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Hi Graham,
 
Thank you for response and please see below and attached information required:
 

Risk Assessments
Please see attached documents:
BAT for Boiler use for VOC Destruction
A113.P.D.001 Rev02 PFD
Hendon Dock – Air quality assessment Issue 1

EMS
Please see attached document:
IMS Framework Sunderland Rev 1.0

Site Plan
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S-LY163

BAT Assessment
Please see attached documents:
BAT for Boiler use for VOC Destruction
Response summary Action 1 (includes appropriate measures review )

Habitats Assessment
No problem. How best to facilitate payment to avoid any delay?

Storage Activity
Project has facilitated removal of older tank farm storage.
Replaced by upgraded tank farm storage.
Total balance has reduced storage DAA by 18 m3 .
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KR Darren.
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UK SHEQ Manager
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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 
 
A dispersion modelling assessment was undertaken to predict the impact on local air quality of releases of volatile 
organic compounds from the operation of three boilers serving a solvent recovery process at Tradebe Solvent 
Recycling Limited’s Hendon Dock site in Sunderland. Three boilers, burning solvent distillate fuel, generate steam for 
site use. In addition, two of the three boilers are used to dispose of a stream of process off gas containing volatile 
materials. The air quality impact of boiler operation was assessed to determine acceptability in relation to applicable 
air quality standards and workplace exposure limits. 
  
The assessment was undertaken using the UK ADMS 6.0 modelling system, and was based on continuous year 
round operation of all three boilers at volatile organic compound discharge rates consistent with operation at the 
maximum best available technique associated emission limit level.  
 
Maximum process contributions occur around the site boundaries and to the west within the adjacent Dock. At the 
location of maximum, short term process contributions of volatile organic compounds exceed screening criteria, 
although predicted environmental concentrations on both long term and short averaging bases are around a third of 
the environmental benchmarks for benzene. It is considered unlikely that air quality standards for human health 
would be applicable at or around the location of maximum impact due to the industrial nature of the area and the lack 
of general public access. 
 
At neighbouring residential locations, where both short and long term air quality standards apply, process 
contributions of volatile organic compounds were considered insignificant based on Environment Agency 
assessment criteria. The air quality impact significance of process contributions, based on Institute of Air Quality 
Management descriptors, was assessed as ‘negligible when considered at the most affected residential location. It 
is concluded that volatile organic compound releases from boiler operations are unlikely to have any significant 
influence on, or pose any risk to, continued attainment of applicable air quality standards in the vicinity of the Tradebe 
site at Hendon Dock.  
 
In terms of workplace exposure, maximum process contributions are less than 1% of the long term and short term 
limits applicable to toluene. It is concluded that releases of volatile organic compounds from boiler operations are 
unlikely to pose any significant risk to continued attainment of applicable workplace exposure limits on or near 
Tradebe Solvent Recovery Limited’s Hendon Dock site.  
 
Necessary assumptions made to undertake the modelling are considered to have the effect of overestimating the 
process contribution to ambient concentrations. It is considered that the predicted process impact on ambient 
pollutant 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 
 
Tradebe Solvent Recycling Limited (Tradebe) placed a contract with SOCOTEC UK Limited (SOCOTEC) to undertake 
an assessment of the impact on local air quality of volatile organic compound releases to atmosphere from three 
steam raising boilers serving a solvent recovery process at their Hendon Dock site in Sunderland. 
 
1.1 Scope of study 
 
Tradebe operate a solvent recovery process involving distillation of a range of mixed solvents that would otherwise be 
disposed of to landfill. Releases of off gas from the process, which contain organic compounds, are abated by 
treatment within the site steam raising boilers. Tradebe requested that the dispersion of releases to atmosphere from 
the three boilers be investigated. The assessment is confined to consideration of releases of volatile organic 
compounds. A previous assessment in 2001 considered releases of nitrogen oxides and carbon monoxide. The 
purpose of this study is to determine whether releases of volatile organic compounds from the site boilers are likely to 
be dispersed adequately in the context of applicable air quality standards and workplace exposure limits. 
 
1.2 General approach 
 
The approach taken comprised the following main stages: 
 
 Determine a suitable modelling tool for the assessment. 
 Collect appropriate representative process release and operational data for input to the model. 
 Establish the location of the exhaust flues serving the three boilers relative to nearby buildings and structures 


(including nearby public buildings and residential properties). 
 Obtain information on local background concentrations of volatile organic compounds. 
 Obtain 5 years’ recent meteorological data from a measurement station representative of the site location. 
 Model the dispersion of releases from the boiler exhaust stacks to determine the maximum process 


contributions to ground level pollutant concentrations within the site boundary and at sensitive locations in the 
local area, with particular attention to locations of human exposure.  


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


 Undertake a sensitivity analysis on the results for important variable parameters (e.g. meteorological conditions) 
and assess compliance with applicable air quality standards. 


 Comment on the suitability of the operational arrangement with regard to meeting applicable air quality standard 
and workplace exposure limit requirements. 


 
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 volatile organic compounds releases from three steam raising 
boilers serving a solvent recovery process on local air quality near Tradebe’s Hendon Dock site, Sunderland. 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 
 


 


Tradebe Solvent Recycling Limited operate a solvent recovery process at their Hendon Dock site in Sunderland. This 
involves the distillation of a range of mixed solvents that would otherwise be disposed of to landfill. The process 
results in an off-gas stream containing a mix of organic compounds. Normal practice is for the off gas stream be 
treated within the site boilers. As part of the original site permitting process the air quality impact associated with the 
operation of the three site boilers was assessed and found to be satisfactory with regard to releases of nitrogen 
oxides and carbon monoxide. The assessment did not, however, include releases of volatile organic compounds. As 
part of their requirement to demonstrate Best Available Technique (BAT), Tradebe have requested that an 
assessment of volatile organic compounds releases to atmosphere be undertaken to demonstrate compliance with 
statutory obligations regarding air quality on and near the site.  
 
2.1 Context of assessment 
 
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. Sunderland City Council2 have not declared any 
AQMAs in the local area that are designated for volatile organic compounds. The nearest AQMA is around 17km north 
west of Hendon Dock in Gateshead (Gateshead AQMA No.1) and is designated for nitrogen dioxide. It is not 
considered that pollutant releases from Tradebe’s operations at Hendon Dock will have any meaningful impact at the 
nearest AQMAs. Recent planning applications to Sunderland City Council do not indicate any developments in the 
vicinity of the Hendon Dock that are likely to substantially influence background concentrations of the pollutants of 
interest in this case.  
 
The Environment Agency play an important role in relation to local air quality management by ensuring that 
processes under their regulatory control do not contribute any significant threat to the attainment of air quality 
standards. It is in this context that, as part of the environmental permitting process operated by the Environment 
Agency, it is necessary to demonstrate the impact of site operations on local air quality in accordance with the 
Environment Agency’s published guidance1. 
 
 
2.2 Pollutants from solvent recovery 
 
Organic compounds are the predominant pollutants of interest from the recovery of solvents by distillation, with 
releases reflecting the solvents processed. At their Hendon Dock site, Tradebe process mixed solvents. The permit to 
operate (BV4673IM, version 6, 16 February 2015) does not specify limits for releases to atmosphere of volatile 
organic compounds or any requirement for routine monitoring of process off gases. 
 
The Hendon Dock site operates three boilers (denoted boilers 1, 2 and 3) firing solvent distillate fuel for the generation 
of steam for process operations. The three boiler boilers can also use gas oil as a standby fuel. Each boiler is served 
by a dedicated exhaust flue (denoted A4, A5 and A21 respectively). Volatile materials, venting from storage and 
process areas, are collected and normally disposed of by combustion in boilers 2 and 3. 
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The air quality impact of boiler operation with respect to releases of nitrogen oxides and carbon monoxide was 
assessed in 2001 as part of the permitting process, although volatile organic compounds were not formally 
assessed as their release was considered insignificant. 
 
As part of a routine assessment of boiler operation, Tradebe commissioned measurements of releases from Boiler 3. 
This monitoring was undertaken by SOCOTEC on the 26 and 27 October 20203 and included measurement of total 
volatile organic compounds. 
 
This assessment is confined to consideration of releases of total volatile organic compounds (VOC), from flues A4, A5 
and A21 serving Boilers 1, 2 and 3 respectively. 
 
The convention when assessing a volatile organic compound release, where the composition is unknown, is to adopt 
a worst case approach and assume the entire release is benzene and assess air quality impact against the 
corresponding air quality standards. 
 
 
2.3 Environmental Standards 
 
The UK’s air quality strategy is set out in The Air Quality (Standards) Regulations 20104. These Regulations specify 
legally binding limit 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. Equivalent regulations have been made by the devolved administrations in Scotland, Wales and 
Northern Ireland. Schedules 2 and 3 of the Regulations specify limit and target values respectively. 
 
Table 2.1 summarises the applicable limit values for the substances considered in this assessment as at 2023. 
 
The limit value in Table 2.1 is expressed as a concentration recorded over a specified period which is considered 
acceptable in terms of current knowledge of the impact on health and the environment. Limit values are legally 
binding time averaged limits that must not be exceeded.  
 
Table 2.1 Air Quality Standards Limit Values 
 
Substance Basis Concentration 
Benzene annual mean 5 µg/m3 
a. Annual mean refers to a calendar year.  
 
There are currently no statutory ambient air quality standards specified in England for volatile organic compounds 
other than benzene.  
 
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 EAL relevant to this study is summarised in Table 2.2. 
 



http://www.legislation.gov.uk/uksi/2010/1001/contents/made
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Table 2.2 Environmental Assessment Levels 
 
Substance Basis Concentration 
Benzene 24 hour mean 30 µg/m3 
 
 
2.3.1 Application of environmental standards 
 
The Air Quality Standards Regulations 20104 specify legally binding concentrations of pollutants in the atmosphere 
that can broadly be taken to achieve a certain level of environmental quality. The Regulations define ambient air as; 
 
“…outdoor air in the troposphere, excluding workplaces where members of the public do not have regular access.” 
 
Compliance with limit values for the protection of human health does not need to be assessed (Schedule 1, Part 1) 
at the following locations: 
 
a) any location situated within areas where members of the public do not have access and there is no fixed 
habitation; 
b) on factory premises or at industrial locations to which all relevant provisions concerning health and safety at 
work apply; 
c) on the carriageway of roads and on the central reservation of roads except where there is normally pedestrian 
access to the central reservation. 
 
It is therefore considered that compliance with environmental benchmarks should concentrate on areas where 
members of the general public are present over the entire duration of the concentration averaging period specific 
to the relevant standard. For the longer averaging periods, the standards are considered to apply around the frontage 
of premises such as residential properties, schools and hospitals. The shorter term limit value (1 hour or 1 day 
means) applies at these locations and other areas where exposure is likely to be of one hour or more on a regular 
basis.  
 
In this context the assessment of compliance with environmental benchmarks in respect of protection of human 
health in this study is confined to the nearby residential locations considered likely to be most affected by process 
releases. Nearby commercial premises are considered likely to be subject to workplace exposure guidelines rather 
than air quality standards, (see section 2.3.2), and as such are not considered specifically within the assessment 
with regard to ambient air quality. There are no public footpaths in the area considered close enough to the release 
point such that air quality might be materially influenced by releases from Tradebe’s Hendon Dock operations. As 
such, exposure along public footpaths has not been considered further. 
 
2.3.2 Workplace exposure limits 
 
Workplace exposure limits are occupational exposure limits set in order to help protect the health of workers. 
Workplace exposure limit are concentrations of hazardous substances in the air, averaged over a specified period, 
referred to as a time-weighted average (TWA). Two time periods are generally used: long-term (8 hours); and short-
term (15 minutes). 
 
Short-term exposure limits (STELs) are set to help prevent effects such as eye irritation, which may occur following 
exposure for a few minutes. 
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The Health and Safety Executive’s (HSE) document EH405, provides and legally binding list of workplace exposure 
limits for a range of important substances. Previous assessments of off gas releases6 have indicated that of the 
materials normally considered to be present in significant concentrations, toluene has the most stringent 
workplace exposure limit. The assessment of workplace impact is based on the exposure limits for toluene. This is 
considered a precautionary approach. The applicable limits for toluene are summarised in Table 2.3. 
 
Table 2.3 Workplace exposure limits 
 


Substance 
Exposure limit, mg/m3 


Short term (15 minute) Long term (8 hour time weighted average) 
Toluenea 384 191 
a. Reported values from EH405. 
 
Within the assessment, compliance with workplace exposure limits is restricted to locations within and 
immediately around the site boundary. The Hendon Dock area is generally an industrial location and as such it 
would be expected that workplace exposure limits would apply within the vicinity of the site boundary, where 
exposure is likely to be as a result of workplace activities.   
 
2.4 Background air quality in Sunderland 
 


In considering the overall impact of a process, such as this herein, on local air quality and compliance with 
environmental benchmarks, it is necessary not only to consider the contribution from the proposed source but also 
the existing levels of pollutants of interest. Background air quality data for the area around Hendon Dock are available 
from DEFRA’s air quality archive (http://uk-air.defra.gov.uk/data/pcm-data). The archive provides modelled 
background concentrations of important pollutants for 1km2 areas for the UK. The latest available background levels 
for an area within a 2 km radius of the site (centre 441360 556740) were used for this assessment. Table 2.4 
summarises the background concentrations for benzene obtained from the air quality archive. The values are the 
mean and maximum of the 22 points for which data were available. 
 
Table 2.4 Modelled background pollutant concentrations from the DEFRA archive 
 


 Substance Averaging basis 
Concentration (µg/m3) 


Maximum Mean 
Benzene (2020) annual mean 0.26 0.22 
 
Sunderland City Council2 undertake automatic and non-automatic monitoring for range of substances around the 
Sunderland area, although currently there is no monitoring for organic compounds within the area that is likely to be 
influenced by releases from Tradebe’s Hendon Dock operations.  
 
