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This Report has been prepared by SOCOTEC UK Limited with all reasonable skill and care, within the terms and conditions of the contract between 
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. 
 
This Report is confidential between the Client and SOCOTEC UK Limited. SOCOTEC UK Limited accepts no responsibility whatsoever to third parties 
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 
accepted should they be used for the design of alternative schemes without prior consultant with SOCOTEC UK Limited.
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 SUMMARY 
 
Safran Landing Systems are intending to modify the existing Surface Finishing operations at their Cheltenham 
Road site. An existing cadmium plating line (V line) is to be decommissioned and replaced with a zinc/nickel 
plating line (Z line). These changes require a variation to the existing environmental permit. As part of the 
application procedure an air quality assessment using the ADMS 5.2 model has been undertaken to demonstrate 
the significance of any changes in releases to atmosphere on local air quality in the context of applicable 
environmental standards. In addition, it has been noted that two existing release points are not considered in the 
current permit. The air quality assessment has included consideration of these points. 
 
The impact on local air quality of the existing and planned future operational arrangements have been examined. In 
both cases the maximum impact of releases from Surface Finishing operations is experienced within the site 
boundary, with the maximum off site impact being towards the north east along the boundary with the Ashville 
Business Park. The assessment indicates that for cadmium, chromium, nickel, zinc and particulate matter the 
associated ambient impact beyond the site boundary, at locations where frequent human exposure is likely, is 
insignificant based on Environment Agency assessment criteria. It is not considered that either existing or future 
planned operational arrangements will pose any threat to, or have any meaningful influence on, the attainment of 
environmental standards beyond the site boundary.  
 
At the closest residential locations neighbouring the site the impact significance, based on Institute of Air Quality 
Management descriptors, for the increases in process contributions of nickel and zinc from the planned 
operational changes is considered to be ‘negligible’.  
 
Within the site boundary it is considered that workplace exposure limits will apply. Maximum process contributions 
of cadmium, chromium, nickel, zinc and particulate matter for both existing and future operational arrangements are 
well within workplace exposure limits and there is considered to be no significant risk to attainment of these limits. 
 
The contribution to ambient concentrations of cadmium, chromium and nickel from Surface Finishing operations 
at the neighbouring Safran Landing System Meteor Business Park site are considered to be relatively low at 
locations most affected by releases from the Cheltenham Road site. The cumulative effect of these releases does 
not have any meaningful impact on the assessment or its conclusions. 
 
Process contributions of substances limited for deposition to ground for cadmium, nickel and zinc exceed the 
Environment Agency’s screening criteria. However it is considered that releases from the Safran Landing Systems’ 
Cheltenham, Road site are the predominant source of these metals in the area. When future process contributions 
are combined with the rural background and contributory releases from the Meteor Business Park, the deposition 
limit is comfortably met for all metals considered. It is therefore thought that future process contributions are unlikely 
to compromise the attainment of the applicable deposition limits.   
  
It is concluded that releases from the existing and planned future Surface Finishing operations are unlikely to pose 
any substantial risk to attainment of applicable environmental standards. Necessary assumptions made to undertake 
the modelling are considered to have the effect of overestimating process contributions. It is considered that the 
predicted process impact on ambient concentrations 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 
 
Safran Landing Systems placed a contract with SOCOTEC UK Limited (SOCOTEC) to undertake an assessment of the 
impact on local air quality of releases to atmosphere from surface finishing operations at its Cheltenham Road site. 

 
1.1 Scope of study 
 
Safran Landing Systems are preparing an application for a variation to their current environmental permit which 
covers surface finishing operations. There is a plan for the decommissioning of an existing cadmium plating line and 
replacement with a zinc/nickel plating line. This will require the existing permit to be varied. In addition, it has been 
noted that two existing release points associated with surface finishing operations are not included in the current 
permit. The variation to the permit will need to include consideration of these points. 
 
The proposed development of the zinc/nickel plating line will change the inventory of releases to atmosphere. As part 
of the permit variation procedure it will be necessary to demonstrate that these changes will not have a significant 
detrimental effect on local air quality. The current assessment examines the air quality impact of existing and likely 
future surface finishing operations in the context of applicable ambient air quality guidelines.  
 
1.2 General approach 
 
The approach taken in this assessment comprised the following main stages: 
 

 Determine a suitable modelling tool for the assessment. 
 Collect appropriate representative plant operational data for input to the model. 
 Establish the location of the releases relative to existing buildings (including nearby public and commercial 

buildings and residential properties). 
 Obtain information on local background concentrations of pollutants of interest. 
 Obtain 5 years’ recent meteorological data from a measurement station appropriate to the location. 
 Model the dispersion of pollutant releases from existing and likely future surface finishing operations to 

determine the process contribution to ambient pollutant concentrations over the Safran Landing Systems’ 
site and the neighbouring area with particular attention to locations of frequent human exposure. 

 Assess the predicted process contributions and established background concentrations with reference to 
applicable workplace and air quality standards to determine compliance. 

  
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 pollutant releases from existing and likely future surface 
finishing operations on air quality within and in the vicinity of Safran Landing Systems’ Cheltenham Road 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 analysis 
Section 5 Conclusions of the assessment 
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2 POLICY CONTEXT AND ASSESSMENT CRITERIA 
 
Safran Landing Systems are intending to develop the existing surface finishing operations at their Cheltenham Road 
site. This development will require a variation to the existing environmental permit. As part of the application 
procedure it will be required to demonstrate that the variation does not have a significant detrimental effect on local 
air quality. 
  
2.1 Context of assessment 
 
Safran Landing Systems are intending to modify the existing surface finishing operations at their Cheltenham 
Road site. An existing cadmium plating line (V line) is to be decommissioned and replaced with a zinc/nickel 
plating line (Z line). These changes will require a variation to the existing environmental permit (AP3433BQ, 
February 2005). As part of the application procedure it will be necessary to demonstrate the significance of any 
changes in releases to atmosphere on local air quality in the context of applicable environmental standards. 
 
In addition, it has been noted that two release points are currently not considered in the existing permit. Release 
points A13 and A14, which both serve nickel plating operations, will need to be incorporated into any future permit 
and will also be subject to assessment to determine their significance with regard to local air quality. 
 
It is necessary to examine the impact of pollutant releases both within the general workplace, as regulated under 
Control of Substances Hazardous to Health (COSHH) Regulations, and in the wider area beyond the site boundary 
where environmental standards relevant to human health apply.  
 
As part of the planning and permitting application it is necessary to demonstrate the likely impact of proposed 
operations on local ambient concentrations of important pollutants. It is in this context that the proposed operations 
are being examined to determine their additional contribution to the existing 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. While the Cheltenham Whole Borough AQMA is within 
1 km of the Safran Landing Systems site its designation does not include any of the substances considered to be 
released in any significant quality from surface finishing operations.  
 
A survey of planning and permitting applications did not indicate any recent or planned developments in the vicinity 
which might have the potential to influence background concentrations of substances of interest in this case. It is 
noted that Safran Landing Systems have surface finishing operation at the Meteor Business Park around 200m from 
the Cheltenham Road site south eastern boundary. These operations are also a source of cadmium, chromium and 
nickel release to atmosphere and are considered later in respect of their cumulative impact. 
 
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 planning and 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. 
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2.2 Releases from Surface Finishing operations 
 
The surface finishing operations at Safran Landing Systems’ Cheltenham Road site currently include cadmium, 
chromium and nickel plating and as such give rise to releases of these metals together with a particulate emission. 
Table 2.1 summarises the release points associated with surface finishing operations. 
 
It may be noted that the permit does not fully reflect current operations and this will need to be amended in the 
variation. In particular the release from point A4 is currently chromium and not cadmium as specified. In addition, 
some of the release point identifiers are also incorrect.  
 
This assessment considers the following releases: 
 
Cadmium 
Chromium 
Nickel 
Zinc (associated with the proposed Z line) 
Particulate matter (assessed as PM10 and PM2.5 – particulate matter with an aerodynamic diameter of less than 10 
µm and 2.5 µm respectively) 
 
Table 2.1 Permitted releases from surface finishing operations (AP3433BQ) 
 
Release  
point 

Process Permit emission limit value (mg/m3)a 
Cadmium Chromium Nickel Particulate 

A1 J20/J30 1.0    
A2 J12/J18 1.0  1.0  
A3 Line V 1.0    
A4b Line W  1.0   
A5 Line X 1.0    
A6 F3 (F1)  1.0  10 
A7 F4 (F2)  1.0  10 
A8 E2  1.0  10 
A9 E10  1.0  10 
A10 not operational  
A11 D Line  1.0  10 
A12 not operational  
A13 N Line 

not in permit 
A14 Nickel coating robot 
a. Emission limit value expressed at reference conditions of standard temperature and pressure (STP, 273 K temperature and 
1.013 bar pressure) in the wet gas. 
b. Line W (A4) has a chromium release rather than the cadmium release indicated permit AP3433BQ. 
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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 (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 and 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 2.2 summarises the applicable limit values for some of the substances considered in this assessment as at 
2020. Limit values 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 (31 December 2012).  
 
Table 2.2 Ambient Air Directive Limit Values and Target Values 
 
Substance Basis Concentration 

PM10 
24 hour mean (90.41 percentile - 35 exceedances per year)  50 µg/m3  
annual mean 40 µg/m3 

PM2.5 annual mean 20 µg/m3 
Nickel annual meana 0.02 µg/m3 
Cadmium annual mean 0.005 µg/m3 
a. Target values specified in the Air Quality Standards Regulations 2010. For metals the values refer to content in the PM10 
fraction.   
 
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 
 
Substance Basis Concentration 
Nickel hourly meanb 30 µg/m3 

Cadmium hourly meanb 7.5 µg/m3 

Chromium (Cr)a 
hourly meanb 150 µg/m3 
annual mean 5 µg/m3 

Chromium VI in PM10 fraction 
hourly mean 3 µg/m3 
annual mean 0.0002 µg/m3 

Zinc oxide (as ZnO) 
hourly mean 1000 µg/m3 
annual mean 50 µg/m3 

http://www.legislation.gov.uk/uksi/2010/1001/contents/made
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a. Chromium III (compounds and chromium III compounds (as chromium)) 
b. EAL based on 3/10 of the 8 hour time weighted average workplace exposure limit. 
 
Where EALs are not available the Environment Agency provide a methodology for their determination based on the 
corresponding workplace exposure limit5.  
 
The substances considered are also subject to specified workplace exposure limit as summarised in Table 2.46. 
 
Table 2.4 Workplace Exposure Limits (EH40/2005) 
 
Substance Basis Concentration 
Cadmium and cadmium compounds 8h time weighted average (TWA) 25 µg/m3 
Nickel and its in organic compounds 
water soluble 
water insoluble 

8h TWA 
 

100 µg/m3 

500 µg/m3 
Zinc disterate 
Inhalable dust 
 
Respirable dust 

8h TWA 
15 minute period short term 
exposure limit (STEL) 
8h TWA 

10000 µg/m3 

20000 µg/m3 

 

4000 µg/m3 
Chromium and chromium 
compounds 

8h TWA 
500 µg/m3 

Chromium VI and its compounds 
8h TWA 
8h TWA (process generated) 

10 µg/m3 

25 µg/m3 
Ferrous foundry particulate 
Inhalable 
Respirable 

8h TWA 
 

10000 µg/m3 

4000 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 standards 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 



  ©2020 SOCOTEC UK Limited Air quality impact assessment of releases from existing and future 
plating operations at Safran Landing Systems, Gloucester 

 

   

 

 

 

9 July 2020 Report No LSO200536 
Issue 1 Page 11 of 72 

  

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.  
 
In this context the assessment of compliance with environmental standards in respect of protection of human 
health in this study primarily concentrates on residential and nearby commercial and industrial locations beyond 
the site boundary considered to be most affected from plant releases. 
 
Within the site boundary it is considered that workplace exposure limits apply and as such the significance of air 
quality impacts on site are judged against these standards.  
 
2.4 Background air quality in Gloucester 
 
In considering the overall impact of a release, such as this herein, on local air quality and compliance with standards, 
it is necessary not only to consider the contribution from the source but also the existing levels of substances of 
interest. Background air quality data for the Gloucester area 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. Historical background levels for the area around the Safran Landing Systems’ site (388310 
222040) for PM10, PM2.5, cadmium and nickel are available. Table 2.5 summarises the maximum annual mean values 
for the period 2015 to 2018 from eight points within a 1km radius of the Cheltenham Road site. 
 
Table 2.5 Background concentrations from the DEFRA archive for the area around Cheltenham Road 
 

Substance 
Averaging 

basis 
Maximum concentration (µg/m3) 

2015 2016 2017 2018 Mean 
PM10  annual mean 16.90 17.63 16.02 16.20 16.69 
PM2.5 annual mean 11.19 10.47 10.10 10.14 10.47 
Nickel annual mean 0.00228 0.00245 0.00200 0.00222 0.00224 
Cadmium  annual mean 0.00022 0.00026 0.00028 0.00023 0.00025 
 
In addition, the DEFRA archive also provides data on heavy metals from its automatic monitoring network. The Fenny 
Compton measurement station near Banbury (61 km north east) provides a rural background measurement for 
cadmium, nickel, chromium and zinc. The values reported for 2019 are summarised in Table 2.6.  
  
Table 2.6 Background pollutant concentrations from the DEFRA archive for Fenny Compton (2019) 
 
 Substance Averaging basisa Concentration (ng/m3) 
Nickel annual mean 0.41 
Zinc  annual mean 10.88 
Cadmium  annual mean 0.11 
Chromium annual mean 0.74 
a. Annual mean is the average of monthly measurements. 
 
