDIX 1 - Monitoring Schedule, Calibration Checklist & Monitoring Team

CALIBRATEABLE EQUIPMENT CHECKLIST
Miscellaneous

Control Box DGM

Box Thermocouples Tape Measure

Bernath 3006 FID

Stack Thermocouple

1m Heated Line (1)

L-Pitot

Oven Box

Personnel

CALIBRATION GASES

Equipment

Horiba PG-250 Analyser

Dioxins Cond. Thermocouple 10m Heated Line (1)

-

Heated Line Controller (2)

Meter In Thermocouple Stopwatch

MCERTS 
Number 

TE / H&S Qualifications and Expiry DateMCERTS 

Probe

Probe Thermocouple

Stackmaster

FTIR Heater Box for Heated Line

1m Heated Line (3)

Callipers

20m Heated Line (2)

Probe JCT Heated Head Filter

Anemometer

Protractor

Digital Micromanometer

S-Pitot

FT-IR   Gasmet

Barometer

Equipment

Ecophysics NOx Analyser

Heater Controller

Last Impinger Arm

Gas (traceable to ISO 17025)

10m Heated Line (2)

15m Heated Line (1)

20m Heated Line (1)

Meter Out Thermocouple

Control Box Timer

Extractive Sampling

Equipment
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LOD ELV Emission
mg/m³ mg/m³ Rate g/hr

0.71 - -

0.38 - -

LOD
%

0.01

Reference conditions are 273K, 101.3kPa, dry gas 3% Oxygen.

Date Chiller Temperature (°C) 2.0

Start Time Requirement  < 4°C

End Time Compliant Yes

Gas Range Zero Reading Span Reading Zero Check Zero Check Span Check Response Leak Rate
(ppm / %) at analyser at analyser at analyser down line down line Time (Secs) %

Nitric Oxide 250 0.00 81.1 0.00 0.20 80.8 26 0.37

Carbon Monoxide 200 0.00 86.1 0.00 0.30 86.4 22 -0.35

Oxygen 25 0.00 10.30 0.00 0.04 10.31 28 -0.10

Date Chiller Temperature (°C) 2.0

Start Time Requirement < 4°C

End Time Compliant Yes

Zero Check Span Check Zero Drift Span Drift Corrected Values
at Analyser at Analyser (%) (%) ppm / %

0.30 81.2 0.37 -0.25 O O
N/A - not 
corrected

0.40 86.5 0.46 0.00 O O
N/A - not 
corrected

0.05 10.34 0.49 -0.10 O O
N/A - not 
corrected

Oxygen

POST-SAMPLING CALIBRATION DATA

28 March 2019

Test

COMBUSTION GASES SUMMARY

Concentration
mg/m³ 

16:45

09:25

Concentration

7.85

Oxides of Nitrogen 123.4

Carbon Monoxide

Sampling Time and Date

28 March 2019

14:18 - 15:06                                                                                      
28 March 2019

20.63

Sampling Time and Date

14:18 - 15:06                                                                                      
28 March 2019

09:10

%
Test

PRE-SAMPLING CALIBRATION DATA

16:30

14:18 - 15:06                                                                                      
28 March 2019

Corrected for 
Span Drift

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

Corrected for 
Zero Drift

Gas

Nitrci Oxide

Carbon Monoxide

Oxygen
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CARBON MONOXIDE EMISSIONS CHART

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

OXIDES OF NITROGEN (as NO2) EMISSIONS CHART
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APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

OXYGEN EMISSIONS CHART
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Test Number Start Weight End Weight Total gain Concentration LOD Uncertainty

kg kg kg % % %

Run 1 3.3477 3.3511 0.0034 6.7 0.21 7.4

Test Number
Sampling 
Duration

Total Volume 
Sampled

Sampling Rate Start Leak Rate End Leak Rate
Acceptable 
Leak Rate

mins l l/min l/min l/min l/min

Run 1 30 59 2.0 0.01 0.01 0.04 Yes

Leak Tests 
Acceptable?

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

Moisture Determination - Non Isokinetic

Moisture Quality Assurance

MOISTURE CALCULATIONS

14:18-14:48                                                                            
28 March 2019

Sampling Time and Date
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Value Units
Stack Depth 0.35 m Sampling Distance Distance into Units
Stack Width 0.20 m Point (% of Depth) Stack
Area 0.07 m2 A 50 0.18 m

Sampling Distance Distance into Swirl
Point (% of Depth) Stack (m) o

- - - -
- - - -
- - - -
- - - -

- - - -

- - - -

- - - -

- - - -
- - - -
- - - -
- - - -
- - - -

- - - -

- - - -
- - - -
- - - -

Isokinetic sampling point - - - -
Isokinetic sampling points not used - - - -
Non Isokinetic/Gases sampling point - - - -

- - - -

Boiler 1 Boiler 2

SAMPLING LOCATION

Isokinetic Sampling 

STACK DIAGRAM

Non-Isokinetic/Gases Sampling

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

Sampling Line 
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Run Sampled 
Volume

Sampled Gas 
Temp

Sampled Gas 
Pressure

Sampled Gas 
Humidity

Oxygen 
Content

Leak

m³ K kPa % by volume % by volume %

MU required < 2% < 2% < 1% < 1% < 10% < 2%
Run 1 0.000 2.0 0.50 1.0 0.1 -
as a % 0.07 0.44 0.49 1.0 1.27 0.51
compliant? Yes Yes Yes Yes Yes Yes

Run Uncollected
Mass

m³ mg - mg/m³ mg
Run 1 0.0 3400 1.4 169.4 58 -
MU as % v/v 0.09 0.21 0.14 0.02 0.12 0.30
MU as % 1.2 2.9 0.76 0.3 1.7 -

0.59 % v/v 7.39 %
Reference – SOCOTEC Technical Procedure AE150 Estimation of Uncertainty of Measurement

Volume (STP)

MEASUREMENT UNCERTAINTY BUDGET - MOISTURE

Leak Combined 
uncertainty

O2 Correction

R1 - Uncertainty expressed at a 95% confidence level (where k = 2)

APPENDIX 3 - Measurement Uncertainty Budget Calculations

Mass Gained
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- mg/m3

123.4 mg/m3

166 mg/m3

513 mg/m3

  Value MU Met?
26 Yes
60 -
48 -
48 -

0.11 Yes
0.1 Yes

-0.40 Yes
0.37 Yes
-0.25 Yes
0.25 Yes
0.25 Yes
0.25 Yes
3.00 Yes
0.03 Yes
N/A -
0.03 Yes

Uncertainty
U r = S r

U lof

U d,z

U d,s

U t,z

U t,s

U p

U fit

U v

U i 

U adj

123.38 mg/m3

1.07 mg/m3

2.09 mg/m3

- % ELV

2.1 mg/m3

1.7 % value

Performance characteristic

<2 % range% of value

Cal gas conc

Units specification

APPENDIX 3 - Measurement Uncertainty Budget Calculations

MEASUREMENT UNCERTAINTY BUDGET - OXIDES OF NITROGEN

< 2% of value

repeatability
-0.231
0.004

Expanded uncertainty expressed with a level of confidence of 95%

Repeatability at span level

losses in the line (leak) % of value

short term zero drift 0.214

% full scale/10K

Response time

ambient temperature dependence zero / span

 

Analyser Full Scale

<3% / 2 kPa
% of full scale/3 kPa <2 % / 3 kPa

<2% range / 24hr

<2 % range

Logger sampling interval

Repeatability at zero

0.097

% full scale

% of full scale/2 kPa

 

0.173

% full scale

Measurement uncertainty (Concentration Measured)

Combined Interfence

<2% range/24hr

-

0.004
Uncertainty of Cal gas 0.811

<3% range / 10 K

short term span drift

Deviation from linearity

% full scale

% full scale/10V
<4% of Range

Measurement period

% of upper limit of Cal range

Number of readings in measurement

seconds

< 0.1%vol /10 volt

Limit value

Influence of Vibration
dependence on voltage

<1 % range

-0.142

Concentration @ Ref conditions

-

Expanded uncertainty expressed with a level of confidence of 95%

influence of Ambient Temp at Zero

-

volume or pressure flow dependence

Developed for the STA by R Robinson, NPL

influence of sample gas pressure

Span drift 

minutes

Expanded uncertainty expressed with a level of confidence of 95%

% range

% full scale

<2%

Combined interference

180

0.566influence of Ambient Temp at Span

Value of uncertainty quantity

0.000

0.031

Combined uncertainty
Expanded at a 95% confidence interval

influence of supply voltage
influence of sample gas flow

seconds

-

lack of fit

atmospheric pressure dependence 

Zero drift 
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- mg/m3

20.6 mg/m3

107.6 mg/m3

250 mg/m3

  Value MU Met?
22 Yes
60 -
48 -
48 -
0.1 Yes
0.2 Yes

0.61 Yes
0.46 Yes
0.00 Yes
0.2 Yes

0.44 Yes
1 Yes

0.03 Yes
-0.06 Yes
N/A N/A
0.00 Yes
1.00 Yes

N/A - Horiba's are not effected by Vibration

Uncertainty
U r = S r

U lof

U d,z  
U d,s

U t,z

U t,s

U p

U fit

U v

U i 

U adj

14.7 mg/m3

1.0 mg/m3

1.9 mg/m3

- % ELV

1.9 mg/m3

13.2 % value

Number of readings in measurement
-
-

specification

% full scale

% full scale/10V

Span drift 

<2 % range

minutes

% full scale

180

-

Units

<3% range / 10 K
Combined interference
dependence on voltage

<2 % range

secondsLogger sampling interval

Analyser Full Scale

Limit value

MEASUREMENT UNCERTAINTY BUDGET - CARBON MONOXIDE

% of Range
% full scale/10K

% full scale

Deviation from linearity

volume or pressure flow dependence
<2% range/24hr

-
<1 % rangeRepeatability at zero

Concentration @ Ref conditions

Measurement period

% of full scale/2 kPa

seconds
Performance characteristics
Response time

APPENDIX 3 - Measurement Uncertainty Budget Calculations

Zero drift 

Uncertainty of calibration gas

0.00
0.14

% of value

<2% range / 24hr

Performance characteristic
0.003

influence of sample gas flow

% of upper limit of Cal range
losses in the line (leak)

<2 % / 3 kPa

< 0.1%vol /10 volt
<4% of Range

0.12

short term span drift

Influence of Vibration

atmospheric pressure dependence
ambient temperature dependence zero / span

repeatability

% of full scale/3 kPa

<2%

<3% / 2 kPa

Value of uncertainty quantity

0.27

% of value < 2% of value
< 2% of value

lack of fit
short term zero drift

% full scale

-0.09influence of supply voltage

 

Combined uncertainty
Expanded uncertainty

influence of Ambient Temp span

Measurement uncertainty (Concentration Measured)

Expanded uncertainty expressed with a level of confidence of 95%

0.05

Combined Interfence

influence of sample gas pressure
0.05

Repeatability at span level

Cal gas conc

% of value

0.35

influence of Ambient Temp zero

Reference – SOCOTEC Technical Procedure AE150 Estimation of Uncertainty of Measurement
Developed for the STA by R Robinson, NPL

0.74
Uncertainty of Cal gas 0.43

Expanded uncertainty expressed with a level of confidence of 95%
 

Expanded uncertainty expressed with a level of confidence of 95%
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3 %vol
7.85 %vol
10.3 %vol
25 %vol

  Value MU Met?
28 Yes
60 -
48 -
48 -

0.25 Yes
0.15 Yes
0.13 Yes
0.49 Yes
-0.10 Yes
0.03 Yes
0.05 Yes
-0.08 Yes
0.14 Yes
0.00 Yes
0.14 Yes
0.1 Yes

Uncertainty
U r = S r

U lof

U d,z

U d,s

U t,z

U t,s

U p

U fit

U v

U i 

U adj

7.85 %
0.30 %
0.60 %

0.6 %

7.60 % vol

0.0173

% full scale/10V < 0.1%vol /10 volt

0.0515

% of value
dependence on voltage

<2% range/24hr

<4% of Range

< 2% of value
% of value

Value of uncertainty quantity

influence of supply voltage
Combined Interfence

0.0083

APPENDIX 3 - Measurement Uncertainty Budget Calculations

seconds

Reference 

Units

% of full scale/3 kPavolume or pressure flow dependence

% full scale/10K <3% range / 10 K

lack of fit

Expanded uncertainty expressed with a level of confidence of 95%

Combined uncertainty

Expanded uncertainty expressed with a level of confidence of 95%

0.0485

-0.0017
0.0000influence of sample gas pressure

-

MEASUREMENT UNCERTAINTY BUDGET - OXYGEN

ambient temperature dependence

< 2% of value

Performance characteristic
repeatability

influence of sample gas flow

Developed for the STA by R Robinson, NPL

0.0001

0.0751

short term span drift

% range

% full scale

Deviation from linearity
Repeatability at span level

% of value

% full scale

minutesMeasurement period

Response time
 

Reported Concentration
Calibration gas

Span drift 

180

Number of readings in measurement

specification

seconds

<3% / 2 kPa

0.2803
-0.0561

atmospheric pressure dependence

short term zero drift

Expanded uncertainty

Combined interference

Uncertainty of Cal gas

0.0001

influence of Ambient Temp at Zero
influence of Ambient Temp at Span

<2% range / 24hr

% of full scale/2 kPa

losses in the line (leak)
Uncertainty of calibration gas

Measurement uncertainty (Concentration Measured)

Zero drift % full scale

<2 % / 3 kPa

% full scale <2 % range
Repeatability at zero

-

-

<2 % range

<1 % range
-

Analyser Full Scale

Logger sampling interval
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APPENDIX 3 - Measurement Uncertainty Budget Calculations

https://www.surveymonkey.co.uk/r/CAE_customer_feedback_weblink

END OF REPORT

Thank you for choosing SOCOTEC for your environmental monitoring needs. We hope our services have met your requirements and that you are fully satisfied 
with your experience of working with us, we really do value your custom and would welcome your feedback.  We would appreciate it if you could take a moment 
to complete a short online questionnaire so that we can improve our operations and address any areas that have not met with your expectations, by clicking on 

the following 
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EXECUTIVE SUMMARY

Stack Emissions Monitoring Objectives

- Plant

- Operator

- Stack Emissions Monitoring Test House

Emissions Summary

Monitoring Times

Process Details

Monitoring Methods 

Analytical Methods

- Sampling Methods with Subsequent Analysis

- On-Site Testing

Sampling Location

- Sampling Plane Validation Criteria

- Duct Characteristics

- Sampling Lines & Sample Points

- Sampling Platform

- Sampling Location / Platform Improvement Recommendations

Sampling and Analytical Method Deviations
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APPENDIX 3 - Measurement Uncertainty Budget Calculations
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Plant

Boiler 3

Operator

MSD Animal Health

Walton Manor

Walton

Milton Keynes

MK7 7AJ

No Permit Applicable:  Investigative

Stack Emissions Monitoring Test House

SOCOTEC - Cirencester Laboratory
Units C & D
Bankside Trade Park
Cirencester
GL7 1YT
UKAS and MCERTS Accreditation Number: 1015

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.
MCERTS accredited results will only be claimed where both the sampling and analytical stages are UKAS accredited.
This test report shall not be reproduced, except in full, without written approval of SOCOTEC LTD.

MONITORING OBJECTIVES

SOCOTEC LTD were commissioned by Sara Mintern to carry out stack emissions monitoring to determine the release of prescribed pollutants from the
following Plant under normal operating conditions.

MSD Animal Health operates a boiler process at Walton Manor

EXECUTIVE SUMMARY 
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Parameter Units Result Calculated 
Uncertainty 

+/-
Oxides of Nitrogen (as NO2) mg/m³ 188.2 2.10 -
Carbon Monoxide mg/m³ 2.53 2.50 -
Oxygen % v/v 7.1 0.597 - P

Moisture % 7.07 0.50 - P

Stack Gas Temperature oC 183 - -

MCERTS 
accredited 

result

ND = None Detected,
Results at or below the limit of detection are highlighted by bold italic text.
The above volumetric flow rate is calculated using data from the preliminary survey.  Mass emissions for non isokinetic tests are calculated using 
these values. For all isokinetic testing the mass emission is calculated using test specific flow data and not the above values.        

EXECUTIVE SUMMARY

EMISSIONS SUMMARY

Reference conditions are 273K, 101.3kPa, dry gas 3% Oxygen.

P

P

P

Emission Limit 
Value (ELV)
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Combustion Gases 28 March 2019 11:21 - 12:21

Sampling TimesSampling Date(s)Parameter

EXECUTIVE SUMMARY 

Sampling Duration
MONITORING TIMES

60 minutes
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Description of process Boiler

Continuous or batch Continuous

Product Details Heat and steam 

Part of batch to be monitored (if applicable) N/A

Normal load, throughput or continuous rating 100% Load

Fuel used during monitoring Natural Gas

Abatement None

Plume Appearance None visable

PROCESS DETAILS

Parameter

EXECUTIVE SUMMARY 

Process Details
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Species SOCOTEC UKAS Lab MCERTS Limit of Calculated Calculated
Technical Number Accredited Detection MU MU
Procedure Method (LOD) +/- % Result +/- % ELV

Oxides of 
Nitrogen

AE 102 1015 Yes 0.67 mg/m³ 1.1% N/A - No ELV

Carbon Monoxide AE 102 1015 Yes 0.36 mg/m³ 98.8% N/A - No ELV

Oxygen AE 102 1015 Yes 0.01% 8.4% N/A - No ELV

Moisture AE 105 1015 Yes 0.21% 7.03% N/A - No ELV

EXECUTIVE SUMMARY 

Monitoring Methods

The selection of standard reference / alternative methods employed by SOCOTEC is determined, wherever possible by the hierarchy of method
selection outlined in Environmental Protection Agency Technical Guidance Note (Monitoring) AG2.

 Method

AM - EN 14789:2017

SRM - EN 14792:2017

Standard Reference Method /  
Alternative  Method

SRM - EN 15058:2017

SRM - BS EN 14790

MONITORING METHODS 
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- - - - - - -

Species Analytical UKAS Lab MCERTS Laboratory Data Archive
Procedure Number Accredited Archive Period

Analysis Location
Oxides of 
Nitrogen

AE 102 1015 Yes
SOCOTEC - 

(Cirencester)
SOCOTEC - 

(Cirencester)
5 years

Carbon Monoxide AE 102 1015 Yes
SOCOTEC - 

(Cirencester)
SOCOTEC - 

(Cirencester)
5 years

Oxygen AE 102 1015 Yes
SOCOTEC - 

(Cirencester)
SOCOTEC - 

(Cirencester)
5 years

Moisture AE 105 1015 Yes
SOCOTEC - 

(Cirencester)
- -

EXECUTIVE SUMMARY 

Analytical Technique

Analytical Methods

Chemiluminescence

-

UKAS Lab 
Number

Analytical 
Procedure

Analytical TechniqueSpecies

Non Dispersive Infra Red

Gravimetric

Zirconia Cell

UKAS Accredited 
Lab Analysis

SAMPLING METHODS WITH SUBSEQUENT ANALYSIS

The following tables list the analytical methods employed together with the custody details.  Unless otherwise stated the samples are archived at the 
analysis lab location.