The DEFRA archive does not consider background concentrations of toluene, although ambient concentrations are 
expected to be low and largely insignificant outside of the immediate area around a source. As such, it might be 
expected that the current background concentrations of toluene around the Hendon Dock area would be 
predominantly influenced by releases from Tradebe’s operations. As such, where the process contribution from 
Tradebe’s operations is being assessed in the context of a total environmental concentration, an assumption of 
negligible background concentrations is considered representative (i.e. in the absence of Tradebe’s operations the 



http://uk-air.defra.gov.uk/data/pcm-data
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background concentration of toluene would be negligible as there are no other significant sources in the immediate 
vicinity).  
 
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 mean) and twice the background concentration (annual mean). 
This methodology has been employed in this assessment. 
 
When considering the impact of a process contribution, the existing background concentration and the headroom 
that this allows are significant. Table 2.5 summarises the adopted background concentrations in the area around the 
Hendon Dock area in the context of the applicable environmental standards.  
 
Table 2.5 Background concentrations adopted in the assessment 
 


Substance Averaging basis 
Background concentration 


µg/m3 % of standard 
Air Quality Standard Limit Values 
Benzene annual meanb 0.26 5.2 
Environmental assessment levels 
Benzene 24 hour meana,b 0.31 1.0 
Workplace exposure limits 


Toluenec  
hourly mean 0 0 
annual mean 0 0 


a. 24 hour mean is determined from annual mean value using a conversion factor of 1.181. 
b. Volatile organic compounds are assessed against the limit values for benzene in accordance with Environment Agency 
guidance1. 
c. In the absence of Tradebe’s operations it is considered that the background concentration is negligible.  
 
2.5 Assessment criteria 
 
The Environment Agency1 provides a methodology for assessing the impact and determining the acceptability of 
emissions to atmosphere on ambient air quality for human health and nature conservation areas and for 
deposition to ground.  Two stages of assessment are recommended. 
 
Screening assessment – based on standard dispersion factors the ambient impact of releases to atmosphere may 
be estimated. The estimates tend to be very conservative since no account is taken of plume rise, meteorological 
conditions or the locations of the sensitive receptors where impact is to be assessed. The estimates are compared 
with the assessment criteria discussed in sections 2.5.1 to 2.5.3. Where a release can be demonstrated to be 
‘insignificant’ it may be screened out. Where this is not possible, a further detailed assessment is required. 
 
Detailed assessment – based on atmospheric dispersion modelling taking into account the factors which 
influence dispersion and ambient impact (e.g. meteorology, release conditions, locations of sensitive receptors, 
etc.). Process contributions and predicted environmental concentrations are compared with the same assessment 
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criteria. Where conditions for excluding the release from further consideration cannot be made, a detailed cost 
benefit assessment will be necessary. 
 
In this assessment all releases have been assessed using detailed modelling approach only.  
 
The criteria considered in this assessment are described below. 
 
2.5.1 Criteria relevant to human health  
 
The contribution of the process (PC) to the ambient concentration of a given pollutant is considered insignificant 
and requiring no further assessment, if both of the following conditions are met: 
 


 the long term PC is less than 1% of the long term environmental standard 
 the short term PC is less than 10% of the short term environmental standard 


 
If these conditions are not met then the corresponding predicted environmental concentration (PEC, PC + 
background concentration) should be assessed. The process contribution is considered insignificant and requiring no 
further assessment, if both of the following conditions are met: 
 


 the short-term PC is less than 20% of the short term standard minus twice the long term background 
concentration  


 the long-term PEC is less than 70% of the long-term environmental standard 
 
If these conditions are not met then the compliance of the process with Best Available Technique (BAT) will need to 
be assessed.  No further action is necessary if it can be demonstrated that both of the following apply: 
 


 proposed emissions comply with BAT associated emission levels (AELs) or the equivalent requirements 
where there is no BAT AEL 


 the resulting PECs won’t exceed environmental standards 
  
Failure to meet these criteria requires that a cost-benefit analysis be undertaken for consideration by the Environment 
Agency. 
 
2.5.2 Criteria for deposition to ground  
 
Where any of the substances in Table 2.6 are released it is required that the impact they have when absorbed by 
soil and leaves (termed ‘deposition’) is assessed. 
 
If the PC to ground for any of these substances is below 1% of the limit it is insignificant and requires no further 
assessment. Where the PC to ground is 1% of the limit or greater a further assessment will be necessary. 
 
In this case, none of the substances in Table 2.6 are considered to be released in a quantity sufficient to merit an 
assessment for deposition to ground. 
 



https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit#environmental-standards-for-air-emissions

https://www.gov.uk/guidance/best-available-techniques-environmental-permits

https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit#screen-out-insignificant-pecs
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Table 2.6 Limits for deposition to ground 
 


Substance Deposition limit (PC to ground) µg/m2/day 
Arsenic 0.02 
Cadmium 0.009 
Chromium 1.5 
Copper 0.25 
Fluoride 2.1 
Lead 1.1 
Mercury 0.004 
Molybdenum 0.016 
Nickel  0.11 
Selenium 0.012 
Zinc 0.48 


 
 
2.5.3 Criteria relevant to protected conservation areas 
 
Where there are protected conservation areas near the release, it is necessary to consider the impact of following 
pollutants: 
 


 nitrogen oxides (long and short term bases) 
 sulphur dioxide (long term basis) 
 ammonia (long term basis) 
 hydrogen fluoride (long and short term bases) 
 nutrient nitrogen and acid deposition 


In this case none of the above substances are the subject of this assessment and as such effects on local 
conservation sites are not considered further.  


 
2.5.4 Significance of impact 
 
Environmental Protection UK (EP UK) and the Institute of Air Quality Management (IAQM) have published guidance 
on the impact of pollutant releases in the context of existing air quality assessment levels7 (i.e. AQS limit and target 
values etc.). Their categorisation is shown in Table 2.7. 


 
Table 2.7 Impact descriptor for individual receptors 
 


Long term average concentration 
at receptor in assessment year 


% change in concentration relative to Air Quality Assessment Level (AQAL) 
1 2-5 6-10 >10 


75% or less of AQAL Negligible Negligible Slight Moderate 
76-94% of AQAL Negligible Slight Moderate Moderate 
95-102%  of AQAL Slight Moderate Moderate Substantial 
103-109% of AQAL Moderate Moderate Substantial Substantial 
110% or more of AQAL Moderate Substantial Substantial Substantial 
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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 2.8 summarises these descriptors. 
 
Table 2.8 Impact descriptors for short term process contributions 
 


Short term process contribution (% AQAL) Magnitude Severity 
11-20 Small Slight 
21-50 Medium Moderate 
>51 Large Substantial 


 
Background concentrations are not unimportant, but they will, on an annual average basis, be a much smaller 
quantity than the peak concentration caused by a substantial plume and it is the contribution that is used as a 
measure of the impact, not the overall concentration at a receptor.  
 
In most cases, the assessment of impact severity for a proposed development will be governed by the long term 
exposure experienced by receptors and it will not be a necessity to define the significance of effects by reference 
to short-term impacts. The severity of the impact will be substantial when there is a risk that the relevant AQAL for 
short-term concentrations is approached through the presence of the new source, taking into account the 
contribution of other prominent local sources. 
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3 MODELLING METHODOLOGY 
 
The contributions to ambient concentrations of volatile organic compounds from Tradebe’s operation of three steam 
raising boilers at their Hendon Dock site in Sunderland have been modelled using the Atmospheric Dispersion 
Modelling System (ADMS) version 6.0. The use of this modelling tool is 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 6.0 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 6.0 requires a range of information in order to perform the modelling.  The primary information required is 
discussed below and summarised in Annex B. 
 
All modelling files containing relevant input information (see Annex B) are available 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 2000 m x 2000 m area with Tradebe’s Hendon Dock site 
(441360 556740) located approximately at the centre. Figure 3.1 illustrates the location of the site within Hendon 
Dock. Figure 3.2 details the site arrangement and immediate surrounding area. Figure 3.3 shows the area over which 
the assessment was undertaken and extends to include the nearest residential areas. 
 
A general grid with receptors spaced at 20m intervals (i.e. 10201 points for a 101 x 101 grid) was used to assess 
the process contribution to ground level concentrations over the assessment area. The grid was considered at an 
elevation of 1.5m.  
 
In addition to the receptor grid, 24 receptors were positioned at the neighbouring residential locations (numbered 1 
to 24). These receptors are illustrated in Figure 3.3 and were considered at an elevation of 1.5m corresponding to 
approximately ground floor level. These are intended to correspond to the locations of most frequent long term 
human exposure near the site.  
 
In order to determine the likely maximum process contribution beyond the Tradebe site, 25 receptors were located 
on the site boundary, again at an elevation of 1.5m (as shown by the red line in Figure 3.1). 
 
A single receptor was also located on the boundary of the Northumbria Coast Special Protection Area (SPA) and 
Durham Coast Site of Special Scientific Interest (SSSI) at a position closest to the Tradebe site. These sites overlap 
and are the only sites near Tradebe’s Hendon Dock site which would require consideration based on Environment 
Agency screening criteria if any relevant substances were released to atmosphere. As mentioned earlier, there is 
no requirement to consider impacts at local conservation sites, although process contributions at this location are 
provided in Annex D for completeness. 
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Figure 3.1 Location of the Tradebe Hendon Dock site 
 


 
 
There are some commercial/industrial premises around Hendon Dock. It might be expected that workplace 
standards, rather than air quality standards for human health, would apply at these locations (see section 2.3.2) 
and as such no assessment is undertaken at these locations specifically.  
 
For the purposes of the assessment, the receptors were considered in groups as described below: 
 
1 to 24 Residential locations (see Table D.1 and Figure 3.3) 
25 to 49 Site boundary (see Table D.1 and Figure 3.1) 
50  Conservation sites (see Table D.1) 
 
These receptors are described in Annex D. 
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Figure 3.2 Tradebe Hendon Dock site arrangement  
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Figure 3.3 Tradebe Hendon Dock site and assessment area 
 


 
 
3.2 Buildings 
 
The presence of buildings close to a discharge flue can have an important influence on the dispersion of releases. 
The most significant impact can be the downwash of a plume around a building causing increased concentrations in 
the immediate area around the building. Buildings can also disturb the wind flow causing a turbulent wake downwind 
which can also affect dispersion. It is normally considered that buildings within 5 times the height of release should 
be considered in any modelling.  
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ADMS 6.0 models buildings as either rectangular or circular structures. As shown in Figure 3.2, for the purposes of 
this assessment, eleven buildings or structures, some containing multiple elements, within and adjacent to the 
Hendon Dock site boundary, were considered. Each is simplified as a rectangular block. Based on the information 
provided by Tradebe8, the defining parameters for these structures, as summarised in Table 3.1, were estimated and 
used within the modelling. 
 
Table 3.1 Building parameters 
 


Building 
(see Figure 3.2) 


Building centre grid 
reference (m) Heighta 


(m) 
Angle 


(o from north) 
Length 


(m) 
Width 


(m) 
Easting Northing 


1 441262 556704 10 90 25 92 
2 441298 556763 7 55 19 16 
3 441317 556709 7 66 8 12 
4 441328 556701 4 50 25 10 
5a 441350 556753 9 - 14 diameter 
5b 441336 556741 9 - 14 diameter 
6 441345 556731 23 50 36 13 
7 441369 556733 9 - 20 diameter 
8 441352 556714 4 70 20 8 
9 441384 556750 14 42 16 56 
10 441435 556769 14 48 78 20 
11 441383 556717 9 48 25 12 
a. Height is referenced to the south west corner of Building 4. 
 
The sensitivity of predicted maximum process contributions of total volatile organic compounds at the residential 
locations to the consideration of a main building was examined as below.  
 


Main building 


Change (%) in predicted total VOC concentration from base case with Building 6 as the main 
building (residential receptors 1 to 24) 


Annual mean 24 hour mean 
Maximum Average Maximum Average 


1 0.0 0.0 0.0 -2.9 
2 0.0 0.1 0.0 0.4 
3 0.0 0.1 0.0 0.4 
4 0.0 0.1 0.0 0.4 
5a 0.0 0.1 0.0 0.4 
7 0.0 -0.1 0.0 -2.2 
8 0.0 0.1 0.0 0.4 
9 0.0 0.3 6.4 8.4 
10 0.0 0.2 5.5 8.0 
11 0.0 0.0 0.0 0.4 
No building 3.4 2.3 2.7 -2.2 
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It is noted that the selection of the main building in this case does not have a significant influence on maximum 
predicted process contributions. It is considered that the selection of Building 9 as the main building influencing 
dispersion tends towards a precautionary approach, providing marginally higher predicted process contributions. It is 
not thought that any uncertainty introduced due to this selection will have a meaningful influence on the conclusions 
reached in section 4.  
 
Tradebe9 have identified the location of the three flues serving the boiler plant as illustrated in Figure 3.2 and 
summarised in Table 3.2. 
 
Table 3.2 Boiler flue locations 
 


Flue Boiler Easting (m) Northing (m) Height (m) Diameter (m) 
A4 1 441321 556693 18.0 0.450 
A5 2 441318 556696 18.0 0.450 


A21 3 441313 556696 20.0 0.984 
 
3.3 Meteorology 
 
For this modelling assessment hourly sequential meteorological data from the nearest suitable measurement station 
to the area was obtained. The data, provided by the UK Met Office, was from the Loftus station and covered the 5 
year period 2017 to 2021. The Loftus station is around 49 km south east of Hendon Dock at an elevation of 158m, 
compared with the site elevation of around 1m. It is also has the characteristics of a coastal station (within 10km of 
the coast). There are two other stations in the area which were also considered as possible sources of meteorological 
data: 
 
Station   Position    Elevation  Data coverage 
 
Durham   21km SW (not coastal)  117m   Missing cloud and wind data 
Albemarle   35km NW (not coastal)  147   Complete 
 
On the basis of the general location, elevation, coastal characteristics and data coverage, the Loftus station was 
considered to provide measurements most representative of the conditions in Hendon Dock.  
 