The detailed measurements from which the values in Tables 2.5 and 2.6 are derived are presented in Annex F. 
 

http://uk-air.defra.gov.uk/data/pcm-data
http://uk-air.defra.gov.uk/data/pcm-data
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No regular local measurements of the substances of interest in this assessment are undertaken. Local Councils have 
non-automatic monitoring stations in the Gloucester and Cheltenham areas, although these are relatively distant 
from the Cheltenham Road site and are confined to measurement of nitrogen dioxide.  
 
For the purposes of this assessment the mean of the maximum annual mean background values for PM10 and PM2.5 
from the DEFRA data archive in Table 2.5 have been employed. It is considered that, with the exception of Safran 
Landing Systems’ Cheltenham Road operations and the sister operations at the neighbouring Meteor Business Park 
site (see Cumulative Effects, section 4.3) there are no significant other sources of releases to air of cadmium, nickel, 
zinc or chromium in the vicinity. It is therefore considered representative to consider a rural background for these 
substances and then see all metals emissions from the Cheltenham Road and Meteor Business Park operations as 
additional to this background. This is seen as a precautionary approach and will most likely lead to an over estimate 
of environmental concentrations in most parts of the assessment area.  
  
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 
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. 
 
When considering the impact of a new process contribution, the existing background concentration and the 
headroom that this allows are significant.  Table 2.7 summarises the background concentrations employed in this 
assessment in the context of current environmental standards. 
 
Table 2.7 Background concentrations adopted in the assessment 
 

Substance Averaging basis 
Standard Background concentration 

µg/m3 µg/m3 % of standard 

PM10 
24 hour mean 50e 19.69 39.4 
annual mean 40a 16.69 41.7 

PM2.5 annual mean 20a 10.47 52.4 

Cadmium 
hourly mean 7.5 c 0.00022d <0.1 
annual mean 0.005a 0.00011 2.2 

Nickel 
hourly mean 30c 0.00082d <0.1 
annual mean 0.020a 0.00041 2.0 

Chromium (Cr) 
hourly mean 150c 0.00148d <0.1 
annual mean 5b 0.00074 <0.1 

Chromium VI 
hourly mean 3 c 0.00030d <0.1 
annual mean 0.0002b 0.00015 74 

Zinc 
hourly mean 1000b 0.0218d <0.1 
annual mean 50b 0.0109 <0.1 

a. Ambient air directive limit 
b. Environmental assessment level. 
c. Environmental benchmark derived from workplace exposure limits. 
d. One hour mean is determined from annual mean value using a conversion factor of 2.01. 
e. 24 hour mean is derived from the annual mean using a conversion factor of 1.181. 
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 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 conservation areas and for deposition to 
ground.  Two stages of assessment are recommended. 
 
Screening assessment – based on standard dispersion factors the ambient impact of plant releases 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 
criteria. Where conditions for excluding the release from further consideration cannot be made a detailed cost 
benefit assessment will be necessary. 
 
The criteria considered in this assessment are described below. 
 
In this case the screening assessment has been omitted and all pollutants have been considered in the detailed 
assessment. 
 
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 to require no further 
assessment, if both of the following conditions are met: 
 

 the short-term PC is less than 20% of the short-term environmental standard less the short term background 
 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 a cost-benefit analysis to be undertaken for consideration by the Environment 
Agency. 
 

https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit#environmental-standards-for-air-emissions
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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2.5.2 Criteria for deposition to ground 
 
Where any of the substances in Table 2.8 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. 
 
Table 2.8 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 

 
In this case it is necessary to consider the deposition of cadmium, chromium, nickel and zinc in relation to the 
releases from the Cheltenham, Road site.  
 
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 (long and short term basis) 
 sulphur dioxide (long term basis) 
 ammonia (long term basis) 
 hydrogen fluoride (long and short term basis) 
 nutrient nitrogen and acid deposition 

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 wetlands 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)) 
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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 
 
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 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. 
 
None of the substances specified for assessment at conservation sites are considered within this 
assessment. Nevertheless the human health impact of releases from the Safran Landing Systems’ operations 
are considered at local sites with ecological designations for completeness. 
  
2.6.4 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 levels7 (i.e. AAD limit and target 
values etc.). The categorisation is shown below in Table 2.9. 
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Table 2.9 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. 
 
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 2.10 summarises these descriptors. 
 
Table 2.10 Impact descriptors for short term process contributions 
 
Short term process contribution (% AQAL) Magnitude Severity 
10-20 Small Slight 
20-50 Medium Moderate 
>50 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 process contributions to ambient concentrations of substances released to atmosphere from surface finishing 
operations at Safran’s Cheltenham Road site have been modelled using the Atmospheric Dispersion Modelling 
System (ADMS) version 5.2. The use of this modelling tool is widely accepted by UK Local Authorities and the 
Environment Agency. 
 
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. 
 
All modelling files containing relevant input information (see Annex B) are provided to the Regulatory Authorities to 
assist in any required confirmatory assessment of the modelling undertaken herein.  
 
3.1 Assessment area 
 
The area over which the assessment was undertaken is a 2 km x 2 km area with the Safran Landing Systems’ site 
(3880100 222180) located approximately at the centre. Figure 3.1 illustrates the location of the site and Figure 3.2 
details the site and its immediate surroundings. 
 
The assessment area encompasses nearby local business premises and the closest residential locations and is 
intended as the area, with the exception of the Safran Landing Systems site, which would be assessed based on 
the air quality standards for human health. 
 
Figure 3.2 illustrates the Safran site arrangement in detail including release point locations and important 
buildings. 
 
A general grid with receptors spaced at 20 m intervals (i.e. 10201 points for a 101 x 101 grid) was used to assess 
the process contribution of releases to ground level concentrations over the area. The grid was considered at an 
elevation of 1.5 m.   
 
In addition to the receptor grid, 10 receptors (R1 to R10 in Figure 3.1) were located at residential locations close to 
the site and a further 12 receptors (C1 to C12 in Figure 3.1) were located at neighbouring commercial premises. 
These are intended to correspond to areas of frequent human exposure beyond the site boundary. All receptors 
were at an elevation of 1.5 m above local ground level appropriate to an average height of human exposure and are 
described in Annex E (Table E.1). 
 
14 receptors (1 to 14 in Figure 3.2) were located at positions around the site where frequent human exposure 
might be expected. All receptors were at elevations of 1.5 m and 6 m above local ground level appropriate to an 
average height of human exposure at ground level and at the first floor window level. 
 



  ©2020 SOCOTEC UK Limited Air quality impact assessment of releases from existing and future 
plating operations at Safran Landing Systems, Gloucester 

 

   

 

 

 

9 July 2020 Report No LSO200536 
Issue 1 Page 18 of 72 

  

33 receptors (F1 to F33) were located along the Down Hatherley footpath which runs along the site’s northern 
boundary (see blue dots in Figure 3.1).  These are is expected to represent the nearest locations of human 
exposure beyond the site boundary. 
 
Figure 3.1 Location of the Safran Landing Systems site 
 

 
 
Based on experience it is expected that the maximum air quality impact will occur within the site boundary. 55 
Receptors (S1 to S55) were therefore located around the site boundary to represent the maximum off site impact 
of process releases (see Table E.1).  
 
An assessment of sites with ecological designations, based on the selection criteria in section 2.5.2 was 
undertaken. Three sites were identified as meeting the assessment criteria, although it should be noted that strictly 
an assessment is not required as none of the substances released are specified as requiring an assessment for 
ecological impact.  A receptor was located at the edge of each site closest to the Safran Cheltenham Road site as 
described in Table 3.1.  Table E.5 summarises the results of the modelling at these locations. 
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Figure 3.2 Safran Landing Systems site arrangement 
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Table 3.1 Location of receptors at the nature conservation sites 
 

Receptor Positiona 
Easting 

(m) 
Northing 

(m) 
E1 Barrow Wood Ancient Woodland 1.8 km N 387642 223956 
E2 Priors Grove Ancient Woodland 1.2 km N 387620 223297 
E3 Cotswold Beechwoods SAC 7.4 km S 389040 214859 
a. Location of the edge of the habitat closest to the surface finished building. 

 
For the purposes of the assessment the discrete receptors were considered in groups as described below: 
 
R1 to R10 Residential locations  
C1 to C12 Commercial/industrial neighbours 
F1 to F33 Down Hatherley footpath 
E1 to E3 Local conservation sites 
1 to 14 On site locations 
S1 to S55 Site boundary 
 
Annex E describes the location of these discrete receptors. 
 
3.2 Buildings 
 
The presence of buildings close to discharge flues can influence 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 should be considered in 
any modelling.  
 
ADMS 5.2 models buildings as either rectangular or circular structures. As shown in Figure 3.2 the buildings which 
are considered to be significant in relation to dispersion from Surface Finishing operations release points are 
estimated as rectangular structures. Based on the drawings provided by Safran Landing Systems8 the defining 
parameters for these buildings, as summarised in Table 3.2, were estimated and used within the modelling. 
 
Table 3.2 Building parameters 
 
Building 
(see Figure 3.2) 

Building centre grid reference Height 
(m) 

Length  
(m) 

Width 
(m) 

Angle 
o to north Easting Northing 

A Surface Finishes section 1 388052 222216 10.2 39.8 32.3 61 
B Surface Finishes section 2 388022 222212 10.2 19.8 56.3 61 
C Machine shop 2 387960 222255 9.6 122.2 42.6 61 
D Restaurant 387928 222159 6.0 47.4 48.2 61 
E Paint shop 387972 222206 6.5 62.0 37.5 61 
F Laboratory 387999 222185 7.2 32.1 26.7 61 
G Heat treatment 387983 222099 8.8 101.4 85.4 61 
H Machine shop 1 388093 222158 8.8 124.2 91.6 61 
I OE assembly 388081 222244 10.2 39.5 69.8 61 
J Goods inwards 388043 222247 10.2 25.2 16.4 61 
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The heights of buildings in Table 3.2 are referenced to the base of the south west corner of Surface Finishes building 
section 1 and are based on estimates from drawings provided by Safran Landing Systems8. Building A was selected 
as the building having the most influence on dispersion of releases based on a sensitivity analysis. The sensitivity of 
predicted short term and long term, maximum and mean cadmium concentrations averaged over the residential 
receptors (R1 to R10) to the selection of the main building was examined as below.  
 

Main building 
(see Figure 3.2) 

Change (%) in predicted Cd concentration from base case with the Surface 
Finishes building  as main building (averaged over receptors R1 to R10) 

Short term mean Long term mean 
Maximum Mean Maximum Mean 

Machine Shop 2 -0.8 0.5 -1.8 -0.7 
Restaurant 0 -1.8 -4.0 -2.3 
Paint Shop -18.7 -6.9 -10.5 -4.8 
Laboratory -18.7 -6.8 -10.6 -4.6 
Heat treatment -2.8 -0.3 -4.7 -1.8 
Machine shop 1 -0.3 1.5 0.7 -0.2 
OE assembly 0 0 0 0 
Goods inwards 0 0 0 0 
None 0 0 0 0.1 
 
It is considered that the selection of the Surface Finishes building as the building having most influence on dispersion 
tends towards a conservative estimate of air quality impact, although the variation with building selection is unlikely 
to have any significant impact on the overall conclusions of the assessment.  
 
Based on information provided by Safran Landing Systems8, the flues serving the release points from the Surface 
Finishing operations were located as shown in Figure 3.2 and Table 3.3. 
 
 Table 3.3 Exhaust flue characteristics 
 

Flue  Height (m) Internal diameter (m) Easting Northing 
A1 13.2 0.72 388046.6 222223.2 
A2 13.2 0.59 (effectivea) 388027.9 222210.3 
A3 13.2 0.54 388012.3 222240.4 
A4 13.2 0.47 388006.5 222237.4 
A5 13.2 0.56 388005.3 222236.4 
A6 13.2 0.74 388055.2 222207.3 
A7 13.3 0.74 388060.3 222217.8 
A8 13.3 0.74 388053.5 222210.4 
A9 13.3 0.74 388048.9 222218.6 
A11 13.2 0.70 (effectivea) 388042.7 222212.9 
A13 13.2 0.74 388065.2 222208.6 
A14 13.2 0.20 388040.5 222220.1 

a. The exhaust flues serving points A2 and A11 are rectangular in cross section. For the purposes of modelling and effective 
diameter is calculated based on the exhaust cross sectional area. 
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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 Pershore station and covered 
the 5-year period 2015 to 2019. The Pershore station is around 23 km north east of the Safran Landing Systems site 
at an elevation of 35 m, compared with the site elevation of around 22 m. There are three other stations in the area 
which were also considered as possible sources of meteorological data: 
 
Station    Position  Elevation  Data coverage 
Winchcombe (Sudeley Castle) 15 km E  112 m   Missing cloud and wind  
Pershore College   22 km NE  22 m   Missing cloud and wind 
Little Rissington   30 km E  210 m   Complete 
 
On the basis of the general location and surface characteristics and data coverage, the Pershore station was 
considered to provide measurements most representative of the conditions around the Safran Landing Systems site.  
 
 
Figure 3.3 Composite windrose for the Pershore station (2015 to 2019) 
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The data included, among other parameters, hourly measurements of wind speed and direction. Figure 3.3 illustrates 
a composite wind rose for the Pershore station. It may be seen that the wind has significant south westerly 
component. Annex C provides a more detailed analysis of the meteorological data used. 
 
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. 
 