Analysis Lab
Archive
Period

Analysis Report 
number

ON-SITE TESTING
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Sampling Plane Validation Criteria Value Units Requirement Compliant Method

Lowest Differential Pressure - Pa >= 5 Pa - EN 15259

Lowest Gas Velocity - m/s - - -

Highest Gas Velocity - m/s - - -

Ratio of Gas Velocities - : 1 < 3 : 1 - EN 15259

Mean Velocity - m/s - - -

Maximum angle of flow with regard to duct axis - o  < 15o - EN 15259

No local negative flow - - - - EN 15259

Value Units Isokinetic

Shape Circular -

Depth 0.30 m Sample port size - 1/4" Hole

Width - m Number of lines used - 1

Area 0.07 m2 Number of points / line - 1

Port Depth 0 mm Duct orientation - Vertical

General Platform Information

Permanent / Temporary Platform / Ground level / Floor Level / Roof

Inside / Outside

AG1 Platform requirements

Is there a sufficient working area so work can be performed in a compliant manner

Platform has 2 levels of handrails (approximately 0.5 m & 1.0 m high)

Platform has vertical base boards (approximately 0.25 m high)

Platform has removable chains / self closing gates at the top of ladders

Handrail / obstructions do not hamper insertion of sampling equipment
Depth of Platform = >Stack depth / diameter + wall and port thickness + 1.5m

Sampling Platform Improvement Recommendations (if applicable)

SAMPLING PLATFORM

Non-Iso & 
Gases

SAMPLING LOCATION

N/A

N/A

DUCT CHARACTERISTICS

EXECUTIVE SUMMARY

Ground Level

N/A

N/A

Yes

N/A

Inside

SAMPLING LINES & POINTS
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Preliminary Traverse

It was not possible to perform a preliminary traverse due to the sample loction being positioned directly on the back of the boiler, therefore
mass emissions cannot be reported.

Sampling & Analytical Method Deviations

EXECUTIVE SUMMARY 
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APPENDIX 1 - Monitoring Schedule, Calibration Checklist & Monitoring Team

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

APPENDIX 3 - Measurement Uncertainty Budget Calculations

CONTENTS

APPENDICES
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SOCOTEC UKAS Lab MCERTS
Technical Number Accredited
Procedure Method

AE 102 1015 Yes 1
AE 102 1015 Yes 1
AE 102 1015 Yes 1
AE 105 1015 Yes 1

Oxygen
Moisture

Species

MONITORING SCHEDULE

Oxides of Nitrogen
Carbon Monoxide

SRM - EN 14792:2017

AM - EN 14789:2017
SRM - BS EN 14790

Standard Reference Method /  
Alternative Method

SRM - EN 15058:2017

Number of 
Samples

APPENDIX 1 - Monitoring Schedule, Calibration Checklist & Monitoring Team

 Method
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Equipment I.D. Equipment I.D. Equipment I.D.

- P1985 -

- - P2665

- - P733

- - -

- - P153

- - -

- - P1505

- - P1239

- - -

- - -

- - -

- - -

- P2904 -

- P1808 -

- - -

- - -

- - -

- - P2782

- - -

NOTE: If the equipment I.D is represented by a dash (-), then this piece of equipment has not been used for this test.

Cylinder I.D 
Number 

Supplier ppm %
Analytical 

Tolerance +/- %

Oxygen CG35 BOC - 10.3 2.0

Nitric Oxide SC26 BOC 81.1 - 2.0

Carbon Monoxide CG35 BOC 86.1 - 2.0
- - - - -

Level Expiry TE1 TE2 TE3 TE4 H&S

Jamie Whiteman MM 11 1134
MCERTS Level 

2
May-21 Oct-23 Feb-23 Nov-21 May-21 Oct-21

Stephen Huntley MM 02 081
MCERTS Level 

2
Mar-22 Mar-22 Mar-22 Mar-22 Nov-23 Sep-22

Meter Out Thermocouple

Control Box Timer

Extractive Sampling

Equipment

10m Heated Line (2)

15m Heated Line (1)

20m Heated Line (1)

Gas (traceable to ISO 17025)

Barometer

Equipment

Ecophysics NOx Analyser

Heater Controller

Last Impinger Arm

S-Pitot

FT-IR   Gasmet

Heated Line Controller (2)

Meter In Thermocouple Stopwatch

MCERTS 
Number 

TE / H&S Qualifications and Expiry DateMCERTS 

Probe

Probe Thermocouple

Stackmaster

FTIR Heater Box for Heated Line

1m Heated Line (3)

Callipers

20m Heated Line (2)

Probe JCT Heated Head Filter

Anemometer

Protractor

Digital Micromanometer

Control Box DGM

Box Thermocouples Tape Measure

Bernath 3006 FID

Stack Thermocouple

1m Heated Line (1)

L-Pitot

Oven Box

Personnel

CALIBRATION GASES

Equipment

Horiba PG-250 Analyser

Dioxins Cond. Thermocouple 10m Heated Line (1)

-

Signal 3030 FID

Instrumental Analyser/s

APPENDIX 1 - Monitoring Schedule, Calibration Checklist & Monitoring Team

CALIBRATEABLE EQUIPMENT CHECKLIST
Miscellaneous

Laboratory Balance

1m Heated Line (2)

Mass Flow Controller

Thermo FID

Digital Temperature Meter

Servomex

Probe Thermocouple

FT-IR Oven Box

MFC Display module

STACK EMISSIONS MONITORING TEAM

Chiller (JCT/MAK 10)Site Balance

5m Heated Line (1)

Small DGM

Heated Line Controller (1)

Site temperature Logger

Inclinometer (Swirl Device)

MONITORING TEAM
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LOD ELV Emission
mg/m³ mg/m³ Rate g/hr

0.67 - -

0.36 - -

LOD
%

0.01

Reference conditions are 273K, 101.3kPa, dry gas 3% Oxygen.

Date Chiller Temperature (°C) 2.0

Start Time Requirement  < 4°C

End Time Compliant Yes

Gas Range Zero Reading Span Reading Zero Check Zero Check Span Check Response Leak Rate
(ppm / %) at analyser at analyser at analyser down line down line Time (Secs) %

Nitric Oxide 250 0.00 81.1 0.00 0.20 80.8 26 0.37

Carbon Monoxide 200 0.00 86.1 0.00 0.30 86.4 22 -0.35

Oxygen 25 0.00 10.30 0.00 0.04 10.31 28 -0.10

Date Chiller Temperature (°C) 2.0

Start Time Requirement < 4°C

End Time Compliant Yes

Zero Check Span Check Zero Drift Span Drift Corrected Values
at Analyser at Analyser (%) (%) ppm / %

0.30 81.2 0.37 -0.25 O O
N/A - not 
corrected

0.40 86.5 0.46 0.00 O O
N/A - not 
corrected

0.05 10.34 0.49 -0.10 O O
N/A - not 
corrected

Gas

Nitrci Oxide

Carbon Monoxide

Oxygen

Corrected for 
Zero Drift

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

2.53

Sampling Time and Date

11:21 - 12:21                                                                                      
28 March 2019

09:10

%
Test

PRE-SAMPLING CALIBRATION DATA

16:30

11:21 - 12:21                                                                                      
28 March 2019

Oxides of Nitrogen 188.2

Carbon Monoxide

Sampling Time and Date

28 March 2019

11:21 - 12:21                                                                                      
28 March 2019

16:45

09:25

Concentration

7.13

Corrected for 
Span Drift

Concentration
mg/m³ 

Oxygen

POST-SAMPLING CALIBRATION DATA

28 March 2019

Test

COMBUSTION GASES SUMMARY
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OXIDES OF NITROGEN (as NO2) EMISSIONS CHART
APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

CARBON MONOXIDE EMISSIONS CHART
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OXYGEN EMISSIONS CHART

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts
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Test Number Start Weight End Weight Total gain Concentration LOD Uncertainty

kg kg kg % % %

Run 1 3.3397 3.3433 0.0036 7.1 0.21 7.0

Test Number
Sampling 
Duration

Total Volume 
Sampled

Sampling Rate Start Leak Rate End Leak Rate
Acceptable 
Leak Rate

mins l l/min l/min l/min l/min

Run 1 30 59 2.0 0.01 0.01 0.04 Yes

Sampling Time and Date

11:21-11:51                                                                            
28 March 2019

Moisture Quality Assurance

MOISTURE CALCULATIONS

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

Moisture Determination - Non Isokinetic

Leak Tests 
Acceptable?
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Value Units
Stack Depth 0.30 m Sampling Distance Distance into Units
Stack Width - m Point (% of Depth) Stack
Area 0.07 m2 A 50 0.15 m

Sampling Distance Distance into Swirl
Point (% of Depth) Stack (m) o

- - - -
- - - -
- - - -
- - - -

- - - -

- - - -

- - - -

- - - -
- - - -
- - - -
- - - -
- - - -

- - - -

- - - -
- - - -
- - - -

Isokinetic sampling point - - - -
Isokinetic sampling points not used - - - -
Non Isokinetic/Gases sampling point - - - -

- - - -

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

Non-Isokinetic/Gases Sampling

Isokinetic Sampling 

STACK DIAGRAM

SAMPLING LOCATION

Sampling Line  
 

A 

Page 18 of 23

MSD Animal Health
Walton Manor
Boiler 3

LSO 190355 / Version 1
28th March 2019

N/A - Investigative Test



SOCOTEC UK LTD

www.socotec.co.uk

Run Sampled 
Volume

Sampled Gas 
Temp

Sampled Gas 
Pressure

Sampled Gas 
Humidity

Oxygen 
Content

Leak

m³ K kPa % by volume % by volume %

MU required < 2% < 2% < 1% < 1% < 10% < 2%
Run 1 0.000 2.0 0.50 1.0 0.1 -
as a % 0.07 0.44 0.49 1.0 1.40 0.51
compliant? Yes Yes Yes Yes Yes Yes

Run Uncollected
Mass

m³ mg - mg/m³ mg
Run 1 0.0 3600 1.3 179.3 58 -
MU as % v/v 0.09 0.21 0.14 0.02 0.12 0.30
MU as % 1.2 2.8 0.72 0.3 1.6 -

0.60 % v/v 7.03 %
Reference – SOCOTEC Technical Procedure AE150 Estimation of Uncertainty of Measurement

Mass Gained

APPENDIX 3 - Measurement Uncertainty Budget Calculations

R1 - Uncertainty expressed at a 95% confidence level (where k = 2)

O2 Correction Leak Combined 
uncertainty

MEASUREMENT UNCERTAINTY BUDGET - MOISTURE

Volume (STP)
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- mg/m3

188.2 mg/m3

166 mg/m3

513 mg/m3

  Value MU Met?
26 Yes
60 -
60 -
60 -

0.11 Yes
0.1 Yes

-0.40 Yes
0.37 Yes
-0.25 Yes
0.25 Yes
0.25 Yes
0.25 Yes
3.00 Yes
0.05 Yes
N/A -
0.05 Yes

Uncertainty
U r = S r

U lof

U d,z

U d,s

U t,z

U t,s

U p

U fit

U v

U i 

U adj

188.22 mg/m3

1.07 mg/m3

2.10 mg/m3

- % ELV

2.1 mg/m3

1.1 % value

seconds

-

lack of fit

atmospheric pressure dependence 

Zero drift 

influence of Ambient Temp at Span

Value of uncertainty quantity

0.000

0.031

Combined uncertainty
Expanded at a 95% confidence interval

influence of supply voltage
influence of sample gas flow

Number of readings in measurement

seconds

< 0.1%vol /10 volt

Limit value

Influence of Vibration
dependence on voltage

<1 % range

-0.142

Concentration @ Ref conditions

-

Expanded uncertainty expressed with a level of confidence of 95%

influence of Ambient Temp at Zero

-

volume or pressure flow dependence

Developed for the STA by R Robinson, NPL

influence of sample gas pressure

Span drift 

minutes

Expanded uncertainty expressed with a level of confidence of 95%

% range

% full scale

<2%

Combined interference

180

0.566

<2 % range

Logger sampling interval

Repeatability at zero

0.156

% full scale

% of full scale/2 kPa

 

0.173

% full scale

Measurement uncertainty (Concentration Measured)

Combined Interfence

<2% range/24hr

-

0.004
Uncertainty of Cal gas 0.811

<3% range / 10 K

short term span drift

Deviation from linearity

% full scale

% full scale/10V
<4% of Range

Measurement period

% of upper limit of Cal range

<3% / 2 kPa
% of full scale/3 kPa <2 % / 3 kPa

<2% range / 24hr

Response time

ambient temperature dependence zero / span

 

Analyser Full Scale

< 2% of value

repeatability
-0.231
0.004

Expanded uncertainty expressed with a level of confidence of 95%

Repeatability at span level

losses in the line (leak) % of value

short term zero drift 0.214

% full scale/10K

specification

APPENDIX 3 - Measurement Uncertainty Budget Calculations

MEASUREMENT UNCERTAINTY BUDGET - OXIDES OF NITROGEN

% of value

Cal gas conc

Units

Performance characteristic

<2 % range
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- mg/m3

2.5 mg/m3

107.6 mg/m3

250 mg/m3

  Value MU Met?
22 Yes
60 -
60 -
60 -
0.1 Yes
0.2 Yes

0.61 Yes
0.46 Yes
0.00 Yes
0.2 Yes

0.44 Yes
1 Yes

0.03 Yes
-0.06 Yes
N/A N/A
0.00 Yes
1.00 Yes

N/A - Horiba's are not effected by Vibration

Uncertainty
U r = S r

U lof

U d,z  
U d,s

U t,z

U t,s

U p

U fit

U v

U i 

U adj

2.0 mg/m3

1.0 mg/m3

1.9 mg/m3

- % ELV

1.9 mg/m3

98.8 % value

0.74
Uncertainty of Cal gas 0.43

Expanded uncertainty expressed with a level of confidence of 95%
 

Expanded uncertainty expressed with a level of confidence of 95%

Reference – SOCOTEC Technical Procedure AE150 Estimation of Uncertainty of Measurement
Developed for the STA by R Robinson, NPL

Repeatability at span level

Cal gas conc

% of value

0.35

influence of Ambient Temp zero

-0.09influence of supply voltage

 

Combined uncertainty
Expanded uncertainty

influence of Ambient Temp span

Measurement uncertainty (Concentration Measured)

Expanded uncertainty expressed with a level of confidence of 95%

0.05

Combined Interfence

influence of sample gas pressure
0.05

Uncertainty of calibration gas

0.00
0.14

% of value

<2% range / 24hr

Performance characteristic
0.003

influence of sample gas flow

% of upper limit of Cal range
losses in the line (leak)

<2 % / 3 kPa

< 0.1%vol /10 volt
<4% of Range

0.12

short term span drift

Influence of Vibration

atmospheric pressure dependence
ambient temperature dependence zero / span

repeatability

% of full scale/3 kPa

<2%

<3% / 2 kPa

Value of uncertainty quantity

0.27

% of value < 2% of value
< 2% of value

lack of fit
short term zero drift

% full scale

Analyser Full Scale

Limit value

MEASUREMENT UNCERTAINTY BUDGET - CARBON MONOXIDE

% of Range
% full scale/10K

% full scale

Deviation from linearity

volume or pressure flow dependence
<2% range/24hr

-
<1 % rangeRepeatability at zero

Concentration @ Ref conditions

Measurement period

% of full scale/2 kPa

seconds
Performance characteristics
Response time

APPENDIX 3 - Measurement Uncertainty Budget Calculations

Zero drift 

Number of readings in measurement
-
-

specification

% full scale

% full scale/10V

Span drift 

<2 % range

minutes

% full scale

180

-

Units

<3% range / 10 K
Combined interference
dependence on voltage

<2 % range

secondsLogger sampling interval
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3 %vol
7.13 %vol
10.3 %vol
25 %vol

  Value MU Met?
28 Yes
60 -
60 -
60 -

0.25 Yes
0.15 Yes
0.13 Yes
0.49 Yes
-0.10 Yes
0.03 Yes
0.05 Yes
-0.08 Yes
0.14 Yes
0.00 Yes
0.14 Yes
0.1 Yes

Uncertainty
U r = S r

U lof

U d,z

U d,s

U t,z

U t,s

U p

U fit

U v

U i 

U adj

7.13 %
0.30 %
0.60 %

0.6 %

8.37 % vol

<2 % / 3 kPa

% full scale <2 % range
Repeatability at zero

-

-

<2 % range

<1 % range
-

Analyser Full Scale

Logger sampling interval

<3% / 2 kPa

0.2803
-0.0561

atmospheric pressure dependence

short term zero drift

Expanded uncertainty

Combined interference

Uncertainty of Cal gas

0.0001

influence of Ambient Temp at Zero
influence of Ambient Temp at Span

<2% range / 24hr

% of full scale/2 kPa

losses in the line (leak)
Uncertainty of calibration gas

Measurement uncertainty (Concentration Measured)

Zero drift % full scale

180

Number of readings in measurement

specification

seconds
Response time
 

Reported Concentration
Calibration gas

Span drift % full scale

Deviation from linearity
Repeatability at span level

% of value

% full scale

minutesMeasurement period -

MEASUREMENT UNCERTAINTY BUDGET - OXYGEN

ambient temperature dependence

< 2% of value

Performance characteristic
repeatability

influence of sample gas flow

Developed for the STA by R Robinson, NPL

0.0001

0.0751

short term span drift

% range

lack of fit

Expanded uncertainty expressed with a level of confidence of 95%

Combined uncertainty

Expanded uncertainty expressed with a level of confidence of 95%

0.0485

-0.0017
0.0000influence of sample gas pressure

seconds

Reference 

Units

% of full scale/3 kPavolume or pressure flow dependence

% full scale/10K <3% range / 10 K

APPENDIX 3 - Measurement Uncertainty Budget Calculations

<4% of Range

< 2% of value
% of value

Value of uncertainty quantity

influence of supply voltage
Combined Interfence

0.0083

0.0173

% full scale/10V < 0.1%vol /10 volt

0.0515

% of value
dependence on voltage

<2% range/24hr
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https://www.surveymonkey.co.uk/r/CAE_customer_feedback_weblink

END OF REPORT

Thank you for choosing SOCOTEC for your environmental monitoring needs. We hope our services have met your requirements and that you are fully satisfied 
with your experience of working with us, we really do value your custom and would welcome your feedback.  We would appreciate it if you could take a moment 
to complete a short online questionnaire so that we can improve our operations and address any areas that have not met with your expectations, by clicking on 

the following 

APPENDIX 3 - Measurement Uncertainty Budget Calculations
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Stack Emissions Monitoring Objectives

- Plant

- Operator

- Stack Emissions Monitoring Test House

Emissions Summary
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Plant

Boiler 4

Operator

MSD Animal Health

Walton Manor

Walton

Milton Keynes

MK7 7AJ

No Permit Applicable:  Investigative

Stack Emissions Monitoring Test House

SOCOTEC - Cirencester Laboratory
Units C & D
Bankside Trade Park
Cirencester
GL7 1YT
UKAS and MCERTS Accreditation Number: 1015

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.
MCERTS accredited results will only be claimed where both the sampling and analytical stages are UKAS accredited.
This test report shall not be reproduced, except in full, without written approval of SOCOTEC LTD.

