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1. Introduction 

This application relates to a biological treatment permit for the Camberley Sludge Treatment Centre (STC), 

located at the Camberley Sewage Treatment Works, operated by Thames Water Utilities Ltd (Thames Water). 

The permitted activities comprise an installation for the biological treatment of waste under the Industrial 

Emissions Directive, as implemented through the Environmental Permitting Regulations 2016 (as amended). It 

relates to the non-Urban Waste Water Treatment Directive (UWWTD) treatment of indigenous UWWTD derived 

sewage sludge (‘sludge’) and imported UWWTD sludges from other works and imported waste material which is 

of a similar composition, including: sludges from waste water treatment, sludges from water preparation; cess 

waste; septic tank waste; sewer cleaning waste; and municipal sewage sludges.  References to ‘sludge’ and 

‘sludges’ within the following sections of this Environmental Permit application document includes all of the 

types of sewage sludge mentioned above but is not limited to just these types.  

The permitted activities start from the point where primary sludge and surplus activated sludge (SAS) from the 

main UWWTD treatment stream have been thickened prior to treatment; blending with imported waste of a 

similar nature to indigenous sludge and anaerobic digestion, through to its storage in the site cake barn, prior to 

its recovery to land offsite. The permit also includes the biogas handling and treatment system as a directly 

associated activity, including a biogas fuelled gas engine and site boilers, whose emissions are covered by the 

Medium Combustion Plant Directive (MCPD) also implemented through the Environmental Permitting 

Regulations 2016. 

A number of other sewage treatment related activities are undertaken at the site, outside of the scope of this 

permit, relating to the treatment of waste waters from the sewer network through aerobic processes. These 

activities are covered by the UWWTD. 

1.1 Non-Technical Summary 

This application is for a new bespoke installation permit under the Environmental Permitting (England and 

Wales) Regulations 2016 (as amended), following a change of interpretation of the Urban Waste Water 

Treatment Directive by the Environment Agency. 

It covers the biological treatment of sludge, by anaerobic digestion, with a capacity above the relevant 

thresholds.  The biological treatment of sludge includes treatment of the indigenous primary sludges and SAS 

from the onsite aerobic treatment process and treatment of imported sewage sludges from other sites, arriving 

by road to a dedicated sludge import point.  The indigenous primary sludges are generated from the aerobic 

treatment of both waste waters from the sewer network arriving into site at the works inlet and, from imported 

waste materials, arriving by road transport into a dedicated waste import point at the works inlet. There  are a 

number of directly associated activities, including the operation of a biogas fuelled Combined Heat and Power 

(CHP) unit and boilers for the generation of electricity and heat at the site, which are classified as an ‘existing’ 

combustion sources under the Medium Combustion Plant Directive. 

The site is located to the east of the Blackwater River with industrial or residential properties to three sides. 

The STC comprises an offloading point for permitted imported waste close to the works inlet of the sewage 

treatment works. This material is passed via screens to the primary settlement tanks to a sludge holding tank, 

along with indigenous sludge from the main works flow. These are transferred via drum thickeners to a sludge 

buffer tank, where imported sludge from other works is added, along with SAS from elsewhere in the sewage 

treatment works.  

The buffer tank is an enclosed steel tank, linked to an odour control unit (OCU). From the buffer tank, sludge is 

transferred to one of three primary anaerobic digesters at the site. The primary digesters are of steel 

construction with external clad insulation and roofs that are fitted with pressure relief valves. 
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Following treatment over an appropriate number of days within the primary digesters, sludge is transferred to 

one of four, open topped, above ground secondary digestion tanks located at the site. Digested sludge is held in 

these tanks for an appropriate retention time to ensure that the required level of pathogen kill is achieved in 

order to comply with digested sludge cake output quality requirements. 