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 site is located in a rural area with warehousing and light industrial units in the immediate vicinity to the east and 
south and with open fields to the west and north. The nearest medium density housing is around 1 km to the south 
west, although there are individual residential properties within 400 m. A sensitivity analysis has been undertaken 
considering variations in surface roughness of between 0.3 and 1.3m. This resulted in the following variations in 
predicted hourly and annual process contributions of cadmium over the residential receptors (R1 to R10, see Figure 
3.1): 
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Surface roughness (m) 

Change (%) in predicted PC of cadmium over the residential receptors  (R1 to 
R10) compared with base case of  a surface roughness of 1.0m 

Short term average Long term average 
Maximum Mean Maximum Mean 

0.3 -5.1 -2.7 6.2 10.1 
0.5 -2.9 -0.2 4.5 6.9 
0.7 -2.8 -2.0 3.3 4.5 
0.9 -0.8 -1.0 1.0 1.3 
1.1 0.6 0.8 -1.1 -1.5 
1.3 1.9 2.0 -3.1 -4.1 

 
It is considered that the base case surface roughness of 1.0m used in the sensitivity analysis above is towards the 
upper range of that which is descriptive of the assessment area. While the variations in predicted air quality impact 
above are not significant in the context of the overall conclusions of the assessment, a precautionary approach was 
adopted and a lower surface roughness of 0.5m, which provides a somewhat higher long term maximum predicted 
impact than the base case, was selected in the assessment.   
 
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. 
 
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 1m 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 rural area. A minimum Monin Obukhov length of 1.0m has 
been employed. A sensitivity analysis has been undertaken considering minimum Monin Obukhov lengths in the 
range 1 to 50m. This resulted in the following variations in predicted hourly and annual process contributions of 
cadmium over the residential receptors (R1 to R10, see Figure 3.1): 
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Minimum Monin Obukhov 
length (m) 

Change (%) in predicted PC of cadmium over the residential receptors (R1 to 
R10) compared with base case of  a minimum Monin Obukhov length of 1m 

Short term average Long term average 
Maximum Mean Maximum Mean 

10 -32.3 -32.9 -18.3 -22.6 
20 -33.0 -45.5 -20.1 -26.4 
30 -46.7 -62.0 -11.7 -28.4 
40 -51.3 -64.9 -14.5 -30.1 
50 -55.7 -67.3 -16.6 -31.5 

 
The variations are reasonably significant over the length range considered to be descriptive of the assessment area, 
although the selected length represents a precautionary approach which tends towards significantly higher predicted 
air quality impacts compared to greater lengths which are more descriptive of more built up areas.  
 
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: 
 

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 cadmium averaged over the residential receptors (R1 to R10, see Figure 3.1). 
 
 

Priestley Taylor parameter 

Change (%) in predicted PC of cadmium over the residential receptors (R1 to R10) 
compared with base case of  a Priestley Taylor parameter of 1 

Short term average Long term average 
Maximum Mean Maximum Mean 

1.5 -5.6 -1.0 7.2 8.2 
0.5 0 -0.6 -3.2 -4.3 
0 -5.6 -1.9 -6.9 -7.6 

 
The variations are largely insignificant over the range considered most likely to be descriptive of the area and not 
likely to influence the 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.  
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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 little change in ground elevation across the assessment area. The site lies in a relatively flat area with the 
ground slightly rising to the east with a gradient of less than 1% as shown in Figure 3.4.  
 
Figure 3.4 Ground elevation within assessment area 
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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 cadmium across the residential receptors (R1 to R10, see Figure 3.1) to consideration of terrain was 
examined as below.  
 

Terrain 

Change (%) in predicted PC of cadmium over the residential receptors (R1 to R10) 
compared with base case of an elevated assessment area 
Short term average Long term average 

Maximum Mean Maximum Mean 
Flat -1.9 -2.4 -1.0 -0.4 

 
General guidance suggests that consideration of terrain is not necessary at gradients of less than 5%. In this case the 
marginally higher maximum process contributions generally occur when elevated terrain is considered. For 
avoidance of doubt the assessment is based on elevated terrain. This is considered a precautionary approach.  
 
 
3.5 Pollutant releases and conditions 
 
The existing release points serving the Surface Finishing operations are routinely monitored to determine compliance 
with permit requirements (Table 2.1). Annex D details the results of monitoring undertaken over 2015 to 2019 at 
these points and highlights any measurements which were considered outliers and omitted. For the purposes of this 
assessment the average measured exhaust gas conditions over this period have been used to assess air quality 
impact as summarised in Table 3.4.  
 
Table 3.4 Exhaust gas conditions and releases at existing release points 
 

Release point   A1 A2 A3 A4 A5 A6 
Temperature oC 22.0 22.4 23.0 21.2 22.2 21.8 
Velocity m/s 7.2 5.6 11.4 12.6 11.2 6.3 
Volume flow (actual) m3/s 2.93 1.55 2.62 2.18 2.75 2.73 
Particulate matter g/s 0.0133 0.0014 0.0023 0.0014 0.0014 0.0027 
Cadmium g/s 0.000014 0.000019 0.000155   0.000046   
Nickel g/s   0.000014         
Chromium g/s       0.000144   0.000062 
Zinc g/s             

 
Release point   A7 A8 A9 A11 A13 A14 
Temperature oC 20.8 20.3 21.6 23.3 21.2 23.0 
Velocity m/s 6.9 6.1 6.9 11.3 9.8 5.7 
Volume flow (actual) m3/s 2.96 2.61 2.97 4.28 4.22 0.17 
Particulate matter g/s 0.0040 0.0032 0.0014 0.0057 0.0024 0.0001 
Cadmium g/s             
Nickel g/s         0.000113 0.000003 
Chromium g/s 0.000065 0.000056 0.000030 0.000123     
Zinc g/s             
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Safran Landing Systems has a sister operation located 380 m to the south east on the Meteor Business Park. Surface 
Finishing operations at this location also give rise to releases of chromium, cadmium and nickel which will contribute 
to the background in the areas influenced by releases from the Cheltenham Road site. It is therefore necessary to 
consider the cumulative effect of these releases (see section 4.3). 
 
The two release points (A1 and A2) at the Meteor Business Park site are subject to routine monitoring for permit 
compliance determination. Measurements over the period 2015 to 2019 are provided in Annex D and summarised in 
Table 3.5. The mean of the measurements made over 2015 to 2019 have been used in the current assessment to 
provide a measure of the additional background, to the rural backgrounds assumed, for cadmium, chromium and 
nickel. 
 
Table 3.5 Exhaust gas conditions and releases at Meteor Business Park 
  

Point 
Temperature 

oC 
Velocity 

m/s 

Discharge rate Stack 
height 

Easting Northing 

g/s m m m 
A1 15.8 6.3 Cr 0.000100 10.9 388348 222001 

A2 18.2 8.6 
Cd 0.000034 

14.4 388348 222007 
Ni 0.000368 

 
It is intended to remove the cadmium plating line (V line), which currently exhausts to atmosphere via A3, and replace 
it with a zinc/nickel plating line (Z line) which will exhaust at the existing A3 point. The plating line will be equipped 
with a wet scrubber system for the purposes of abating particulate releases and releases of zinc and nickel. It is 
expected that abatement performance will be superior to that currently present resulting in a reduced particulate and 
metals release, although the specification for the system does not include an estimate of releases to atmosphere. 
 
It is noted that the existing plating lines operate in a similar manner and that the current extraction system on 
average provides an emission which is generally well below 10% of the permit emission limit value (i.e. 1 mg/m3 for 
metals).  In order to assess the likely impact of releases from the proposed Z line it is assumed that releases of 
metals will be at a level equivalent to 10% of the expected emission limit value (i.e. 0.1 mg/m3). This is considered a 
precautionary approach as releases are expected to be significantly lower in view of the abatement system proposed. 
Releases of particulate matter are considered to be similar that that already experienced at A3 for the purposes of 
this assessment. 
 
The suppliers of the system have specified a volume exhaust gas flow rate of 20000 Nm3/h using the existing stack 
at A39.  The exhaust gas conditions and releases assumed for the proposed Z line exhausting at A3 are summarised 
in Table 3.6. 
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Table 3.6 Assumed exhaust gas conditions and releases for proposed Z line at A3 
 
Parameter  Assumed value for assessment 
Stack diametera m 0.54 
Stack area m2 0.23 
Temperature oC 25 
Exhaust gas volume flow (STP)a m3/s 5.6 
Exhaust gas volume flow (actual) m3/s 6.0 
Exhaust velocity m/s 26.2 
Nickel concentrationb mg/m3 0.1 
Zinc concentrationb mg/m3 0.1 
Nickel discharge rate g/s 0.00056 
Zinc discharge rate g/s 0.00056 
Particulate discharge ratec g/s 0.0023 
a. Based on supplier specifciation9. 
b. Assumed value based on 10% of the likely permit emission limit value (see Table 2.1). 
c. The particulate discharge rate is assumed to be the same as the current release at point A3 (see Table 3.4). 
 
The pollutant emission rates in Tables 3.4 to 3.6 have been employed in the assessment of the air quality impact of 
existing and future releases from the Surface Finishing operations. This is intended to represent a precautionary and 
conservative approach. 
 
In the assessment of particulate matter releases the environmental standards used are those for PM10 and PM2.5. A 
precautionary approach is adopted and it is assumed that when comparing the release with the PM10 and PM2.5 
standards all particulate matter is present as PM10 or PM2.5 as appropriate. 
 
No firm information regarding operating pattern for the existing or future proposed plant has been specified. In this 
case it is assumed that the plant will operate at the exhaust conditions in Tables 3.4 to 3.6 for 24 hours per day for 
365 days per year. This assumption is likely to provide significantly higher releases for most times of day than in 
practice resulting in an over estimate of the process contribution to ambient concentrations. 
 
It is considered that these assumptions in the modelling will result in an overestimate of the ambient impact of 
releases 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. 
 
3.6 Modelling scenarios 
 
ADMS 5.2 has been employed to estimate process contributions to ambient pollutant concentrations based on the 
general conditions specified above. For the initial assessment the model has been run using meteorological data for 
each of five years (2015 to 2019). The assessment has looked at the existing plant arrangement and the arrangement 
following the removal of the V line and addition of the Z line. 
 
Sensitivity analyses have also been undertaken to look at the impact on air quality of 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 the Environment Agency and UK Local Authorities for regulatory 
purposes. To determine the influence of the model selection, part of the assessment was repeated using the 
AERMOD model. 
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4 MODELLING RESULTS 
 
ADMS 5.2 has been run for the release 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 concentrations of selected substances over the assessment 
area. 
 
It is considered that over the area of the Safran Landing Systems site workplace exposure limits will be applicable, 
while beyond the site boundary it is more likely that Ambient Air Directive limits and Environmental Assessment 
Levels relevant to human health will need to be considered. 
 
The assessment considers the air quality impact of both existing releases and future proposed releases following the 
replacement of cadmium plating line V with zinc/nickel plating line Z. 
 
4.1 Impact of existing process releases  
 
Figures A.1 and A.2 illustrate the dispersion for cadmium and nickel on a long term basis for the existing process 
arrangement. These dispersion patterns are reasonably typical of all substances considered. It may be seen that the 
location of long term maximum is within the site boundary close to the Surface Finishing building. Beyond the site 
boundary the largest impact is to the north east, in the direction of the prevailing wind, on the Ashville Business Park.   
 
Table 4.1 details the estimated maximum process contributions (PC) and corresponding predicted environmental 
concentrations (PEC) in the context of the applicable environmental standards relating to human health.  
 
Table 4.1  Determination of maximum process contributions to air (Existing operations) 
 

Substance 
Averaging 
period 

Standard 
Maximum process 

contribution Background 

Maximum predicted 
environmental 
concentration 

µg/m3 % std µg/m3 µg/m3 % std 
PM10b 24 hours 50 2.5 5.0 19.69 22.2 44.3 
PM10 b annual 40 1.0 2.6 16.69 17.7 44.3 
PM2.5 b annual 20 1.0 5.1 10.47 11.5 57.5 
Cadmium 1 hour 7.5 0.143 1.9 0.00022 0.1433 1.9 
Cadmium annual 0.005 0.016 318.7 0.00011 0.0160 320.9 
Nickel b 1 hour 30 0.068 0.2 0.00082 0.0691 0.2 
Nickel b annual 0.02 0.003 15.9 0.00041 0.0036 18.0 
Chromium a 1 hour 150 0.222 0.1 0.00148 0.2232 0.1 
Chromium a annual 5 0.016 0.3 0.00074 0.0164 0.3 
Chromium VI 1 hour 3 0.044 1.5 0.000296c 0.0446 1.5 
Chromium VI annual 0.0002 0.003 1568 0.000036c 0.0032 1586 

a. Where applicable the short term process contribution is less than 10% of the short term environmental standard and/or the long 
term process contribution is less 1% of the long term environmental standard. 
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b. Where applicable the short term process contribution is less than 20% of the short term environmental standard less the 
corresponding background and/or the long term predicted environmental concentration is less than 70% of the long term 
environmental standard. 
c. Value for chromium VI is taken from the Environment Agency guidance on assessment of Group 3 metals10 (i.e. 20% of the total 
chromium background concentration). 
 
The maximum process contributions for most substances generally represent a moderate proportion of the 
corresponding environmental standards, but a substantial proportion of the background. It should be considered that 
these concentrations are the maxima determined over the assessment area for the five years’ meteorological 
conditions. Process contributions at other locations will be lower and often considerably lower as shown in Figures 
A.1 and A.2.  
 
The process contribution of the following substance is determined to be insignificant and requiring no further 
assessment on the basis of Environment Agency assessment criteria (i.e. the long term process contribution is less 
than 1% of the long term environmental standard and/or the short term process contribution is less than 10% of 
the short term environmental standard): 
 
Chromium 
 
The following substances are considered to be unlikely to have a significant impact on air quality and to require no 
further assessment on the basis of Environment Agency assessment criteria (i.e. the short term process 
contribution is less than 20% of the short term environmental standard less the corresponding background 
concentration and/or the long term predicted environmental concentration is less than 70% of the long 
term environmental standard): 
 
PM10 
PM2.5 
Nickel 
 
It is therefore considered that the following pollutants require further detailed assessment: 
 
Cadmium 
Hexavalent chromium 
 
It may be noted that the above assessment of significance is based on the maximum process contribution which 
occurs within the site boundary. It is expected (see section 2.3.1) that within the site boundary workplace exposure 
limits will apply, while beyond the site boundary ambient air directive limits and environmental assessment levels will 
apply. Both cadmium and hexavalent chromium will need to be investigated at locations beyond the site boundary 
where air quality standards for human health are likely to apply. 
 