MONITORING OBJECTIVES

SOCOTEC LTD were commissioned by Sara Mintern to carry out stack emissions monitoring to determine the release of prescribed pollutants from the
following Plant under normal operating conditions.

MSD Animal Health operates a boiler process at Walton Manor

EXECUTIVE SUMMARY 
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Parameter Units Result Calculated 
Uncertainty 

+/-
Oxides of Nitrogen (as NO2) mg/m³ 185.1 2.11 -
Carbon Monoxide mg/m³ 3.68 2.35 -
Oxygen % v/v 6.2 0.597 - P

Moisture % 6.52 0.49 - P

Stack Gas Temperature oC 193 - -

Emission Limit 
Value (ELV)

P

P

Reference conditions are 273K, 101.3kPa, dry gas 3% Oxygen.

P

EXECUTIVE SUMMARY

EMISSIONS SUMMARY

ND = None Detected,
Results at or below the limit of detection are highlighted by bold italic text.
The above volumetric flow rate is calculated using data from the preliminary survey.  Mass emissions for non isokinetic tests are calculated using 
these values. For all isokinetic testing the mass emission is calculated using test specific flow data and not the above values.        

MCERTS 
accredited 

result
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Combustion Gases 60 minutes

MONITORING TIMES
Sampling TimesSampling Date(s)Parameter

EXECUTIVE SUMMARY 

Sampling Duration

09:47 - 10:4728 March 2019
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Description of process Boiler

Continuous or batch Continuous

Product Details Heat and steam 

Part of batch to be monitored (if applicable) N/A

Normal load, throughput or continuous rating 100% Load

Fuel used during monitoring Natural Gas

Abatement None

Plume Appearance None visable

Process Details

EXECUTIVE SUMMARY 

Parameter

PROCESS DETAILS
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Species SOCOTEC UKAS Lab MCERTS Limit of Calculated Calculated
Technical Number Accredited Detection MU MU
Procedure Method (LOD) +/- % Result +/- % ELV

Oxides of 
Nitrogen

AE 102 1015 Yes 0.62 mg/m³ 1.1% N/A - No ELV

Carbon Monoxide AE 102 1015 Yes 0.33 mg/m³ 64.0% N/A - No ELV

Oxygen AE 102 1015 Yes 0.01% 9.6% N/A - No ELV

Moisture AE 105 1015 Yes 0.21% 7.54% N/A - No ELV

MONITORING METHODS 
 Method

AM - EN 14789:2017

SRM - EN 14792:2017

Standard Reference Method /  
Alternative  Method

SRM - EN 15058:2017

SRM - BS EN 14790

The selection of standard reference / alternative methods employed by SOCOTEC is determined, wherever possible by the hierarchy of method
selection outlined in Environmental Protection Agency Technical Guidance Note (Monitoring) AG2.

Monitoring Methods

EXECUTIVE SUMMARY 
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- - - - - - -

Species Analytical UKAS Lab MCERTS Laboratory Data Archive
Procedure Number Accredited Archive Period

Analysis Location
Oxides of 
Nitrogen

AE 102 1015 Yes
SOCOTEC - 

(Cirencester)
SOCOTEC - 

(Cirencester)
5 years

Carbon Monoxide AE 102 1015 Yes
SOCOTEC - 

(Cirencester)
SOCOTEC - 

(Cirencester)
5 years

Oxygen AE 102 1015 Yes
SOCOTEC - 

(Cirencester)
SOCOTEC - 

(Cirencester)
5 years

Moisture AE 105 1015 Yes
SOCOTEC - 

(Cirencester)
- -

ON-SITE TESTING

Analysis Report 
number

UKAS Accredited 
Lab Analysis

SAMPLING METHODS WITH SUBSEQUENT ANALYSIS

The following tables list the analytical methods employed together with the custody details.  Unless otherwise stated the samples are archived at the 
analysis lab location.

Analysis Lab
Archive
Period

UKAS Lab 
Number

Analytical 
Procedure

Analytical TechniqueSpecies

Non Dispersive Infra Red

Gravimetric

Zirconia Cell

-

Analytical Methods

Chemiluminescence

Analytical Technique

EXECUTIVE SUMMARY 
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Sampling Plane Validation Criteria Value Units Requirement Compliant Method

Lowest Differential Pressure - Pa >= 5 Pa - EN 15259

Lowest Gas Velocity - m/s - - -

Highest Gas Velocity - m/s - - -

Ratio of Gas Velocities - : 1 < 3 : 1 - EN 15259

Mean Velocity - m/s - - -

Maximum angle of flow with regard to duct axis - o  < 15o - EN 15259

No local negative flow - - - - EN 15259

Value Units Isokinetic

Shape Circular -

Depth 0.30 m Sample port size - 1/4" Hole

Width - m Number of lines used - 1

Area 0.07 m2 Number of points / line - 1

Port Depth 0 mm Duct orientation - Vertical

General Platform Information

Permanent / Temporary Platform / Ground level / Floor Level / Roof

Inside / Outside

AG1 Platform requirements

Is there a sufficient working area so work can be performed in a compliant manner

Platform has 2 levels of handrails (approximately 0.5 m & 1.0 m high)

Platform has vertical base boards (approximately 0.25 m high)

Platform has removable chains / self closing gates at the top of ladders

Handrail / obstructions do not hamper insertion of sampling equipment
Depth of Platform = >Stack depth / diameter + wall and port thickness + 1.5m

Sampling Platform Improvement Recommendations (if applicable)

SAMPLING LINES & POINTS

N/A

N/A

Yes

N/A

Inside

N/A

N/A

DUCT CHARACTERISTICS

EXECUTIVE SUMMARY

Ground Level

SAMPLING LOCATION

SAMPLING PLATFORM

Non-Iso & 
Gases
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Preliminary Traverse

Sampling & Analytical Method Deviations

EXECUTIVE SUMMARY 

It was not possible to perform a preliminary traverse due to the sample loction being positioned directly on the back of the boiler, therefore
mass emissions cannot be reported.
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APPENDIX 1 - Monitoring Schedule, Calibration Checklist & Monitoring Team

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

APPENDIX 3 - Measurement Uncertainty Budget Calculations

CONTENTS

APPENDICES
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SOCOTEC UKAS Lab MCERTS
Technical Number Accredited
Procedure Method

AE 102 1015 Yes 1
AE 102 1015 Yes 1
AE 102 1015 Yes 1
AE 105 1015 Yes 1

 Method
Number of 
Samples

APPENDIX 1 - Monitoring Schedule, Calibration Checklist & Monitoring Team

Standard Reference Method /  
Alternative Method

SRM - EN 15058:2017

SRM - BS EN 14790
AM - EN 14789:2017

SRM - EN 14792:2017

Oxygen
Moisture

Species

MONITORING SCHEDULE

Oxides of Nitrogen
Carbon Monoxide
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Equipment I.D. Equipment I.D. Equipment I.D.

- P1985 -

- - P2665

- - P733

- - -

- - P153

- - -

- - P1505

- - P1239

- - -

- - -

- - -

- - -

- P2904 -

- P1808 -

- - -

- - -

- - -

- - P2782

- - -

NOTE: If the equipment I.D is represented by a dash (-), then this piece of equipment has not been used for this test.

Cylinder I.D 
Number 

Supplier ppm %
Analytical 

Tolerance +/- %

Oxygen CG35 BOC - 10.3 2.0

Nitric Oxide SC26 BOC 81.1 - 2.0

Carbon Monoxide CG35 BOC 86.1 - 2.0
- - - - -

Level Expiry TE1 TE2 TE3 TE4 H&S

Jamie Whiteman MM 11 1134
MCERTS Level 

2
May-21 Oct-23 Feb-23 Nov-21 May-21 Oct-21

Stephen Huntley MM 02 081
MCERTS Level 

2
Mar-22 Mar-22 Mar-22 Mar-22 Nov-23 Sep-22

MONITORING TEAM

Site Balance

5m Heated Line (1)

Small DGM

Heated Line Controller (1)

Site temperature Logger

Inclinometer (Swirl Device)

Chiller (JCT/MAK 10)

Laboratory Balance

1m Heated Line (2)

Mass Flow Controller

Thermo FID

Digital Temperature Meter

Servomex

Probe Thermocouple

FT-IR Oven Box

MFC Display module

Signal 3030 FID

Instrumental Analyser/s

APPENDIX 1 - Monitoring Schedule, Calibration Checklist & Monitoring Team

CALIBRATEABLE EQUIPMENT CHECKLIST
Miscellaneous

Control Box DGM

Box Thermocouples Tape Measure

Bernath 3006 FID

Stack Thermocouple

1m Heated Line (1)

L-Pitot

Oven Box

Personnel

CALIBRATION GASES

Equipment

Horiba PG-250 Analyser

Dioxins Cond. Thermocouple 10m Heated Line (1)

-

Heated Line Controller (2)

Meter In Thermocouple Stopwatch

MCERTS 
Number 

TE / H&S Qualifications and Expiry DateMCERTS 

Probe

Probe Thermocouple

Stackmaster

FTIR Heater Box for Heated Line

1m Heated Line (3)

Callipers

20m Heated Line (2)

Probe JCT Heated Head Filter

Anemometer

Protractor

Digital Micromanometer

STACK EMISSIONS MONITORING TEAM

S-Pitot

FT-IR   Gasmet

Barometer

Equipment

Ecophysics NOx Analyser

Heater Controller

Last Impinger Arm

Gas (traceable to ISO 17025)

10m Heated Line (2)

15m Heated Line (1)

20m Heated Line (1)

Meter Out Thermocouple

Control Box Timer

Extractive Sampling

Equipment
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LOD ELV Emission
mg/m³ mg/m³ Rate g/hr

0.62 - -

0.33 - -

LOD
%

0.01

Reference conditions are 273K, 101.3kPa, dry gas 3% Oxygen.

Date Chiller Temperature (°C) 2.0

Start Time Requirement  < 4°C

End Time Compliant Yes

Gas Range Zero Reading Span Reading Zero Check Zero Check Span Check Response Leak Rate
(ppm / %) at analyser at analyser at analyser down line down line Time (Secs) %

Nitric Oxide 250 0.00 81.1 0.00 0.20 80.8 26 0.37

Carbon Monoxide 200 0.00 86.1 0.00 0.30 86.4 22 -0.35

Oxygen 25 0.00 10.30 0.00 0.04 10.31 28 -0.10

Date Chiller Temperature (°C) 2.0

Start Time Requirement < 4°C

End Time Compliant Yes

Zero Check Span Check Zero Drift Span Drift Corrected Values
at Analyser at Analyser (%) (%) ppm / %

0.30 81.2 0.37 -0.25 O O
N/A - not 
corrected

0.40 86.5 0.46 0.00 O O
N/A - not 
corrected

0.05 10.34 0.49 -0.10 O O
N/A - not 
corrected

Oxygen

POST-SAMPLING CALIBRATION DATA

28 March 2019

Test

COMBUSTION GASES SUMMARY

Concentration
mg/m³ 

Concentration

6.21

Corrected for 
Span Drift

16:45

09:25

Oxides of Nitrogen 185.1

Carbon Monoxide

Sampling Time and Date

28 March 2019

3.68

Sampling Time and Date

09:47 - 10:47                                                                                      
28 March 2019

09:10

%
Test

PRE-SAMPLING CALIBRATION DATA

16:30

09:47 - 10:47                                                                                      
28 March 2019

09:47 - 10:47                                                                                      
28 March 2019

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

Corrected for 
Zero Drift

Gas

Nitrci Oxide

Carbon Monoxide

Oxygen
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CARBON MONOXIDE EMISSIONS CHART

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

OXIDES OF NITROGEN (as NO2) EMISSIONS CHART
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OXYGEN EMISSIONS CHART
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Test Number Start Weight End Weight Total gain Concentration LOD Uncertainty

kg kg kg % % %

Run 1 3.3364 3.3397 0.0033 6.5 0.21 7.5

Test Number
Sampling 
Duration

Total Volume 
Sampled

Sampling Rate Start Leak Rate End Leak Rate
Acceptable 
Leak Rate

mins l l/min l/min l/min l/min

Run 1 30 59 2.0 0.01 0.01 0.04 Yes

Leak Tests 
Acceptable?

Moisture Quality Assurance

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

Moisture Determination - Non Isokinetic

MOISTURE CALCULATIONS

09:47-10:17                                                                            
28 March 2019

Sampling Time and Date
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Value Units
Stack Depth 0.30 m Sampling Distance Distance into Units
Stack Width - m Point (% of Depth) Stack
Area 0.07 m2 A 50 0.15 m

Sampling Distance Distance into Swirl
Point (% of Depth) Stack (m) o

- - - -
- - - -
- - - -
- - - -

- - - -

- - - -

- - - -

- - - -
- - - -
- - - -
- - - -
- - - -

- - - -

- - - -
- - - -
- - - -

Isokinetic sampling point - - - -
Isokinetic sampling points not used - - - -
Non Isokinetic/Gases sampling point - - - -

- - - -

SAMPLING LOCATION

Isokinetic Sampling 

STACK DIAGRAM

Non-Isokinetic/Gases Sampling

APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

Sampling Line  
 

A 
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Run Sampled 
Volume

Sampled Gas 
Temp

Sampled Gas 
Pressure

Sampled Gas 
Humidity

Oxygen 
Content

Leak

m³ K kPa % by volume % by volume %

MU required < 2% < 2% < 1% < 1% < 10% < 2%
Run 1 0.000 2.0 0.50 1.0 0.1 -
as a % 0.07 0.43 0.49 1.0 1.61 0.51
compliant? Yes Yes Yes Yes Yes Yes

Run Uncollected
Mass

m³ mg - mg/m³ mg
Run 1 0.0 3300 1.2 164.4 58 -
MU as % v/v 0.08 0.21 0.12 0.02 0.12 0.29
MU as % 1.2 3.0 0.68 0.3 1.7 -

0.58 % v/v 7.54 %
Reference – SOCOTEC Technical Procedure AE150 Estimation of Uncertainty of Measurement

Volume (STP)

MEASUREMENT UNCERTAINTY BUDGET - MOISTURE

Leak Combined 
uncertainty

O2 Correction

R1 - Uncertainty expressed at a 95% confidence level (where k = 2)

APPENDIX 3 - Measurement Uncertainty Budget Calculations

Mass Gained
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- mg/m3

185.1 mg/m3

166 mg/m3

513 mg/m3

  Value MU Met?
26 Yes
60 -
60 -
60 -

0.11 Yes
0.1 Yes

-0.40 Yes
0.37 Yes
-0.25 Yes
0.25 Yes
0.25 Yes
0.25 Yes
3.00 Yes
0.06 Yes
N/A -
0.06 Yes

Uncertainty
U r = S r

U lof

U d,z

U d,s

U t,z

U t,s

U p

U fit

U v

U i 

U adj

185.12 mg/m3

1.07 mg/m3

2.11 mg/m3

- % ELV

2.1 mg/m3

1.1 % value

Performance characteristic

<2 % range% of value

Cal gas conc

Units

APPENDIX 3 - Measurement Uncertainty Budget Calculations

MEASUREMENT UNCERTAINTY BUDGET - OXIDES OF NITROGEN

Expanded uncertainty expressed with a level of confidence of 95%

Repeatability at span level

losses in the line (leak) % of value

short term zero drift 0.214

% full scale/10K

specification
Response time

ambient temperature dependence zero / span

 

Analyser Full Scale

<3% / 2 kPa
% of full scale/3 kPa <2 % / 3 kPa

<2% range / 24hr

<2 % range

Logger sampling interval

% full scale

% of full scale/2 kPa

 

0.173

% full scale

Measurement uncertainty (Concentration Measured)

Combined Interfence

<2% range/24hr

-

0.004
Uncertainty of Cal gas 0.811

<3% range / 10 K

short term span drift

Deviation from linearity

% full scale

% full scale/10V
<4% of Range

Measurement period

% of upper limit of Cal range

Number of readings in measurement

seconds

< 2% of value

repeatability
-0.231

seconds

< 0.1%vol /10 volt

Limit value

Influence of Vibration
dependence on voltage

<1 % range

-0.142

Concentration @ Ref conditions

-

Expanded uncertainty expressed with a level of confidence of 95%

influence of Ambient Temp at Zero

-

volume or pressure flow dependence

Developed for the STA by R Robinson, NPL

influence of sample gas pressure

Span drift 

minutes

Expanded uncertainty expressed with a level of confidence of 95%

% range

% full scale

<2%

Combined interference

180

0.566influence of Ambient Temp at Span

Repeatability at zero

Value of uncertainty quantity

0.000

0.031

Combined uncertainty
Expanded at a 95% confidence interval

influence of supply voltage
influence of sample gas flow

0.164

0.004

-

lack of fit

atmospheric pressure dependence 

Zero drift 
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- mg/m3

3.7 mg/m3

107.6 mg/m3

250 mg/m3

  Value MU Met?
22 Yes
60 -
60 -
60 -
0.1 Yes
0.2 Yes

0.61 Yes
0.46 Yes
0.00 Yes
0.2 Yes

0.44 Yes
1 Yes

0.03 Yes
-0.06 Yes
N/A N/A
0.00 Yes
1.00 Yes

N/A - Horiba's are not effected by Vibration

Uncertainty
U r = S r

U lof

U d,z  
U d,s

U t,z

U t,s

U p

U fit

U v

U i 

U adj

3.0 mg/m3

1.0 mg/m3

1.9 mg/m3

- % ELV

1.9 mg/m3

64.0 % value

Number of readings in measurement
-
-

specification

% full scale

% full scale/10V

Span drift 

<2 % range

minutes

% full scale

180

-

Units

<3% range / 10 K
Combined interference
dependence on voltage

<2 % range

secondsLogger sampling interval

Analyser Full Scale

Limit value

MEASUREMENT UNCERTAINTY BUDGET - CARBON MONOXIDE

% of Range
% full scale/10K

% full scale

Deviation from linearity

volume or pressure flow dependence
<2% range/24hr

-
<1 % rangeRepeatability at zero

Concentration @ Ref conditions

Measurement period

% of full scale/2 kPa

seconds
Performance characteristics
Response time

APPENDIX 3 - Measurement Uncertainty Budget Calculations

Zero drift 

Uncertainty of calibration gas

0.00
0.14

% of value

<2% range / 24hr

Performance characteristic
0.003

influence of sample gas flow

% of upper limit of Cal range
losses in the line (leak)

<2 % / 3 kPa

< 0.1%vol /10 volt
<4% of Range

0.12

short term span drift

Influence of Vibration

atmospheric pressure dependence
ambient temperature dependence zero / span

repeatability

% of full scale/3 kPa

<2%

<3% / 2 kPa

Value of uncertainty quantity

0.27

% of value < 2% of value
< 2% of value

lack of fit
short term zero drift

% full scale

influence of Ambient Temp span

Measurement uncertainty (Concentration Measured)

Expanded uncertainty expressed with a level of confidence of 95%

0.05

Combined Interfence

influence of sample gas pressure
0.05

-0.09influence of supply voltage

 