The data included, among other parameters, hourly measurements of wind speed and direction. Figure 3.4 illustrates 
a composite wind rose for Loftus station for the period considered within this modelling. It may be seen that the wind 
is predominantly from the west/south west. Annex C provides a more detailed analysis of the meteorological data 
used 
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Figure 3.4 Composite windrose for the Loftus station (2017-2021) 


 
 
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 that 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 
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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 


 
Tradebe’s site in Hendon Dock is located in an industrial setting and is adjacent to a number of warehouses. The 
seafront is immediately to the east with industrial and Docks operations and warehousing in all other directions. 
The nearest residential neighbours are around 800m to the west, just beyond the A1018, to the north west, 
adjacent to the Hendon Industrial Estate and to the north along the River Wear. A sensitivity analysis has been 
undertaken considering variations in surface roughness of between 0.1 and 1.5 m. This resulted in the following 
variations in predicted maximum process contributions of total VOCs over the residential receptors (1 to 24, see 
Figure 3.3): 
 


Surface roughness (m) 


Change (%) in predicted PC of total VOCs over the residential receptors (1 to 24) 
compared with base case of  a surface roughness of 0.5m 
Annual mean 24 hour mean 


Maximum Average Maximum Average 
0.1 22.9 24.9 67.9 35.6 
0.3 9.0 8.4 20.1 11.9 
0.7 -4.3 -4.8 -11.6 -2.3 
0.9 -9.4 -10.1 -12.5 -6.0 
1.0 -11.8 -12.7 -15.3 -8.6 
1.5 -22.8 -23.0 -23.4 -19.0 


 
It is considered that the variations in the value of surface roughness, over the range considered representative of the 
area, are unlikely to introduce uncertainties which are significant in the context of the conclusions reached in section 
4.  A precautionary approach is adopted and a surface roughness of 0.3m was selected for the assessment. This 
provides somewhat higher predicted process contributions compared with surface roughness lengths towards the 
upper end of the representative range for the ambient air quality averaging bases.  
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This is considered as precautionary approach, although unlikely to introduce uncertainties which compromise the 
conclusions of this 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 200m 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 has the characteristics of a mixed urban and industrial area. A sensitivity analysis has been 
undertaken considering variations in minimum Monin Obukhov length of between 1m and 50m. This resulted in the 
following variations in predicted maximum process contributions of total VOCs over the residential receptors (1 to 24 
see Figure 3.3): 
 


Minimum Monin Obukhov 
length (m) 


Change (%) in predicted PC of total VOCs over the residential receptors (1 to 24) 
compared with base case of  a minimum Monin Obukhov length of 10m 


Annual mean 24 hour mean 
Maximum Average Maximum Average 


1 -1.0 -0.4 0.0 1.9 
5 0.7 1.8 0.0 4.2 
20 0.7 0.4 0.0 -2.0 
40 6.2 3.3 0.0 -0.7 
50 3.6 1.7 0.0 -5.7 
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Variations in predicted process contributions over the length range considered are largely insignificant in the context 
of the conclusions of this assessment. A length of 10m was selected for the assessment. This is considered to be 
representative of the range typical for the land use around Hendon Dock.  
 
AERMOD does not 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 


 


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 maximum process contributions of total VOCs over the residential 
receptors (1 to 24, see Figure 3.3). 
 


Priestley Taylor 
parameter 


Change (%) in predicted PC of total VOCs over the residential receptors (1 to 24) 
compared with base case of  a Priestley Taylor parameter of 1 


Annual mean 24 hour mean 
Maximum Average Maximum Average 


1.5 6.8 3.8 52.9 17.5 
0.5 -4.1 -4.0 0.0 -2.7 
0 -7.7 -6.7 -2.6 -4.8 


 
Variations in predicted process contributions with the value of the Priestley Taylor parameter are largely insignificant 
in the context of the conclusions reached in section 4. It is considered that the use of the model default value (for 
moist grassland) is likely to be most representative of the area.  
 
It may be noted that AERMOD uses the Bowen ratio to describe available surface moisture rather than the Priestley 
Taylor parameter. The following default values are provided from Paine (1987). 
 
Land use Bowen ratio 


(variation with season) 
Water 0.1 
Deciduous forest 0.6-2.0 
Coniferous forest 0.6-2.0 
Swamp 0.2-2.0 
Cultivated land 1.0-2.0 
Grassland 1.0-2.0 







  ©2023 SOCOTEC UK Limited Air quality assessment of releases from three steam boilers  
serving a solvent recovery process 


Tradebe Solvent Recycling Limited, Hendon Dock, Sunderland 


 


   


 


 


 


24 August 2023 Report No LSW 230733 
Issue 1 Page 25 of 48 


  


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 database. 
There is some change in general elevation with the ground rising from the seafront to the west an average gradient of 
around 2%, although the area in the immediate vicinity of Hendon Dock is largely flat. The terrain over the assessment 
area is illustrated in Figure 3.5. 
 
Figure 3.5 Ground elevation within assessment area 
 


 
 
A sensitivity analysis was undertaken to determine the impact of consideration of terrain in the assessment in 
contrast to the assumption of a flat assessment area. The sensitivity of the predicted maximum process 
contributions of total VOCs across the residential receptors (1 to 24, see Figure 3.3) to consideration of terrain was 
examined as below.  
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Terrain 


Change (%) in predicted PC of total VOCs over the residential receptors (1 to 24) 
compared with base case of an elevated assessment area 
Annual mean 24 hour mean 


Maximum Average Maximum Average 
Flat -3.4 -7.8 -0.3 -6.3 


 
Guidance suggests that consideration of terrain is not necessary at gradients of less than 5%. In this case the 
differences between a flat and elevated assessment area are unlikely to significantly influence the assessment 
outcome. For avoidance of doubt, an elevated assessment area has been considered in the overall air quality 
assessment as this generally provides marginally higher maximum predicted process contributions.  
 
3.5 Pollutant releases and conditions 
 
Measurements of releases from Boiler 3 were undertaken by SOCOTEC on the 26 and 27 October 20203 with the unit 
operating at typical conditions. Tradebe9 have confirmed that the measurements undertaken are representative of 
boiler operation, although without the additional off gas releases. It is not expected that the relatively small amount of 
off gas (c. 15 kg/h) would add significantly to the flue gas volume flow or characteristics from this boiler bearing in  
mind the fuel consumption rate of around 1000 kg/h. It is therefore considered, for the purposes of this assessment, 
that the measured boiler flue gas characteristics are representative of operation with off gas disposal. 
 
There are no similar measurements for Boilers 1 or 2. As these boilers are similar to Boiler 3 and use the same fuel, it 
was agreed with Tradebe that the flue gas characteristics for these boilers would be based on the measured 
properties from Boiler 3, adjusted in proportion to the relative boiler thermal inputs.  
 
Table 3.3 summarises the determination of flue gas conditions. 
 
Table 3.3 Boiler flue gas exhaust conditions 
 
Boiler 1 2 3a 
Flue A4 A5 A21 
Boiler maximum thermal input MW 4.53 5.33 8.12 
Volume flow rate (actual) m3/s 2.85b 3.57b 5.11a 
Exhaust gas velocity m/s 17.9 22.4 6.7 
Exhaust temperature oC 218c 218c 218a 
Oxygen content %, dry 8.0c 8.0c 8.0a 
Water vapour content % 11.1c 11.1c 11.1a 
Volume flow rate (reference conditions)d Nm3/s 1.02 1.27 1.82 
a. Measured conditions3. 
b. Based on the measured conditions on Boiler 3 and the relative boiler maximum thermal inputs. 
c. Boiler operating conditions assumed to be identical to those measured on Boiler 33.  
d. Reference conditions are based on a dry gas containing 3% by volume oxygen at a temperature of 273K and pressure of 
101.3kPa (Standard temperature and pressure (STP)). 
 
Tradebe indicate that the boiler manufacturer9 generally expects a volatile organic compound release concentration 
of 2-3 mg/m3 at measured conditions, with a design objective of less than 20 mg/m3 at reference conditions, when 
operating with off gas disposal. The best available technique associated emission level (BAT-AEL) for total volatile 
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organic compounds to air for the sector (re-refining of waste oil, physio-chemical treatment of waste with calorific 
value and the regeneration of spent solvents10) is 5-30 mg/Nm3.  
 
For the purposes of this assessment it is assumed that all boilers operate at the upper BAT-AEL of 30 mg/Nm3. This 
is considered a conservative, worst case approach which will most likely over estimate the release of volatile organic 
compounds in practice. Table 3.4 summarises the determination of volatile organic compound discharge rates from 
the boilers. 
 
Table 3.4 Boiler discharge rates 
 
Boiler 1 2 3 
Flue A4 A5 A21 
Volume flow rate (reference conditions) Nm3/s 1.02 1.27 1.82 
Volatile organic compound concentration mg/Nm3 30 30 30 
Volatile organic compound discharge rate g/s 0.0305 0.0381 0.0547 
 
Tradebe9 indicate that only Boilers 2 and 3 are used to dispose of process off gas and that generally Boiler 3 is 
operated in conjunction with either Boilers 1 or 2. For the purposes of this assessment an operational worst case is 
assumed where all three boilers are operational continuously at their maximum thermal input with discharge 
conditions and volatile organic compounds discharge rates consistent with those in Tables 3.3 and 3.4. This is 
considered a highly unlikely worst case, which will substantially over estimate the discharges of volatile organic 
compounds and their subsequent ambient impact, particularly on a long term basis.   
 
This assessment considers the air quality impact and workplace exposure on the basis of the standards for benzene 
and toluene respectively. This will most likely provide an overestimate of the significance of air quality impact and 
workplace exposure, as it might be expected that most of the compounds present will have air quality and workplace 
exposure benchmarks which are significantly less stringent.  
 
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 6.0 has been employed to estimate process contributions to ambient and workplace concentrations of volatile 
organic based on the general conditions specified above. The model has been run using meteorological data for each 
of five years (2017 to 2021). In order to ensure the worst case combination of releases and meteorological conditions 
was captured, the modelling considered continuous year round operation of all three boilers.  
 
In addition, sensitivity analyses have then been undertaken to assessment the impact 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 6.0 has been run for the operating scenarios described in Section 3.6. The results of the modelling are 
discussed below. In this section results are presented in tabular form, while in Annex A contour plots are provided 
which illustrate the influence of process releases on ambient concentrations over the entire assessment area in the 
context of the applicable environmental standards. 
 
The initial discussion considers the maximum impact of process releases on local air quality. The subsequent 
sections discuss the impact at sensitive locations where human exposure is most likely (see section 3.1).  
 
4.1 Impact of process releases beyond the site boundary 
 
Table 4.1 details the estimated maximum process contributions and corresponding overall predicted environmental 
concentration at the location of maximum concentration in the context of the applicable environmental standards.  
Figures A.1 and A.2 present contour plots of the process contribution of total volatile organic compounds (expressed 
as benzene) for the short term (24 hours) and long term (annual) averaging bases respectively. Table D.2 presents the 
process contributions of total volatile organic compounds (expressed as benzene) at each of the discrete receptors 
considered. 
 
On a long term basis the maximum process contribution occurs on the site boundary, while on the short term basis 
the maximum is around 50m beyond the site boundary within the Dock area between the site and the sewage works. 
Process contributions decline rapidly with distance from the location of maximum  
 
Table 4.1  Maximum process contributions and predicted environmental concentrations 
 


Substance 
Averaging 


basis 
Process contribution Background 


Predicted environmental 
concentration 


µg/m3 % standard µg/m3 µg/m3 % standard 
Total volatile organic 
compoundsa 


annual 1.38 27.5 0.26 1.64 32.7 
24 hours 9.18 30.6 0.31 9.49 31.6 


a. Total volatile organic compounds are assessed on the basis of the environmental standards applicable to benzene. 
 
It should be considered that these concentrations are the maxima determined across the assessment area for each 
of five years. Process contributions at other locations of interest, and at other times, will be lower and often 
considerably lower, as shown in Figures A.1 and A.2.  
 
The maximum process contribution of benzene on a short term basis exceeds the screening criteria (i.e. the short 
term process contribution is less than 20% of the short term environmental standard less the corresponding 
background concentration) within limited areas on site and on the south eastern boundary and within the dock area 
to the west of the site (see Figure A.1).  At the location of maximum process contribution the short term predicted 
environmental concentration is around a third of the corresponding benchmark. 
 



https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit#environmental-standards-for-air-emissions
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On a long term basis all process contributions are within screening criteria (i.e. the predicted environmental 
concentration is less than 70% of the long term environmental standard), with predicted environmental 
concentrations also around a third of the benchmark. 
 
It is noted also that the locations of screening criteria exceedance (see Figure A.1) are in areas where public exposure 
would not be of the duration and frequency consistent with the application of either the short term (24 hours) or long 
term (annual) air quality benchmarks applicable to benzene (see section 2.3.1). These would be expected to apply at 
residential locations where there is prolonged and frequent occupancy. The areas affected by an exceedance of the 
screening criteria are within a largely industrial setting which is expected to be subject to workplace exposure limits 
(see section 4.3). 
 
Bearing in mind the headroom for compliance and the expected substantial over estimate of ambient impact, It is not 
considered that process contributions from boiler operations are likely to compromise the attainment of the relevant 
air quality standards at any location within the assessment area or beyond. 
 
In the following section process contributions at sensitive locations, where short term and long term air quality 
standards would be expected to apply, are assessed.  
 
4.2 Impact of process releases at locations of human exposure 
 
In order to determine the impact of boiler releases at locations of frequent human exposure, discrete receptors 
were positioned at residential locations in the vicinity of Tradebe’s Hendon Dock site (see Figure 3.1 and Table D.1). 
These are considered the only locations in the vicinity of the Hendon Dock site to which the public normally have 
access and where human exposure for some or all the environmental standard averaging periods is likely.  
 
Table 4.2 summarises the maximum process contributions arising from process releases and the resulting predicted 
environmental concentrations at these locations. 
 