Table 4.2 compares the maximum on-site pollutant process contributions with the applicable workplace exposure 
limits. 
 

https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit#environmental-standards-for-air-emissions
https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit#environmental-standards-for-air-emissions
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Table 4.2  Comparison of on site maximum process contributions to air with 
  Workplace Exposure Limits (EH40/2005) 
 

Substance Averaging basis 
Process contribution 

µg/m3 % WEL (see Table 2.4) 
Cadmium 8h TWA 0.10 0.40 
Nickel (water soluble) 8h TWA 0.048 0.05 
Chromium 8h TWA 0.16 0.03 
Chromium VIa 8h TWA 0.031 0.31 
Particulate (respirable) 8h TWA 2.9 0.08 

a. Value for chromium VI is taken from the Environment Agency guidance on assessment of Group 3 metals10 (i.e. 20% of the total 
chromium background concentration). 
 
In all cases the maximum on site process contribution is less than 1% of the workplace exposure limit and is 
considered acceptable. 
 
Table 4.3 presents the maximum predicted pollutant process contributions at selected locations around the site in 
the context of the applicable workplace exposure limits. 
 
Table 4.3 Maximum process contributions at selected on-site locations 
  Comparison with Workplace Exposure Limits (EH40/2005) 
 

Substance 

 8 h TWA 
WEL 

µg/m3 
 

Maximum process contribution 
Building level 

Ground (1.5m) First (6.0m) Ground (1.5m) First (6.0m) 
µg/m3 % 8h TWA WEL 

Particulate 4000 2.91 3.12 0.07 0.08 
Cadmium 25 0.05 0.05 0.19 0.19 
Nickel 100 0.04 0.05 0.04 0.04 
Chromium 500 0.12 0.12 0.02 0.02 
Chromium VI 10 0.02 0.02 0.23 0.24 

 
It may be noted that around the areas of the site considered most likely to experience the greatest human exposure, 
process contributions of all substances are less than 1% of the applicable 8h TWA workplace exposure limit. It is 
concluded that process releases are unlikely to pose any risk to, or have any meaningful influence on, the attainment 
of workplace exposure limits around the Safran landing Systems site. 
 
Air quality standards for human health are most likely to apply at locations beyond the site boundary where human 
exposure is generally for the averaging period of the environmental standard. It would expected that short term 
environmental standards would apply at the nearest commercial locations and along the neighbouring footpath, while 
both short term and long term standards would apply at nearby residential locations. 
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4.1.1 Cadmium and hexavalent chromium 
 
Table 4.4 summarises the maximum short term process contributions of hexavalent chromium and cadmium at the 
nearest commercial locations and along the Down Hatherley footpath. 
 
Table 4.4 Maximum process contributions and environmental concentrations at commercial locations and the  
  Down Hatherley footpath 
 

Substance 
Averaging 
period 

Commercial (see Table E.1) Footpath (see Table E.1) 

Process 
contribution 

Predicted 
environmental 
concentration 

Process 
contribution 

Predicted 
environmental 
concentration 

% environmental standard 
Cadmium 1 hour 0.8 0.8 0.7 0.7 
Chromium VI 1 hour 1.1 1.1 0.7 0.7 
 
At both commercial locations and along the neighbouring footpath maximum process contributions of cadmium and 
hexavalent chromium are less than 10% of the corresponding short term environmental standard and as such are 
considered insignificant.  
 
Table 4.5 summarises the maximum long term and short term process contributions of cadmium and hexavalent 
chromium at the nearest residential locations in the vicinity of the Safran Landing Systems site. 
 
Table 4.5 Maximum process contributions and environmental concentrations at nearby residential locations 
 

Substance 
Averaging 
period 

Residential locations (see Table E.1) 
Process contribution Predicted environmental concentration 

% environmental standard 

Cadmium 
1 hour 0.4 0.4 
annual mean  10.1 12.3 

Chromium VI 
1 hour 0.5 0.5 
annual mean  108 182 

 
At the most affected residential location (Polar Cottage), where frequent human exposure on both long term and 
short term bases might be expected, the short term process contribution is less than 20% of the short term standard 
less the background and the long term predicted environmental concentration is less than 70% of the long term 
ambient air directive limit. As such the process contribution of cadmium is considered insignificant and no further 
assessment is required.  
 
The initial assessment for hexavalent chromium shows an exceedance of the long term environmental standard, 
although the assessment is based on an assumption that the release and existing background concentration of 
hexavalent chromium is equivalent to 20% of the corresponding total chromium concentrations. 
 
The Expert Panel on Air Quality Standards (EPAQS)11 reported that ‘Estimates of the comparative concentrations in air of 
Cr(III) and Cr(VI) are uncertain, in part because the ratio is variable and dependent on the source of chromium. In the UK it is 
likely that less than 20% of emissions are of Cr(VI), those with the higher proportions from chromium-using industries 
(Passant, 2006). The proportion of Cr(VI) in ambient air may be lower than that measured in emissions. Data from Canada, 
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quoted by Rowbotham et al. (2000), suggest that Cr(VI) constitutes between 3 and 8% of total airborne chromium in that 
country’. 
 
Assuming the lower of the range in this case provides a maximum long term process contribution and corresponding 
predicted environmental concentration equivalent to 16.2% and 27.3% of the environmental standard.   
 
It is considered that the above estimation allows for a reasonable amount of inherent margin. The environmental 
standard is based on the chromium content of the PM10 fraction of the exhaust emission. A proportion of chromium 
will be in the vapour phase. In addition, long term annual mean process contributions are likely to be overestimate in 
view of the assumption of year round operation. 
 
On this basis it is considered that the process contributions of hexavalent chromium would most likely meet the 
Environment Agency screening criteria and would be unlikely to threaten attainment of the corresponding 
environmental standard. No further investigation is considered necessary. 
 
Releases to atmosphere from the existing Surface Finishing operation at Safran Landing Systems are considered to 
be largely insignificant and unlikely to pose any significant risk to continued attainment of environmental standards in 
the areas neighbouring the site which are likely to experience frequent human exposure.  
 
Details of the long term process contributions of cadmium and hexavalent chromium at each discrete receptor 
considered are provided in Table E.2. Table E.3 presents a summary of the maximum process contributions and 
corresponding predicted environmental concentrations at the residential locations considered for the existing 
operational arrangement.  
 
 
4.2 Impact of future process releases  
 
Following completion of the decommissioning of line V and the installation line Z there will be a change to releases of 
cadmium (reduction) and nickel (increase) and the addition of a release of zinc 
 
Figures A.3 and A.4 illustrate the dispersion for cadmium and nickel respectively, on a long term basis following 
completion of the changes. The dispersion pattern is reasonably typical of all pollutants considered and is very similar 
to that for existing releases of cadmium and nickel in Figures A.1 and A.2. It may be seen that the location of long 
term maximum remains within the site boundary close to the Surface Finishing building with the off-site maximum 
around the boundary with the Ashville Business Park.   
 
Table 4.6 details the estimated maximum process contributions and corresponding predicted environmental 
concentrations in the context of the applicable environmental standards relating to human health.  
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Table 4.6 Determination of maximum process contributions to air (Future operations) 
 

Substance 
Averaging 
period 

Standard 
Maximum process 

contribution Background 

Maximum predicted 
environmental 
concentration 

µg/m3 % std µg/m3 µg/m3 % std 

PM10b 24 hours 50 3.0 5.9 19.69 22.6 45.3 
PM10 b annual 40 1.9 4.8 16.69 18.6 46.5 
PM2.5 b annual 20 1.9 9.6 10.47 12.4 62.0 
Cadmium 1 hour 7.5 0.036 0.5 0.00022 0.036 0.5 
Cadmium annual 0.005 0.004 85.7 0.00011 0.004 87.9 
Nickel  1 hour 30 0.291 1.0 0.00082 0.292 1.0 
Nickel  annual 0.02 0.025 126.6 0.00041 0.026 128.6 
Chromium a 1 hour 150 0.261 0.2 0.00148 0.262 0.2 
Chromium a annual 5 0.016 0.3 0.00074 0.017 0.3 
Chromium VI 1 hour 3 0.052 1.7 0.000296c 0.052 1.7 
Chromium VI annual 0.0002 0.003 1629 0.000258c 0.004 1758 
Zinca 1 hour 1200 0.280 0.02 0.0218 0.302 0.03 
Zinca annual 40 0.024 0.1 0.0109 0.035 0.1 

a. Where applicable the short term process contribution is less than 10% of the short term environmental standard and/or the long 
term process contribution is less 1% of the long term environmental standard. 
b. Where applicable the short term process contribution is less than 20% of the short term environmental standard less the 
corresponding background and/or the long term predicted environmental concentration is less than 70% of the long term 
environmental standard. 
c. Value for chromium VI is taken from the Environment Agency guidance on assessment of Group 3 metals10 (i.e. 20% of the total 
chromium background concentration). 
 
The process contributions of the following substances are determined to be insignificant and requiring no further 
assessment on the basis of Environment Agency assessment criteria (i.e. the long term process contribution is less 
than 1% of the long term environmental standard and/or the short term process contribution is less than 10% of 
the short term environmental standard): 
 
Chromium 
Zinc (as zinc oxide) 
 
The following substances are considered to be unlikely to have a significant impact on air quality and to require no 
further assessment on the basis of Environment Agency assessment criteria (i.e. the short term process 
contribution is less than 20% of the short term environmental standard less the corresponding background 
concentration and/or the long term predicted environmental concentration is less than 70% of the long 
term environmental standard): 
 

PM2.5 
PM10 
 

https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit#environmental-standards-for-air-emissions
https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit#environmental-standards-for-air-emissions
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It is therefore considered that the following substances require further detailed assessment: 
 
Cadmium 
Nickel 
Hexavalent chromium 
 
The process contribution of hexavalent chromium is considered unlikely to threaten attainment of the corresponding 
environmental standard based on the discussion in section 4.1.1.  
 
Table 4.7 compares the maximum on site pollutant process contributions with the applicable workplace exposure 
limits. 
 
Table 4.7 Comparison of on site maximum process contributions to air with 
  Workplace Exposure Limits (EH40/2005) 
 

Substance Averaging basis 
Process contribution 

µg/m3 % WEL (see Table 2.4) 
Cadmium 8h TWA 0.025 0.10 
Nickel (water soluble) 8h TWA 0.204 0.20 
Chromium 8h TWA 0.183 0.04 
Chromium VIa 8h TWA 0.037 0.37 
Particulate (respirable) 8h TWA 3.5 0.09 
Zinc disterate (respirable) 8h TWA 0.196 0.01 

a. Value for chromium VI is taken from the Environment Agency guidance on assessment of Group 3 metals12 (i.e. 20% of the total 
chromium background concentration). 
 
In all cases the maximum on site process contribution is less than 1% of the workplace exposure limit and is 
considered acceptable. 
 
Table 4.8 presents the maximum predicted pollutant process contributions at selected locations around the site in 
the context of the applicable workplace exposure limits.  
 
Table 4.8 Maximum process contributions at selected on site locations 
  Comparison with Workplace Exposure Limits (EH40/2005) 
 

Substance 

 8 h TWA 
WEL 

µg/m3 
 

Maximum process contribution 
Building level 

Ground (1.5m) First (6.0m) Ground (1.5m) First (6.0m) 
µg/m3 % 8h TWA WEL 

Particulate 4000 2.85 3.06 0.07 0.08 
Cadmium 25 0.02 0.02 0.08 0.08 
Nickel 100 0.09 0.09 0.09 0.09 
Chromium 500 0.11 0.12 0.02 0.02 
Chromium VI 10 0.02 0.02 0.23 0.24 
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Air quality standards for human health are most likely to apply at locations beyond the site boundary where human 
exposure is generally for the averaging period of the environmental standard. It would expected that short term 
environmental standards would apply at the nearest commercial locations and along the neighbouring footpath, while 
both short term and long term standards would apply at nearby residential locations. The process contributions for 
cadmium and nickel at these locations are examined in more detail below.  
 
4.2.1 Nickel and cadmium 
 
Table 4.9 summarises the maximum short term process contributions of nickel and cadmium at the nearest 
commercial locations and along the Down Hatherley footpath. 
 
Table 4.9 Maximum short term process contributions and environmental concentrations of nickel  

and cadmium at commercial locations and the Down Hatherley footpath 
 

Substance 
Averaging 
period 

Commercial (see Table E.1) Footpath (see Table E.1) 

Process 
contribution 

Predicted 
environmental 
concentration 

Process 
contribution 

Predicted 
environmental 
concentration 

% environmental standard 
Nickel 1 hour 0.3 0.3 0.2 0.2 
Cadmium 1 hour 0.3 0.3 0.3 0.3 
 
At both commercial locations and along the neighbouring footpath maximum process contributions of cadmium and 
nickel are considerably less than 10% of the corresponding short term environmental standard and as such are 
considered insignificant.  
 
Table 4.10 summarises the maximum long term and short term process contributions of cadmium and nickel at the 
nearest residential locations in the vicinity of the Safran Landing Systems site. 
 