Combined uncertainty
Expanded uncertainty

Repeatability at span level

Cal gas conc

% of value

0.35

influence of Ambient Temp zero

Reference – SOCOTEC Technical Procedure AE150 Estimation of Uncertainty of Measurement
Developed for the STA by R Robinson, NPL

0.74
Uncertainty of Cal gas 0.43

Expanded uncertainty expressed with a level of confidence of 95%
 

Expanded uncertainty expressed with a level of confidence of 95%
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3 %vol
6.21 %vol
10.3 %vol
25 %vol

  Value MU Met?
28 Yes
60 -
60 -
60 -

0.25 Yes
0.15 Yes
0.13 Yes
0.49 Yes
-0.10 Yes
0.03 Yes
0.05 Yes
-0.08 Yes
0.14 Yes
0.00 Yes
0.14 Yes
0.1 Yes

Uncertainty
U r = S r

U lof

U d,z

U d,s

U t,z

U t,s

U p

U fit

U v

U i 

U adj

6.21 %
0.30 %
0.60 %

0.6 %

9.62 % vol

<2% range/24hr

0.0173

% full scale/10V < 0.1%vol /10 volt

0.0515

% of value
dependence on voltage

< 2% of value
% of value

Value of uncertainty quantity

influence of supply voltage
Combined Interfence

0.0083

APPENDIX 3 - Measurement Uncertainty Budget Calculations

seconds

Reference 

Units

% of full scale/3 kPavolume or pressure flow dependence

% full scale/10K <3% range / 10 K

lack of fit

Expanded uncertainty expressed with a level of confidence of 95%

Combined uncertainty

Expanded uncertainty expressed with a level of confidence of 95%

0.0485

-0.0017
0.0000influence of sample gas pressure

MEASUREMENT UNCERTAINTY BUDGET - OXYGEN

ambient temperature dependence

< 2% of value

Performance characteristic
repeatability

influence of sample gas flow

Developed for the STA by R Robinson, NPL

0.0001

0.0751

short term span drift

% range <4% of Range

% full scale

Deviation from linearity
Repeatability at span level

% of value

% full scale

minutesMeasurement period -

Response time
 

Reported Concentration
Calibration gas

Span drift 

180

Number of readings in measurement

specification

seconds

<3% / 2 kPa

0.2803
-0.0561

atmospheric pressure dependence

short term zero drift

Expanded uncertainty

Combined interference

Uncertainty of Cal gas

0.0001

influence of Ambient Temp at Zero
influence of Ambient Temp at Span

<2% range / 24hr

% of full scale/2 kPa

losses in the line (leak)
Uncertainty of calibration gas

Measurement uncertainty (Concentration Measured)

Zero drift % full scale

<2 % / 3 kPa

% full scale <2 % range
Repeatability at zero

-

-

<2 % range

<1 % range
-

Analyser Full Scale

Logger sampling interval
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APPENDIX 3 - Measurement Uncertainty Budget Calculations

https://www.surveymonkey.co.uk/r/CAE_customer_feedback_weblink

END OF REPORT

Thank you for choosing SOCOTEC for your environmental monitoring needs. We hope our services have met your requirements and that you are fully satisfied 
with your experience of working with us, we really do value your custom and would welcome your feedback.  We would appreciate it if you could take a moment 
to complete a short online questionnaire so that we can improve our operations and address any areas that have not met with your expectations, by clicking on 

the following 
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SOCOTEC UK Limited and the Client (“Contract”) and within the limitations of the resources devoted to it by agreement with the Client. Any reliance 
upon the Report is subject to the Contract terms and conditions. 
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to whom this document, or any part thereof, is made known. Any such party relies upon the Report at their own risk. The Contracts (Rights of Third 
Parties) Act 1999 does not apply to this Report nor the Contract and the provisions of the said Act are hereby excluded. 
 
This Report shall not be used for engineering or contractual purposes unless signed above by the author, checker and the approver for and on behalf 
of SOCOTEC UK Limited and unless the Report status is ‘Final’. 
 
Unless specifically assigned or transferred within the terms and conditions of the Contract, SOCOTEC UK Limited asserts and retains all Copyright 
and other Intellectual Property Rights in and over the Report and its contents. The Report may not be copied or reproduced, in whole or in part, without 
the written authorisation from SOCOTEC UK Limited. SOCOTEC UK Limited shall not be liable for any use of the Report for any purpose other than that 
for which it was originally prepared. 
 
Whilst every effort has been made to ensure the accuracy of the data supplied and any analysis interpretation derived from it, the possibility exists of 
variations in the ground and groundwater conditions around and between the exploratory positions. No liability can be accepted for any such 
variations in these conditions. Furthermore, any recommendations are specific to the development as detailed in this Report and no liability will be 
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 SUMMARY 
 
MSD Animal Health operate four natural gas fired boilers at their Milton Keynes site to provide steam and hot water. 
As part of the permitting application process it is necessary to assess the dispersion of releases to atmosphere 
associated with the plant to determine their impact on ambient concentrations of important pollutants around the 
local area. Typical releases resulting from the combustion of natural gas of nitrogen oxides, carbon monoxide, volatile 
organic compounds and sulphur dioxide were considered. The assessment was undertaken using the UK ADMS 5.2 
modelling system. 
 
Maximum pollutant process contributions from the boiler operations occur within the site boundary close to the 
boiler plant flues. Beyond this location process contributions reduce significantly with distance. It is not considered 
that statutory air quality standards would be applicable around the area of maximum impact as there is no access to 
the general public. 
 
At residential and public premises neighbouring the MSD site, where long term and short term human exposure 
might be expected, all pollutant process contributions are insignificant based on Environment Agency assessment 
criteria. It is considered unlikely that boiler plant process contributions would pose any significant threat to, or have 
any meaningful impact on, attainment of applicable environmental standards at these locations.   
 
On public footpaths adjacent to the MSD site boundary, where short term environmental standards might be 
expected to apply, it is expected, in practice, that process pollutant contributions would be unlikely to compromise 
attainment of the applicable short term environmental standards.  
 
Necessary assumptions made to undertake the modelling are considered to have the effect of substantially 
overestimating the process contribution to ambient concentrations. It is considered that the predicted process 
impact reported herein is a conservative assessment and the conclusions reached therefore incorporate a 
reasonable margin of comfort in spite of the inevitable uncertainty of such modelling studies. 
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1 INTRODUCTION 
 
MSD Animal Health (MSD) placed a contract with SOCOTEC UK Limited (SOCOTEC) to undertake an assessment of 
the impact on local air quality of an existing natural gas-fired combustion installation at their Milton Keynes site. 

 
1.1 Scope of study 
 
MSD operate four natural gas fired boilers at their Milton Keynes site for the production of steam and hot water for 
site use. As part of a permit application process it is necessary for MSD to assess the dispersion of releases to 
atmosphere associated with the boiler plant to determine their impact on ambient concentrations of important 
pollutants around the local area. 
 
The main pollutants of concern from the combustion of natural gas are nitrogen oxides and carbon monoxide. The 
purpose of this study is to determine whether, under the current operating regime, releases to atmosphere from the 
boiler plant are likely to be dispersed adequately in the context of applicable environmental standard attainment. 
 
1.2 General approach 
 
The approach taken comprised the following main stages: 
 
 Determine a suitable modelling tool for the assessment. 
 Collect appropriate representative operational data for the boiler plant for input to the model. 
 Establish the likely maximum and normal pollutant discharges from the boiler plant. 
 Establish the location of the points of discharge for each boiler relative to existing site buildings. 
 Establish the locations of any sensitive areas that might be impacted by boiler releases including local 

residential properties and nature conservation areas. 
 Obtain information on local background concentrations of important pollutants. 
 Obtain 5 years’ recent meteorological data from a measurement station representative of the Milton Keynes 

site. 
 Model the dispersion of releases from the boiler operations to determine the process contribution to ambient 

concentrations of selected pollutants over the local area with particular attention to locations of human 
exposure and sensitive nature conservation sites.  

 Assess the predicted process contributions and established background concentrations with reference to 
applicable environmental standards to determine compliance. 

 Undertake a sensitivity analysis on the results for other important variable parameters and assess compliance 
with applicable environmental standards. 

 
Further details of the approach taken and model input information are provided in the following sections.    
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1.3 Structure of the report 
 
This report provides an assessment of the impact of releases from boiler plant at MSD Animal Health’s Milton 
Keynes site . The approach to the assessment has been described above. The following sections provide a detailed 
commentary on the assessment and conclusions: 
 
Section 2 Air quality standards and assessment criteria 
Section 3 The model methodology employed and important input data 
Section 4  The results of the assessment including sensitivity analyses 
Section 5 Conclusions of the assessment 
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2 POLICY CONTEXT AND ASSESSMENT CRITERIA 
 

 

2.1 Context of assessment 
 
MSD operate four natural gas-fired boilers at their Milton Keynes site producing hot water and steam for site use. 
 
As part of their permitting application it is necessary to demonstrate the likely impact of boiler operations on local 
ambient concentrations of important pollutants. It is in this context that the operations are being examined to 
determine their contribution to ambient concentrations of important pollutants and therefore determine compliance 
with applicable air quality standards and environmental benchmarks. 
 
Local Authorities are required to assess compliance with applicable air quality objectives. Where the objectives are 
unlikely to be met the Local Authority is required to declare an Air Quality Management Area (AQMA) and prepare 
proposals for remedial action to achieve the required objective. The nearest AQMA is around 15 km to the north of the 
MSD site in Olney. It is not considered that plant releases would be likely to have any significant influence on air 
quality in this AQMA. In addition, a survey of planning and permitting applications provides no indication of any 
significant developments in the area which might have an influence on background concentrations of the pollutants 
of interest in this case.  
 
The Environment Agency play an important role in relation to local air quality management by ensuring that 
processes under their regulatory control do not contribute any significant threat to the attainment of air quality 
standards. As part of the environmental permitting process it is necessary to demonstrate the impact of site 
operations on local air quality in the context of the published guidance provided by the Environment Agency1. 
 
 
2.2 Pollutants from natural gas combustion 
 
The main pollutants from the combustion of natural gas are oxides of nitrogen (NOx) and carbon monoxide (CO).  
 
Oxides of nitrogen are generally considered to comprise primarily of nitrogen monoxide (NO) and nitrogen dioxide 
(NO2). While nitrogen oxides from road transport is a major contributor to ground level concentrations, emissions 
from combustion processes can also be significant. Oxides of nitrogen are associated with lung damage and 
enhanced sensitivity to allergens. Emissions from combustion primarily consist of nitrogen monoxide, although 
reaction in the atmosphere results in conversion to nitrogen dioxide, which is the primary nitrogen oxide of interest 
with respect to ambient pollution. The emission of nitrogen oxides and their transformation products can cause a 
wide range of environmental effects including acidification and eutrophication 
 
Carbon monoxide (CO) is a product of incomplete combustion of the fuel and is therefore related to combustion 
efficiency. It reacts with other pollutants to form ground level ozone and has implications for neurological health. With 
incomplete combustion there is also the risk of elevated levels of volatile organic compounds (VOCs) which can give 
rise to odours and influence ground level ozone formation.  
 
There will also be a release of sulphur dioxide (SO2) which will be dependent on the sulphur content of the fuel.  
 
This assessment considers the air quality impact of the following pollutants resulting from boiler plant operations:  
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Nitrogen oxides (NOx, consisting of nitrogen monoxide (NO) and nitrogen dioxide (NO2)) 
Sulphur dioxide (SO2) 
Carbon monoxide (CO) 
Volatile organic compounds (VOCs – assessed as benzene) 
 
2.3 Environmental Standards  
 
The UK’s air quality strategy is based on meeting obligations within the European Union (EU) Ambient Air Quality 
Directive (2008/50/EC, 21 May 2008)2 and the Fourth Daughter Directive (2004/107/EC, relating to metals and 
hydrocarbons)3. These directives specify legally binding limit values and target values. Limit values are set for 
individual pollutants and are made up of a concentration value, an averaging time over which it is to be measured, 
the number of exceedances allowed per year, if any, and a date by which it must be achieved. Some pollutants 
have more than one limit value covering different endpoints or averaging times. Target values are set out in the 
same way as limit values and are to be attained where possible by taking all necessary measures not entailing 
disproportionate costs. 
 
The Air Quality (Standards) Regulations 20104 transpose into English law the requirements of Directives 
2008/50/EC and 2004/107/EC on ambient air quality. Equivalent regulations have been made by the devolved 
administrations in Scotland, Wales and Northern Ireland. Schedules 2 and 3 of the Regulations specify limit and 
target values respectively. 
 
Table 2.1 summarises the applicable limit values for the pollutants considered in this assessment as at 2019. 
 
The limit values below are expressed as concentrations recorded over a specified time period which are considered to 
be acceptable in terms of current knowledge of the impact on health and the environment. Limit values are legally 
binding time averaged limits which must not be exceeded and which the UK is obliged to meet. In the case of target 
values these are values which are expected to be met by a specified date.  
 
Table 2.1 Ambient Air Directive Limit Values and Target Values 
 
Pollutant Basis Concentration 
Carbon monoxide (CO) running 8 hour mean across a 24 hour periodc 10 mg/m3 

Nitrogen dioxide (NO2) 
1 hour mean (99.79 percentile – 18 exceedances per year) 200 µg/m3 
annual mean 40 µg/m3 

Sulphur dioxide (SO2) 
15 minute mean (99.90 percentile – 35 exceedances per yeara 266 µg/m3 
1 hour mean (99.72 percentile – 24 exceedances per year) 350 µg/m3 
24 hour mean (99.18 percentile – 3 exceedances per year) 125 µg/m3 

Benzene annual mean 5 µg/m3 
a. Target value included in Environment Agency guidance1.  
b. Annual means refer to a calendar year.  
c. Running 8 hour mean for each daily period commences at 1700 on the previous day and is updated every hour for the 
following 24 hours. 
 
Critical levels are specified for sulphur dioxide and nitrogen oxides in relation to the protection of ecological 
conservation areas as shown in Table 2.2.  
 

http://www.legislation.gov.uk/uksi/2010/1001/contents/made
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Table 2.2 Critical levels for the protection of ecological conservation areas 
 
Pollutant Basis Concentration 

Nitrogen oxides (as NO2) 
annual mean 30 µg/m3 
daily mean 75 µg/m3 

Sulphur dioxide (SO2) annual meana 10 µg/m3 
a. refers to the lower limit for sensitive lichen communities & bryophytes and ecosystems where lichens & bryophytes are an 
important part of the ecosystem’s integrity. The upper limit where lichens are not present is 20 µg/m3. 
 
In addition, for the purposes of assessing the significance of pollutants in the ambient atmosphere the 
Environment Agency also publish Environmental Assessment Levels (EALs) for the protection of human health1.  
 
The EALs relevant to this study are summarised in Table 2.3. 
 
Table 2.3 Environmental Assessment Levels 
 
Pollutant Basis Concentration 
Carbon monoxide hourly mean 30000 µg/m3 
Benzene hourly mean 195 µg/m3 

Nitrogen monoxide (NO) 
hourly mean 4400 µg/m3 
annual mean 310 µg/m3 

 
 
2.3.1 Application of environmental standards 
 
The Air Quality Standards Regulations 20104 specify legally binding concentrations of pollutants in the atmosphere 
which can broadly be taken to achieve a certain level of environmental quality. The Regulations define ambient air 
as; 
 
“…outdoor air in the troposphere, excluding workplaces where members of the public do not have regular access.” 
 
Compliance with limit values for the protection of human health does not need to be assessed (Schedule 1, Part 1) 
at the following locations: 
 
a) any location situated within areas where members of the public do not have access and there is no fixed 
habitation; 
b) on factory premises or at industrial locations to which all relevant provisions concerning health and safety at 
work apply; 
c) on the carriageway of roads and on the central reservation of roads except where there is normally pedestrian 
access to the central reservation. 
 
It is therefore considered that compliance with environmental benchmarks should concentrate on areas where 
members of the general public are present over the entire duration of the concentration averaging period specific 
to the relevant standard. For the longer averaging periods the standards are considered to apply around the frontage 
of premises such as residential properties, schools and hospitals. The shorter term limit value (1 hour or 1 day 
means) applies at these locations and other areas where exposure is likely to be of one hour or more on a regular 
basis.  
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In this context this assessment of compliance with environmental benchmarks in respect of protection of human 
health is considered at the nearest residential locations and publically accessible premises in the vicinity of the 
Milton Keynes site. The assessment of compliance with critical loads and critical levels with respect to ecological 
impact is assessed at the conservation sites required for assessment within Environment Agency guidance1 (see 
section 2.5.3).  
 
2.4 Background air quality in Milton Keynes 
 
In considering the overall impact of a project, such as this herein, on local air quality and compliance with 
environmental benchmarks, it is necessary not only to consider the contribution from the proposed source but also 
the existing levels of pollutants of interest. Background air quality data for the area around the MSD site are available 
from DEFRA’s air quality archive (http://uk-air.defra.gov.uk/data/pcm-data). The archive provides estimated 
background concentrations of important pollutants for 1km2 areas for the UK. The latest available background levels 
for the area within an approximate 1 km radius of the MSD site (centre 488950 236560) were used for this 
assessment. Within this area there were 7 points at which background concentrations were available. Table 2.4 
summarises the background pollutant concentrations obtained from the air quality archive for the assessment area. 
The values reported are the mean and maximum of the 7 points for which data were available. 
 
Table 2.4 Background pollutant concentrations from the DEFRA archive 
 
 Pollutant Averaging basis Concentration (µg/m3) 

Maximum Mean 
Nitrogen dioxide (2017) annual mean 15.66 14.80 
Total nitrogen oxides (2017) annual mean (as NO2) 22.20 20.87 
Nitrogen monoxide (2017)a annual mean 4.27 3.97 
Carbon monoxide (2010) maximum 8 hour rolling mean 1555 1523 
Sulphur dioxide (2017) annual mean 1.36 1.24 
Benzene (2017) annual mean 0.59 0.53 
a. calculated based on the difference between total nitrogen oxides and nitrogen dioxide assuming total nitrogen oxides is the sum 
of nitrogen monoxide and nitrogen dioxide. 
 
Milton Keynes Borough Council5 undertakes both automatic and non-automatic air quality monitoring, although the 
nearest automatic station is around 5 km north west of the MSD site around the Milton Keynes Civic Offices. The 
nearest non-automatic monitoring location is at Beanhill, around 2.6 km west of the MSD site. It is considered that 
there are no automatic or non-automatic monitoring stations within the area likely to be influenced by releases from 
boiler operations at the MSD site.  
 
In the absence of locally measured background concentrations the maximum values, where available, from the 
DEFRA archive across the assessment area have been employed within this assessment. The use of the DEFRA 
maximum value for each pollutant is considered a precautionary approach which will most likely overestimate the 
existing background concentrations in the vicinity of the MSD site.  
 
When considering the combination of estimated process contributions and background concentrations it should be 
noted that background concentrations are generally available as annual mean values and as such simple addition 
when considering short term air quality standards may not be appropriate. Guidance from the Environment Agency1 
suggests a simplified method for combining estimated process contributions and background concentrations. For 
comparison with long term standards the overall concentration is the sum of the process contribution (annual mean) 
and background concentration (annual mean). For comparison with short term standards the Environment Agency 

http://uk-air.defra.gov.uk/data/pcm-data
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suggest the sum of the process contribution (hourly or daily mean) and twice the background concentration (annual 
mean). This methodology has been employed in this assessment. 
 