Digested sludge is then transferred to a covered belt press feed tank attached to an OCU. Digested sludge is 

dewatered using a belt press and transferred by conveyor to the enclosed cake barn for storage prior to removal 

from site under the Sludge Use in Agriculture Regulations 1989, and in accordance with the Biosolids Assurance 

Scheme (BAS). Filtrate is returned via the site drainage system to the works inlet. 

Biogas from the primary digesters is captured and transferred to a double membrane gas holder for storage. The 

biogas transfer pipeline is equipped with condensate pots that capture entrained moisture from the generated 

biogas and allow it to be drained into the site drainage system for treatment.  The biogas storage holder and 

primary digester tanks are fitted with pressure release valves as a safety precaution in the event of over 

pressurising the system. 

The biogas is taken from the storage vessel for combustion in a CHP engine, generating electricity for use within 

the site, and heat to maintain primary digester temperature. This is classified as an ‘existing’ combustion plant 

under the Medium Combustion Plant Directive. In the event that additional heating is required for the primary 

digesters, biogas may be used in the onsite boilers to provide heat to the digesters.  In the event there is excess 

biogas, i.e. more than the CHP or boilers can utilise, or in the event that the CHP is unavailable, there is a ground 

mounted emergency flare. This is utilised under 10% of the year or less than 876 hours per year. The CHP is 

currently operated under RPS 109, which would be superseded by this permit. 
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2. Technical Description 

This application is for a new bespoke installation permit under the Environmental Permitting (England and 

Wales) Regulations 2016 (as amended), following a change of interpretation of the Urban Waste Water 

Treatment Directive by the Environment Agency.  It relates to a biological waste treatment permit for the 

Camberley Sludge Treatment Centre (Camberley STC), located at the Camberley Sewage Treatment Works, 

operated by Thames Water Utilities Ltd (Thames Water). 

The application covers the biological treatment of sewage sludge, both indigenous and imported from other 

waste water treatment sites, in a mixture with imported cess and septic tank derived wastes, by anaerobic 

digestion, with a capacity above the relevant thresholds. There are a number of directly associated activities, 

including the operation of a biogas fuelled CHP unit for the generation of electricity and heat at the site, which is 

classified as an ‘existing’ combustion source under the Medium Combustion Plant Directive. 

Operations at the site do not fit within the requirements of the appropriate standard rules permit (2008 no19, 

v5), due to: 

▪ Proposed site throughput exceeding that allowed in the standard rules set, which is less than 250,000 

tonnes a year; 

▪ Requirement for additional EWC codes over those in the standard rules set; and  

▪ Standard rules set not including operation of a biogas engine which would lead to multiple permits at the 

site.  

The site is located to the east of the Blackwater River and the A331. There are industrial or residential properties 

to the west, north and south of the site. The majority of the site sits within Flood Zone 1 (>1:1000 annual 

probability of river flooding) however a small area of western portion of the site is within a Flood Zone 2 area 

with a medium annual probability of flooding (between a 1:100 and 1:1000 annual probability of flooding).  The 

site sits outside any AQMA or source protection zone. There are a number of habitats sites within the appropriate 

distances, including both a SPA and multiple SSSI.  

A site plan, showing the Urban Waste Water Treatment Directive (UWWTD) wider sewage treatment works and 

the permitted area of the STC can be found in Appendix A.2 while a process flow diagram summarising the 

sludge treatment process can be found in Appendix A.4. 

The STC comprises an offloading point for permitted imported wastes, which can be found close to the inlet of 

the sewage treatment works.  These wastes are imported by road, normally from tankers and tanker vehicles, and 

consist of liquids and associated sludges from domestic and municipal sources that are similar in composition to 

those materials derived from the sewer network and managed via the UWWTD route.  . Access to the offloading 

point is controlled by the issue of keys by Thames Water to approved contractors only who have undergone 

appropriate waste pre-acceptance checks on the material they wish to import.  These keys enable the delivery 

tankers to discharge waste into the works, through a data logger. 