Table 4.10 Maximum process contributions and environmental concentrations of nickel and cadmium  

at nearby residential locations 
 

Substance 
Averaging 
period 

Residential locations (see Table E.1) 
Process contribution Predicted environmental concentration 

% environmental standard 

Cadmium 
1 hour 0.2 0.2 
annual mean  3.7 5.9 

Nickel 
1 hour 0.2 0.2 
annual mean  4.4 6.4 

 
At the most affected residential location (Polar Cottage), where frequent human exposure on both long term and 
short term bases might be expected, the short term process contribution is less than 20% of the applicable short 
term standard less the background and the long term predicted environmental concentration is less than 70% of the 
long term ambient air directive limit. As such the process contributions of nickel and cadmium are considered 
insignificant and no further assessment is required.  
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Releases to atmosphere from the future intended Surface Finishing operation at Safran Landing Systems are 
considered to be largely insignificant and unlikely to pose any significant risk to continued attainment of 
environmental standards in the areas neighbouring the site which are likely to experience frequent human exposure.  
 
Details of the long term process contributions of cadmium and hexavalent chromium at each discrete receptor 
considered are provided in Table E.2. Table E.4 presents a summary of the maximum process contributions and 
corresponding predicted environmental concentrations at the residential locations considered for the future intended 
operational arrangement.  
 
 
4.3 Cumulative effects  
 
The neighbouring Safran Landing Systems site at the Meteor Business Park is also a source of cadmium, chromium 
and nickel release to atmosphere. The above assessment of existing and future releases was based on a rural 
background for metals and the process contribution of releases from the Cheltenham, Road site. Releases from the 
Meteor Business Park site will enhance the background and their influence needs to be assessed to determine 
significance.   
 
Based on the process operating characteristics in Table 3.5 and assuming year round operation, the process 
contribution for the Meteor Business Park site releases at the receptors describing frequent human exposure has 
been assessed. Tables 4.11 and 4.12 present the cumulative impact of releases of cadmium, nickel and chromium 
from the Cheltenham Road and Meteor Business Park sites on the selected residential and commercial locations and 
the Down Hatherley footpath for existing and future operations respectively. 
 
Table 4.11  Cumulative predicted environmental concentrations at  

nearby locations of human exposure for existing releases 
 

Substance 
Averaging 
period 

Predicted environmental concentration (% environmental standard) 
Location 

Residential Commercial Footpath 
New Cumulative New Cumulative New Cumulative 

Cadmium 
1 hour 0.43 0.43 0.76 0.76 0.71 0.72 
annual 12.28 12.82 77.03 77.52 39.40 39.73 

Nickel 
1 hour 0.07 0.12 0.25 0.25 0.10 0.24 
annual 3.52 5.11 17.24 18.56 6.91 8.55 

Chromium 
1 hour 0.05 0.05 0.11 0.11 0.07 0.07 
annual 0.04 0.04 0.21 0.21 0.09 0.09 
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Table 4.12  Cumulative predicted environmental concentration at  
nearby locations of human exposure for future releases 
 

Substance 
Averaging 
period 

Predicted environmental concentration (% environmental standard) 
Location 

Residential Commercial Footpath 
New Cumulative New Cumulative New Cumulative 

Cadmium 
1 hour 0.16 0.16 0.31 0.31 0.25 0.26 
annual 5.94 6.48 29.68 30.17 15.36 15.73 

Nickel 
1 hour 0.18 0.21 0.33 0.33 0.24 0.25 
annual 6.41 8.01 41.63 42.95 21.17 22.07 

Chromium 
1 hour 0.05 0.05 0.11 0.11 0.07 0.07 
annual 0.04 0.04 0.21 0.21 0.09 0.09 

 

It may be seen that at the locations most affected by releases from the Cheltenham Road site, process contributions 
from the Meteor Business Park are relatively small. When the enhanced background effect of the releases from the 
Meteor Business Park site are taken into consideration there is a variable increase in the overall predicted 
environmental concentrations of cadmium, chromium and nickel, although in all cases the concentration is 
considerably less than the environmental standard and Environment Agency screening criteria continue to be met. It 
is therefore concluded that cumulative effects of releases from the neighbouring site have no significant influence on 
air quality at sensitive locations close the Cheltenham Road site and do not affect the original conclusions of this 
assessment. 
 
4.4 Environmental significance of process releases 
 
Environmental Protection UK (EP UK) and the Institute of Air Quality Management (IAQM) provide guidance on the 
significance of pollutant releases in the context of existing air quality assessment levels (section 2.6.4).  
 
The installation of the new plating line will result in an increase in current releases of nickel and zinc.  Table 4.13 
summarises the assessment of long term impacts on air quality at the residential locations neighbouring the site. 
 
Table 4.13 Impact significance of future process contributions 
 

Location 
(see Figure 3.1 and Table 3.1) 

Nickel Zinc 
%AQAL EPUK impact 

class 
%AQAL EPUK impact 

class PC PEC PC PEC 
R1 Terncourt 2.5 4.6 Negligible 0.001 0.028 Negligible 

R2 The Channings 1.8 3.8 Negligible <0.001 0.028 Negligible 

R3 Woodfold Farm 1.1 3.1 Negligible <0.001 0.028 Negligible 

R4 Wood Farm 1.0 3.1 Negligible <0.001 0.028 Negligible 

R5 Mobile Home Park 2.8 4.9 Negligible 0.001 0.028 Negligible 

R6 Poplar Cottage 4.4 6.4 Negligible 0.001 0.029 Negligible 

R7 Blenheim House 3.4 5.4 Negligible 0.001 0.028 Negligible 

R8 Boxtrees 2.8 4.9 Negligible 0.001 0.028 Negligible 

R9 Snowdon Gardens 1.9 4.0 Negligible <0.001 0.028 Negligible 

R10 Orchard Way 1.8 3.9 Negligible <0.001 0.028 Negligible 



  ©2020 SOCOTEC UK Limited Air quality impact assessment of releases from existing and future 
plating operations at Safran Landing Systems, Gloucester 

 

   

 

 

 

9 July 2020 Report No LSO200536 
Issue 1 Page 40 of 72 

  

At the closest residential locations neighbouring the site the impact significance of increases in the current 
releases of nickel and zinc is considered to be ‘negligible’ in both cases.  
 
4.5 Deposition to ground 
 
The process contribution to ground deposition of specified substances has been determined based on their 
maximum process contribution across the assessment area and the methodology described in section 2.5.2 for both 
existing and future plant operations.  Table 4.14 summarises this assessment. 
 
Table 4.14 Limits for deposition to ground 
 

Substance 
Deposition 

limit  
µg/m2/day 

Maximum process contribution (see Tables 4.1, 4.4 & 2.7) 
Existing releases Future releases 

PCair PCground PCair PCground 
µg/m3 µg/m2/day % limit µg/m3 µg/m2/day % limit 

Cadmium 0.009 0.016 0.0041 45.9 0.004 0.0011 12.3 
Chromium 1.5 0.016 0.0041 0.3 0.016 0.0041 0.3 
Nickel  0.11 0.003 0.0008 0.7 0.025 0.0066 6.0 
Zinc 0.48 - - - 0.024 0.0062 1.3 

 
It may be seen that for future plant operations the deposition to ground of cadmium, nickel and zinc is above the 
Environment Agency assessment criteria (no further assessment is required for contributions to ground of less than 
1% of the deposition limit). It should be noted however that the process contributions are the maximum across the 
assessment area and occur within the Safran Landing Systems’ site with significantly lower levels being found 
beyond the site boundary. In addition, the releases from the Safran Landing Systems site operations are likely to be 
the primary source of these metals within the area. When the assumed rural background concentration and the 
contributions from the Meteor Business Park site are taken into account it is considered that the metal deposition 
limits will not be exceeded. The deposition of cadmium is significantly reduced with the future operating arrangement 
compared with current arrangements, whereas the deposition of both nickel and zinc increases and that for 
chromium remains unchanged.  
 
 
4.6 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. 
 
4.6.1  Meteorological conditions 
 
Table 4.15 summarises the influence of meteorological conditions on maximum process contributions for the 
discrete receptor groups describing the neighbouring residential and commercial locations, the local footpaths and 
site boundary (see Annex E).   
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Table 4.15 Influence of meteorological conditions on maximum process contribution 
 

Pollutant 

Averaging 
basis 

Residential Footpath Commercial Site boundary 

Maximum process contribution (ratio of maximum to minimum year) 

PM10 
24 hours 1.8 1.4 1.3 1.5 
annual 1.8 1.4 1.3 1.4 

PM2.5 annual 1.8 1.4 1.3 1.4 

Cadmium 
1 hour 1.1 1.5 1.4 1.4 
annual 1.8 1.4 1.3 1.4 

Nickel 
1 hour 1.4 1.3 1.5 1.4 
annual 1.8 1.4 1.4 1.5 

Chromium 
1 hour 1.1 1.5 1.5 1.5 
annual 1.8 1.4 1.3 1.4 

Chromium VI 
1 hour 1.1 1.5 1.5 1.5 
annual 1.8 1.4 1.3 1.4 

Zinc 
1 hour 1.5 1.3 1.5 1.3 
annual 1.9 1.4 1.4 1.5 

 
Annual variations in meteorological conditions on average show around a 50% difference between maximum and 
minimum process contributions, although in some cases differences can be substantially higher. This assessment 
is based on the maximum process contribution for all the years considered at each location and as such will be an 
over estimation for most years.  
 
4.6.2 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 concentrations of 
cadmium over the long term and short term averaging bases at 2015 meteorological conditions for existing 
operations. Table 4.16 illustrates the comparison between the ADMS and AERMOD model predictions averaged over 
receptor groups describing the neighbouring residential and commercial locations, the local footpaths and site 
boundary (see Annex E). 

 
Table 4.16 Maximum process contributions (variation with model) 
 

Receptor group 
(see Figure 3.1 and Table E.1) 

Maximum cadmium process contribution (ratio of ADMS to AERMOD - 2015) 

Annual mean Hourly mean 
Residential 0.7 0.4 
Commercial 0.8 0.5 
Footpath 0.9 0.4 
Site boundary 1.1 0.8 

 

 
In general the AERMOD and ADMS models provide predicted ambient process contributions which are in 
reasonable agreement for the long term averaging basis, with AERMOD showing around a twofold larger predicted 



  ©2020 SOCOTEC UK Limited Air quality impact assessment of releases from existing and future 
plating operations at Safran Landing Systems, Gloucester 

 

   

 

 

 

9 July 2020 Report No LSO200536 
Issue 1 Page 42 of 72 

  

process contribution on the short term averaging basis at most receptors considered. Bearing in mind the margin 
available in the assessment of air quality standard compliance, particularly on the short term basis, it is not 
considered that the differences exhibited due to model selection will have any substantial impact on the 
conclusions of this assessment.  
 
4.7 Modelling uncertainty 
 
The use of models to predict the dispersion of releases has associated uncertainties. The main uncertainties in this 
assessment result from: 
 
 The assessment considers year round plant operation for all release points, whereas in practice plant there will be 

periods of significantly lower releases than those modelled in this assessment. As such the process 
contributions and subsequent long term ambient impact for all substances are likely to be an overestimate of 
those in practice. 

 
 The release rates upon which the future assessment for nickel and zinc plating line Z are based are consistent 

with plant operation at a release concentration equivalent to 10% of the expected emission limit value. Historical 
measurements and the intended use of a wet scrubbing abatement plant suggests that this will be a significant 
over estimate. This is likely to result in an overestimate of ambient impact. 

 
 In the assessment of particulate matter releases the environmental standards used are those for PM2.5 and PM10. 

A precautionary approach is adopted and it is assumed that when comparing the release with the corresponding 
standards, all particulate matter is present as PM10 or PM2.5 as appropriate.  

 
 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 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.  AERMOD, on average, provides a somewhat higher predicted ambient 
impact, particularly on the short term averaging basis. 

 
 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 
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 
 
Safran Landing Systems are intending to modify the existing Surface Finishing operations at their Cheltenham 
Road site. An existing cadmium plating line (V line) is to be decommissioned and replaced with a zinc/nickel 
plating line (Z line). These changes require a variation to the existing environmental permit. As part of the 
application procedure an air quality assessment using the ADMS 5.2 model has been undertaken to demonstrate 
the significance of any changes in releases to atmosphere on local air quality in the context of applicable 
environmental standards. In addition, it has been noted that two existing release points are not considered in the 
current permit. The air quality assessment has included consideration of these points. 
 
The impact on local air quality of the existing and planned future operational arrangements have been examined. In 
both cases the maximum impact of releases from Surface Finishing operations is experienced within the site 
boundary, with the maximum off site impact being towards the north east along the boundary with the Ashville 
Business Park. The assessment indicates that for cadmium, chromium, nickel, zinc and particulate matter the 
associated ambient impact beyond the site boundary, at locations where frequent human exposure is likely, is 
insignificant based on Environment Agency assessment criteria. It is not considered that either existing or future 
planned operational arrangements will pose any threat to, or have any meaningful influence on, the attainment of 
environmental standards beyond the site boundary.  
 
At the closest residential locations neighbouring the site the impact significance, based on Institute of Air Quality 
Management descriptors, for the increases in process contributions of nickel and zinc from the planned 
operational changes is considered to be ‘negligible’.  
 
Within the site boundary it is considered that workplace exposure limits will apply. Maximum process contributions 
of cadmium, chromium, nickel, zinc and particulate matter for both existing and future operational arrangements are 
well within workplace exposure limits and there is considered to be no significant risk to attainment of these limits. 
 
The contribution to ambient concentrations of cadmium, chromium and nickel from Surface Finishing operations 
at the neighbouring Safran Landing System Meteor Business Park site are considered to be relatively low at 
locations most affected by releases from the Cheltenham Road site. The cumulative effect of these releases does 
not have any meaningful impact on the assessment or its conclusions. 
 