Table 2.5 summarises the pollutant background concentrations adopted for this assessment. 
 
Table 2.5 Background concentrations adopted in the assessment 
 
Pollutant Averaging basis Background concentration 

µg/m3 % of standard 
Ambient Air Directive Limit Values and Target Values 
Carbon monoxide (CO) 8 hour mean  1555 16 

Nitrogen dioxide (NO2) 
1 hour mean a 31.3 16 
annual mean 15.7 39 

Sulphur dioxide (SO2) 
15 minute meanb 3.6 1 
1 hour meana 2.7 <1 
24 hour meanc 1.6 1 

Benzened annual mean 0.59 12 
Environmental assessment levels 
Carbon monoxide hourly meane 2224 7 
Benzened hourly meana 1.2 <1 

Nitrogen monoxide (NO) 
hourly meana 9 <1 
annual mean 4 1 

a. One hour mean is determined from annual mean value using a conversion factor of 2.01. 
b. 15 minute mean is determined from the hourly mean using a conversion factor of 1.341. 
c. 24 hour mean is determined from the hourly mean using a conversion factor of 0.591. 
d. Volatile organic compounds are assessed against the limit value for benzene in accordance with Environment Agency 
guidance1. 
e. One hour mean is determined from 8 hour mean using a conversion factor of 1.431. 
 
Background levels specific to the nature conservation sites considered are obtained from the Air Pollution 
Information System (APIS - www.apis.ac.uk) and are discussed later. 
 
2.5 Assessment criteria 
 
The Environment Agency1 provides a methodology for assessing the impact and determining the acceptability of 
emissions to atmosphere on ambient air quality for human health and nature conservation areas and for 
deposition to ground.  Two stages of assessment are recommended. 
 
Screening assessment – based on standard dispersion factors the ambient impact of releases to atmosphere may 
be estimated. The estimates tend to be very conservative since no account is taken of plume rise, meteorological 
conditions or the locations of the sensitive receptors where impact is to be assessed. The estimates are compared 
with the assessment criteria discussed in sections 2.5.1 to 2.5.3. Where a release can be demonstrated to be 
‘insignificant’ it may be screened out. Where this is not possible a further detailed assessment is required. 
 
Detailed assessment – based on atmospheric dispersion modelling taking into account the factors which 
influence dispersion and ambient impact (e.g. meteorology, release conditions, locations of sensitive receptors, 
etc.). Process contributions and predicted environmental concentrations are compared with the same assessment 

http://www.apis.ac.uk/
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criteria. Where conditions for excluding the release from further consideration cannot be made a detailed cost 
benefit assessment will be necessary. 
 
In this assessment all releases have been assessed using detailed modelling approach only.  
 
The criteria considered in this assessment are described below. 
 
2.5.1 Criteria relevant to human health  
 
The contribution of the process (PC) to the ambient concentration of a given pollutant is considered insignificant, 
and requiring no further assessment, if both of the following conditions are met: 
 

 the long term PC is less than 1% of the long term environmental standard 
 the short term PC is less than 10% of the short term environmental standard 

 
If these conditions are not met then the corresponding predicted environmental concentration (PEC, PC + 
background concentration) should be assessed. The process contribution is considered insignificant and requiring no 
further assessment, if both of the following conditions are met: 
 

 the short-term PC is less than 20% of the short term standard minus twice the long term background 
concentration  

 the long-term PEC is less than 70% of the long-term environmental standard 
 
If these conditions are not met then the compliance of the process with Best Available Technique (BAT) will need to 
be assessed.  No further action is necessary if it can be demonstrated that both of the following apply: 
 

 proposed emissions comply with BAT associated emission levels (AELs) or the equivalent requirements 
where there is no BAT AEL 

 the resulting PECs won’t exceed environmental standards 
  
Failure to meet these criteria requires that a cost-benefit analysis be undertaken for consideration by the Environment 
Agency. 
 
2.5.2 Criteria for deposition to ground 
 
Where any of the substances in Table 2.6 are released it is required that the impact they have when absorbed by 
soil and leaves (termed ‘deposition’) is assessed. 
 
If the PC to ground for any of these substances is below 1% of the limit it is insignificant and requires no further 
assessment. Where the PC to ground is 1% of the limit or greater a further assessment will be necessary. 
 
In this case none of the substances in Table 2.6 are considered to be released in a quantity sufficient to merit an 
assessment for deposition to ground. 
 

https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit#environmental-standards-for-air-emissions
https://www.gov.uk/guidance/best-available-techniques-environmental-permits
https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit#screen-out-insignificant-pecs
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Table 2.6 Limits for deposition to ground 
 

Substance 
Deposition limit (PC to ground) 

µg/m2/day 
Arsenic 0.02 
Cadmium 0.009 
Chromium 1.5 
Copper 0.25 
Fluoride 2.1 
Lead 1.1 
Mercury 0.004 
Molybdenum 0.016 
Nickel  0.11 
Selenium 0.012 
Zinc 0.48 

 
2.5.3 Criteria relevant to protected conservation areas 
 
Where there are protected conservation areas in the vicinity of the release it is necessary to consider the impact of 
following pollutants: 
 

 nitrogen oxides (long and short term bases) 
 sulphur dioxide (long term basis) 
 ammonia (long term basis) 
 hydrogen fluoride (long and short term bases) 
 nutrient nitrogen and acid deposition 

In this case releases of nitrogen oxides and sulphur dioxide are considered, together with their impact in relation to 
the deposition of nutrient nitrogen and acid.  

An assessment is required where the release is within 10 km (15 km if the site is a large electric power station or 
refinery) of any of the following designated sites: 

 special protection area (SPA) 
 special area of conservation (SAC) 
 Ramsar site (protected wetland of international importance) 

or within 2 km of a: 

 site of special scientific interest (SSSI) 
 local nature site (ancient wood, local wildlife site (LWS) and national or local nature reserve (NNR, LNR)) 

 
If the PC at a SPA, SAC, Ramsar or SSSI meets both of the following criteria, it is insignificant and no further 
assessment is required: 
 

 the short-term PC is less than 10% of the short-term environmental standard for protected conservation 
areas 

 the long-term PC is less than 1% of the long-term environmental standard for protected conservation areas 
 



  ©2019 SOCOTEC UK Limited Air quality assessment of a natural gas-fired combustion installation 
MSD Animal Health, Walton Manor, Milton Keynes 

 

   

 

 

 

7 June 2019 Report No LSO190438 
Issue 2 Page 14 of 56 

  

If these criteria are not met then the corresponding PEC should be assessed.  The emission is considered 
insignificant if: 
 

 the long term PC is greater than 1% and the corresponding PEC is less than 70% of the long-term 
environmental standard,  

 
If either of the following criteria are met a further more detailed consideration of ecological impact is required: 
 

 the long term PC is greater than 1% and the long term PEC is greater than 70% of the long term 
environmental standard  

 the short-term PC is greater than 10% of the short-term environmental standard  
 
For local nature sites releases are considered to be insignificant where both of the following criteria are met: 
 

 the short-term PC is less than 100% of the short-term environmental standard 
 the long-term PC is less than 100% of the long-term environmental standard 
 

A failure to meet the above criteria requires a further more detailed consideration of ecological impact.  
 
Environmental standards for conservation areas such as critical levels for ambient air and critical loads for 
nitrogen and acid deposition are considered to be specific to the habitat types associated with each conservation 
site. APIS provides acidity and nitrogen deposition critical loads for designated features within every SAC, SPA 
or A/SSSI in the UK. 
 
In this case there are no sites requiring assessment based on the Environment Agency qualifying criteria. The 
nearest conservation site with a national ecological designation is the Blue Lagoon LNR w hich is around 4.5 
km south west of the MSD site. 
 
2.5.4 Significance of impact 
 
Environmental Protection UK (EP UK) and the Institute of Air Quality Management (IAQM) have published guidance 
on the impact of pollutant releases in the context of existing air quality assessment levels6 (i.e. AAD limit and target 
values etc.). Their categorisation is shown in Table 2.7. 

 
Table 2.7 Impact descriptor for individual receptors 
 

Long term average concentration 
at receptor in assessment year 

% change in concentration relative to Air Quality Assessment Level (AQAL) 
1 2-5 6-10 >10 

75% or less of AQAL Negligible Negligible Slight Moderate 
76-94% of AQAL Negligible Slight Moderate Moderate 
95-102%  of AQAL Slight Moderate Moderate Substantial 
103-109% of AQAL Moderate Moderate Substantial Substantial 
110% or more of AQAL Moderate Substantial Substantial Substantial 

 
In this case impact is considered as the change in the concentration of an air pollutant, as experienced by a 
receptor. This may have an effect on the health of a human receptor, depending on the severity of the impact and a 
range of other contributing factors. The descriptor in itself is not considered a measure of effect. 
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IAQM guidance indicates that for any point source some consideration must also be given to the impacts resulting 
from short term, peak concentrations of those pollutants that can affect health through inhalation. Background 
concentrations are considered less important in determining the severity of impact for short term concentrations. 
Short term concentrations in this context are those averaged over periods of an hour or less. These are exposures 
that would be regarded as acute and will occur when a plume from an elevated source affects airborne 
concentrations experienced by a receptor over an hour or less. 
 
Where such peak short term concentrations from an elevated source are in the range 10-20% of the relevant AQAL, 
then their magnitude can be described as small, those in the range 20-50% medium and those above 50% as large. 
These are the maximum concentrations experienced in any year and the severity of this impact can be described 
as slight, moderate and substantial respectively, without the need to reference background or baseline 
concentrations. Table 2.8 summarises these descriptors. 
 
Table 2.8 Impact descriptors for short term process contributions 
 

Short term process contribution (% AQAL) Magnitude Severity 
11-20 Small Slight 
21-50 Medium Moderate 
>51 Large Substantial 

 
Background concentrations are not unimportant, but they will, on an annual average basis, be a much smaller 
quantity than the peak concentration caused by a substantial plume and it is the contribution that is used as a 
measure of the impact, not the overall concentration at a receptor.  
 
In most cases, the assessment of impact severity for a proposed development will be governed by the long term 
exposure experienced by receptors and it will not be a necessity to define the significance of effects by reference 
to short-term impacts. The severity of the impact will be substantial when there is a risk that the relevant AQAL for 
short-term concentrations is approached through the presence of the new source, taking into account the 
contribution of other prominent local sources. 
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3 MODELLING METHODOLOGY 
 
The contributions to ambient concentrations of the selected boiler pollutant releases have been modelled using the 
Atmospheric Dispersion Modelling System (ADMS) version 5.2. The use of this modelling tool is accepted by the 
Environment Agency and UK Local Authorities for regulatory purposes. 
 
ADMS and the United States Environmental Protection Agency’s (US EPA) AERMOD modelling systems are the two 
most widely used air dispersion models for regulatory purposes worldwide. Both are based on broadly similar 
principles. In this case ADMS 5.2 has been employed for the assessment, although the results have been 
compared with those obtained from the same modelling using the AERMOD system in order to provide confidence 
in the assessment findings. 
 
ADMS 5.2 requires a range of information in order to perform the modelling.  The primary information required is 
discussed below. A summary of the important modelling parameters is provided in Annex F. 
 
 
3.1 Assessment area 
 
The area over which the assessment was undertaken is a 1 km x 1 km area with the MSD site (488950 236560) 
located approximately at the centre. Figure 3.1 illustrates the assessment area, location of the site, the surrounding 
area and nearest residential locations. 
 
Figure 3.2 illustrates the general MSD site layout including location of the release points under consideration. 
 
A general grid with receptors spaced at 10 m intervals (i.e. 10201 points for a 101 x 101 grid) was used to assess 
the process contribution to ground level concentrations over the assessment area highlighted in Figure 3.1. A more 
detailed assessment of air quality impact over the MSD site was undertaken using a smaller assessment area of 
250m x 250m as illustrated in Figure 3.2. The receptor spacing in this case was 2.5m (for a 101 x 101 grid). Both 
grids were considered at an elevation of 1.5 m. This is intended to represent the typical height of human exposure. 
 
In addition to the receptor grid, 62 receptors (1 to 62 in Figure 3.1) were positioned at residential locations in the 
vicinity of the MSD site. These receptors were placed at an elevation of 1.5 m and are described in Annex E, Table 
E.1. These are intended to correspond to the nearest location of long term human exposure in the vicinity of the 
MSD site. 
 
Receptors are also located at the MSD site boundary to determine the maximum off-site process contributions to 
pollutant concentrations. These receptors are described in Annex E, Table E.1.  
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Figure 3.1 Location of the MSD  site and assessment area 
 

  
  
For the purposes of the assessment the receptors were considered in groups as described below: 
 
1 to 62 Residential locations (see Table E1) 
63 to 115 MSD site boundary (see Table E.1) 
 
Annex E describes the location of these discrete receptors. 
  
It is also necessary to consider the impact of releases on any local statutory designated sites. Following a review 
of all sites in the local area, as discussed in section 2.5, no site was identified as meeting the criteria for 
assessment. The ecological impact of boiler plant releases is therefore not considered further in this assessment. 
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Figure 3.2  MSD site arrangement  
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3.2 Buildings 
 
The presence of buildings close to a discharge flue can have a significant impact on the dispersion of releases. The 
most significant impact can be the downwash of a plume around a building causing increased concentrations in the 
immediate area around the building. Buildings can also disturb the wind flow causing a turbulent wake downwind 
which can also affect dispersion. It is normally considered that buildings within 5 times the height of release or within 
5 times the height of the building should be considered in any modelling.  
 
Six buildings within  a 50m radius of the boiler flues, as shown in Figure 3.2, were considered to have the potential to  
influence dispersion of releases. ADMS 5.2 models buildings as either rectangular or circular structures.  In this case 
the buildings were described as seven rectangular blocks. Based on the drawings provided by MSD7 the main 
parameters describing these buildings were estimated as described in Table 3.1. 
 
Table 3.1 Parameters describing major site buildings 
 

Building 
(see Figure 3.2) 

Structure centre grid 
reference Heighta 

(m) 
Angle 

(o from north) 
Length 

(m) 
Width 

(m) 
Easting Northing 

40 488942 236570 7.2 60 35.8 14.8 
41 488944 236551 7.2 60 17.8 20.8 
44 488893 236534 10.1 60 29.6 22.0 
43a 488912 236578 6.6 60 9.2 25.0 
43b 488917 236499 6.6 60 23.6 13.8 
42 488971 236516 3.0 60 11.4 12.0 
21 488955 236627 5.3 60 30.6 30.6 
a. Building heights are referenced to the north west corner of building 40. 
 
Building 40 was selected as the main building having the most influence on dispersion of releases based on a 
sensitivity analysis. The sensitivity of predicted pollutant concentrations at the residential receptors (receptors 1 to 
62) to the main building was examined as below.  
 

Main building 

Change (%) in predicted process contribution from base case with 
building 40 as main building (receptors 1 to 62) 

NO2 short term NO2 long term 
Maximum Mean Maximum Mean 

41 0 0.1 0 0 
44 0 -1.2 -5.5 -2.1 
43a 0 -0.8 -1.2 -0.4 
42 0 -2.2 0 -0.2 
21 0 -2.3 0 -0.3 
None -13.1 -13.5 -1.9 -1.0 
 
It is considered that the selection of main building from those considered does not have a significant influence on 
model predictions or on the assessment conclusions. The selection of building 40 as the main building represents a 
conservative approach. 
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Based on information provided by MSD7, the flues serving the boiler plant were identified as being located as shown 
in Figure 3.2 and Table 3.2. 
 
 Table 3.2 Exhaust flue locations 
 

Boiler   Dimensions (m) Height (m)a Easting (m) Northing (m) 
1 (A1) Hot water 0.35 x 0.20 8.2 488947.7 236580.5 
2 (A2) Hot water 0.35 x 0.20 8.2 488949.2 236577.9 
3 (A3) Steam 0.30 circular 8.2 488949.6 236571.7 
4 (A4) Steam 0.30 circular 8.2 488951.1 236569.1 

a. Flue heights are referenced to the north west corner of building 40. 
 
 
3.3 Meteorology 
 
For this modelling assessment hourly sequential meteorological data from the nearest suitable meteorological 
station to the area was obtained. The data, provided by the UK Met Office, was from the Bedford station and covered 
the 5 year period 2014 to 2018. The Bedford station is around 20 km north east of the MSDE site at an elevation of 
85m, compared with the site elevation of around 75m. There are three other stations in the area which were also 
considered as possible sources of meteorological data: 
 
Station   Position  Elevation  Data coverage 
 
Woburn   7 km SE  89m   Missing cloud and wind data 
Stowe    22 km W  145m   Missing cloud and wind data 
Northampton Moulton  31 km N  127m   Missing cloud and wind data  
 
Based on advice provided by the Met Office, the proximity of the station, elevation and data coverage, it was 
considered that data from the Bedford station provided measurements most representative of the conditions in the 
vicinity of the MSD site.  
 
The data included, among other parameters, hourly measurements of wind speed and direction. Figure 3.3 illustrates 
a composite wind rose for the Bedford station. It may be seen that the wind has significant south westerly 
component.  
 
Annex D provides a more detailed analysis of the meteorological data used. 
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Figure 3.3 Composite windrose for the Bedford station (2014 to 2018) 

 
 
3.4 Surface characteristics 
 
The characteristics of the surrounding surfaces and the land use within the assessment area have an important 
influence in determining turbulent fluxes and hence the stability of the boundary layer and atmospheric dispersion. 
In ADMS it is necessary to consider the following parameters which describe land use and surface properties: 
 
Surface roughness 
Surface albedo 
Minimum Monin Obukhov length 
Priestley Taylor parameter 
 
3.4.1 Surface roughness 
 

The roughness length represents the aerodynamic effects of surface friction and is physically defined as the height 
at which the extrapolated surface layer wind profile tends to zero. This value is an important parameter used by 
meteorological pre-processors to interpret the vertical profile of wind speed and estimate friction velocities which 
are, in turn, used to define heat and momentum fluxes and, consequently, the degree of turbulent mixing. 
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The surface roughness length is related to the height of surface elements. Typically, the surface roughness length 
is approximately 10% of the height of the main surface features. Surface roughness is higher in built up areas than 
in rural locations. 
 