The maximum process contributions at residential locations are determined to be insignificant and requiring 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  less the corresponding background concentration and the long 
term predicted environmental concentration is less than 70% of the long term environmental standard). It is not 
considered that process contributions from the operation of the three boilers at Tradebe’s Hendon Dock site will 
have any meaningful influence on, or pose any substantial risk to, continued compliance with environmental 
standards at the nearest residential locations. 
 
Table 4.2 Maximum process contributions and predicted environmental concentrations -Residential locations 
 


Substance 
Averaging 


basis 
Process contribution Background 


Predicted environmental 
concentration 


µg/m3 % standard µg/m3 µg/m3 % standard 
Total volatile organic 
compoundsa 


annual 0.06 1.2 0.26 0.32 6.4 
24 hours 0.83 2.8 0.31 1.14 3.8 


a. Total volatile organic compounds are assessed on the basis of the environmental standards applicable to benzene. 
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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 2.5)7.  
 
Table 4.3 summarises the significance of long term impact on air quality at the most affected residential location 
(The Quadrant, about 650m to the north west of the Tradebe site). The impact significance is classified as ‘negligible’. 
 
Table 4.3  Impact significance of process contributions (long term) 
 


Substance 
Process contribution 


Predicted environmental 
concentration EPUK impact class 


%AQAL 
Total volatile organic compoundsa 1.2 6.4 Negligible 
a. Total volatile organic compounds are assessed on the basis of the environmental standards applicable to benzene. 
 


While volatile organic compounds do not require assessment in terms of ecological impact, a discrete receptor was 
located at the site boundary of the nearest nature conservation sites discussed in section 3.1. This is not discussed 
here, but process contributions at this location (Table D.1) are presented in Table D.2 for information. 
 
4.3 Impact of process releases on the Tradebe site 
 
Table 4.4 summarises the maximum process contributions and compliance with the applicable workplace standards 
for toluene. 
 
Table 4.4 Maximum workplace process contributions  
 


Substance 
Averaging 


basis 
Process contribution 


µg/m3 % standard 
Total volatile organic 
compoundsa 


15  minutes 50.7 0.013 
8 hours 14.2 0.007 


a. Total volatile organic compounds are assessed on the basis of the workplace exposure limits applicable to toluene. 
 
It may be seen that the maximum process contributions are comfortably within the applicable workplace exposure 
limits.  The assumptions made in the assessment are likely to substantially over estimate releases and their 
significance and as such it is concluded that process contributions during the operation of the three site boilers are 
unlikely to have any meaningful influence on workplace exposure limit attainment.  
 
4.4 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. 
 
Sensitivity analyses were 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. 
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4.4.1  Meteorological conditions 
 
Table 4.5 summarises the influence of meteorological conditions on maximum process contributions over the 
assessment area.  
 
Table 4.5 Influence of meteorological conditions on maximum process contribution 
 


Averaging basis 
Maximum process contribution 


Mean ratio of maximum to minimum (2017 to 2021) 
Residential receptors Site boundary receptors 


Annual mean 1.8 1.4 
24 hour mean 1.6 1.5 


 
The annual variations in meteorological conditions generally exhibit around a 50% variation in predicted process 
contributions and in some cases higher. It should be noted that this assessment is based on the maximum 
process contribution for all the years considered at each location and as such is likely to be an overestimate for 
most years.  
 
4.4.2 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 maximum process contributions at 2017 
meteorological conditions. Table 4.6 summarises the comparison between the ADMS and AERMOD model 
predictions of maximum process contributions over the averaging bases considered. 
 
Table 4.6 Maximum process contributions (variation with model) - 2017 
 


Averaging basis 
Maximum process contribution (mean ratio of ADMS to AERMOD) 


Annual mean 24 hour mean 
Maximum across assessment area 1.3 1.5 
Residential receptors 1.3 1.3 
Site boundary receptors 1.8 1.3 
 
The ADMS model predictions over both averaging bases are generally higher than those provided by AERMOD. 
Bearing in mind the margins available in the assessment of compliance in sections 4.2 and 4.3 and the 
conservative approach to the modelling, it is considered that the differences exhibited due to model selection are 
unlikely to have any meaningful impact on the conclusions of this assessment.  
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4.5 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 is based on continuous year round operation of all three boilers. Tradebe indicate that this is 


an unlikely operating scenario with normal operation likely to balance boiler operation to site steam needs. The 
assessment will therefore overestimate the release of volatile organic compounds and their ambient impact, 
particularly on the long term averaging basis. 


 
 The mass release rate of volatile organic compounds is consistent with meeting the upper range of the BAT-


AEL (i.e. 30 mg/Nm3). The boiler manufacturer indicates design levels of below 20 mg/Nm3. It is considered 
likely that, in practice, mass release rates of volatile organic compounds will be substantially less than those 
employed in this assessment, which will result in an overestimate the corresponding ambient impact.  


 
 For the purposes of the assessment, the ambient impact of the total organic compound release is compared 


with the environmental and workplace benchmarks for benzene and toluene respectively.  In practice, it is 
considered most likely that the volatile organic compound release will comprise a range of compounds with 
most having substantially less stringent environmental and workplace benchmarks than benzene and toluene 
respectively. This will tend towards an overestimation of the significance of air quality impact and workplace 
exposure. 


 
 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 meteorological 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 
significantly dependent on the selection of model.  ADMS generally provides a higher predicted impact than the 
AERMOD model for most averaging bases and most receptor groups.  


 
 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 which are considered 
representative of the assessment area with a tendency towards a precautionary approach. 


 
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 
 
organic compounds from the operation of three boilers serving a solvent recovery process at Tradebe Solvent 
Recycling Limited’s Hendon Dock site in Sunderland. Three boilers, burning solvent distillate fuel, generate steam for 
site use. In addition, two of the three boilers are used to dispose of a stream of process off gas containing volatile 
materials. The air quality impact of boiler operation was assessed to determine acceptability in relation to applicable 
air quality standards and workplace exposure limits. 
  
The assessment was undertaken using the UK ADMS 6.0 modelling system, and was based on continuous year 
round operation of all three boilers at volatile organic compound discharge rates consistent with operation at the 
maximum best available technique associated emission limit level.  
 
Maximum process contributions occur around the site boundaries and to the west within the adjacent Dock. At the 
location of maximum, short term process contributions of volatile organic compounds exceed screening criteria, 
although predicted environmental concentrations on both long term and short averaging bases are around a third of 
the environmental benchmarks for benzene. It is considered unlikely that air quality standards for human health 
would be applicable at or around the location of maximum impact due to the industrial nature of the area and the lack 
of general public access. 
 
At neighbouring residential locations, where both short and long term air quality standards apply, process 
contributions of volatile organic compounds were considered insignificant based on Environment Agency 
assessment criteria. The air quality impact significance of process contributions, based on Institute of Air Quality 
Management descriptors, was assessed as ‘negligible when considered at the most affected residential location. It 
is concluded that volatile organic compound releases from boiler operations are unlikely to have any significant 
influence on, or pose any risk to, continued attainment of applicable air quality standards in the vicinity of the Tradebe 
site at Hendon Dock.  
 
In terms of workplace exposure, maximum process contributions are less than 1% of the long term and short term 
limits applicable to toluene. It is concluded that releases of volatile organic compounds from boiler operations are 
unlikely to pose any significant risk to continued attainment of applicable workplace exposure limits on or near 
Tradebe Solvent Recovery Limited’s Hendon Dock site.  
 
Necessary assumptions made to undertake the modelling are considered to have the effect of overestimating the 
process contribution to ambient concentrations. It is considered that the predicted process impact on ambient 
pollutant 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 boiler flue gas releases on local ambient ground level concentrations are 
presented in tabular form in Section 4. In Annex A the results for total organic compounds (assessed as benzene) are 
presented as contour plots of the process contribution to ambient concentrations (excluding any existing background 
concentration). All results are expressed as a percentage of the applicable environmental standard for the year 
providing the maximum contribution across the assessment area in each case.   
 
Figures A.1 and A.2 consider the ambient impact in terms of the Environmental Assessment Level  and Air Quality 
Standard for human health for benzene (24 hour and annual means respectively). These benchmarks are applicable 
in locations where there is frequent and prolonged human exposure, such as residential locations. The contour plots 
are presented for an area of 2km x 2km (see Figure 3.3) which includes the Tradebe Hendon Dock site and the 
immediate commercial and industrial neighbours and the nearest residential areas.  
 
For presentational purposes minimum contours of 1% and 10% of the long term and short term environmental 
standards respectively are provided. Generally, values below 1% and 10% of the long term and short term 
environmental standards respectively, are considered to be insignificant in terms of air quality impact.   
 
In addition, Figure A.1 includes a further contour plot over a reduced area of 1km x 1km to provide some clarity on the 
small area around the site where ambient process contributions exceed the screening criteria. It may be noted that 
for the long term ambient impact there is no exceedance of screening criteria over the assessment area. 
 
The following figures are presented: 
 
Figure 1  Predicted process contribution of total volatile organic compounds (maximum 24 hour mean) 
 
Figure 2  Predicted process contribution of total volatile organic compounds (maximum annual mean) 
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Figure A.1 Predicted process contribution of total volatile organic compounds (maximum 24 hour mean) 
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Figure A.2 Predicted process contribution of total volatile organic compounds (maximum annual mean) 
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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 2000m x 2000m area with centre 441360 556740 
Cartesian receptor grid 101 x 101 receptor grid (total 10201) with receptors spaced at 20m intervals 
Discrete receptors 50 receptors  - see Table D.1 for description 


Meteorological data Hourly sequential data supplied by the UK Meteorological Office from the 
Loftus station for the 5 year period 2017 to 2021. 


Topography 
Elevated assessment area 
Terrain data obtained from the Ordnance Survey Landform Panorama 
database (NZ 24, 26, 44 & 46) 


Surface roughness 0.3m 
Minimum Moni Obukhov length 10m 
Surface albedo 0.23 
Priestley Taylor parameter 1.0 
 
Table B.2 summarises the release characteristics for three boiler flues. These are described in more detail in section 
3.5. 
 
Table B.2 Source characteristics 
 
Boiler  1 2 3 
Flue  A4 A5 A21 
Exhaust flue location and characteristics 
Easting m 441321 441318 441313 
Northing m 556693 556696 556696 
Height m 18.0 18.0 20.0 
Flue diameter m 0.450 0.450 0.984 
Exhaust gas conditions 
Velocity m/s 17.9 22.4 6.7 
Temperature oC 218 218 218 
Total volatile organic compounds g/s 0.0305 0.0381 0.0547 
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B.2 Model input files 
 
Electronic files containing the input data used in the modelling of the maximum process contributions are available 
upon request as detailed below: 
 
 


Total volatile organic compounds (24 hours) TBE3 AB 2019.APL 


Total volatile organic compounds (annual) TBE3 AB 2017.APL 


 
B.3 Models used 
 


ADMS 
Cambridge Environmental Research Consultants Limited 
ADMS 6.0: version 6.0.0.1 
License: A01-1347-C-ADMS6-UK (10.10.23) 


AERMOD 
Lakes Environmental Software 
AERMOD View: version 11.2.0 (AERMOD version 21112) 
License: AER0005883 (21.11.23) 
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ANNEX C  Meteorological data 
 


 
For this modelling assessment hourly sequential meteorological data provided by the UK Met Office from the Loftus 
station were employed and covered the 5 year period 2017 to 2021. 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 2017 to 2021 is presented. The windroses for each individual year 
of data used are illustrated below. 
 
Figure C.1 Loftus 2017 
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Figure C.2 Loftus 2018 


 
Figure C.3 Loftus 2019 
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Figure C.4 Loftus 2020 


 
Figure C.5 Loftus 2021 
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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 
2017 to 2021. 
 
Table C.1 Wind speed and direction (2017 to 2021) for Loftus 
 


Wind direction 
blowing from 


Wind speed (m/s) 
0.3-2.1 2.1-3.6 3.6-5.7 5.7- 8.8 8.8-11.1 > 11.1 Total 


Frequency (% of time) 
N 0.5 2.0 2.5 2.3 0.5 0.4 8.2 
NE 0.4 1.5 1.9 1.1 0.2 0.1 5.1 
E 0.5 1.5 3.0 2.9 0.5 0.5 8.9 
SE 1.1 1.7 2.4 2.6 0.4 0.2 8.5 
SE 1.7 2.3 3.6 6.7 2.2 2.4 18.8 
SW 1.6 3.9 4.7 7.9 2.6 2.2 22.9 
W 0.8 2.8 5.3 7.3 2.1 1.3 19.6 
NW 0.6 1.7 2.1 2.0 0.8 0.7 7.9 
Calm 0.1 
a. Missing data is ignored from the determination of percentage frequency. 
 
Table C.2 Rainfall and wind direction (2017 to 2021) for Loftus 
 


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 6.6 0.7 0.4 0.1 0.1 <0.1 0.2 
NE 4.3 0.3 0.2 <0.1 0.1 <0.1 0.1 
E 7.7 0.4 0.3 0.1 0.1 <0.1 0.2 
SE 7.6 0.4 0.2 0.1 0.1 <0.1 0.1 
SE 17.2 0.7 0.5 0.1 0.1 <0.1 0.2 
SW 21.6 0.6 0.4 0.1 0.1 <0.1 0.1 
W 18.4 0.4 0.3 0.1 0.1 <0.1 0.1 
NW 6.6 0.5 0.3 0.1 0.1 0.1 0.2 
Calm 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Total 90.3 4.0 2.6 0.7 0.9 0.3 1.2 
a. Missing data is ignored from the determination of percentage frequency. 
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The main data characteristics are summarised in Table C.3. 
 