This imported waste material and sewer derived waste water is passed via a rag screen to the primary settlement 

tanks where the sludge is removed and pumped to a sludge holding tank. The sludge is transferred via drum 

thickeners to a sludge buffer tank, where imported sludge from other works is added, along with thickened SAS 

from elsewhere in the sewage treatment works. Operations prior to the drum thickeners are not included within 

this permit, other than the receipt of imported cess and septic tank wastes. 

The sludge buffer tank is an enclosed steel tank of 440m3capacity, linked to an Odour Control Unit (OCU). From 

the buffer tank, sludge is transferred to one of three primary anaerobic digesters at the site. The primary 

digesters are of steel construction with external clad insulation. Each primary digester has an operational 

capacity of 1,175m3, giving a total digester volume of 3,525m3. The primary digesters operate on a continuous 

basis, with the normal retention time being approx. 12 days. All digesters are equipped with high level alarms 
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and are monitored continuously for digester health, including process monitoring, for example foaming, either 

from the sewage works control centre or remotely outside of staffed hours from the regional control centre. 

Following treatment over approx. 12 days within the primary digesters, sludge is transferred to one of four, open 

topped, above ground, steel, secondary digestion tanks located at the site. Digested sludge is held in these tanks 

for approximately 8 days to ensure that the required level of pathogen kill is achieved in order to comply with 

digested sludge cake output quality requirements.  These tanks are not uniform in size with three being 1,880m3 

volume and one being 2,000m3 volume. 

Digested sludge is then transferred to a covered, steel, belt press feed tank attached to an OCU. Sludge is 

dewatered following the addition of polymer to aid coagulation, using a belt press and transferred by conveyor 

to the enclosed cake barn for storage prior to removal from site under the Sludge Use in Agriculture Regulations 

1989 (SUiAR), and in accordance with the Biosolids Assurance Scheme (BAS). The belt press liquors (filtrate) 

from the dewatering of digested sludge are collected and contained within the liquor return pumping station, 

before being returned via the site drainage system to the inlet of the STW, by liquor return pumps, for aerobic 

treatment. . Polymer is stored in 1,000 litre intermediate bulk containers (IBCs) which are located on bunds on 

made ground. As the cake barn is enclosed and equipped with an abated air extraction system (the OCU) there is 

no risk from bioaerosols from stored cake. 

Biogas from the primary digesters is captured and transferred to a double membrane gas holder, for storage. 

The biogas transfer pipeline is equipped with condensate pots that capture entrained moisture from the 

generated biogas and allow it to be drained into the site drainage system for treatment.  The biogas storage 

holder is fitted with pressure release valves as a safety precaution in the event of over pressurising the system. 

The primary digesters are similarly equipped with pressure relief valves to prevent over pressurisation. 

The biogas is taken from the storage vessel for combustion in a CHP engine with a thermal input of 1,412 kW 

and electrical output of 600 kW, generating electricity for use within the site and heat to maintain primary 

digester temperature. This is classified as an ‘existing’ combustion plant under the Medium Combustion Plant 

Directive. In the event that additional heating is required for the primary digesters, biogas may be used in the 

onsite boilers to provide heat to the digesters.  There are two dual fuelled boilers each with a thermal input of 

650 kW which run on both biogas and natural gas from the mains.  In the event there is excess biogas, i.e. more 

than the CHP or boilers can utilise, or in the event that the CHP or boilers are unavailable, there is a ground 

mounted emergency flare. This is utilised under 10% of the year, less than 876 hours per year. The thermal input 

of combustion plant at the site is below 5MW. 

An air dispersion model using ADMS has been prepared for the air emissions from combustion plants at the site 

and is provided as Appendix E to this application. The key findings are that the assessed CHP engine and boilers 

are acceptable from an air quality perspective.  

Anaerobic digestor operations are monitored automatically from the control centre at the site and outside of 

normal operational hours, from the regional control centre.  Checks include digester health, temperature and 

operation, including for the presence of foaming, which is treated with anti-foam as appropriate. All tanks are 

equipped with appropriate high-level alarms and automatic cut off valves to minimise the risk of overtopping.  