Process contributions of substances limited for deposition to ground for cadmium, nickel and zinc exceed the 
Environment Agency’s screening criteria. However it is considered that releases from the Safran Landing Systems’ 
Cheltenham, Road site are the predominant source of these metals in the area. When future process contributions 
are combined with the rural background and contributory releases from the Meteor Business Park, the deposition 
limit is comfortably met for all metals considered. It is therefore thought that future process contributions are unlikely 
to compromise the attainment of the applicable deposition limits.   
  
It is concluded that releases from the existing and planned future Surface Finishing operations are unlikely to pose 
any substantial risk to attainment of applicable environmental standards. Necessary assumptions made to undertake 
the modelling are considered to have the effect of overestimating process contributions. It is considered that the 
predicted process impact on ambient concentrations 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 releases from the Surface Finishing operations on local ambient ground 
level concentrations are presented in tabular form in Section 4. In Annex A typical examples of the long term 
dispersion patterns for cadmium and nickel for existing and future operations are presented. These are the most 
significant in terms of air quality impact of the substances considered. Contour plots illustrating the process 
contribution to ground level concentrations of each are provided. The results relate to modelling of site operations 
and meteorological conditions which provide the maximum process contributions in each case. All results are 
presented as the maximum contribution of the process (excluding existing background concentrations), expressed as 
a percentage of the applicable ambient air directive limit. 
 
The plots are considered over an area of 2km x 2km, which constitutes the assessment area and includes the nearest 
commercial and residential neighbours and extends to include all areas affected by a meaningful process 
contribution. 
 
The contour plots are limited to a minimum value of 1% of the long term environmental standards, which is largely 
seen as a level below which the air quality impact of the process contribution may be considered insignificant. 
 
 
The following figures are presented: 
 
Figure 1  Predicted maximum process contributions of cadmium for existing operations 
  (AAD limit annual mean – 2015)  
 
Figure 2  Predicted maximum process contributions of nickel for existing operations 
  (AAD limit annual mean – 2017)  
 
Figure 3  Predicted maximum process contributions of cadmium for future operations 
  (AAD limit annual mean – 2019)  
 
Figure 4  Predicted maximum process contributions of nickel for future operations 
  (AAD limit annual mean – 2015)  
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Figure A.1 Predicted maximum process contributions of cadmium for existing operations 
  (AAD limit annual mean – 2015)  
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Figure A.2 Predicted maximum process contributions of nickel for existing operations 
  (AAD limit annual mean – 2017)  
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Figure A.3 Predicted maximum process contributions of cadmium for future operations 
  (AAD limit annual mean – 2019)  
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Figure A.4 Predicted maximum process contributions of nickel for future operations 
  (AAD limit annual mean – 2015)  
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ANNEX B  Model input data 
 
 
B.1 Assessment area and surface characteristics 
 
Table B.1 summarises the assessment area considered in the modelling and the values of the parameters describing 
its surface characteristics. These are described in more detail in sections 3.1 to 3.4. 
 
Table B.1 Assessment area and surface characteristics 
 
Parameter Value 
Assessment area 2000 m x 2000m area with centre 366010 222180 

Cartesian receptor grid 
101 x 101 receptor grid (total 10201) with receptors spaced 
at 20m intervals 

Discrete receptors 126 receptors  - see Table E.1 for description 

Meteorological data 
Hourly sequential data supplied by the UK Meteorological 
Office from the Pershore station for the 5 year period 2015 
to 2019 

Topography 
Elevated terrain 
Ordnance Survey Land-form Panorama DTM 
(SO 60, 62, 80, 82) 

Surface roughness 1.0m 
Minimum Moni Obukhov length 30m 
Surface albedo 0.23 
Priestley Taylor parameter 1.0 
 
The release characteristics of the main sources considered in this assessment are detailed in Tables 3.4 to 3.6. 
 
B.2 Model input files 
 
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 over the entire assessment area of all 
substances considered have been provided as detailed below: 
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Substance Averaging basis Existing Future 

PM10 
24 hour mean SAF EX 2016.APL SAF NEW 2018.APL 
Annual mean SAF EX 2017.APL SAF NEW 2015.APL 

PM2.5 Annual mean SAF EX 2017.APL SAF NEW 2015.APL 

Cadmium 
1 hour mean SAF EX 2016.APL SAF NEW 2017.APL 
Annual mean SAF EX 2015.APL SAF NEW 2019.APL 

Nickel  
1 hour mean SAF EX 2018.APL SAF NEW 2016.APL 
Annual mean SAF EX 2017.APL SAF NEW 2015.APL 

Chromium  
1 hour mean SAF EX 2018.APL SAF NEW 2015.APL 
Annual mean SAF EX 2019.APL SAF NEW 2015.APL 

Zinc 
1 hour mean Not applicable SAF NEW 2016.APL 
Annual mean Not applicable SAF NEW 2015.APL 

 
 B.3 Models used 
 

ADMS 
Cambridge Environmental Research Consultants Limited 
ADMS 5.2: version 5.2.2.0 
License: A01-1347-C-AD520-UK (10.10.20) 

AERMOD 
Lakes Environmental Software 
AERMOD View: version 9.8.3 (AERMOD version 19191) 
License: AER0005883 (21.11.20) 
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ANNEX C  Meteorological data 
 
 
For this modelling assessment hourly sequential meteorological data provided by the UK Met Office from the 
Pershore station was employed and covered the 5 year period 2015 to 2019. Further details of the data employed are 
provided in this section. 
 
C.1 Windroses 
 
In section 3.3 a cumulative wind rose for the period 2015 to 2019 is presented. The windroses for each individual year 
of data used are illustrated below. 
 
Figure C.1 Pershore 2015 
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Figure C.2 Pershore 2016 

 

 
Figure C.3 Pershore 2017 
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Figure C.4 Pershore 2018 

 

 
Figure C.5 Pershore 2019 
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C.2 Data analysis and characteristics 

Analyses of the wind direction, wind speed and precipitation are summarised in Tables C.1 and C.2 for the period 
2015 to 2019. 
 
Table C.1 Wind speed and direction (2015 to 2019) for Pershore 
 

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 4.1 2.6 1.1 0.2 <0.1 <0.1 7.9 
NE 3.1 3.4 1.7 0.2 <0.1 <0.1 8.3 
E 2.7 3.8 2.3 0.5 <0.1 <0.1 9.2 
SE 1.5 2.0 2.2 1.1 0.1 <0.1 6.9 
SE 3.2 5.2 7.5 5.1 0.7 0.1 21.9 
SW 4.2 6.4 6.4 3.7 0.4 <0.1 21.2 
W 3.3 4.1 4.2 2.4 0.2 0.1 14.3 
NW 3.2 3.6 2.3 0.8 0.1 <0.1 9.9 
Calm 0.3 
a. Missing data is ignored from the determination of percentage frequency. 
 
 
Table C.2 Rainfall and wind direction (2015 to 2019) for Pershore 
 

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 7.2 0.2 0.2 0.1 0.1 <0.1 0.1 
NE 7.8 0.2 0.1 <0.1 <0.1 <0.1 0.1 
E 8.4 0.2 0.2 0.1 0.1 0.1 0.2 
SE 5.8 0.4 0.3 0.1 0.1 <0.1 0.2 
SE 19.5 0.9 0.7 0.2 0.2 0.1 0.3 
SW 19.7 0.6 0.3 0.1 0.1 <0.1 0.2 
W 13.3 0.4 0.3 0.1 0.1 <0.1 0.1 
NW 9.1 0.3 0.2 0.1 0.1 <0.1 0.1 
Calm 0.4 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Total 91.2 3.3 2.4 0.7 0.9 0.3 1.3 
a. Missing data is ignored from the determination of percentage frequency. 
 



  ©2020 SOCOTEC UK Limited Air quality impact assessment of releases from existing and future 
plating operations at Safran Landing Systems, Gloucester 

 

   

 

 

 

9 July 2020 Report No LSO200536 
Issue 1 Page 56 of 72 

  

The main data characteristics are summarised in Table C.3. 
 
Table C.3 Dataset characteristics (2015 to 2019) for Pershore 
 
No. days data 1826   
No. hours data 43824   
No. calm hours (<0.3 m/s) 136 0.31 % 
No. dry hours (<0.1 mm/h) 39975 91.35 % 
Mean wind speed (m/s) 3.3   
No. missing records 64 0.15 % 
Available records 43760 99.85 % 
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ANNEX D  Routine monitoring of release conditions  
 
D.1 Routine monitoring at Safran Landing Systems, Cheltenham Road 
 
Releases from Safran Landing Systems’ Surface Finishing operations at their Cheltenham Road site are monitored on 
an annual basis as part of their permit compliance requirements. 
 
All existing release points are subject to monitoring for total particulate matter and selected metals. The results of the 
monitoring for 2015 to 2019 at each point are summarised below. The exhaust gas conditions and discharge rates 
employed in this assessment are based on the mean of the 2015 to 2019 measurements excluding measurements 
considered to be outliers (as highlighted in the tables below). 
 
Table D.1.1 Measured conditions at release point A1 – J20-J30 Line cadmium exhaust 
 

 Year   2015 2016 2017 2018 2019 Mean 
Temperature oC 19 25 22 22 22 22 
Velocity m/s 6.3 6.5 7.7 8 7.5 7.2 
Volume flow (actual) m3/s 2.55 2.65 3.15 3.25 3.04 2.93 
Particulate matter g/s 0.0024 0.0010 0.0607 0.0013 0.0013 0.0133 
Cadmium g/s 0.000006 0.000022 0.000010 0.000017 0.000208a 0.000014 

a. Excluded for the determination of the mean release rate. 
 
Table D.1.2 Measured conditions at release point A2 – J12-J18 Line cadmium and nickel exhaust 
 

 Year   2015 2016 2017 2018 2019 Mean 
Temperature oC 19 25 23 23 22 22.4 
Velocity m/s 5.5 5.5 2.6 7.1 7.3 5.6 
Volume flow (actual) m3/s 1.51 1.52 0.71 1.96 2.02 1.55 
Particulate matter g/s 0.0021 0.0008 0.0021 0.0008 0.0010 0.0014 
Cadmium g/s   0.000023 0.000023 0.000011 0.000149 a 0.000019 
Nickel g/s 0.000021 0.000008 0.000008 0.000019 0.001641 a 0.000014 

a. Excluded for the determination of the mean release rate. 
 
Table D.1.3 Measured conditions at release point A3 – V Line cadmium exhaust 
 

 Year   2015 2016 2017 2018 2019 Mean 
Temperature oC 24 25 20     23 
Velocity m/s 10.7 10.6 13     11.43 
Volume flow (actual) m3/s 2.46 2.42 2.98     2.62 
Particulate matter g/s 0.0020 0.0016 0.0034     0.0023 
Cadmium g/s 0.000033 0.000900a 0.000276     0.000155 

a. Excluded for the determination of the mean release rate. 
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Table D.1.4 Measured conditions at release point A4 – W Line chromium exhaust 
 

 Year   2015 2016 2017 2018 2019 Mean 
Temperature oC 23 24 22 18 19 21.2 
Velocity m/s 12.2 12.1 12.9 13.3 12.4 12.58 
Volume flow (actual) m3/s 2.12 2.09 2.24 2.30 2.14 2.18 
Particulate matter g/s 0.0025 0.0007 0.0017 0.0008 0.0015 0.0014 
Chromium g/s 0.000009 0.000014 0.000179 0.000341 0.000179 0.000144 

 
Table D.1.5 Measured conditions at release point A5 – X Line cadmium exhaust 
 

 Year   2015 2016 2017 2018 2019 Mean 
Temperature oC 24 24 23 19 21 22.2 
Velocity m/s 10.6 10.7 11.8 11.6 11.1 11.16 
Volume flow (actual) m3/s 2.62 2.63 2.91 2.87 2.74 2.75 
Particulate matter g/s 0.0011 0.0017 0.0013 0.0018 0.0011 0.0014 
Cadmium g/s 0.000004 0.000928a 0.000057 0.000060 0.000062 0.000046 

a. Excluded for the determination of the mean release rate 
 
Table D.1.6 Measured conditions at release point A6 – F3 Line chromium exhaust 
 

Year   2015 2016 2017 2018 2019 Mean 
Temperature oC 21 25 22 19 22 21.8 
Velocity m/s 5.9 5.9 6.7 6.8 6.4 6.34 
Volume flow (actual) m3/s 2.53 2.56 2.90 2.92 2.76 2.73 
Particulate matter g/s 0.0015 0.0029 0.0056 0.0011 0.0024 0.0027 
Chromium g/s 0.000015 0.000024 0.000032 0.000106 0.000131 0.000062 

 
Table D.1.7 Measured conditions at release point A7 – F4 Line chromium exhaust 
 

 Year   2015 2016 2017 2018 2019 Mean 
Temperature oC 22 25 22 13 22 20.8 
Velocity m/s 6.1 6 8.8 7.1 6.5 6.9 
Volume flow (actual) m3/s 2.61 2.57 3.76 3.07 2.80 2.96 
Particulate matter g/s 0.0018 0.0056 0.0017 0.0074 0.0035 0.0040 
Chromium g/s 0.000014 0.000014 0.000027 0.000108 0.000163 0.000065 
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Table D.1.8 Measured conditions at release point A8 – E2 Line chromium exhaust 
 

 Year   2015 2016 2017 2018 2019 Mean 
Temperature oC 19 25   18 19 20.25 
Velocity m/s 5.5 5.5   6.8 6.4 6.05 
Volume flow (actual) m3/s 2.37 2.38   2.93 2.75 2.61 
Particulate matter g/s 0.0016 0.0045   0.0030 0.0036 0.0032 
Chromium g/s 0.000026 0.000014   0.000104 0.000079 0.000056 