 A range of typical roughness values for common land use types are provided within ADMS: 

 
Land use 

 
Surface roughness (m) 

  
Ice 0.00001 
Snow 0.00005 
Sea 0.0001 
Short grass 0.005 
Open grassland 0.02 
Root crops 0.1 
Agricultural areas 0.2-0.3 
Parkland, open suburbia 0.5 
Cities, woodland 1.0 
Large urban areas 1.5 

 
The MSD site is located to the south east of the centre of Milton Keynes in the Walton area. It is in a confined 
industrial  area with open ground to the north and west and medium density housing to the south and east with the 
nearest residential location being around 230 m to the south east of the boiler flues. A surface roughness of 0.5m has 
been selected as representative of the area. A sensitivity analysis has been undertaken considering variations in 
surface roughness of between 0.1 and 1.0 m. This resulted in the following variations in predicted hourly and annual 
process contributions of nitrogen dioxide over the residential receptors (1 to 62, see Figure 3.1): 
 

Surface roughness (m) 

Change (%) in predicted process contribution from base case with a 
surface roughness of 0.5 m (receptors 1 to 62) 

NO2 short term NO2 long term 
Maximum Mean Maximum Mean 

0.1 30.7 27.8 9.8 10.9 
0.3 10.1 11.0 5.2 4.8 
0.7 -6.7 -7.8 -4.4 -3.9 
1.0 -13.8 -16.9 -10.3 -9.1 
 
Model predictions are moderately sensitive to surface roughness, although it is considered that the likely variations in 
predicted process contribution over a range considered descriptive of the area are unlikely to introduce uncertainties 
which are significant in the context of the conclusions reached in section 4.   
 
3.4.2 Surface albedo 
 
The surface albedo is the ratio of reflected to incident shortwave solar radiation at the surface of the earth and lies 
in the range 0 to 1. This parameter is dependent upon surface characteristics and varies throughout the year. 
Surface albedo is higher (higher proportion of reflected radiation) when the ground is snow covered. Based on the 
recommendations of Oke (1987), ADMS provides default values of 0.6 for snow-covered ground and 0.23 for non-
snow covered ground, respectively. In this case a value for surface albedo of 0.23 has been employed. 
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3.4.3 Monin Obukhov length 
 
The Monin Obukhov length provides a measure of the stability of the atmosphere and allows for the effect of heat 
production in cities which may not be represented by the meteorological data. In urban areas heat generated from 
buildings and traffic warms the air above which has the effect of preventing the atmosphere from becoming very 
stable. Generally the larger the area the greater the effect. In stable conditions the Monin Obukhov length will not fall 
below a minimum value with the value becoming larger depending on the size of the city. The minimum value of the 
Monin Obukhov length generally lies between 1 and 200 m with 1 corresponding to a rural area. ADMS provides the 
following guidance on minimum Obukhov length: 
 

Population size Minimum Obukhov length (m) 
  
Large conurbations (>1 million) 100 
Cities and large towns 30 
Mixed urban/industrial 30 
Small towns 10 
Rural area 1 
  

In this case the area is considered to be typical of a mixed urban and industrial area, and a minimum Monin 
Obukhov length of 30m has been employed. A sensitivity analysis has been undertaken considering minimum Monin 
Obukhov lengths in the range 10 to 50m. This resulted in the following variations in predicted hourly and annual 
process contributions of nitrogen dioxide over the residential receptors (1 to 62, see Figure 3.1): 
 

Minimum Monin Obukhov length 
(m) 

Change (%) in predicted process contribution from base case with a 
minimum Monin Obukhov length of 30 m (receptors 1 to 62) 

NO2 short term NO2 long term 
Maximum Mean Maximum Mean 

10 -0.8 -0.5 -2.6 -3.5 
20 -0.8 -0.4 -2.4 -3.4 
40 0.1 -1.5 0.1 -0.2 
50 0 -2.0 0.1 -0.3 
 
The variations are largely insignificant over the length range considered to be descriptive of the assessment area and 
unlikely to have any substantially influence the overall conclusions reached in section 4.   
 
AERMOD does require that the minimum Monin Obukhov length be specified. 
 
3.4.4 Priestley Taylor parameter 
 
The Priestley Taylor parameter represents the surface moisture available for evaporation. Areas where moisture 
availability is greater will experience a greater proportion of incoming solar radiation released back to atmosphere 
in the form of latent heat, leaving less available in the form of sensible heat and, thus, decreasing convective 
turbulence.  The Priestley Taylor parameter lies between 0 and 3. Based on suggestions by Holstag and van Ulden, 
ADMS provides default values of: 
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Land type Priestley Taylor parameter 
  
Dry bare earth 0 
Dry grassland 0.45 
Moist grassland 1 

 

In this case the area is considered to be representative of moist grassland and a value of 1.0 for the Priestley 
Taylor parameter has been employed. A sensitivity analysis has been undertaken considering Priestley Taylor 
parameters in the range 0 to 1.5. This resulted in the following variations in predicted hourly and annual process 
contributions of nitrogen dioxide averaged over the residential receptors (1 to 62, see Figure 3.1). 
 

Priestley Taylor parameter 

Change (%) in predicted process contribution from base case with a 
Priestley Taylor parameter of 1 (receptors 1 to 62) 

NO2 short term NO2 long term 
Maximum Mean Maximum Mean 

1.5 10.4 6.1 0.4 1.8 
0.5 0 -0.9 -2.4 -2.7 
0 0 -1.2 -4.4 -4.8 
 
The variations are largely insignificant and not likely to influence the overall conclusions reached in section 4. It is 
considered that the use of the model default value (for moist grass land) is likely to be most representative of the 
area.  
 
It may be noted that AERMOD uses the Bowen ratio to describe available surface moisture rather than the Priestley 
Taylor parameter. The following default values are provided from Paine (1987). 
 
Land use Bowen ratio 

(-variation with season) 
Water 0.1 
Deciduous forest 0.6-2.0 
Coniferous forest 0.6-2.0 
Swamp 0.2-2.0 
Cultivated land 1.0-2.0 
Grassland 1.0-2.0 
Urban 2.0-4.0 
Desert shrubland 5.0-10.0 
 
For the modelling herein a value of 1.0 was employed for the Bowen ratio. 
 
3.4.5 Terrain 
 
Terrain data was obtained for the assessment area from the Ordnance Survey Land-form Panorama DTM data base. 
There is a slight change in elevation across the assessment area with ground rising form the west  to east with an 
average  gradient of 1% as shown in Figure 3.4. 
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Figure 3.4  Ground elevation within assessment area 
 

  
 
A sensitivity analysis was undertaken to determine the impact of consideration of terrain in the assessment in 
contrast to the assumption of a flat assessment area. The sensitivity of the predicted annual and hourly process 
contributions of nitrogen dioxide across the residential receptors (1 to 62, see Figure 3.1) to consideration of terrain 
was examined as below.  
 

Terrain 

Change (%) in predicted process contribution from base case with an 
elevated assessment area (receptors 1 to 62) 

NO2 short term NO2 long term 
Maximum Mean Maximum Mean 

Flat -2.2 -2.9 2.4 -0.6 
 
General guidance suggests that consideration of terrain is not necessary at gradients of less than 5%. In this case it is 
not considered that the difference between a flat and elevated assessment area is likely to have any significant 
impact on the assessment outcomes. In this case an elevated assessment area is considered in the overall air quality 
assessment as it provides generally higher predicted process contributions. This is considered a precautionary 
approach.  
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3.5 Pollutant releases and conditions 

The boiler plant at the MSD site comprises two identical hot water boilers each rated at 4.22 MW (thermal input) and 
two identical steam boilers each rated at 4.0 MW (thermal input). All four boilers are fired on natural gas. While the 
two steam boilers can operate simultaneously, only one hot water boiler operates at any one time. These are 
generally alternated weekly.  Each boiler exhausts to a dedicated flue as described in Table 3.2. 

For the purposes of this assessment a worst case operational regime is considered where both the steam boilers and 
one of the hot water boilers operate at full load. The exhaust gas conditions for full load operation have been 
estimated assuming natural gas combustion at conditions measured during routine monitoirng8. 

Table 3.3 Estimated flue gas conditions at full load operation 

Boiler 
1 2 3 4 

Hot water Hot water Steam Steam 
Release point A1 A2 A3 A4 
Thermal input MW 4.22 4.22 4.00 4.00 
Natural gas higher heating value MJ/Nm3 38 

Natural gas consumption 
Nm3/s 0.1111 0.1111 0.1053 0.1053 
Nm3/h 400 400 379 379 

Stoichiomteric flue gas (wet)a Nm3/m3 10.74 
Stoichiomteric flue gas (dry) a Nm3/m3 8.73 
Stoichiomteric flue gas (wet) a Nm3/s 1.193 1.193 1.131 1.131 
Stoichiomteric flue gas (dry) a Nm3/s 0.969 0.969 0.919 0.919 

Flue gas flow rate (reference conditions)b 
Nm3/s 1.13 1.13 1.07 1.07 
Nm3/h 4074 4074 3862 3862 

Flue gas temperaturec oC 120 (178) 120 (178) 120 (183) 120 (193) 
Flue gas oxygen contentd (%,dry) 8.4 7.8 7.1 6.2 
Flue gas flow rate (STP) m3/s 1.84 1.77 1.60 1.52 

Flue gas flow rate (actual) 
m3/s 2.66 2.55 2.31 2.19 
m3/h 9559 9174 8311 7869 

Flue diameter/dimensions m 0.35x0.20 0.35x0.20 0.3 0.3 
Flue gas velocity m/s 37.6 36.1 32.7 30.9 

a. Based on an assumed natural gas composition of 96.5% CH4, 1.8%C2H6, 0.8%C3H8 and 0.9% N2 with a higher heating value of 38 
MJ/Nm3.
b.Reference conditions are STP (standard temperature(273K) and pressure (101.3 kPa)) in a dry gas containing 3% oxygen.
c. Flue gas temperature is assumed based on measured flue gas temperature during monitoring at the boiler exit8 (figures in
brackets) taking into account subsequent heat loss prior to release to atmosphere.
d. Flue gas oxygen content as measured during monitoring8.

Corresponding pollutant releases to atmosphere have been estimated based on a combination of measurement, 
accepted emission factors and legislative emission values. Measurements made during operation of all four boilers 
provide flue gas concentrations of nitrogen oxides and carbon monoxide8. 
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Emission factors for releases of nitrogen oxides, carbon monoxide, non-methane organic compounds and sulphur 
dioxide for commercial/industrial combustion of natural gas in stationary boilers (>1MW to <50MW) are available 
from the European Environment Agency emission inventory publication9. In addition the Medium Combustion Plant 
Directive (MCPD) provides emission limit values for releases of nitrogen oxides for existing natural gas fired boilers.  
Table 3.4 summarises the estimates of pollutant releases based on the above factors. 
 
Table 3.4 Estimated pollutant releases at full load operation  
 

Boiler 
 

1 2 3 4 
Hot water Hot water Steam Steam 

Release point  A1 A2 A3 A4 
 
Measured concentrations8 
Nitrogen oxides mgNO2/m3 126.1 123.4 188.2 185.1 
Carbon monoxide mg/m3 45.27 20.63 2.53 3.68 
Releases 
Nitrogen oxides gNO2/s 0.143 0.140 0.202 0.199 
Carbon monoxide g/s 0.051 0.023 0.003 0.004 

 
Medium Combustion Plant Directive limits 
Limit for Nitrogen oxides mgNO2/m3 250 
Nitrogen oxides release g/s 0.283 0.283 0.268 0.268 

 
EMEP/EEA emission factors9 
Nitrogen oxides gNO2/GJ 40 
Carbon monoxide g/GJ 30 
Non methane  organic compounds g/GJ 2 
Sulphur dioxide g/GJ 0.3 
Releases 

Nitrogen oxides g/s 0.169 0.169 0.160 0.160 
Carbon monoxide g/s 0.127 0.127 0.120 0.120 
Non methane  organic compounds g/s 0.008 0.008 0.008 0.008 
Sulphur dioxide g/s 0.0013 0.0013 0.0012 0.0012 

 
Sulphur dioxide release  
(at 50mgS/m3gas)a g/s 

0.011 0.011 0.011 0.011 

a.The National Grid indicate that the total sulphur content of supplied natural gas is less than 50 mg/m3 
(www.nationalgrid.com/industry-information/gas-transmission-system-operation/gas-quality).  
 
For the purposes of this assessment the worst case releases from Table 3.4 have been considered. This represents a 
precautionary approach. 
 
Annual natural gas consumption data for the period 2015 to 2018 have been provided7. As shown in Table 3.5 the 
recorded consumption indicates that the assumed operation of the boiler plant at full time full load conditions in the 

http://www.nationalgrid.com/industry-information/gas-transmission-system-operation/gas-quality
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assessment is a significant overestimate which will most likely provide an overestimate of air quality impact in 
practice, particularly for impacts assessed over the long term (i.e. annual means).   
 
Table 3.5 Annual average plant operation  
 

Boiler 
 1 2 3 4 

 
Hot water Hot water Steam Steam 

Release point 
 

A1 A2 A3 A4 
Gas consumption 
2018 (1/11/17 to 31/10/18) kWh 1794227 1636904 6361509 7511259 

2017(1/8/16 to 31/1/17) kWh   7341444 6980353 

2016 kWh   7434222 6812097 

2015 kWh 1759246 2179771 7048876 7069707 

Annual average kWh 1776737 1908338 7046513 7093354 
Average thermal input MW 0.20 0.22 0.80 0.81 
Maximum continuous rating (MCR) MW 4.22 4.22 4.00 4.00 

Average load %MCR 4.8 5.2 20.1 20.2 
 
In practice it would be expected that there will be significant periods when plant is either operating at part load or 
not operating at all. The effect of plant load on air quality impact is considered in the assessment of modelling 
sensitivity in section 4.3.3 to ensure that operation below full load does not provide a detrimental air quality impact 
compared with the assumed worst case analysis. 
 
3.6 Modelling scenarios 
 
ADMS 5.2 has been employed to estimate process contributions to ambient concentrations of released pollutants 
based on the general conditions specified above. For the  assessment the model has been run using meteorological 
data for each of five years (2014 to 2018). In addition, sensitivity analyses have been undertaken to look at the impact 
on air quality of variations in the following parameters: 
 

 Plant  load 
 
Annual natural gas consumption (see section 3.5) indicates that the boiler plant operates at part load conditions for 
significant periods of time. An assessment with operation at 50% load conditions has been undertaken to determine 
whether operating load has a significant influence on air quality impact.  
 

 Model selection 
 
The US EPA’s AERMOD modelling system is a widely used model for determining the dispersion of releases to air and 
their subsequent ambient impact and is accepted by UK Authorities for regulatory purposes. To determine the 
influence of the model selection, the assessment was repeated using the AERMOD model. 
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4 MODELLING RESULTS 
 
ADMS 5.2 has been run for the operating scenarios described in Section 3.6. The results of the modelling are 
discussed below. In this section results are presented in tabular form, while in Annex A contour plots are provided 
which illustrate the estimated process contribution to ambient pollutant concentrations over the entire assessment 
area. 
 
The initial part of this assessment is used to determine the air quality impact at the location of maximum 
concentration in order to identify those pollutants which are clearly insignificant in terms of air quality impact and 
those which may require further assessment. The second part of the assessment then considers in detail the impact 
of process contributions of selected pollutants at sensitive locations to determine their significance in the context of 
applicable air quality standards. 
 
4.1 Impact of process releases  
 
Figures A.1 and A.2 illustrate the dispersion of nitrogen dioxide on short term and long term bases respectively. The 
dispersion patterns are reasonably typical of all pollutants considered. It may be seen that the locations of both the 
short term and long term maxima occur within the MSD site boundary and close to the point of release. Process 
contributions decrease rapidly with distance from the point of maximum impact.  
 
Table 4.1 details the estimated maximum process contributions (PC) and corresponding predicted environmental 
concentrations (PEC) in the context of the applicable environmental standards.  
 
Table 4.1  Maximum process contributions and predicted environmental concentrations 
 

Pollutant 
Averaging 

basis 
Year 

Process 
contribution 

Background 
Predicted environmental 

concentration 
µg/m3 % std µg/m3 µg/m3 % std 

Carbon monoxide 
8 hours 2017 107 1.1 1555 1662 16.6 
1 hour 2018 301 1.0 2224 2525 8.4 

Nitrogen dioxide 
1 hour 2018 96.5 48.3 31.3 127.8 63.9 
annual 2015 39.2 97.9 15.7 54.8 137 

Sulphur dioxide 
15 min 2014 14.0 5.3 3.6 17.7 6.6 
1 hour 2018 10.7 3.1 2.7 13.4 3.8 
24 hours 2015 6.2 4.9 1.6 7.8 6.2 

Benzene 
1 hour 2018 1.6 31.6 0.59 2.2 43.4 
annual 2015 20.3 10.4 1.2 21.5 11.0 

Nitrogen monoxide  
1 hour 2018 440 10.0 8.6 448 10.2 
annual 2015 36.6 11.8 4.3 40.9 13.2 

 
Maximum process contributions of carbon monoxide and sulphur dioxide are less than 10% of the applicable short 
term environmental standards and are therefore considered to be insignificant. 
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The maximum long term predicted environmental concentration of nitrogen monoxide is less than 70% of the long 
term environmental standard and the maximum short term process contribution is less than 20% of the short term 
environmental standard less the background. As such process contributions of nitrogen monoxide may be 
considered insignificant. 
 
Process contributions of nitrogen dioxide and volatile organic compounds (assessed as benzene) at the location of 
maximum impact cannot be screened out based on Environment Agency assessment criteria and require further 
consideration. 
 
At the location of maximum process contribution the long term process contribution of nitrogen dioxide corresponds 
to a predicted environmental concentration in excess of the applicable environmental standard. It should be 
considered that these concentrations are the maxima determined over the assessment area for the five years’ 
meteorological conditions at full time, full load continuous operation. Air quality standards with respect to human 
health are not considered to be applicable within the site (see section 2.3.1).  
 
The maximum short term process contribution of nitrogen dioxide and the maximum long term and short term 
process contributions of volatile organic compounds correspond to predicted environmental concentrations which 
are comfortably within the applicable environmental standards and are unlikely to pose any threat to continued 
attainment at the location of maximum impact.  
  
The air quality impacts of nitrogen dioxide and volatile organic compounds are considered in more detail in the 
following sections at sensitive locations where air quality standards would be expected to apply. These locations 
include the nearest residential properties and neighbouring public footpaths.  
 
4.2 Impact of process releases at locations of human exposure 
 
In order to determine the impact of boiler plant releases at locations of frequent human exposure discrete 
receptors were located at the locations of residential and public premises in the vicinity of the MSD site and at the 
MSD site boundary which is adjacent to various public footpaths (see Figure 3.1 and Table E.1). These are 
considered to be the primary locations in the vicinity of the MSD site to which the public normally have access and 
where human exposure for the air quality standard averaging periods is likely.  
 
Table 4.2 summarises the maximum process contributions and predicted environmental concentrations over each 
group of receptors.  
  
At the residential and public locations considered, where both long term and short term environmental standards 
would be expected to apply, all pollutant process contributions are insignificant based on Environment Agency 
assessment criteria (i.e. the long term predicted environmental concentration is less than 70% of the long term 
environmental standard and the short term process contribution is less than 20% of the short term environmental 
standard less the background). Maximum process contributions occur around Hullwell Gate (receptors 39 to 46 – 
see Table E.2). 
 