Table C.3 Dataset characteristics (2017 to 2021) for Loftus  
 
No. days data 1826   
No. hours data 43824   
No. calm hours (<0.3 m/s) 57 0.13 % 
No. dry hours (<0.1 mm/h) 39560 90.43 % 
Mean wind speed (m/s) 5.9   
No. missing records 79 0.18 % 
Available records 43745 99.82 % 
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ANNEX D  Discrete receptors 
 


Discrete receptors were used to monitor the process contribution to ambient volatile organic compound 
concentrations at a range of locations, including the residential areas near to the Tradebe Hendon Dock site, as 
illustrated in Figure 3.3. Details of their location are provided in Table D.1. All receptors were at an elevation of 
1.5m, with the exception of receptor 50 (conservation sites) which had an elevation of 0m.  
 
The receptors fall into the following groups: 
 
1 to 24 Residential locations (see Figure 3.3) 
25 to 49 Site boundary (see Figure 3.1) 
50  Conservation sites  
 
Table D.1 Discrete receptor locations  
  
Receptor 
(see Figure 3.3) 


Positiona 
Easting 


(m) 
Northing 


(m) 
1 The Welcome Tavern 954 m NW 440878 557563 
2 Barrack Street 997 m NW 440795 557562 
3 Prospect Row 1 936 m NW 440827 557509 
4 Prospect Row 2 915 m NW 440774 557443 
5 Prospect Row 3 905 m NW 440702 557362 
6 Havelock Street 1047 m NW 440518 557362 
7 Trafalgar Square 825 m NW 440690 557222 
8 Church Street East 953 m NW 440530 557209 
9 Adelaide Place 882 m NW 440549 557087 


10 The Quadrant 712 m NW 440725 557062 
11 Lawrence Street 778 m W 440630 557009 
12 Malings Close 704 m W 440689 556954 
13 Minorca Close 844 m W 440530 556894 
14 Besford Grove 942 m W 440420 556808 
15 Rane Close 927 m W 440434 556706 
16 Chaytor Grove 921 m W 440444 556643 
17 White House Road 864 m W 440536 556481 
18 Bramwell Road 1 831 m SW 440596 556413 
19 Bramwell Road 2 799 m SW 440652 556370 
20 Primary Gardens 805 m SW 440681 556307 
21 Noble Street 874 m SW 440625 556267 
22 Ridley Terrace 912 m SW 440613 556216 
23 Tower Street 883 m SW 440666 556195 
24 Mansforth Terrace 890 m SW 440701 556142 
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Table D.1 continued  
  
Receptor 
(see Figure 3.1) 


Positiona 
Easting 


(m) 
Northing 


(m) 
25 


Site boundary 


68 m W 441292 556730 
26 69 m SW 441299 556708 
27 76 m SW 441309 556683 
28 98 m SW 441318 556651 
29 95 m S 441331 556649 
30 71 m S 441355 556670 
31 53 m S 441373 556688 
32 44 m SE 441388 556707 
33 58 m E 441415 556724 
34 74 m E 441434 556744 
35 99 m E 441456 556764 
36 122 m E 441476 556779 
37 149 m E 441498 556796 
38 167 m NE 441511 556810 
39 162 m NE 441498 556825 
40 159 m NE 441484 556838 
41 154 m NE 441464 556853 
42 126 m NE 441437 556840 
43 101 m NE 441422 556820 
44 77 m NE 441407 556801 
45 59 m NE 441392 556789 
46 40 m N 441367 556779 
47 34 m NW 441338 556766 
48 44 m W 441316 556745 
49 61 m W 441299 556735 
50 Northumbria Coast SPA, Durham Coast SSSI 1994 m S 441280 554748 


a. Position is relative to  the area around the three boilers flues (see Figure 3.2). 
 


Table D.2 provides the maximum predicted process contributions of total volatile organic compounds at each of 
the discrete receptors described above.  
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Table D.2 Maximum process contributions of total volatile organic compounds  
  


Receptor 
(see Figures 3.1 & 3.3) 


Maximum process contribution of total volatile organic 
compounds (% of benzene standard) 


24 hour mean 
EAL 


Annual mean 
AQS 


1 The Welcome Tavern 2.6 1.0 
2 Barrack Street 2.2 0.9 
3 Prospect Row 1 2.4 1.0 
4 Prospect Row 2 1.8 0.9 
5 Prospect Row 3 1.7 0.9 
6 Havelock Street 1.6 0.7 
7 Trafalgar Square 2.2 1.0 
8 Church Street East 1.9 0.8 
9 Adelaide Place 2.1 0.9 


10 The Quadrant 2.8 1.2 
11 Lawrence Street 2.4 1.1 
12 Malings Close 2.6 1.2 
13 Minorca Close 2.3 0.8 
14 Besford Grove 1.6 0.6 
15 Rane Close 1.6 0.6 
16 Chaytor Grove 1.8 0.6 
17 White House Road 2.2 0.6 
18 Bramwell Road 1 2.1 0.7 
19 Bramwell Road 2 2.4 0.7 
20 Primary Gardens 2.2 0.7 
21 Noble Street 1.9 0.6 
22 Ridley Terrace 1.7 0.5 
23 Tower Street 1.8 0.6 
24 Mansforth Terrace 1.9 0.6 
25 


Site boundary 


10.2 2.5 
26 7.3 6.2 
27 11.1 8.5 
28 3.7 1.5 
29 5.7 2.8 
30 15.4 11.5 
31 20.5 22.9 
32 21.4 22.4 
33 21.0 26.2 
34 20.8 26.9 
35 21.1 23.9 
36 20.6 22.5 
37 19.5 19.8 
38 14.4 14.9 
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Table D.2 Maximum process contributions of total volatile organic compounds  
  


Receptor 
(see Figure 3.1) 


Maximum process contribution of total volatile 
organic compounds (% of benzene standard) 


24 hour mean 
EAL 


Annual mean 
AQS 


39 


Site boundary 


16.0 16.1 
40 14.2 14.5 
41 11.0 11.0 
42 11.7 11.8 
43 13.4 13.5 
44 18.2 17.7 
45 18.9 19.5 
46 14.6 13.7 
47 7.9 5.1 
48 2.9 0.4 
49 4.6 0.2 
50 Northumbria Coast SPA, Durham Coast SSSI 0.5 0.2 


 


 
 
 


END OF REPORT 







 


   
 


 


Contact: 


Dr Nick Ford 
SOCOTEC UK Ltd 
Unit D 
Bankside Trade Park 
Cirencester 
Gloucestershire 
GL7 1YT  
T: 07768 257628 
E: nick.ford@socotec.com 
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APPLICABLE TO

This IMS Framework applies to Tradebe Chemicals UK Hendon





































INTEGRATED MANAGEMENT SYSTEMS

TRADEBE has continued to expand its UK operations by acquisition and organic growth. Growth by acquisition ultimately means that the business will inherit existing management systems, some of which are well established and effectively implemented within the inherited business and sites. This sustained growth by acquisition has inevitably led to frequent changes necessary to adapt to the challenges that are created as a result of this growth and integration. 

To facilitate and sustain this growth it is essential that robust management systems are developed and implemented in line with TRADEBE Global strategic planning and Tradebe Chemicals UK Hendon Business Objectives.

Implementation of an Integrated Management System (IMS) effectively for Tradebe Chemicals UK Hendon will benefit from the strategic approach of consolidation.

Tradebe Chemicals UK Hendon has more than one management system standard to implement and certify; ISO 9001:2015 (Quality) ISO 14001:2015 (Environment) & ISO45001:2018 (Occupational Health & Safety) 

Tradebe Chemicals UK Hendon is committed to ensuring it operates its IMS in line with the framework of Annex SL and that the business benefits from continual improvement and strives to achieve optimum business performance. 

Annex SL has a systematic approach and the implementation of each clause will have an impact on the next:

· Context of the Organisation 

· Leadership

· Planning

· Support

· Operation

· Performance Evaluation

· Improvement



Inadequacies and deficiencies at any step will have a detrimental effect on the next step resulting in an inefficient, disjointed Management System that has no strategic direction or integration.

Certification to these management system standards is recognised as an effective approach for improving business efficiency and performance.



PLAN DO CHECK ACT (PDCA)

The fundamental principles of any effective management systems are to apply a pro-active approach. Thus, to establish the required compliance and performance standards, implement plans to achieve the standards, measuring that the plans achieve the required standards and review any outcomes from the measures to identify actions to improve compliance and performance standards. This is often described as the ‘Plan-Do-Check-Act’ cycle.







The EXCOM is committed to applying these fundamental principles to all business activities, functions and processes. Our recognition and acceptance of this commitment is demonstrated by embedding within our business activities our IMS standards






INTEGRATED MANAGEMENT SYSTEMS



TRADEBE CHEMICALS UK INTRANET

The TRADEBE CHEMICALS UK shared network drive is the focal point for the TRADEBE CHEMICALS UK IMS. The TRADEBE CHEMICALS UK Intranet facilitates access to company information and publications including news, policies, procedures, reference documents, training media and useful IMS links to assist employees.
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OUR BUSINESS defines our company’s identity and the values which bring us together as a unified culture. Tradebe Chemicals UK Hendon was part of the wider Tradebe TES until April 2022, when Due to strategic growth and direction, Tradebe Chemicals UK as Tradebe Solvent Recycling Ltd became its own legal entity in order to grow and develop its own strategic direction.

Our VISION We want to be the ever-growing leader in each market where we operate

Our MISSION We work to provide sustainable, innovative and quality solutions that contribute to improve our environment and serve our stakeholders.

Our VALUES

· Health & Safety – We possess an unwavering commitment to providing and promoting a healthy and safe work environment

· Environmental Sustainability – Our processes prioritize recycling and recovery of materials wherever possible, contributing to a sustainable circular economy

· Customer Service – We foster a proactive and transparent relationship with our customers to ensure that we help them to solve their short and long-term needs.

· Talent Development – Our greatest asset is our employees, we are committed to attracting, developing and retaining the right talent for our company

Our GOAL is to recycle as much as possible, or to create alternative fuels to reduce fossil fuel utilization



Our BUSINESS OBJECTIVES

ONETRADEBE…………. Best in Class

· Zero accidents and zero incidents (PROUD)

· 0.25 EFR for Lost Time Accidents

· 0 Regulatory Occurrences

· Near Miss EFR equivalent to 4per person 

· 5% Organic Growth > Inflation

· 20% EBITDA ......Debt / Equity < 3

· 50% Cash conversion from EBITDA











PROUD – Pause, Reflect, Outline, Understand, Do

What we want to achieve

· ‘The best’ in managing Safety, Health, Environment and Quality

· Zero injuries / no major incidents

· Sites - ‘places where people feel Safe to work’ and customers ‘want to do business with’.

· Continuously improve in all elements

Why we want to achieve

· All accident and hazardous occurrences are preventable

· Safety must be actively managed

· Increased expectations – HSE/Environmental Regulators/Customers/Employees/Neighbours

· Right thing to do – Legal/Moral/Financial

How we will achieve

· Lifesaving Rules; 10 Core standards; PROUD Champions

What we expect

· Leadership; ownership; reporting culture; courage to challenge; lead by example



SUSTAINABILITY – Circular Economy

We are committed to the Circular Economy and the Waste Hierarchy, and so all of our efforts are focused on the 3 R’s; reuse, reduce & recycle the waste we manage.

We actively monitor and manage our energy and emissions performance to minimise the impact of our activities.

As an employer, a business partner and neighbour, Tradebe Chemicals UK Hendon plays an active and positive role in the communities in which we operate. As a significant employer we provide jobs, prosperity and local investment and ensure we actively contribute to our local areas, as well as acting as responsible and conscientious neighbour.

Tradebe Chemicals UK Hendon produces an annual Corporate Sustainability Report to demonstrate to our stakeholders, whether customers, suppliers, employees or neighbours, the progress we are making in this area.









STRATEGIC APPROACH































































INTERACTION OF PROCESSES





SCOPE

The defined scope of the IMS includes Tradebe Chemicals UK Hendon Functions:

The provision of a service to the chemical and pharmaceutical industries including; Upscaling & Processing chemicals to customer specifications and product purification



In the context of ISO 9001:2015, TRADEBE CHEMICALS UK has excluded certain aspects from the scope: 

· 8.3 	Design



INTERESTED PARTIES

At TRADEBE we acknowledge that ‘Our Business’ has an impact on our stakeholders and we are committed to conducting our Business in a responsible and sustainable approach from an environmental, social, as well as an economic perspective. Our CSR initiatives are at the heart of our company ensuring that sustainable practices are incorporated into everything we do.

The first step towards a sustainable business is to understand what are the needs and expectations of interested parties and the impact that Our Business has on them. It is from these expectations that we can put in place the action plan which drives that impact in a positive direction.

Tradebe Chemicals UK Hendon has defined the following as interested parties:



		Interested Parties

		Requirements



		

		Financial Return

		Legal Compliance

		Health, Safety & Wellbeing

		Environmental Impact

		Sustainability

		Corporate Social Responsibility

		Standards / Conditions

		Contractual Compliance

		Service Delivery

		Product Quality

		Process Efficiency

		Overall Satisfaction

		Innovation

		Best Available Techniques

		Publicity



		Owners / Investors

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P



		TRADEBE Global

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P



		Regulators

		

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P



		Employees 

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P



		Customers

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P



		Insurers

		P

		P

		P

		P

		P

		P

		P

		P

		

		P

		

		P

		P

		P

		P



		Suppliers

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P



		Neighbours

		

		P

		P

		P

		P

		P

		P

		P

		

		

		

		P

		P

		P

		P



		Landlords

		P

		P

		P

		P

		

		

		

		

		

		

		

		

		

		

		P



		Local Communities

		

		P

		P

		P

		P

		P

		P

		P

		

		

		

		P

		P

		P

		P



		Global Communities

		

		P

		P

		P

		P

		P

		P

		P

		

		

		

		P

		P

		P

		P



		Certification Bodies

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P



		Trade Groups

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P



		Competitors

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P



		Emergency Services

		

		P

		P

		P

		P

		P

		P

		P

		

		

		

		

		

		

		P



		Media

		

		P

		P

		P

		P

		P

		P

		P

		

		

		

		

		

		

		P



		Employee Representative Groups

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P

		P



		Contractors

		P

		P

		P

		P

		

		

		P

		P

		P

		P

		

		P

		

		

		











TRADEBE CHEMICALS UK Sunderland Management Structure
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POLICY

The TRADEBE CHEMICALS UK EXCOM is actively involved in the IMS. This is demonstrated by integrating the requirements of the IMS into the organizations core business processes, ensuring policies and objectives are established and provision of resources necessary for the implementation and operation of the IMS.