 
Table D.1.9 Measured conditions at release point A9 – E10 Line chromium exhaust 
 

 Year   2015 2016 2017 2018 2019 Mean 
Temperature oC 21 25 24 17 21 21.6 
Velocity m/s 6.8 6.8 7.2 7.1 6.7 6.92 
Volume flow (actual) m3/s 2.92 2.92 3.09 3.04 2.88 2.97 
Particulate matter g/s 0.0013 0.0016 0.0012 0.0012 0.0018 0.0014 
Chromium g/s 0.000019 0.000027 0.000039 0.000053 0.000012 0.000030 

 
Table D.1.10 Measured conditions at release point A11 – D Line chromium exhaust 
 

 Year   2015 2016 2017 2018 2019 Mean 
Temperature oC   25 25 20 23 23.25 
Velocity m/s 11.2 11.2 9.1 12.8 12.1 11.28 
Volume flow (actual) m3/s 4.26 4.23 3.44 4.86 4.60 4.28 
Particulate matter g/s 0.0109 0.0046 0.0063 0.0050 0.0018 0.0057 
Chromium g/s 0.000018 0.000034 0.000043 0.000128 0.000391 0.000123 

 
Table D.1.11 Measured conditions at release point A13 – N Line nickel exhaust 
 

 Year   2015 2016 2017 2018 2019 Mean 
Temperature oC 22 25 22 15 22 21.2 
Velocity m/s 9.6 9.5 10.4 10.2 9.3 9.8 
Volume flow (actual) m3/s 4.12 4.08 4.47 4.40 4.01 4.22 
Particulate matter g/s 0.0031 0.0011 0.0026 0.0032 0.0022 0.0024 
Nickel g/s 0.000018 0.000013 0.000362 0.000144 0.000027 0.000113 
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Table D.1.12 Measured conditions at release point A14 – Nickel coating robot exhaust 
 

 Year   2015 2016 2017 2018 2019 Mean 
Temperature oC 22 24       23 
Velocity m/s 5.7 5.7       5.7 
Volume flow (actual) m3/s 0.17 0.17       0.17 
Particulate matter g/s 0.0001         0.0001 
Nickel g/s 0.000005 0.000002       0.000003 

 
D.2 Routine monitoring at Safran Landing Systems, Meteor Business Park 
 
Safran Landing Systems have a sister operation located 380 m to the south east on the Meteor Business Park. 
Surface Finishing operations at this location also give rise to releases of chromium, cadmium and nickel which will 
contribute to the background in the areas influenced by releases from the Cheltenham Road site. It is therefore 
necessary to consider the cumulative effect of these releases. 
 
The two release points (A1 and A2) at the Meteor Business Park site are subject to routine monitoring for permit 
compliance determination. Measurements over the period 2015 to 2019 made at this site are summarised below and 
were used in the current assessment. 
 
Table D.2.1 Measured conditions at release point A1 – Chrome plating line 
 

 Year   2015 2016 2017 2018 2019 Mean 
Temperature oC 15 13 18 19 14 15.8 
Velocity m/s 6.4 6.3 6.4 6.3 6.2 6.32 
Volume flow (actual) m3/s 4.54 4.50 4.52 4.45 4.40 4.48 
Chromium g/s 0.000015 0.000066 0.000116 0.000203 0.000101 0.000100 

 
Table D.2.2 Measured conditions at release point A2 – Cadmium and nickel plating line 
 

 Year   2015 2016 2017 2018 2019 Mean 
Temperature oC 20 20 18 19 14 18.2 
Velocity m/s 8.3 9.4 9.3 8.9 7.2 8.62 
Volume flow (actual) m3/s 25.21 28.20 28.41 27.00 21.80 26.12 
Cadmium g/s 0.000019 0.000018 0.000013 0.000024 0.000093 0.000034 
Nickel g/s 0.000346 0.000253 0.000512 0.000398 0.000333 0.000368 
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ANNEX E  Discrete receptors 
 
Discrete receptors were used to monitor the process contribution to ambient pollutant concentrations at a range 
of locations including nearby residential and commercial locations and local footpaths as illustrated in Figure 3.1. 
Details of their location are provided in Table E.1. All receptors were at an elevation of 1.5 m with the exception of 
the conservation site receptors which were considered at an elevation of 0m and the on site receptors which were 
considered at both 1.5m and 6m. 
 
The receptors fall into the following groups: 
 
R1 to R10 Residential locations  
C1 to C12 Commercial/industrial neighbours 
F1 to F33 Down Hatherley footpath 
E1 to E3 Local conservation sites 
1 to 14 On site locations 
S1 to S55 Site boundary 
 
Table E.1 Receptor locations   
 
Receptor Positiona Easting (m) Northing  (m) 
R1 Terncourt 501 m NW 387557 222395 
R2 The Channings 707 m W 387348 222428 
R3 Woodfold Farm 952 m NW 387146 222579 
R4 Wood Farm 929 m NW 387414 222893 
R5 Mobile Home Park 979 m E 388936 222498 
R6 Polar Cottage 343 m S 387899 221855 
R7 Blenheim House 551 m SW 387742 221698 
R8 Boxtrees 683 m SW 387651 221599 
R9 Snowdon Gardens 976 m SW 387392 221425 
R10 Orchard Way 1017 m S 387676 221219 
C1 Ambulance station 161 m E 388165 222224 
C2 Ashville Bus Park 158 m NE 388126 222287 
C3 Mitsubishi 175 m SE 388121 222045 
C4 Completely Motoring 189 m SE 388169 222077 
C5 Vernon Court 251 m SE 388128 221959 
C6 Jupiter Court 280 m SE 388174 221953 
C7 Anson Bus Park 755 m E 388761 222262 
C8 Sports & Social Club 321 m N 388050 222499 
C9 BJ Kennels 567 m SW 387773 221665 
C10 G Airport 1 712 m SE 388665 221901 
C11 G Airport 2 511 m S 388163 221692 
C12 G Airport 3 1028 m SE 388879 221631 
E1 Barrow Wood 1814 m N 387642 223956 
E2 Priors Grove 1183 m N 387620 223297 
E3 Cotswold Beechwood 7393 m S 389040 214859 
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Table E.1 continued   
 
Receptor Positiona Easting (m) Northing  (m) 
1  147 m SE 388141 222114 
2  136 m S 388024 222045 
3  140 m SW 387917 222076 
4  49 m S 388027 222134 
5  135 m E 388144 222199 
6  120 m NE 388115 222239 
7  8 m S 388009 222172 
8  115 m SW 387913 222119 
9  154 m W 387857 222195 
10  68 m N 387999 222247 
11  138 m NE 388085 222296 
12  167 m N 388054 222341 
13  138 m NW 387925 222289 
14  194 m NW 387832 222257 
F1  318 m W 387703 222264 
F2  295 m NW 387741 222300 
F3  267 m NW 387789 222329 
F4  259 m NW 387825 222361 
F5  269 m NW 387865 222406 
F6  285 m NW 387897 222442 
F7  312 m N 387944 222485 
F8  283 m NW 387893 222438 
F9  303 m N 387926 222471 
F10  325 m N 387962 222501 
F11  352 m N 388001 222532 
F12  377 m N 388028 222557 
F13  405 m N 388059 222582 
F14  380 m N 388096 222550 
F15  364 m N 388111 222530 
F16  371 m NE 388156 222521 
F17  379 m NE 388199 222508 
F18  393 m NE 388249 222492 
F19  422 m NE 388296 222490 
F20  460 m NE 388332 222508 
F21  499 m NE 388369 222526 
F22  541 m NE 388405 222550 
F23  555 m NE 388441 222530 
F24  569 m NE 388475 222508 
F25  585 m NE 388508 222487 
F26  599 m NE 388535 222469 
F27  604 m NE 388556 222438 
F28  621 m E 388585 222415 
F29  663 m E 388637 222397 
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Table E.1 continued   
 
Receptor Positiona Easting (m) Northing  (m) 
F30  711 m E 388689 222390 
F31  718 m E 388702 222372 
F32  709 m E 388700 222343 
F33  699 m E 388696 222314 
S1  316 m W 387706 222265 
S2  294 m W 387737 222289 
S3  276 m NW 387771 222319 
S4  267 m NW 387800 222345 
S5  262 m NW 387839 222379 
S6  273 m NW 387868 222413 
S7  286 m NW 387890 222440 
S8  302 m N 387924 222469 
S9  323 m N 387966 222500 
S10  354 m N 388004 222534 
S11  373 m N 388043 222552 
S12  375 m N 388083 222548 
S13  400 m N 388114 222566 
S14  437 m N 388155 222592 
S15  473 m N 388191 222617 
S16  500 m NE 388218 222635 
S17  477 m NE 388238 222599 
S18  463 m NE 388260 222570 
S19  447 m NE 388274 222541 
S20  424 m NE 388287 222501 
S21  402 m NE 388287 222471 
S22  369 m NE 388256 222455 
S23  333 m NE 388216 222442 
S24  299 m NE 388189 222420 
S25  267 m NE 388169 222395 
S26  236 m NE 388148 222372 
S27  209 m NE 388117 222359 
S28  188 m NE 388090 222350 
S29  178 m N 388070 222348 
S30  163 m NE 388081 222327 
S31  153 m NE 388095 222307 
S32  144 m NE 388104 222289 
S33  132 m NE 388115 222260 
S34  130 m NE 388126 222238 
S35  136 m E 388142 222211 
S36  145 m E 388155 222191 
S37  157 m E 388166 222162 
S38  184 m E 388187 222128 
S39  162 m SE 388157 222112 
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Table E.1 continued   
 
Receptor Positiona Easting (m) Northing  (m) 
S40  146 m SE 388133 222101 
S41  135 m SE 388108 222087 
S42  132 m SE 388081 222069 
S43  136 m S 388045 222049 
S44  153 m S 388018 222027 
S45  175 m S 387987 222007 
S46  160 m S 387958 222029 
S47  156 m SW 387935 222043 
S48  151 m SW 387912 222065 
S49  153 m SW 387894 222081 
S50  170 m SW 387857 222105 
S51  185 m W 387830 222137 
S52  204 m W 387807 222159 
S53  227 m W 387783 222189 
S54  254 m W 387758 222211 
S55  278 m W 387738 222238 
 a. Position of receptor relative to the centre of the Safran Landing Systems site (388010 222180). 
 
Table E.2 details the results of the assessment for the discrete receptors. The maximum process contributions for 
cadmium and hexavalent chromium, identified as the two most significant releases, are provided for each discrete 
receptor expressed as a proportion of the applicable air quality standard. The existing and future operations 
scenarios are considered. 
 
Table E.2 Maximum process contributions of cadmium and hexavalent chromium at the discrete receptors 
 

Receptor 

Maximum annual mean process contribution 
(% environmental standard) 

Existing operations Future operations 
Cadmium Chromium VI Cadmium Chromium VI 

R1 Terncourt 5.4 52.3 1.9 52.3 
R2 The Channings 3.8 36.9 1.3 36.9 
R3 Woodfold Farm 2.2 21.7 0.8 21.7 
R4 Wood Farm 2.1 20.3 0.7 20.3 
R5 Mobile Home Park 5.0 53.6 1.7 53.6 
R6 Polar Cottage 10.1 107.9 3.7 107.9 
R7 Blenheim House 7.9 78.2 2.8 78.2 
R8 Boxtrees 6.4 62.7 2.2 62.7 
R9 Snowdon Gardens 4.1 40.9 1.4 40.9 
R10 Orchard Way 3.8 38.1 1.3 38.1 
C1 Ambulance station 36.2 499.1 14.2 499.1 
C2 Ashville Bus Park 74.8 960.1 27.5 960.1 
C3 Mitsubishi 22.3 257.3 8.3 257.3 
C4 Completely Motoring 22.0 266.7 8.2 266.7 
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Table E.2 continued 
 

Receptor 

Maximum annual mean process contribution 
(% environmental standard) 

Existing operations Future operations 
Cadmium Chromium VI Cadmium Chromium VI 

C5 Vernon Court 15.1 163.7 5.6 163.7 
C6 Jupiter Court 15.6 172.9 5.8 172.9 
C7 Anson Bus Park 5.6 61.6 2.0 61.6 
C8 Sports & Social Club 30.0 239.3 9.7 239.3 
C9 BJ Kennels 7.6 76.2 2.7 76.2 
C10 G Airport 1 4.8 51.5 1.7 51.5 
C11 G Airport 2 8.5 88.2 3.1 88.2 
C12 G Airport 3 3.3 34.7 1.1 34.7 
E1 Barrow Wood 1.3 12.8 0.4 12.8 
E2 Priors Grove 2.4 22.8 0.8 22.8 
E3 Cotswold Beechwood 0.2 2.0 0.1 2.0 
1a  25.9 322.8 9.7 322.8 
2a  15.8 168.4 6.0 168.4 
3a  22.1 235.9 8.1 235.9 
4a  50.9 908.6 20.7 908.6 
5a  38.2 516.2 14.9 516.2 
6a  54.3 749.5 21.7 749.5 
7a  87.0 1043.9 35.8 1043.9 
8a  37.1 481.3 18.2 481.3 
9a  26.6 252.2 9.3 252.2 
10a  306.9 1483.7 80.7 1483.7 
11a  99.2 1104.7 36.2 1104.7 
12a  120.6 840.6 36.8 840.6 
13a  21.4 188.3 7.2 188.3 
14a  22.9 189.2 7.5 189.2 
1b  27.6 342.7 10.3 342.7 
2b  16.6 177.7 6.3 177.7 
3b  22.8 243.7 8.4 243.7 
4b  52.5 927.1 21.3 927.1 
5b  38.7 533.3 15.2 533.3 
6b  57.2 835.3 23.0 835.3 
7b  90.0 1095.8 37.3 1095.8 
8b  38.1 491.8 18.6 491.8 
9b  27.7 262.0 9.8 262.0 
10b  307.4 1508.6 81.3 1508.6 
11b  107.9 1191.7 39.1 1191.7 
12b  124.4 849.3 37.4 849.3 
13b  22.7 195.1 7.6 195.1 
14b  23.9 199.0 7.8 199.0 
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Table E.2 continued 
 