At these locations predicted environmental concentrations are comfortably within the applicable environmental 
standards. It is considered unlikely that pollutant process contributions from the MSD site would have any 
meaningful influence on air quality standard attainment at the nearest residential and public premises. 
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 Table 4.2  Maximum process contributions and predicted environmental concentrations at sensitive locations 
 

Pollutant 
Averaging 

basis 

Process contribution 
Predicted environmental 

concentration 
% of environmental standard 

Boundary Residential Boundary Residential 

Carbon monoxide 
8 hours 0.5 0.2 16.0 15.8 
1 hour 0.4 0.1 7.8 7.5 

Nitrogen dioxide 
1 hour 21.6 8.2 37.2 23.8 
annual 17.8 10.0 56.9 49.1 

Sulphur dioxide 
15 min 2.3 1.0 3.7 2.3 
1 hour 1.4 0.5 2.1 1.3 
24 hours 2.3 0.7 3.6 2.0 

Benzene 
1 hour 1.9 0.4 2.5 1.0 
annual 5.7 3.2 17.5 15.0 

Nitrogen monoxide  
1 hour 4.3 0.9 4.5 1.1 
annual 2.1 1.2 3.5 2.6 

 
Table E.2 summarises the maximum process contribution of these pollutants at each residential location 
considered. 
 
At the public footpaths adjacent to the site boundary (Hullwell Gate, Brickhill Street and Groveway) where short 
term environmental standards might be expected to apply, the short term process contribution and corresponding 
predicted environmental concentration of nitrogen dioxide is just above the screening criterion (short term process 
contribution less than 20% of the short term environmental standard less the background|), although the 
corresponding predicted environmental concentration is less than 40% of the ambient air directive limit. Bearing In 
mind the conservative approach to the assessment, in particular the worst case assessment scenario, process 
contributions are likely in practice to be lower than those predicted. Furthermore, if short term nitrogen monoxide 
to nitrogen dioxide conversion rates are considered, the Janssen analysis (see Appendix C) suggests rates 
significantly less than those assumed in the assessment. At the conversion rates suggested by the Janssen 
relationship short term process contributions of nitrogen dioxide would be well within the screening criterion. It is 
therefore considered that, in practice, even under worst case conditions, process contributions of nitrogen dioxide 
on the footpaths neighbouring the MSD site would be unlikely to compromise attainment of the short term 
ambient air directive limit. 
 
All other short term pollutant process contributions along the nearby public footpaths are considered insignificant 
(the short term process contributions are less than 10% of the short term environmental standard).  
 
It is therefore considered that pollutant releases from boiler operations at the MSD site will, in practice, pose no 
substantial threat to the continued attainment of ambient air directive limits at the nearest locations of human 
exposure. 
 
Based on Environmental Protection UK (EP UK) and the Institute of Air Quality Management (IAQM) classification 
(section 2.5.4) the maximum impact significance of  pollutant releases  at the neighbouring residential locations is 
considered to be ‘slight’ for nitrogen dioxide and ‘negligible’ for nitrogen monoxide and volatile organic compounds.  
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Table 4.3 Assessment of impact significance based on IAQM classification 
 

Pollutant 
Process contribution 

Predicted environmental 
concentration IAQM classification 

(see Table 2.7) 
% environmental standard 

Nitrogen dioxide 10.0 49 Slight 
Benzene 3.2 3 Negligible 
Nitrogen monoxide 1.2 15 Negligible 
 
It should be noted that annual gas consumption rates (see section 3.5) indicate a much lower annual operating 
load than that modelled with an expected corresponding reduction in process contribution. At the average annual 
load it would be expected that the impact significance for all pollutants would be ‘negligible’.   
 
4.3 Sensitivity analyses  
 
In the assessment of the impact of process contributions the worst case results have been reported. For the 
assessment process contributions were modelled for each of 5 years’ meteorological data using the ADMS 
modelling system.  A sensitivity analysis was undertaken to determine the influence of meteorological conditions 
and model selection on the findings of the assessment and hence provide some measure of their robustness. In 
addition, an assessment to determine the air quality impact of operation at part load was also considered. 
 
4.3.1  Meteorological conditions 
 
Table 4.4 summarises the influence of meteorological conditions on maximum process contributions for the 
discrete receptor groups describing the neighbouring residential locations and site boundary (see Annex E).  
 
Table 4.4 Influence of meteorological conditions on maximum process contribution 
 

Pollutant 
Averaging 

basis 

Maximum process contribution  
(ratio of maximum to minimum year – 2014 to 2018) 

Residential Boundary 

Carbon monoxide 
8 hours 1.4 1.2 
1 hour 1.1 1.1 

Nitrogen dioxide 
1 hour 1.1 1.1 
annual 1.4 1.5 

Sulphur dioxide 
15 min 1.2 1.1 
1 hour 1.1 1.1 
24 hours 1.2 1.3 

Benzene 
1 hour 1.1 1.1 
annual 1.4 1.5 

Nitrogen monoxide  
1 hour 1.1 1.1 
annual 1.4 1.5 

 
 
Variations in meteorological conditions show up to a 50% difference between maximum and minimum long term 
process contributions at receptors on or beyond the MSD site boundary. On a short term averaging basis there is 
little variation in process contribution with meteorological year. This assessment is based on the maximum 
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process contribution for all the years considered at each location and as such will be an over estimation for most 
years.  
 
4.3.2 Model selection 
 
The main assessment has been undertaken using the ADMS modelling system. The US EPA’s AERMOD model is also 
widely used for regulatory purposes worldwide. To determine how the model used may have influenced the findings 
of the assessment, the AERMOD model was employed to predict process contributions to ambient pollutant 
concentrations over the important averaging bases at 2014 meteorological conditions. Table 4.5 summarises the 
comparison between the ADMS and AERMOD model predictions averaged over receptor groups describing the 
neighbouring residential locations and site boundary (see Annex E). 

 
Table 4.5 Maximum process contributions (variation with model) 
 

Pollutant 
Averaging 

basis 

Maximum process contribution  
(ratio of ADMS to AERMOD – 2014) 

Residential Boundary 

Nitrogen dioxide 
Annual 0.6 0.6 
1 hour 0.5 0.5 

Carbon monoxide 8 hours 0.7 0.6 
Sulphur dioxide 24 hours 0.5 0.5 

 

 
In general the AERMOD model provides predicted ambient process contributions which are up to twice those from 
the corresponding modelling using ADMS. It is not considered that the differences exhibited due to model selection 
will have any substantial impact on the conclusions of this assessment bearing in mind the level of compliance 
headroom inherent in the assessment. 
 
4.3.3  Boiler load 
 
This assessment has been undertaken based on full load operating conditions. However, it is expected, based on 
annual gas consumption data (Table 3.5), that the boilers will operate at part load for considerable periods of time 
and as such operation at reduced load needs to be considered. 
 
A further assessment has been undertaken assuming full time operation at 50% load conditions for both steam 
boilers and one of the hot water boiler. The assessment indicates that maximum process contributions for all 
pollutants are less compared with those predicted for full load operation as shown in Table 4.6. 
 
The impact of reduced load is an overall reduction in pollutant discharge rates, which is offset to a certain extent by 
less favourable dispersion conditions (lower exhaust velocity). In this case the assessment indicates that the 
resulting impact on air quality is not detrimental in comparison with nominal operation. Operation at 50% load 
indicates a reduction in process contribution, averaged across the residential and boundary receptors, of around 25 to 
30% and 35 to 40% for short term and long term averaging bases respectively. It is therefore considered that the 
assessment of full load operation provides a worst case compared with operation at lower loads.  
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 Table 4.6  Estimated air quality impact for operation at minimum load 
 

Pollutant 
Averaging 

basis 

Mean process contribution 
(% ambient air directive limit) 

50% load 100% load 
Residential Boundary Residential Boundary 

Nitrogen dioxide 
1 hour 4.1 7.6 5.7 10.8 
annual 1.8 4.2 3.1 6.7 

 
 
4.4 Modelling uncertainty 
 
The use of models to predict the dispersion of releases has associated uncertainties. The main uncertainties in this 
assessment result from: 
 
 The operational load in practice is likely to be substantially lower on occasions than that modelled in this 

assessment. This assessment is based on full load operation of both steam boilers and one hot water boiler on a 
continuous 24 hour per day basis. This provides, what is considered to be, a significant over estimate of process 
releases in practice, based on an analysis of historic natural gas consumption.  As such the process 
contributions and subsequent ambient impact for all pollutants are likely to be an overestimate of those in 
practice, particularly when considered on a long term (annual) basis.  
 

 The release rates of nitrogen dioxide upon which the assessment is based are consistent with the operation of 
the boilers at the MCPD emission limit value. Measurements made on the boilers during routine monitoring 
indicate substantially lower concentrations. In practice it is likely that nitrogen oxides pollutant release rates will 
be somewhat lower, and in some cases substantially lower, than the levels assumed in this assessment. This will 
result in an overestimate of ambient impact. 
 

 Conversion rates for nitrogen monoxide to nitrogen dioxide of 35% and 70% have been employed as 
recommended by the Environment Agency1 for short and long term air quality impacts respectively. These are 
generally considered to be quite conservative estimates. Conversion rates over the relatively short distances 
considered in this assessment are likely to be substantially lower than those assumed, with estimates based on 
the Janssen equation10 indicating a likely overestimate of the significance of process releases of nitrogen dioxide 
(see Annex C and Table E.1). 

 
 The meteorological conditions upon which the assessment was based vary from year to year and influence 

ambient impact.  A sensitivity analysis has shown the differences expected due to changes in meteorological 
conditions for a five year period. This assessment is based on the year providing the maximum impact for each 
location and pollutant and as such is likely to be an overestimate for most meteorological years.   

 
 The model used can influence predictions of ambient impact. In this case a sensitivity analysis of the two most 

widely used models for regulatory purposes indicated that the conclusions of the assessment were not 
dependent on the selection of model.  The ADMS model used in this assessment generally provides a lower 
predicted air quality impact compared with the corresponding assessment using AERMOD. 

  
 The necessary assumptions made regarding surface characteristics (section 3.4) can have either a negative or 

positive impact on modelling outcomes. A sensitivity analysis indicates that variations due to the assumed 
surface characteristics are unlikely to be significant in terms of the conclusions of the assessment as the 
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potential for any impact is mitigated by the selection of descriptive parameters considered representative of the 
assessment area. 

 
There are inherent uncertainties associated with the use of air dispersion models to predict the ambient impact of 
releases. With this in mind the assessment herein has been undertaken using conservative assumptions which tend 
towards an over estimation of the ambient impact. It is considered that the assessment has taken a precautionary 
approach and the conclusions reached therefore incorporate a reasonable margin of comfort in spite of the 
inevitable uncertainty of such modelling studies.    
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5 CONCLUSIONS 
 
MSD Animal Health operate four natural gas fired boilers at their Milton Keynes site to provide steam and hot water. 
As part of the permitting application process it is necessary to assess the dispersion of releases to atmosphere 
associated with the plant to determine their impact on ambient concentrations of important pollutants around the 
local area. Typical releases resulting from the combustion of natural gas of nitrogen oxides, carbon monoxide, volatile 
organic compounds and sulphur dioxide were considered. The assessment was undertaken using the UK ADMS 5.2 
modelling system. 
 
Maximum pollutant process contributions from the boiler operations occur within the site boundary close to the 
boiler plant flues. Beyond this location process contributions reduce significantly with distance. It is not considered 
that statutory air quality standards would be applicable around the area of maximum impact as there is no access to 
the general public. 
 
At residential and public premises neighbouring the MSD site, where long term and short term human exposure 
might be expected, all pollutant process contributions are insignificant based on Environment Agency assessment 
criteria. It is considered unlikely that boiler plant process contributions would pose any significant threat to, or have 
any meaningful impact on, attainment of applicable environmental standards at these locations.   
 
On public footpaths adjacent to the MSD site boundary, where short term environmental standards might be 
expected to apply, it is expected, in practice, that process pollutant contributions would be unlikely to compromise 
attainment of the applicable short term environmental standards.  
 
Necessary assumptions made to undertake the modelling are considered to have the effect of substantially 
overestimating the process contribution to ambient concentrations. It is considered that the predicted process 
impact reported herein is a conservative assessment and the conclusions reached therefore incorporate a 
reasonable margin of comfort in spite of the inevitable uncertainty of such modelling studies. 
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Annex A Dispersion modelling contour plots 
 
 
The results of the modelling of the impact of boiler plant releases on local ambient ground level concentrations are 
presented in tabular form in Section 4. In Annex A typical examples of the dispersion pattern on the short term and 
long term averaging bases for nitrogen dioxide are presented as contour plots of the process contribution to ambient 
concentrations. The results relate to modelling of full load continuous operation of the two steam boilers and one hot 
water boiler at the specified performance (see Table s 3.3 and 3.4).  All results are presented as the maximum 
contribution of the process (excluding existing background concentrations) at ground level (1.5 m), expressed as a 
percentage of the applicable air quality standard, for the year providing the maximum concentration in each case. 
 
It should be noted that the minimum concentrations presented are equivalent to 1% and 5% of the long term and the 
short term air quality standards respectively. It is generally accepted that process contributions below 1% and 10% of 
the long term and short term air quality standards respectively, are representative of an ambient contribution which is 
insignificant with regard to air quality. A 5% level for the short term process contributions is employed for 
presentational purposes. 
 
The plots are considered over an area of 250 m x 250 m (see Figure 3.2) which includes the MSD site around the 
boiler flues and also over a wider area (1km x 1km, see Figure 3.1) which includes the neighbouring residential 
locations. 
  
 
The following figures are presented: 
 
Figure 1  Predicted maximum process contributions of nitrogen dioxide 
  (AAD limit 99.8 percentile of 1 hour means – 2018)  
 
Figure 2  Predicted maximum process contributions of nitrogen dioxide 
  (AAD limit annual mean - 2015) 
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Figure A.1 Predicted maximum process contributions of nitrogen dioxide 
  (AAD limit 99.8 percentile of 1 hour means – 2018)  
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Figure A.2   Predicted process contributions of nitrogen dioxide 
(AAD limit annual mean - 2015) 
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ANNEX B  Model input data 
 
 
The input data used in the current assessment have been provided under separate cover. Electronic files containing 
the input data used in the modelling of the maximum process contributions of all pollutants considered have been 
provided as detailed below: 
 
Carbon monoxide 8 hour mean  MSD L 2017.APL 

Nitrogen dioxide 
1 hour mean  MSD L 2018.APL 
annual mean MSD L 2015.APL 

Sulphur dioxide 
15 minute mean MSD L 2014.APL 
1 hour mean MSD L 2018.APL 
24 hour mean MSD L 2015.APL 

Benzene annual mean MSD L 2015.APL 
Carbon monoxide hourly mean MSD L 2018.APL 
Benzene hourly mean MSD L 2018.APL 

Nitrogen monoxide 
hourly mean MSD L 2018.APL 
annual mean MSD L 2015.APL 
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ANNEX C  Conversion of nitrogen monoxide to nitrogen dioxide 
 
The majority of oxides of nitrogen released will be in the form of nitrogen monoxide. While conversion to nitrogen 
dioxide will occur in the atmosphere it is unlikely that all of the nitrogen oxides in the flue emission will be in the form 
of nitrogen dioxide at ground level. It may be noted that for this type of assessment the Environment Agency1 
recommend that conversion rates of 35% and 70% be considered for short and long term air quality impacts 
respectively. These are considered quite conservative estimates. These conversion rates have been used in this 
assessment and represent a precautionary approach which will, it is considered, significantly over estimate the 
process contribution to ground level concentrations of nitrogen dioxide at most locations and as such provide a 
reasonable margin of headroom which should go some way to offsetting the inevitable uncertainties associated with 
this type of assessment and the necessary modelling assumptions. 
 
There are methodologies available which enable a more representative estimation of conversion rates at specific 
locations, largely based on distance from the point of release. Based on a study of Dutch power station plumes, 
Janssen et al10 determined an approximate relationship between the conversion of NO to NO2 and the distance from 
the point of release as below: 
 

  
 2 1 x

x

NO
A e

NO
 

 
where A is the ozone parameter describing the oxidation of NO to NO2 in the presence of ozone and the  photolysis 

of NO2 by sunlight to reform NO. 
α is the wind parameter which expresses conversion rates in respect of downwind distance based on wind 
speed at plume height and ozone concentration. 
x is the downwind distance (km) 

 
The values of A and α depend on ozone concentration, incoming solar radiation and wind speed. Janssen developed 
empirical values for these based on seasonal measurements of conditions in the Netherlands. It is assumed that a 
similar relationship is applicable in the UK. 
 
Janssen proposed the following seasonal values for A and α: 
 
Winter (December to February) 
 

Background ozone 
concentration (ppb) 

Wind speed at plume height (m/s) 
0-5 5-15 >15 

A α A α A α 
0-10 0.49 0.05 0.49 0.05 0.49 0.05 
10-20 0.74 0.07 0.74 0.07 0.74 0.07 
20-30 0.83 0.07 0.83 0.07 0.83 0.10 
30-40 0.87 0.07 0.87 0.07 0.87 0.15 
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Spring/Autumn (March to May and September to November) 
 

Background ozone 
concentration (ppb) 

Wind speed at plume height (m/s) 
0-5 5-15 >15 

A α A α A α 
10-20 0.635 0.10 0.635 0.10 0.635 0.10 
20-30 0.74 0.10 0.74 0.10 0.74 0.15 
30-40 0.80 0.10 0.80 0.10 0.80 0.25 
40-60 0.85 0.10 0.85 0.15 0.85 0.30 
 
Summer (June to August) 
 

Background ozone 
concentration (ppb) 

Wind speed at plume height (m/s) 
0-5 5-15 >15 

A α A α A α 
20-30 0.67 0.10 0.67 0.10 0.67 0.10 
30-40 0.74 0.10 0.74 0.15 0.74 0.25 
40-60 0.81 0.15 0.81 0.25 0.81 0.35 
60-120 0.88 0.20 0.88 0.35 0.88 0.45 
120-200 0.93 0.40 0.93 0.65 0.93 0.80 
 
Janssen indicates that ‘the method presented therefore proved to be highly suitable to predict NO2/NOx ratios in power 
plant plumes under widely varying atmospheric conditions’. 
 
An assessment of the meteorological data for the Bedford station over the period employed in this assessment (2014 
to 2018) indicated the following seasonal distribution of wind speed. 
 
Season Frequency in wind speed category (%) Mean wind 

speed (m/s) 0-5 m/s 5-15 m/s >15 m/s 
Winter 53.9 46.0 0.1 5.1 
Spring/Autumn 65.2 34.8 <0.1 4.4 
Summer 73.5 26.5 <0.1 4.0 
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The wind speed is largely below the 15 m/s category for all seasons, with an overall average of 4.4 m/s. 
 
The nearest automatic station monitoring station which includes measurement of ozone is Nottingham Spring Park 
(UKA00632) which is located around 32 km north west of the MSD site (474022 264324)). An analysis of hourly 
average data for 2018 indicated the following seasonal concentrations: 
 

Season 
Frequency in ozone concentration category (%) 

Mean 
0-10 10-20 20-30 30-40 40-60 60-120 120-200 

ppb 
Winter 16.8 16.4 24.2 35.0 7.6 <0.1 <0.1 24.8 
Spring/Autumn 11.4 16.3 29.3 25.3 16.7 1.0 <0.1 27.5 
Summer 6.4 22.8 28.4 22.2 17.6 2.7 <0.1 28.9 
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Based the values of wind speed and ozone concentration and Janssen’s empirical relationship, it is considered that 
the following seasonal values for the parameters A and α are appropriate: 
 
Season Wind speed 

(m/s) 
Ozone 

concentration (ppb) 
A α 

Winter 5-15 20-30 0.83 0.07 
Spring/Autumn 5-15 20-30 0.74 0.10 
Summer 5-15 20-30 0.67 0.10 
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It is likely that a small amount of the nitrogen oxides emitted will be in the form of nitrogen dioxide. For the purposes 
of this assessment it is assumed that 10% of nitrogen oxides comprise nitrogen dioxide and as such Janssen’s 
relationship for this situation is described by: 
 

  
   2 (1 ) 1 x

x

NO
y y A e

NO
 

 
where y is the fraction of nitrogen oxides present as nitrogen dioxide at the point of release.   
 