The Tradebe Chemicals UK Hendon SHEQ Policy is reviewed annually by the EXCOM and is published on the Tradebe Chemicals UK Hendon local drive and displayed appropriately at strategic points on site. The IMS Development Strategy includes the plan to implement underlying Tradebe Chemicals UK Hendon Policies to provide governance to the business to ensure ‘ONE TRADEBE’ standards and expectations are implemented throughout Tradebe Chemicals UK Hendon. 

Consideration will be given to applicable legislation, IMS standards, EXCOM expectations, Risk Control and stakeholder requirements when establishing Tradebe Chemicals UK Hendon Policies













ROLES & RESPONSIBILITIES

The roles and responsibilities of the EXCOM are outlined below:

CHIEF EXECUTIVE OFFICER

The CEO has overall responsibility for the implementation of the Company Policy, supported by all personnel and holds ultimate responsibility to ensure that all applicable legislation is applied. The CEO is responsible and held accountable for HSEQ performance within the UK division of the organisation and is specifically responsible for:

· Ensuring the Executive Committee formulate Company Policy for all aspects of the business.

· Setting of the Tradebe Chemicals UK Hendon business Strategy & Objectives

· Ensuring adequate resources are provided to achieve Tradebe Chemicals UK Hendon business objectives

CHIEF FINANCIAL OFFICER

Reporting to the CEO of TRADEBE CHEMICALS has responsibility / authority for:

· Implementing Company policy.

· Ensuring adequate resources are in place within the Finance Department to implement Company policy and achieve the Company Strategy and Financial Objectives

· Ensuring all EXCOM Members are aware of the Tradebe Chemicals UK Hendon Financial objectives.

· Reporting monthly to the EXCOM on Tradebe Chemicals UK Hendon Financial Key Performance Indicators

· Reporting monthly to the EXCOM on any Actual and Potential Financial Regulatory Non-Compliance Events

· Reporting monthly to the EXCOM on any potential financial Risks & Opportunities

Site Managers

Reporting to the Operations Director of TRADEBE CHEMICALS has responsibility / authority for:

· Implementing Company policy with regards to their Site Activities & Processes

· Ensuring adequate resources are in place within the Site to implement Company policy and achieve the Company Strategy and Site

· Ensuring all Site Members are aware of the Site objectives.

· Reporting monthly to the EXCOM on all aspects of the Site Key Performance Indicators

· Implementing appropriate controls to prevent any Regulatory Non-Compliance Events

· Reporting monthly to the EXCOM on any potential Risks & Opportunities





SPECIFIC RESPONSIBILITIES

The specific & individual roles and responsibilities within the Site will be defined by the Site Manager. These roles and responsibilities will be documented by either:

· Site Specific Responsibilities

· Procedures

· Job Descriptions

LINE MANAGEMENT RESPONSIBILITIES

All levels of management shall:

· Actively support and implement the Organisation’s Policies and encourage consultation on health, safety, environmental and quality matters with employees.

· Support and attend relevant committee & management meetings.

· Take action on all valid safety and welfare requests identified at such meetings.

· Liaise with the Health and Safety Executive, fire authorities, local authorities, the Environment Agency and others as appropriate.

· Be accountable for ensuring the IMS is applied within the Organisation in general and in particular within their department.

INDIVIDUAL RESPONSIBILITIES

The responsibilities of individual personnel will be detailed within the Job Description and will be held by the Human Resources department. 

All employees shall adhere to Tradebe Chemicals UK Hendon policies, procedures and standards.

All employees have duties under Sections 7 and 8 of the Health and Safety at Work Act 1974 to:

· Take reasonable care of their own health and safety and that of other persons who may be affected by their actions or omissions.

· Co-operate with the Company or any other person or persons upon whom duties exist under this Act.

· Conduct themselves in such a manner that they are not a danger to themselves or others.

· Not intentionally or recklessly interfere with or misuse anything provided by the Company in the interests of their health, safety and welfare.

· Nominate representatives for site safety committees, where such committees are formed, and in any event to promote a high level of safety by reporting all Incidents to management.

· Contribute to the development of the safety management system, co-operating fully with its implementation by adherence to all applicable policies, procedures and local work instructions.

· Raise and proactively communicate any foreseeable risk or opportunity for improvement

CONSULTATION & INVOLVEMENT OF WORKERS

Tradebe seeks and encourages the involvement of employees through line management, health and safety committees and employee representative groups (Including trade Unions where applicable). The committee’s function is to review, monitor and assist in improving health, safety and welfare of all employees and 3RD Parties. These committees act as a point of contact between the company and workers. The SHEQ Managers chair the committees and membership includes operational managers, SHEQ function and employee nominated safety representatives. Any employee may raise a relevant issue for discussion by prior notification.

The primary route for upwards reporting of risk control issues, both safety and environment are through line management. The review committees address key risk control areas such as adequacy of company standards, development and revision of both engineered and procedural risk controls e.g., safety systems, operating / emergency procedures and instructions.

Workers and their representatives are involved in other specific risk control areas such as:

Major Accident Risk Assessments (HAZIDS / 

Task / Operational Risk Assessments

Emergency Preparedness & Response



STRATEGIC RISKS, OPPORTUNITIES & ACTIONS

Tradebe Chemicals UK Hendon identifies those internal and external issues that are relevant to the business and its interested parties. Risks and opportunities are identified at the initial part of the annual budget process. 

Risks and opportunities associated with the business will include:

· Compliance (Regulatory / Contractual)

· Technology

· Infrastructure (Buildings, Equipment, Information & Communication Technology)

· Operational (People, Processes, Procedures)

· Customer Requirements 

· Product Demand

· Service Provision

· Market Competition

· Suppliers

· Confidentiality & Intellectual Property 

· Business Continuity

· Financial



Actions to address Strategic risks and opportunities are identified and the output of the budget process is defined objectives and the plans to achieve theses including the provision resources to support the business to deliver its objectives.

Measures for the objectives are defined and the effectiveness of these actions reviewed by the EXCOM during a monthly EXCOM Meeting. 

OPERATIONAL RISKS

At TRABEBE CHEMICALS UK Hendon, risks directly associated with our Activities and Operational Processes are identified and actions taken to prevent loss or damage. There are factors that are considered when identifying the level of risk. These include:

· Non-Conformance (Regulatory / Contractual /Policy Compliance)

· Non-Conformance (Complaint / Audit / In Process Inspection)

· Personal Injury

· Occupational Health & Wellbeing

· Major Accident Scenarios

· Process Safety Events

· Environmental Impact

· Property Damage

· Asset Security & Integrity 

· Business Interruption

· Data Integrity & Information Security

· Customer Satisfaction

· Contractual Compliance

· Financial Performance



The outputs are adequate operational controls to eliminate or reduce the level of risk.  

Measures for identifying the effectiveness of these controls are reviewed by the Operations / Site Management teams during a monthly Review Meeting. 







MANAGEMENT (Governance, Compliance & Support)





		Technical & Compliance

		Human Resource

		Finance

		Business Services



		Asset Management

		Recruitment

		Management Accounts

		Customer Services



		Technical Analysis & Assessment

		Personal Development (PDR)

		Financial Analysis

		Marketing



		Operational Risk Management

		Payroll & Benefits

		Accounts Received / Payable

		Communications



		Corporate Risk Management

		Absence Management

		Capital Investment / Expenditure

		Procurement



		Compliance & Performance Monitoring

		Employment Contracts, Disciplines & Disputes

		HMRC

		Transport & Logistics



		Training & Competence

		

		IT & Business Processes

		















MANAGEMENT APPLICATIONS & PROCESSES





		MANAGEMENT APPLICATIONS – SAP



		

Financial

		Production

		Asset Management

		Cloud 4 Customers (C4C)

		Cloud 4 Services (C4S)

		Success Factors 

(HR)



		Vendors

		Enquiry

		Maintenance

		Customer

Sales Interface

		Customer Services Interface

		Core HR & Payroll



		Purchasing

		Quotations

		

		

		

		Time & Attendance Management



		Payments

		Sales Orders

		

		

		

		Learning & Development



		Customers

		Production Admin

		

		

		

		Performance & Compensation



		Sales Invoicing

		In Process Controls

		

		

		

		Recruitment & On-boarding



		Commercial NCR

		Stock Control

		

		

		

		Workforce Planning & HR Analytics

















		CORPORATE APPLICATIONS – OTHER



		

Q-Pulse

		Safety Media

		

O365

		

GHS Pro

		Zoom



		Occurrence Reporting 

		On Line Training Media

		Intranet

		MSDS

		Communications



		Action Management

		

		Skype

		

		



		OFI (Continual Improvement)

		

		Email

		

		



		Document Control

		

		

		

		



		Audits & Inspection

		

		

		

		



		Defect Reporting 

		

		

		

		



		Competency Training

		

		

		

		



		E-Learning & Training

		

		

		

		













EVALUATION OF COMPLIANCE

Tradebe Chemicals UK Hendon evaluates compliance by various methods over a 3-year frequency cycle.

Annually the legal register is reviewed by a member of the SHEQ management team.

Methodology includes:

· Internal Audits

· Routine Inspections & Checks

· Review of feedback from competent authorities



In addition, specific items of legislation are reviewed during the internal audit programmes.



PERFORMANCE EVALUATION

Tradebe Chemicals UK Hendon evaluates Business performance by pro-active and reactive monitoring methods. Pro-active monitoring includes a regime of audits and inspections, reactive monitoring includes recording any unplanned events that occur as a result of our business operations.

INTERNAL AUDITS & INSPECTIONS

Tradebe Chemicals UK Hendon has an active audit programme to determine that the Tradebe Chemicals UK Hendon Policies are being implemented effectively throughout the Business. In addition, each site is required to implement an audit & Inspection schedule for their respective sites and activities to ensure that the controls identified to eliminate and reduce risk from their operations are implemented and effective.

NEAR MISS REPORTING

Tradebe Chemicals UK Hendon actively encourages a culture of Near Miss reporting as a method of proactively identifying where existing controls are either inadequate or ineffectively implemented.

Near Miss Reports are recorded as Occurrences within the TRADEBE Compliance Management Application (Q-Pulse)

 

OPPORTUNITIES FOR IMPROVEMENT

In addition, employees are encouraged to report Opportunities for Improvements (OFI’s) as a method for pro-actively identifying and suggesting where improvements can be made to enhance the performance of Our Business.





INCIDENTS

Any work-related event that results in or has the potential to result in personal injury, ill health, damage or loss to environment, property, plant materials or reputation will be defined as an incident and is reported and recorded on the Q-Pulse System. 

The following incident types have been predefined in the Q-Pulse System to facilitate Incident reporting:

· Accident

· Hazardous Occurrence

· Occupational Health

· Security

NON-CONFORMANCES

Any deviation from required standards, practices, procedures, legal requirements, or a non-fulfilment of a requirement will be defined as a Non-Conformance. All events that result in an Incident or Non-Conformance are reported and recorded on the Q-Pulse System.

INVESTIGATION OF EVENTS

Tradebe Chemicals UK Hendon seeks to identify deficiencies in its controls by conducting investigations. The purpose of the investigation is to identify the cause in order to establish appropriate corrective actions and or opportunities for improvement.























MANAGEMENT REVIEW

Annual targets are set for all aspects of Our Business. Progress against performance indicators is monitored and evaluated during the management review process. Monthly reports are produced and reviewed at management review meetings held by Site Managers, Functional Directors and the Executive Committee.

The EXCOM hold a monthly management review meeting to review performance against Tradebe Chemicals UK Hendon annual targets and any significant events or changes that will impact on the strategic direction of the business.
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IMPROVEMENT

As a result of a pro-active and reactive monitoring process numerous corrective actions and opportunities for improvements are identified and reviewed. 

CORRECTIVE ACTIONS 

Corrective actions identified and agreed as a result of an Occurrence will be documented in the Q-Pulse System. Corrective Actions will be assigned a severity type and target date defined by risk.

The following Occurrence types have been predefined in Q-Pulse to facilitate recording and monitoring of corrective actions:

· Near Miss

· Incidents

· Road Traffic Compliance

· Audits

· Regulatory Compliance

· Statutory Workplace Assessments

· Safety / Environmental Assessment Studies

· Complaint

· Opportunity for Improvement

· Defect

CONTINUAL IMPROVEMENT PROJECTS

OFI’s are reviewed during the relevant management review meeting and where appropriate an OFI will be either approved as ‘Just Do It’, ‘Rejected’ or a full ‘CI Project’ instigated utilising the DMAIC performance improvement methodology. 



Tradebe Chemicals UK Hendon will take into consideration the management of change implications and actions prior to approving & implementing a CI Project recommendation







CI Process Overview

The principle of continuous improvement is applied by relevant personnel to the elements of organisation and personnel, identification and evaluation of major hazards, operational control, management of change, planning for emergencies, monitoring performance, audit and review. As outlined below:
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[image: ]                     BAT for Boiler use for VOC Destruction





There is no change to the principle in operation of the VOC abatement system allowed under current Permit. Design intent is to apply and use an appropriate combination of the technologies outlined in Waste Treatment BREF BAT  47.

· Condensation 

· Wet scrubbing

· Recirculation of process off-gas in a steam boiler

The undertaking of distillation employs condensation as key process step. S4 project includes improvements to chiller capabilities which will improve vent condensation performance across all plants including S4.

Site containment network ensures all VOCs from plants and storage  are naturally aspirated through our wet scrubber. 