Receptor 

Maximum annual mean process contribution 
(% environmental standard) 

Existing operations Future operations 
Cadmium Chromium VI Cadmium Chromium VI 

F1  12.2 110.6 4.1 110.6 
F2  11.4 103.7 3.9 103.7 
F3  11.2 101.0 3.8 101.0 
F4  10.5 96.3 3.6 96.3 
F5  11.7 104.8 3.9 104.8 
F6  12.3 108.4 4.1 108.4 
F7  13.3 116.0 4.5 116.0 
F8  12.2 107.7 4.1 107.7 
F9  12.6 111.9 4.3 111.9 
F10  14.5 120.7 4.8 120.7 
F11  17.5 142.0 5.7 142.0 
F12  19.1 155.6 6.2 155.6 
F13  20.6 171.8 6.8 171.8 
F14  29.1 246.2 9.7 246.2 
F15  33.8 291.2 11.3 291.2 
F16  37.2 349.8 12.8 349.8 
F17  37.0 375.2 13.2 375.2 
F18  33.2 359.2 12.1 359.2 
F19  27.9 313.4 10.2 313.4 
F20  24.3 275.0 8.9 275.0 
F21  21.2 242.0 7.7 242.0 
F22  18.7 214.8 6.8 214.8 
F23  16.2 191.0 6.0 191.0 
F24  14.2 169.6 5.3 169.6 
F25  12.7 150.6 4.7 150.6 
F26  11.6 136.1 4.2 136.1 
F27  10.8 123.9 3.9 123.9 
F28  9.9 110.8 3.5 110.8 
F29  8.6 94.0 3.0 94.0 
F30  7.6 81.8 2.6 81.8 
F31  7.2 77.8 2.5 77.8 
F32  7.0 75.9 2.5 75.9 
F33  6.8 74.3 2.4 74.3 
S1  12.2 111.1 4.2 111.1 
S2  12.0 108.5 4.1 108.5 
S3  11.2 101.0 3.8 101.0 
S4  10.6 96.0 3.6 96.0 
S5  10.8 98.6 3.7 98.6 
S6  11.7 104.2 3.9 104.2 
S7  11.9 105.6 4.0 105.6 
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Table E.2 continued 
 

Receptor 

Maximum annual mean process contribution 
(% environmental standard) 

Existing operations Future operations 
Cadmium Chromium VI Cadmium Chromium VI 

S8  12.6 111.5 4.3 111.5 
S9  15.0 124.5 5.0 124.5 
S10  17.7 143.9 5.8 143.9 
S11  21.7 176.2 7.0 176.2 
S12  27.6 229.5 9.2 229.5 
S13  29.0 252.6 9.8 252.6 
S14  28.6 263.4 9.8 263.4 
S15  27.1 258.3 9.4 258.3 
S16  25.6 251.1 9.0 251.1 
S17  27.7 280.2 9.8 280.2 
S18  28.6 296.6 10.2 296.6 
S19  29.0 308.8 10.5 308.8 
S20  28.8 319.0 10.5 319.0 
S21  29.0 328.3 10.6 328.3 
S22  33.1 372.0 12.1 372.0 
S23  39.6 435.7 14.4 435.7 
S24  45.8 503.1 16.6 503.1 
S25  52.5 586.6 19.0 586.6 
S26  62.3 706.8 22.5 706.8 
S27  79.1 852.8 28.3 852.8 
S28  97.8 918.6 33.7 918.6 
S29  109.7 876.0 35.3 876.0 
S30  112.7 1104.8 40.3 1104.8 
S31  100.2 1144.8 37.4 1144.8 
S32  86.5 1111.9 31.4 1111.9 
S33  64.0 835.9 24.0 835.9 
S34  50.7 720.3 20.4 720.3 
S35  42.8 569.6 16.8 569.6 
S36  27.7 354.0 10.5 354.0 
S37  22.8 291.7 8.8 291.7 
S38  20.6 261.1 7.6 261.1 
S39  24.2 306.7 9.2 306.7 
S40  26.2 328.3 9.7 328.3 
S41  29.0 344.8 10.8 344.8 
S42  24.8 267.0 9.5 267.0 
S43  18.0 182.3 6.6 182.3 
S44  13.9 158.8 5.3 158.8 
S45  12.6 157.7 4.8 157.7 
S46  15.2 183.3 5.9 183.3 
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Table E.2 continued 
 

Receptor 

Maximum annual mean process contribution 
(% environmental standard) 

Existing operations Future operations 
Cadmium Chromium VI Cadmium Chromium VI 

S47  17.5 205.1 6.8 205.1 
S48  21.3 222.0 7.6 222.0 
S49  23.3 235.9 8.5 235.9 
S50  23.1 222.9 8.3 222.9 
S51  22.2 208.1 7.9 208.1 
S52  19.9 182.8 6.9 182.8 
S53  18.5 171.7 6.4 171.7 
S54  17.1 153.7 5.8 153.7 
S55  15.0 134.0 5.1 134.0 
 a. a and b denote the ground floor (1.5m) and first floor (6m) on site receptors. 
 
Tables E.3 and E.4 summarise the maximum process contributions and corresponding predicted environmental 
concentrations for all substances considered at the nearest residential locations. 
 
Table E.3  Maximum process contributions and predicted environrnental concentrations at residential locations
  Existing operations 
 

Substance 
Averaging 
period 

Standard 
Maximum process 

contribution Background 

Maximum predicted 
environmental 
concentration 

µg/m3 % std µg/m3 µg/m3 % std 

PM10 24 hours 50 0.34 0.7 19.69 20.03 40.1 
PM10  annual 40 0.09 0.2 16.69 16.78 41.9 
PM2.5  annual 20 0.09 0.4 10.47 10.56 52.8 
Cadmium 1 hour 7.5 0.03 0.4 0.00022 0.03 0.4 
Cadmium annual 0.005 0.0005 10.1 0.00011 0.00061 12.3 
Nickel  1 hour 30 0.02 0.1 0.00082 0.02 0.1 
Nickel  annual 0.02 0.0003 1.5 0.00041 0.00070 3.5 
Chromium  1 hour 150 0.07 0.05 0.00148 0.07 0.05 
Chromium  annual 5 0.0011 0.02 0.00074 0.00182 0.04 
Chromium VI 1 hour 3 0.01 0.5 0.000296 0.01 0.5 
Chromium VI annual 0.0002 0.0002 107.9 0.000148 0.00036 181.9 
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Table E.4  Maximum process contributions and predicted environrnental concentrations at residential locations
  Future operations 
 

Substance 
Averaging 
period 

Standard 
Maximum process 

contribution Background 

Maximum predicted 
environmental 
concentration 

µg/m3 % std µg/m3 µg/m3 % std 

PM10 24 hours 50 0.32 0.6 19.69 20.01 40.0 
PM10  annual 40 0.08 0.2 16.69 16.77 41.9 
PM2.5  annual 20 0.08 0.4 10.47 10.55 52.8 
Cadmium 1 hour 7.5 0.01 0.2 0.00022 0.01 0.2 
Cadmium annual 0.005 0.0002 3.7 0.00011 0.00030 5.9 
Nickel  1 hour 30 0.05 0.2 0.00082 0.05 0.2 
Nickel  annual 0.02 0.0009 4.4 0.00041 0.00128 6.4 
Chromium  1 hour 150 0.07 0.05 0.00148 0.07 0.05 
Chromium  annual 5 0.0011 0.02 0.00074 0.00182 0.04 
Chromium VI 1 hour 3 0.01 0.5 0.000296 0.01 0.5 
Chromium VI annual 0.0002 0.0002 107.9 0.000148 0.00036 181.9 
Zinc 1 hour 1200 0.039 0.003 0.0218 0.06 0.01 
Zinc annual 40 0.001 0.001 0.0109 0.01 0.03 

 
Table E.5  Maximum process contributions at nature conservation sites 
 

Substance 
Averaging 
period 

 Existing operations Future operations 

Standard 
Maximum process contribution 

µg/m3 % std µg/m3 % std 

PM10 24 hours 50 0.08 0.2 0.08 0.2 
PM10  annual 40 0.02 <0.1 0.02 <0.1 
PM2.5  annual 20 0.02 0.1 0.02 0.1 
Cadmium 1 hour 7.5 0.0118 0.2 0.0040 0.1 
Cadmium annual 0.005 0.0001 2.4 0.0000 0.8 
Nickel  1 hour 30 0.0060 <0.1 0.0248 0.1 
Nickel  annual 0.02 0.0001 0.3 0.0003 1.3 
Chromium  1 hour 150 0.0230 <0.1 0.0230 <0.1 
Chromium  annual 5 0.0002 <0.1 0.0002 <0.1 
Chromium VI 1 hour 3 0.0046 0.2 0.0046 0.2 
Chromium VI annual 0.0002 0.0000 22.8 0.0000 22.8 
Zinc 1 hour 1200 0.0000 <0.1 0.0188 <0.1 
Zinc annual 40 0.0000 <0.1 0.0002 <0.1 
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Annex F Background measurements 
 
 
The DEFRA air quality data archive has been used to derive background concentrations for the substances of 
interest in this assessment.  
 
Table 2.5 summarises the available data for the period 2015 to 2019 for an area within a 1km radius of the 
Cheltenham Road site.  Tables F.1 to F.4 present the corresponding detailed data obtained from the archive. 
 
Table F.1 Background data for PM10 for 2015 to 2018 
 

  

Background concentration µg/m3 
Easting Northing 2015 2016 2017 2018 
387500 223500 13.33 15.04 13.50 14.02 
388500 223500 13.56 15.16 13.65 14.12 
387500 222500 13.15 14.76 13.19 13.74 
388500 222500 15.35 16.20 14.96 14.87 
389500 222500 16.36 17.52 16.02 16.20 
387500 221500 13.76 15.14 13.54 14.22 
388500 221500 15.24 16.48 14.88 15.41 
389500 221500 16.90 17.63     

Average maximum 16.69 
Average minimum 13.71 

Average mean 14.90 
 
Table F.2 Background data for PM2.5 for 2015 to 2018 
 

  

Background concentration µg/m3 
Easting Northing 2015 2016 2017 2018 
387500 223500 8.88 9.40 8.47 8.70 
388500 223500 9.03 9.50 8.62 8.82 
387500 222500 8.88 9.52 8.57 8.82 
388500 222500 10.14 10.11 9.32 9.31 
389500 222500 10.70 10.47 10.10 10.14 
387500 221500 9.46 10.02 9.04 9.38 
388500 221500 10.23 10.24 9.32 9.55 
389500 221500 11.19       

Average maximum 10.47 

Average minimum 8.86 

Average mean 9.50 
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Table F.3 Background data for cadmium for 2015 to 2018 
  

  

Background concentration ng/m3 
Easting Northing 2015 2016 2017 2018 
387500 223500 0.12 0.13 0.15 0.13 
388500 223500 0.14 0.15 0.17 0.15 
387500 222500 0.11 0.12 0.14 0.12 
388500 222500 0.15 0.16 0.18 0.16 
389500 222500 0.22 0.25 0.27 0.23 
387500 221500 0.10 0.12 0.14 0.13 
388500 221500 0.17 0.19 0.21 0.18 
389500 221500   0.26 0.28   

Average maximum 0.2465 

Average minimum 0.12 
Average mean 0.17 

 
 
Table F.4 Background data for nickel for 2015 to 2018 
 

  

Background concentration ng/m3 
Easting Northing 2015 2016 2017 2018 

387500 223500 1.61 1.29 1.24 1.22 

388500 223500 1.67 1.36 1.31 1.29 

387500 222500 1.52 1.23 1.15 1.20 
388500 222500 1.97 1.66 1.57 1.56 
389500 222500 2.28 2.10 2.00 1.86 

387500 221500 1.70 1.39 1.27 1.38 

388500 221500 2.23 1.99 1.84 1.84 

389500 221500  
2.45 

 
2.22 

Average maximum 2.24 
Average minimum 1.28 
Average mean 1.65 

 
  
Table 2.6 summarises the monthly measurement data from the Fenny Compton station for 2019. The 
corresponding detailed information for each substance of interest is presented in Table F.5. 
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F.5  Measurements from the Fenny Compton station for 2019 
 

Start Date End Date 
Background concentration 

Chromium Zinc Nickel Cadmium 
ng/m3 ng/m3 ng/m3 ng/m3 

01/01/2019 08/01/2019 <0.7 8.15 0.438 0.100 
08/01/2019 04/02/2019 1.4 12.78 0.375 0.125 
04/02/2019 04/03/2019 1.9 15.33 0.871 0.118 
04/03/2019 01/04/2019 1 11.33 0.275 0.110 
01/04/2019 29/04/2019 <0.9 17.13 0.532 0.116 
29/04/2019 29/05/2019 <0.6 8.79 0.411 0.080 
29/05/2019 24/06/2019 <0.6 7.4 0.332 0.076 
24/06/2019 24/07/2019 1.6 11.69 0.492 0.082 
24/07/2019 20/08/2019 <0.5 5.45 0.291 0.060 
20/08/2019 16/09/2019 1.6 16.14 0.512 0.135 
16/09/2019 15/10/2019 1.7 9.18 0.345 0.071 
15/10/2019 11/11/2019 <0.5 10.88 0.281 0.324 
11/11/2019 09/12/2019 1.1 11.55 0.44 0.114 
09/12/2019 31/12/2019 <0.9 6.56 0.203 0.086 

Mean 0.74 10.88 0.41 0.11 
a. Where the concentration of a substance is determined to be below the detection limit, a value of zero is assumed 
for the purposes of determining an annual average value. 

END OF REPORT 
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