Based on Janssen’s relationship the following seasonal conversion rates are estimated with distance from the 
source.   
 

Estimated seasonal NO to NO2 conversion rates 
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The conversion rates expected for locations within 1 km of the source are less, and in some cases significantly 
less, than those assumed within the assessment.  
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ANNEX D  Meteorological data 
 
 
For this modelling assessment hourly sequential meteorological data provided by the UK Met Office from the Bedford 
station was employed and covered the 5 year period 2014 to 2018. Further details of the data employed are provided 
in this section. 
 
D.1 Windroses 
 
In section 3.3 a cumulative wind rose for the period 2014 to 2018 is presented. The windroses for each individual year 
of data used are illustrated below. 
 
Figure D.1 Bedford 2014 
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Figure D.2 Bedford 2015 

 
Figure D.3 Bedford 2016 
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Figure D.4 Bedford 2017 

 
Figure D.5 Bedford 2018 
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D.2 Data analysis and characteristics 

Analyses of the wind direction, wind speed and precipitation are summarised in Tables D.1 and D.2 for the period 
2014 to 2018. 
 
Table D.1 Wind speed and direction (2014 to 2018) for Bedford 
 

Wind direction 
blowing from 

Wind speed (m/s) 
0.3-2.1 2.1-3.6 3.6-5.7 5.7- 8.8 8.8-11.1 > 11.1 Total 

Frequency (% of time) 
N 0.7 3.1 3.9 2.5 0.2 <0.1 10.4 
NE 0.6 3.1 4.1 2.4 0.1 <0.1 10.3 
E 0.8 2.0 2.0 1.0 0.1 <0.1 5.9 
SE 0.7 1.8 1.9 1.3 0.1 <0.1 5.7 
SE 1.2 3.7 4.3 3.8 0.7 0.2 14.0 
SW 1.1 6.8 8.5 7.1 1.2 0.2 24.9 
W 1.0 6.3 6.9 4.7 0.7 0.2 19.8 
NW 0.5 2.0 3.8 2.2 0.3 0.1 8.9 
Calm 0.2 
a. Missing data is ignored from the determination of percentage frequency. 
 
 
Table D.2 Rainfall and wind direction (2014 to 2018) for Bedford 
 

Wind direction 
Blowing from 

Rain fall (mm/h) 
Dry 0.1-0.3 0.3-0.6 0.6-0.9 0.9-1.2 1.2-1.5 >1.5 

Frequency (% of time) 
N 9.2 0.4 0.2 0.1 0.1 <0.1 0.2 
NE 9.3 0.3 0.2 0.1 0.1 <0.1 0.1 
E 5.3 0.1 0.1 <0.1 0.1 <0.1 0.1 
SE 4.9 0.2 0.2 0.1 0.1 <0.1 0.1 
SE 11.8 0.7 0.5 0.1 0.2 0.1 0.2 
SW 22.8 0.7 0.5 0.1 0.1 0.1 0.2 
W 18.5 0.4 0.2 0.1 0.1 <0.1 0.2 
NW 8.2 0.2 0.2 <0.1 <0.1 <0.1 0.1 
Calm 2.0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Total 91.9 3.0 2.2 0.6 0.8 0.3 1.1 
a. Missing data is ignored from the determination of percentage frequency. 
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The main data characteristics are summarised in Table D.3. 
 
Table D.3 Dataset characteristics (2014 to 2018) for Bedford 
 
No. days data 1826   
No. hours data 43824   
No. calm hours (<0.3 m/s) 11 0.03 % 
No. dry hours (<0.1 mm/h) 40295 93.77 % 
Mean wind speed (m/s) 4.4   
No. missing records 851 1.98 % 
Available records 42973 98.06 % 
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ANNEX E  Discrete receptors 
 
Discrete receptors were used to monitor the process contribution to ambient pollutant concentrations at nearby 
residential and public locations and at the site boundary as illustrated in Figure 3.1. Details of their location are 
provided in Table E.1, together with the predicted nitrogen monoxide to nitrogen dioxide conversion rate (see 
Annex C). All receptors were at an elevation of 1.5 m. 
 
The receptors fall into the following groups: 
 
1 to 62 Residential locations (see Figure 3.1) 
63 to 115 MSD site boundary (see Figure 3.1) 
 
Table E.1 Discrete receptor locations   
 

Receptor Positiona Easting Northing 
NO to NO2 

conversion rate 
(%) 

1 Michael Young Building 1 308 m NW 488725 236771 12.0 
2 Michael Young Building 2 297 m NW 488751 236781 12.0 
3 Michael Young Building 3 286 m NW 488782 236792 11.9 
4 Milton Road 283 m N 488938 236843 11.9 
5 Open University 1 365 m NW 488714 236839 12.4 
6 Open University 2 388 m NW 488726 236877 12.5 
7 Open University 3 376 m NW 488761 236886 12.5 
8 Open University 4 415 m NW 488761 236930 12.7 
9 Open University 5 410 m N 488802 236942 12.7 

10 Open University 6 411 m N 488835 236955 12.7 
11 Hilton 1 447 m N 489105 236980 12.9 
12 Hilton 2 426 m NE 489133 236945 12.8 
13 Hilton 3 389 m NE 489143 236897 12.5 
14 Hilton 4 409 m NE 489184 236895 12.7 
15 Cloudberry 1 280 m NE 489163 236741 11.8 
16 Cloudberry 2 304 m NE 489181 236757 12.0 
17 Cloudberry 3 337 m NE 489213 236771 12.2 
18 Cloudberry 4 370 m NE 489246 236782 12.4 
19 Cloudberry 5 396 m NE 489267 236798 12.6 
20 Cloudberry 6 302 m NE 489205 236723 12.0 
21 Cloudberry 7 290 m NE 489204 236701 11.9 
22 Cloudberry 8 288 m NE 489212 236680 11.9 
23 Cloudberry 9 300 m E 489230 236668 12.0 
24 Cloudberry 10 310 m E 489248 236644 12.0 
25 Cloudberry 11 393 m NE 489292 236755 12.6 
26 Cloudberry 12 389 m NE 489299 236731 12.5 
27 Cloudberry 13 388 m NE 489306 236712 12.5 
28 Cinnamon Grove 1 279 m E 489225 236511 11.8 
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Table E.1 continued   
 

Receptor Positiona Easting Northing 
NO to NO2 

conversion rate 
(%) 

29 Cinnamon Grove 2 305 m E 489245 236481 12.0 
30 Cinnamon Grove 3 311 m E 489242 236452 12.0 
31 Cinnamon Grove 4 325 m SE 489246 236426 12.1 
32 Tamworth Stubb 1  357 m SE 489248 236364 12.3 
33 Tamworth Stubb 2 388 m E 489314 236427 12.5 
34 Tamworth Stubb 3 393 m E 489333 236471 12.6 
35 Tamworth Stubb 4  406 m E 489349 236483 12.7 
36 Taragon Close 1 360 m E 489308 236589 12.4 
37 Taragon Close 2 366 m E 489316 236568 12.4 
38 Taragon Close 3 379 m E 489329 236542 12.5 
39 Hullwell Gate 1 236 m SE 489117 236394 11.6 
40 Hullwell Gate 1 231 m SE 489096 236381 11.5 
41 Hullwell Gate 2 229 m SE 489068 236364 11.5 
42 Hullwell Gate 3 230 m SE 489047 236352 11.5 
43 Hullwell Gate 4 233 m S 489026 236340 11.5 
44 Hullwell Gate 5 238 m S 489003 236327 11.6 
45 Hullwell Gate 6 248 m S 488984 236315 11.6 
46 Abells Close 248 m S 488948 236312 11.6 
47 Norden Mead 1 254 m SE 489158 236414 11.7 
48 Norden Mead 2 270 m SE 489163 236393 11.8 
49 Norden Mead 3 290 m SE 489168 236368 11.9 
50 Norden Mead 4 313 m SE 489173 236341 12.1 
51 Norden Mead 5 334 m SE 489181 236318 12.2 
52 Norden Mead 6 352 m SE 489185 236297 12.3 
53 Harley Drive 1 260 m SE 489133 236375 11.7 
54 Harley Drive 2 257 m SE 489114 236363 11.7 
55 Harley Drive 3 253 m SE 489077 236341 11.7 
56 Harley Drive 4 256 m SE 489060 236329 11.7 
57 Harley Drive 5 258 m S 489028 236314 11.7 
58 Beales Lane 1 361 m S 489036 236209 12.4 
59 Beales Lane 2 349 m S 489074 236233 12.3 
60 Beales Lane 3 346 m SE 489110 236253 12.3 
61 Beales Lane 4 350 m SE 489152 236275 12.3 
62 Tatling Grove 510 m NE 489381 236833 13.3 
63  187 m NW 488785 236648 11.2 
64  176 m NW 488803 236657 11.2 
65  169 m NW 488820 236668 11.1 
66  162 m NW 488837 236676 11.1 
67  160 m NW 488852 236687 11.1 
68  157 m NW 488871 236695 11.0 
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Table E.1 continued   
 

Receptor Positiona Easting Northing 
NO to NO2 

conversion rate 
(%) 

69  159 m N 488890 236707 11.0 
70  162 m N 488911 236717 11.1 
71  168 m N 488932 236727 11.1 
72  176 m N 488951 236736 11.2 
73  186 m N 488972 236744 11.2 
74  198 m N 488996 236753 11.3 
75  214 m N 489022 236762 11.4 
76  231 m NE 489049 236769 11.5 
77  246 m NE 489071 236774 11.6 
78  254 m NE 489097 236768 11.7 
79  240 m NE 489104 236744 11.6 
80  233 m NE 489115 236725 11.5 
81  226 m NE 489122 236706 11.5 
82  219 m NE 489129 236686 11.4 
83  215 m NE 489136 236668 11.4 
84  212 m NE 489143 236646 11.4 
85  212 m E 489151 236628 11.4 
86  211 m E 489156 236605 11.4 
87  212 m E 489160 236586 11.4 
88  214 m E 489164 236564 11.4 
89  220 m E 489169 236543 11.4 
90  226 m E 489173 236522 11.5 
91  234 m E 489177 236501 11.5 
92  248 m E 489183 236475 11.6 
93  259 m SE 489185 236451 11.7 
94  244 m SE 489165 236444 11.6 
95  229 m SE 489143 236437 11.5 
96  220 m SE 489124 236425 11.4 
97  210 m SE 489103 236417 11.4 
98  205 m SE 489082 236403 11.4 
99  201 m SE 489061 236393 11.3 

100  202 m SE 489040 236379 11.3 
101  203 m S 489015 236368 11.3 
102  209 m S 488992 236355 11.4 
103  221 m S 488960 236340 11.5 
104  201 m S 488950 236359 11.3 
105  176 m S 488935 236384 11.2 
106  156 m S 488921 236407 11.0 
107  135 m S 488907 236432 10.9 
108  117 m SW 488895 236457 10.8 



  ©2019 SOCOTEC UK Limited Air quality assessment of a natural gas-fired combustion installation 
MSD Animal Health, Walton Manor, Milton Keynes 

 

   

 

 

 

7 June 2019 Report No LSO190438 
Issue 2 Page 54 of 56 

  

Table E.1 continued   
 

Receptor Positiona Easting Northing 
NO to NO2 

conversion rate 
(%) 

109  108 m SW 488878 236480 10.7 
110  103 m SW 488863 236505 10.7 
111  105 m W 488848 236532 10.7 
112  117 m W 488833 236559 10.8 
113  130 m W 488821 236581 10.9 
114  152 m W 488805 236605 11.0 
115  167 m NW 488798 236627 11.1 

a. Position of receptor relative to the location of the boiler plant flues. 
 
Table E.2 details the results of the assessment for the discrete residential receptors. The maximum process 
contributions for nitrogen dioxide and benzene, identified as having the most significant air quality impact of the 
pollutants considered, are provided for each residential location expressed as a proportion of the applicable air 
quality standard. 
 
Table E.2 Maximum process contributions at residential and public locations 
 

Receptor 
(see Figure 3.1 and Table 3.1) 

Maximum process contribution (% air quality standard) 
Nitrogen dioxide Benzene 

1 hour annual annual 1 hour 
1 Michael Young Building 1 5.1 1.6 0.5 0.3 
2 Michael Young Building 2 5.4 1.9 0.6 0.3 
3 Michael Young Building 3 5.9 2.2 0.7 0.3 
4 Milton Road 6.9 4.2 1.4 0.3 
5 Open University 1 4.3 1.4 0.5 0.2 
6 Open University 2 4.3 1.4 0.5 0.2 
7 Open University 3 4.3 1.6 0.5 0.2 
8 Open University 4 4.2 1.4 0.5 0.2 
9 Open University 5 4.1 1.5 0.5 0.2 

10 Open University 6 4.5 1.7 0.6 0.2 
11 Hilton 1 4.5 2.9 0.9 0.2 
12 Hilton 2 4.7 3.4 1.1 0.2 
13 Hilton 3 5.6 4.4 1.4 0.3 
14 Hilton 4 5.3 4.5 1.4 0.2 
15 Cloudberry 1 7.3 10.0 3.2 0.3 
16 Cloudberry 2 6.7 8.8 2.8 0.3 
17 Cloudberry 3 6.0 7.6 2.4 0.2 
18 Cloudberry 4 5.5 6.6 2.1 0.2 
19 Cloudberry 5 5.4 6.0 1.9 0.2 
20 Cloudberry 6 6.8 8.9 2.9 0.3 
21 Cloudberry 7 7.1 9.2 3.0 0.3 
22 Cloudberry 8 7.3 8.6 2.8 0.3 
23 Cloudberry 9 7.0 7.5 2.4 0.3 
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Table E.2 continued 
 

Receptor 
(see Figure 3.1 and Table 3.1) 

Maximum process contribution (% air quality standard) 
Nitrogen dioxide Benzene 

1 hour annual annual 1 hour 
24 Cloudberry 10 6.6 6.3 2.0 0.3 
25 Cloudberry 11 5.6 5.9 1.9 0.2 
26 Cloudberry 12 5.5 5.7 1.8 0.2 
27 Cloudberry 13 5.8 5.4 1.7 0.2 
28 Cinnamon Grove 1 7.8 4.8 1.6 0.3 
29 Cinnamon Grove 2 6.7 4.0 1.3 0.3 
30 Cinnamon Grove 3 6.5 3.6 1.2 0.3 
31 Cinnamon Grove 4 5.7 3.2 1.0 0.3 
32 Tamworth Stubb 1  5.2 2.5 0.8 0.3 
33 Tamworth Stubb 2 5.1 2.6 0.8 0.3 
34 Tamworth Stubb 3 5.3 2.7 0.9 0.3 
35 Tamworth Stubb 4  5.1 2.7 0.9 0.3 
36 Taragon Close 1 5.6 3.8 1.2 0.3 
37 Taragon Close 2 5.6 3.5 1.1 0.3 
38 Taragon Close 3 5.6 3.2 1.0 0.3 
39 Hullwell Gate 1 8.1 4.1 1.3 0.4 
40 Hullwell Gate 1 7.7 3.9 1.3 0.4 
41 Hullwell Gate 2 7.7 3.8 1.2 0.4 
42 Hullwell Gate 3 8.2 3.8 1.2 0.4 
43 Hullwell Gate 4 7.8 3.7 1.2 0.4 
44 Hullwell Gate 5 7.5 3.7 1.2 0.3 
45 Hullwell Gate 6 7.0 3.5 1.1 0.3 
46 Abells Close 6.9 3.6 1.2 0.3 
47 Norden Mead 1 7.2 4.1 1.3 0.4 
48 Norden Mead 2 7.0 3.6 1.2 0.4 
49 Norden Mead 3 6.4 3.1 1.0 0.3 
50 Norden Mead 4 5.6 2.7 0.9 0.3 
51 Norden Mead 5 5.2 2.4 0.8 0.3 
52 Norden Mead 6 5.0 2.2 0.7 0.3 
53 Harley Drive 1 7.1 3.5 1.1 0.4 
54 Harley Drive 2 6.8 3.4 1.1 0.3 
55 Harley Drive 3 6.9 3.2 1.0 0.3 
56 Harley Drive 4 7.1 3.2 1.0 0.3 
57 Harley Drive 5 7.0 3.2 1.0 0.3 
58 Beales Lane 1 4.7 2.0 0.7 0.2 
59 Beales Lane 2 5.2 2.1 0.7 0.3 
60 Beales Lane 3 5.5 2.1 0.7 0.3 
61 Beales Lane 4 5.0 2.0 0.7 0.3 
62 Tatling Grove 4.5 4.0 1.3 0.2 
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ANNEX F  Modelling input data 
 
The derivation of the input data describing the dispersion model used in this assessment is discussed in Section 3. 
Tables F.1 and F.2 below summarise the important modelling parameters employed in this assessment. 
 
 
Table F.1 Model description 
 
Model  ADMS version 5.2 

Primary assessment area 
 1000m x 1000m grid centre 488950 236560 

101 x 101 receptors spaced at 10 m 

Secondaryassessment area 
 250m x 250m grid centre 488950 236560 

101 x 101 receptors spaced at 2.5 m 

Meteorological data 
 Bedford station 

Hourly sequential, 5 years (2014 to 2018) 
Surface roughness  0.5m 
Surface albedo  0.23 
Minimum Monin Obuhkov length  30m 
Priestley Taylor parameter  1.0 

Terrain 
 Elevated 

OS Landform Panorama DTM 
 
Table F.2 Exhaust gas conditions and pollutant discharge rates 
 

Boiler 
 1 2 3 4 

 
Hot water Hot water Steam Steam 

Release point 
 

A1 A2 A3 A4 
Release height m 8.2 8.2 8.2 8.2 
Easting m 488947.7 488949.2 488949.6 488951.1 
Northing m 236580.5 236577.9 236571.7 236569.1 
Flue gas temperature oC 120 (178) 120 (178) 120 (183) 120 (193) 
Flue gas flow rate (actual) m3/s 2.66 2.55 2.31 2.19 
Flue diameter/dimensions m 0.35x0.20 0.35x0.20 0.3 0.3 
Flue gas velocity m/s 37.6 36.1 32.7 30.9 
Nitrogen oxides discharge rate gNO2/s 0.283 0.283 0.268 0.268 

Carbon monoxide discharge rate gCO/s 0.127 0.127 0.120 0.120 
Non methane organic compounds 
discharge rate 

gC/s 0.008 0.008 0.008 0.008 

Sulphur dioxide discharge rate gSO2/s 0.011 0.011 0.011 0.011 
 

END OF REPORT 
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