This gas stream will then be drawn by means of a fan to the burner system on the plant steam boilers. Detail in drawing A113.P.D.001 Rev02 PFD.

VOC Injection to Steam Boilers. 

Basis of Safety in design is to maintain vapour mix in the line to boilers below the Lower Explosive Limit (<20% LEL) at all times by means of dilution in air. To accomplish this, an LEL analyser will be employed in conjunction with a dilution valve that mixes the VOC with fresh air. System has been designed by our specialist consultant to cope with maximum projected loadings from all process activities. Worse case scenarios have been considered at design stage.

The system has been sized to cope with the highest instantaneous emission and stack flows seen from previous monitoring rounds plus a conservative factor for the new plant installation. The system is designed to achieve <30mg/m3 TVOC. 

The system has undergone a comprehensive Process Hazard Analysis involving independent HAZOP Lead, multidisciplinary team, relevant equipment providers and specialists.  

As above, the system is designed to meet applicable BAT AELs and our specialist consultant Socotec have conducted an air quality impact assessment of releases of VOC from all three boilers at Hendon Dock including unit on VOC destruction duty. Study has been conducted assuming worst case conditions for the assessment. 

We are aware of BAT 47 note on recirculation of process off-gases in a steam boilers and as such do not recover halogenated solvent products and do not intend to. Fuel for boilers has in place strict specification agreed with the Agency.

Monitoring will be aligned with frequencies outlined in BAT 8.

In the abnormal and highly unlikely event that the LEL value of the mixture surpasses 20%, the system will automatically redirect the mixture to a designated safe location (emergency relief point), Release from the emergency relief point have been modelled based on highest VOC load and lowest air volume (conservative worst case). Based on the desired stack height of 12m, the assessment indicates comfortable compliance with air quality standards (at residential locations) and workplace exposure limits (within and around the site boundary). In the event of emergency relief processing would cease on all Plants until normal operation is resumed

There remains the facility to redirect the waste gas stream post- scrubber to existing permitted release point A20 bypassing boiler. Air dispersion modelling for this release point conducted by Socotec shows full compliance with air quality standards. 
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Action 1 Response  


Report reference Report ID: BV4673IM/0442767 


ACTION 01. Provide a gap assessment or equivalent report demonstrating how existing 


VOC levels & other applicable pollutants have been identified and how they compare against 


the new BAT-AELs. Please include company considerations and ongoing plans 


demonstrating all steps you will undertake to become compliant with all BAT Conclusion 


requirements and ‘Chemical waste: appropriate measures for permitted facilities and in what 


timeframe.  


Deadline: 31st January 2023  


Please provide a summary and submit to the Environment Agency for review. 


 


Report.  


A Regulation 61 information request was provided to EA March 2022 also copied to local 


office. This covers information required by the EA to draft the revised Permit following issue 


of EU Waste Treatment BREF. 


The covers site detail and relevant waste treatment appropriate measures (regeneration of 


solvents).  


Relevant BAT Conclusion Requirements  


BAT 
Ref 


Description Test / 
Task 


Rationale Comments 


BAT 
4  
BAT 
45 


Monitoring of 
channelled 
emissions to 
air. 
  


TVOC The BAT-AEL does not 
apply when the 
emission load is below 
2 kg/h at the emission 
point provided that no 
CMR substances are 
identified as relevant in 
the waste gas stream, 
based on the inventory 
mentioned in BAT 3. 
  


All tanks containing 
dangerous substances 
vented to a single collection 
duct and then onto 
scrubber. Plants Vent 
directly to scrubber system.   
 
This is discussed later in 
report.  
 
 
  







BAT 
4  
BAT 
47 


Monitoring of 
channelled 
emissions to 
air. 


TVOC In order to prevent or, 
where that is not 
practicable, to reduce 
VOC emissions 
to air, BAT is to use a 
suitable combination of 
the techniques 
Adsorption, 
Thermal oxidation, 
Wet scrubber. 
Condensation.  


Combination of condensing 
and wet scrubbing applied 
which can be considered 
BAT. Adsorption using 
carbon presents a fire risk 
with some solvent VOC 
types. 


BAT  
14 


Prevent or, 
where that is 
not 
practicable, to 
reduce diffuse 
emissions to 
air.  


Minimising 
the 
number of 
potential 
diffuse 
emissions 
sources 


Generally Applicable 
This includes 
techniques such as: 
· appropriate design of 
piping layout (e.g., 
minimising pipe run 
length, reducing the 
number of flanges and 
valves, using welded 
fittings and pipes); 
· favouring the use of 
gravity transfer rather 
than using pumps; 
  


Piping design balances the 
need for minimising pipe 
runs vs risk of 
contamination or miss-
direction of materials. 
Pipe runs run across 
containment areas where 
they are not directly 
adjacent to walkways but 
are easily to access and 
inspect.  
Pipes are welded at bends 
and to make lengths off site 
which then can be 
manhandled into place on 
site and then joined by high 
integrity gaskets. All 
pipework is pressure tested 
before being brought into 
service.  
Dry break coupling  
Sample points with 
extraction 
Gravity transfer applied on 
difficult to pump streams.   


  Select and 
use high 
integrity 
equipment 


Generally Applicable 
•Valves with double 
packing seals 
•high integrity gaskets 
•Pumps / compressors / 
agitators with 
mechanical seals 
•magnetically driven 
pumps/compressors/ag
itators 


Main production and 
ROSOV valves are double 
sealed (Company standard) 
high integrity gaskets used 
on pipework.  
 
Pumps have mechanical 
seals  
 
Due to nature of many 
materials processed with 
low solids content and high 
volumes, it is not practical 
to use magnetically driven 
pumps; 







 
  Select 


appropriat
e material 
for 
equipment 


Generally adopted 
Tradebe Standards etc. 
Appropriate selection of 
construction material...  


Materials specified for 
primary containment fully 
compatible with materials 
processed (Generally 
Stainless steel).  


 
  Ensure 


containme
nt, 
collection 
and 
treatment 
of diffuse 
emissions 


Generally Applicable  
•Collecting and 
directing the emissions 
to an appropriate 
abatement system 
•IBC and drum 
decanting  


All tanks containing 
dangerous substances 
vented to a single collection 
duct and then onto 
scrubber. Plants Vent 
directly to scrubber system.   
 
IBC and drum decanting is 
small scale and carried out 
outdoors in well ventilated 
areas 


 


FROM BREF (Best Available Techniques (BAT) Reference Document for Waste 


Treatment) 


6.1 General BAT conclusions 


6.1.1 Overall environmental performance 


BAT 
Ref 


Requirement Current site status AM Applied 


1 In order to improve the 
overall environmental 
performance, BAT is to 
implement and adhere to an 
environmental management 
system (EMS) that 
incorporates all of the 
following features: Etc 
 


IMS Accredited Company 
covering; 
ISO 9001 
ISO 14001 
ISO45001 


Yes 


 2. Set up and implement 
waste 
characterisation and pre-
acceptance procedures 


Pre-acceptance fully 
implemented in line with 
BAT Requirements 
referenced in epr S05.06. 
Tradebe Procedure 134. 
Material Technical 
Assessments. 


Yes 


 Set up and implement 
waste 
acceptance procedures 


Acceptance fully 
implemented in line with 
BAT Requirements 
referenced in epr S05.06. 
Tradebe Procedure 140. 
Site (pre) Acceptance.  
Waste cannot be accepted 
on site until SAP system  
‘unlocked’ through 
acceptance system.  


Yes 







 Set up and implement a 
waste 
tracking system and 
inventory 


Waste inventory is 
managed in a batch to 
batch/day to day recording 
system. Waste throughputs 
are fully tracked with 
systems allowing full 
visibility of stock levels and 
stock ages.  


Yes 


 Set up and implement an 
output quality management 
system 


Quality Management 
system includes 
traceability, training, 
competence and controlled 
material specifications 
within SAP supported by 
ISO9001 accreditation 


Yes 


 Ensure waste segregation Waste segregation by 
designated tank storage.  


Yes 


 Ensure waste compatibility 
prior to mixing or blending 
of 
waste 


All waste in tested to a 
specification. No mixing or 
blending of wastes 


Yes 


 Sort incoming solid waste No solid waste input N/a 


3 In order to facilitate the 
reduction of emissions to 
water and air, BAT is to 
establish and to maintain an 
inventory of waste water 
and waste gas streams, 


Waste water from 
processing is tested to 
control parameters. This is 
determined from pre-
application work. 
Components in waste gas 
streams are linked to waste 
streams on site  


Yes 


In order to reduce the environmental risk associated with the 
storage of waste, BAT is to use all of the techniques given below. 


 


4 Optimised storage location Storage locations are 
compliant with HSG176 
such that there are not high 
levels of material stored in 
each bunded area and 
there is adequate 
segregation between 
storage areas.  


Yes 


 Adequate storage capacity As waste solvents are 
stored in fixed bulk tanks 
there is a limit to materials 
that can be stored. 
Adequacy of storage is 
based on mix of solvent 
streams, and storage time 
of wastes before 
processing  


Yes 


 Safe storage operation Storage is fully compliant 
with Guidance HSG176 – 
Storage of flammable 
liquids in tanks. Live 
inventory is available at all 


Yes 







times and independent 
overfill protection is rated to 
SIL 1 requirements. 
Bund capacity is always the 
larger of the 25%/110% 
rule.   


 Separate area for storage 
and handling of packaged 
hazardous waste 


Separate drum bays for 
waste material supplied in 
205L metal drums or IBCs. 
Constructed and operated 
following Guidance for the 
storage of liquids in 
intermediate bulk 
containers (HSE/SIA) and 
HSG 51, HSG 71 


Yes 


5 In order to reduce the 
environmental risk 
associated with the 
handling and transfer of 
waste, BAT is to set up and 
implement handling and 
transfer procedures. 


Handling and transfer 
procedures in place as a 
series of Operational Task 
instructions. These are step 
by step guides, have been 
subject to Safety Critical 
Task Assessment and have 
been rolled out to all 
Operational staff with 
evidenced assessments.  


Yes 


6 BAT is to monitor key 
process parameters 


Key process parameters 
are detailed in processing 
instructions and recorded. 
All parameters are 
continuously monitored and 
trended by PLC system. 
Basic process controls 
provide alarms when 
running against process 
operational ‘envelope’. 
Safety critical controls 
alarm and take shut down 
actions when running 
against the process safety 
‘envelope’.  


Yes 


9 BAT is to monitor diffuse 
emissions of organic 
compounds to air from the 
regeneration of spent 
solvents, 


Currently pipework integrity 
checking (periodic and 
detailed), Plant care checks 
(regular and thorough) and 
Shift Manager walkround 
checks (frequent and basic) 


Yes 


10 BAT is to periodically 
monitor odour emissions. 


Pre-application process 
assesses odour potential of 
waste streams.  
Materials accepted 
generally low/moderate in 
terms of odour and odours 
limited to areas on site. 


Yes 







No reports of off-site 
odours and no need 
previously for an odour 
management plan  


11 BAT is to monitor the 
annual consumption of 
water, energy and raw 
materials as well as the 
annual generation of 
residues and waste water, 
with a frequency of at least 
once per year. 


All parameters identified 
are monitored at least 
monthly and reported to EA 
at least annually.  
Tradebe has duty also to 
report these indicators 
under Corporate 
Sustainably Reporting. 
These are audited by a 
third party.  


Yes 


12 In order to prevent or, 
where that is not 
practicable, to reduce odour 
emissions, 


Pre-application process 
assesses odour potential of 
waste streams.  
Materials accepted 
generally low/moderate in 
terms of odour and odours 
limited to areas on site. 
No reports of off site odours 
and no need previously for 
an odour management plan 


N/A 


In order to prevent or, where that is not practicable, to reduce 
diffuse 
emissions to air, in particular of dust, organic compounds and 
odour, BAT is to use an appropriate combination of the techniques 
given below. 


 


14 Minimising the number of 
potential diffuse emission 
sources 


All tanks containing 
dangerous substances 
vented to a single collection 
duct and then onto 
scrubber. Plants Vent 
directly to scrubber system.   


Yes 


 Selection and use of high-
integrity equipment 


Equipment for moving 
solvents – i.e. pumps – are 
classed as having suitable 
integrity for use in an 
ATEX, Explosive 
atmosphere environment. 
This is defined as having 
suitable rating in terms of 
containment, temperature 
of operation and electrical 
safety.  


Yes 


 Corrosion prevention All primary containment is 
constructed of materials 
resistant to on site solvents 
(generally stainless steel). 
There is a programme of 
assess integrity checks to 
check containment for 


Yes 







potential areas of corrosion 
or erosion.  


 Containment, collection 
and treatment of diffuse 
emissions 


All tanks containing 
dangerous substances 
vented to a single collection 
duct and then onto 
scrubber. Plants Vent 
directly to scrubber system.   


Yes 


 Dampening N/A No Relevant Solids  Yes 


 Maintenance Plant is under 
Computerised maintenance 
management system to 
deliver planned 
preventative maintenance.  
System covers asset 
integrity, maintenance of 
safety critical equipment, 
Instrument functional safety 
and electrical safety.  


Yes 


 Cleaning of waste treatment 
and storage areas 


Site is subject to a number 
of housekeeping initiatives 
from ‘clean as you go’ 
through to organised 
housekeeping areas 
supported by daily targeted 
management inspections.  


Yes 


 Leak detection and repair 
(LDAR) programme 


Currently pipework integrity 
checking (periodic and 
detailed), Plant care checks 
(regular and thorough) and 
Shift Manager walkround 
checks (frequent and basic)  


Yes 


BAT conclusions for the regeneration of spent solvents. Emissions 
to air 


 


47 In order to reduce 
emissions of organic 
compounds to air, BAT is to 
apply 
BAT 14d and to use a 
combination of the 
techniques given below; 


• Recirculation of 
process 


• off-gases in a steam 


• boiler 


• Adsorption 


• Thermal oxidation 


• Condensation or 


• cryogenic 
condensation 


• Wet scrubbing 


Site currently uses a 
combination of 
condensation and wet 
scrubbing which can be 
considered BAT.  


Yes 


 


Further discussion on BAT 3 and BAT 47. 







BAT 3. An inventory of all materials processed is maintained along with off-gas and waste 


water. This is used for wase recovery options, costings, site and business risks along with 


protection of staff health under COSHH. It has been identified that there are CMR 


substances in TSR inventory.  


BAT47. Emission Limits. I.e., The BAT-AEL does not apply when the emission load is below 


2 kg/h at the emission point provided that no CMR substances are identified as relevant in 


the waste gas stream, based on the inventory mentioned in BAT 3. 


a) An initial options appraisal has suggested that whilst most abatement options are 


applicable (Adsorption, scrubbing, cryocondensing) the available infrastructure and 


required services suggests Thermal oxidation or VOC destruction within Boilers 


would tend to be the preferred option at site.  


 


b) Monitoring of boiler 3 has shown that this boiler is burning PGD fuel efficiently and 


emissions are very low in VOCs. 


 


c) Boiler burner service company (Saacke) has said they could potentially consider 


reintroduction of VOC stream back to the boilers. They have a number of boilers 


operating around the UK where this is happening and would look at burner design to 


accommodate what we need units to handle. 


 


d) Design review and Process Hazard Analysis currently underway with multidisciplinary 


team” 


 


e) Modelling of VOCs released from Scrubber stack has shown that the impact of site 


emission is not significant.  


BAT Discussion.  


At this stage it is not felt to be the correct approach to jump straight to abatement without 


looking at the other aspects of BAT and looking at where we can best control emissions 


overall. Currently the abatement solution would be oversized and having to deal with a very 


variable load and we would be recovering the energy from solvent rather than allowing the 


solvent to be recovered. 


In terms of BAT the correct approach should be recovering VOCs (Solvent) as close to 


source as possible to maximise recovery.  


For new projects this has been part of the project definition from the start. E.g., for the DEE 


project Tanks will be lagged to minimise heat effects, the barrel transfers will be backvented 


back to tank and VOC emissions will go via a condenser before entering VOC common 


header. 


Changes to the existing MEF tank installation can be seen as an opportunity to apply BAT 


and recover solvent in line with DEE model.  


Additional chilled cooling is to be applied across all guard condensers as Part of the S4 


projects on site. This could also be considered on exit from scrubber system to further 


minimise emissions.  


Scrubber management also to be reviewed and improved to ensure good practice is applied 


(i.e., temperature/pH control).  







Segregation of emissions from CMR materials not seen as practicable due to the flexibility 


required in storage and in processing.  


In summary. We can demonstrate site has no significant impact, we have considered BAT 


and have identified a programme of improvements – but in parallel we are working to have a 


full understanding of issues in costs in meeting the BAT-AELs if applied.  


Sector Relevant Appropriate Measures  
 
6. Emissions control appropriate measures (AM) 


These are the appropriate measures for emissions control at regulated facilities with an 


environmental permit for treating or transferring chemical waste. 


6.1. Point source emissions to air, 
 


Ref Requirement Current site status AM Applied 


1 You must contain storage tanks, 
silos and waste treatment plant 
(including shredders) to make sure 
you collect, extract and direct all 
process emissions to an appropriate 
abatement system for treatment 
before release. 


All materials fully contained 
and transferred where 
practicable in fixed lines to 
storage tanks. 
All tanks breath to a 
common VOC header via a 
pressure/vacuum line and 
then on to wet scrubber.  
All plants breath to wet 
scrubber for treatment 
before release.  


Y 


2 You must identify the main chemical 
constituents of the site’s point source 
emissions as part of the site’s 
inventory of emissions to air. 


Main chemical constituents 
identified by site inputs and 
inventory. 


Y 


3 You must assess the fate and impact 
of the substances emitted to air, 
following the Environment 
Agency’s risk assessment 
methodology. 


Dispersion modelling report 
(Socotec 2021) confirms no 
significant impact. Copied to 
EA.  


Y 


4 


To reduce point source emissions to 
air (for example, dust, volatile 
organic compounds and odour) from 
the treatment of waste, you must use 
an appropriate combination of 
abatement techniques, including one 
or more of the following systems: 


• adsorption (for example, 
activated carbon) 


• biofiltration 


• wet scrubbing 


• fabric filters 


• high efficiency particulate 
(HEPA) filtration 


A combination of 
condensation and wet 
scrubbing is used.  
 
 


Y 



https://www.gov.uk/guidance/risk-assessments-for-your-environmental-permit

https://www.gov.uk/guidance/risk-assessments-for-your-environmental-permit





• condensation and 
cryogenic condensation 


• cyclonic separation 


• electrostatic precipitation 


• thermal oxidation 


 


5 You must assess and design vent 
and stack locations and heights to 
make sure dispersion capability is 
adequate. Where monitoring is 
required, including for odour, you 
must install suitable monitoring 
points. 


Compliant monitoring points 
installed in scrubber stack. 
Dispersion modelling report 
(Socotec 2021) confirms no 
significant impact.  


Y 


6 


Your procedures must make sure 
you correctly install, operate, monitor 
and maintain abatement equipment. 
For example, this includes 
monitoring and maintaining: 


• appropriate flow and 
chemical concentration of 
scrubber liquor 


• the handling and disposal 
or regeneration of spent 
scrubber or filter medium 


 


Current scrubber has flow 
indication and a low flow 
(and low pressure) alarm. 
The scrubber vessel also 
has High- and low-level 
alarms. 
These are alarms are linked 
via the PLC system to Plant 
overview pages in Control 
Room.  
Liquor concentration is 
tested in in process lab 
each 12-hour shift and 
liquor changed out at 
threshold of 5%organics. 
Spent liquor is routed to our 
Hi COD tanks for testing 
and routing to external 
biological treatment plant.  
 


Y 


7 You should design and operate 
abatement systems to minimise 
water vapour plumes. 


No vapour plume visible 
from stack under all normal 
circumstances 


Y 


 
 
 
 


 


 







 
 

 

From: Raynes, Graham <graham.raynes@environment-agency.gov.uk> 
Sent: 01 September 2023 19:18
To: Joyce, Darren <darren.joyce@tradebe.com>
Cc: Henderson, Kevin <kevin.henderson@tradebe.com>; Wright, Colin
<colin.wright@tradebe.com>
Subject: RE: [EXTERNAL] RE: Tradebe Hendon
 
Hi Darren,
 
Apologies for the late reply.  
 
I’ve completed the duly made checks for the S4 variation application and the following points
need addressing – consider this a draft for discussion as some points need confirming before this
can be finalised.
 
Risk Assessments
There is no assessment of the emissions from the new S4 line and the performance of the
upgraded abatement system/boiler – this is required in accordance with our H1 assessment
methodology so that we can assess the impact on the environment and compliance with
applicable BAT-AELs - see Air emissions risk assessment for your environmental permit - GOV.UK
(www.gov.uk)
 
If detailed air dispersion modelling is required please refer to our guidance here Environmental
permitting: air dispersion modelling reports - GOV.UK (www.gov.uk)
 
EMS
We need a summary of the EMS – please provide a summary in accordance with Develop a
management system: environmental permits - GOV.UK (www.gov.uk)
 
Site Plan (Appendix 1 - S4 Plant Layout.pdf)
Please provide an update site plan which shows the following:

Site permit boundary identified (usually in green)
Site emission points are shown and labelled
Identifies other geographic features (roads, rivers etc)
OS NGR indicated

See https://www.gov.uk/guidance/develop-a-management-system-environmental-permits for
further guidance.
 
BAT Assessment (Appendix 5)
The assessment provided is a summary against the Waste Treatment BATCs and Common
Wastewater and Waste Gas Treatment (CWW) Document. We are applying the requirements of
the Chemical waste: appropriate measures for permitted facilities guidance found here: Chemical
waste: appropriate measures for permitted facilities - 1. When appropriate measures apply -
Guidance - GOV.UK (www.gov.uk) Please provide a summary of your proposal against the
applicable parts of the Appropriate Measures.
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One point has been brought to my attention regarding the acceptance and treatment of
halogenated wastes (as listed in Appendix 3 of the Main Document). The Waste Treatment
BATCs suggests that “recirculation of process off-gases in a steam boiler may not be applicable to
the treatment of halogenated solvent wastes, in order to avoid generating and emitting PCBs
and/or PCDD/F.”  Please also provide additional detail on how you will address this requirement
as well.
 
Fees and Charges
A habitats assessment fee is required (Table 1.19, line 1.19.2 of the charging scheme) is
required: £779.
 
It is not clear what the changes are to the storage activity – it appears several tanks have or are
being removed and new ones installed.  This may constitute a new S5.6 Part A(1)(a) activity if an
increase of over 50 tonnes capacity.  Please confirm the change in storage capacity at the site (in
terms of quantity removed, quantity being added and the impact on the overall storage
quantities held on site). This may impact the additional fee required.
 
See: https://www.gov.uk/government/publications/environmental-permitting-charges-
guidance/environmental-permitting-charges-guidance

 
I’m happy to discuss with you on whenever is convenient – I’m available all next week, barring a
few meetings.
 
Best Regards
Graham
 
Graham Raynes
Senior Permitting Officer, National Permitting Service - part of National Services E&B
Environment Agency | Richard Fairclough House, Knutsford Road, Warrington WA4 1HT

graham.raynes@environment-agency.gov.uk
External: 020302 50600
Internal: 30600
 
Help us to improve our service and complete our customer survey – click http://www.smartsurvey.co.uk/s/NPScustomer/

 

From: Joyce, Darren <darren.joyce@tradebe.com> 
Sent: 01 September 2023 08:30
To: Raynes, Graham <graham.raynes@environment-agency.gov.uk>
Cc: Henderson, Kevin <kevin.henderson@tradebe.com>; Wright, Colin
<colin.wright@tradebe.com>
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You don't often get email from darren.joyce@tradebe.com. Learn why this is important

Subject: Re: [EXTERNAL] RE: Tradebe Hendon
 

Hi Graham,
 
Any update please?
 
Kr Darren.
 
Sent from Outlook for Android

From: Joyce, Darren
Sent: Thursday, August 24, 2023 11:49:18 AM
To: Raynes, Graham <graham.raynes@environment-agency.gov.uk>
Cc: Henderson, Kevin <kevin.henderson@tradebe.com>; Wright, Colin
<colin.wright@tradebe.com>
Subject: RE: [EXTERNAL] RE: Tradebe Hendon
 
Hi Graham,
 
Thanks for update- it is most appreciated.
 
Please do not hesitate to contact us directly should there be any assistance required.
 
I trust we are still on track for Duly Made status this week?
 
KR Darren.
 
 

From: Raynes, Graham <graham.raynes@environment-agency.gov.uk> 
Sent: 18 August 2023 15:53
To: Joyce, Darren <darren.joyce@tradebe.com>
Cc: Henderson, Kevin <kevin.henderson@tradebe.com>; Wright, Colin
<colin.wright@tradebe.com>
Subject: RE: [EXTERNAL] RE: Tradebe Hendon
 
Hi Darren,
 
I will be picking this up for duly making next week – I’ll be in touch as soon as I can.
 
Best Regards
 
Graham
 

From: Joyce, Darren <darren.joyce@tradebe.com> 
Sent: 16 August 2023 15:27
To: Raynes, Graham <graham.raynes@environment-agency.gov.uk>
Cc: Henderson, Kevin <kevin.henderson@tradebe.com>; Wright, Colin
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You don't often get email from darren.joyce@tradebe.com. Learn why this is important

You don't often get email from darren.joyce@tradebe.com. Learn why this is important

<colin.wright@tradebe.com>
Subject: RE: [EXTERNAL] RE: Tradebe Hendon
 

Thanks Graham,
 
We are scheduled to complete end of September and be in a position to recover waste solvent.
 
Please can you provide any update at all as to when we may get to Duly Made status given this
timeframe, please?
 
Your support is most appreciated.
 
KR Darren
 
 

From: Raynes, Graham <graham.raynes@environment-agency.gov.uk> 
Sent: 09 August 2023 16:13
To: Joyce, Darren <darren.joyce@tradebe.com>
Cc: Henderson, Kevin <kevin.henderson@tradebe.com>; Wright, Colin
<colin.wright@tradebe.com>
Subject: [EXTERNAL] RE: Tradebe Hendon
 
CAUTION: Email originated from outside of TRADEBE. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

Hi Darren,
 
I’ve flagged the variation up as extremely urgent to our Team Leader group and they are looking
at the situation – I’m sorry not to have any more news but I will keep chasing this for you.
 
Best Regards
Graham
 

From: Joyce, Darren <darren.joyce@tradebe.com> 
Sent: 08 August 2023 09:01
To: Raynes, Graham <graham.raynes@environment-agency.gov.uk>
Cc: Henderson, Kevin <kevin.henderson@tradebe.com>; Wright, Colin
<colin.wright@tradebe.com>
Subject: RE: Tradebe Hendon
 

Hi Graham,
 
Are we OK for a catch up on S4 variation yet, please?
 
KR Darren
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From: Joyce, Darren 
Sent: 11 July 2023 16:32
To: graham.raynes@environment-agency.gov.uk
Cc: Henderson, Kevin <kevin.henderson@tradebe.com>; Wright, Colin
<colin.wright@tradebe.com>
Subject: Tradebe Hendon
 
Hi Graham,
 

Thank you for meeting on 30th June we found it very productive.
 
Have there been any developments on our S4 variation at Hendon Dock, please?
 
We could catch up directly on Teams if this is amenable.
 
Kr Darren
 
Darren Joyce
UK SHEQ Manager
Tradebe Chemicals             

 
T:  +44 (0) 1797 228 214
F:  +44 (0) 1797 226 724
M: +44 (0) 7748 621 685
E: darren.joyce@tradebe.com
www.tradebe.co.uk
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should still check any attachment before opening it. We may have to make this message and any
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may also be accessed by someone other than the sender or recipient, for business purposes.
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