The digester tanks are also fitted with dual pressure relief valves which operate in an emergency to minimise the 

risk of overtopping from over- or under-pressurisation.  Site operations are covered by Thames Water’s 

management system, including the preventative maintenance program for the site. 

Site drainage from operational areas is captured within the site wide drainage system and returned to the works 

inlet of the sewage treatment works for treatment within the UWWTD treatment route.  A full assessment of the 

relevant sections of the Waste Treatment BRef and associated BAT conclusions document has been supplied as 

Appendix D.  The site infrastructure is not currently fully compliant with some requirements of BAT, specifically 

with regards to: 

• Containment and bunding 
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• Containment and surfacing 

The wider sewage treatments works has an odour management plan which is supplied as Appendix F.   

There is no requirement for a fire prevention plan, due to the nature of the wastes treated at the site and the 

processes utilised, in accordance with Environment Agency guidance.  

Please see Appendix A for photographs of key plant infrastructure. 

2.1 Regulatory listing 

The installation is permitted as a Schedule 1 listed activity under the Environmental Permitting (England and 

Wales) Regulations 2016 (as amended).  

The relevant listing under Schedule 1 is: 

Section 5.4 Disposal, recovery or a mix of disposal and recovery of non-hazardous waste 

Part A(1) (b); Recovery or a mix of recovery and disposal of non-hazardous waste with a capacity exceeding 75 

tonnes per day (or 100 tonnes per day if the only waste treatment activity is anaerobic digestion) involving one or 

more of the following activities, and excluding activities covered by Council Directive 91/271/EEC—  

(i) biological treatment; 

In addition to the listed activity at the site, there is a directly associated activity of a biogas combustion plant 

which is also a specified generator (SG), covered by the Medium Combustion Plant Directive (MCPD) under 

Schedule 25A and B of the Environmental Permitting (England and Wales) Regulations 2016 (as amended). 

The site includes the following Directly Associated Activities (DAA): 

• Imports of waste, including sludge from other sewage treatment works and imports of municipal liquid 

or sludges similar in composition to UWWTD derived materials; 

• Blending of indigenous sludges and imported wastes/waste sludge prior to treatment; 

• Storage of digestate prior to dewatering; 

• Dewatering of digested sewage sludge; 

• Transfer of dewatering liquors via site drainage back to the head of the sewage treatment works; Storage 

of dewatered digested sludge cake prior to offsite recovery; 

• Storage of biogas; 

• Combustion of biogas in an MCPD and SG compliant biogas CHP unit and boilers; 

• Emergency flare; and 

• Storage of raw materials. 

The waste activity at the site is: 

• Imports of waste to the works inlet for treatment through the UWWTD route. 
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In addition to the listed activity at the site, there is a directly associated activity of a biogas combustion plant 

which is also a specified generator, covered by the MCPD under Schedule 25A and B of the Environmental 

Permitting (England and Wales) Regulations 2016 (as amended). This comprises: 

▪ 1x 1.5MWth CHP engine 

▪ 2x 650kWth boilers 

Total thermal input of site is 2.8MWth in routine use. 

Note that backup generators at the site sit outside of the installation boundary and scope of MCPD and SG 

requirements.  Generators are used for backup power generation only and regular testing for this purpose.  

Generators are not used for TRIAD avoidance, STOR or peak loading. 

Combustion Plant 

Camberley CHP 1 

MCP specific identifier*  Camberley - CHP 1 

12‐digit grid reference or latitude/longitude  E 486152 N 159428 

Rated thermal input (MW) of the MCP  1.4 

Type of MCP (diesel engine, gas turbine, other engine 

or other MCP)  
Gas turbine 

Type of fuels used: gas oil (diesel), natural gas, 

gaseous fuels other than natural gas  

Biogas 

Date when the new MCP was first put into operation 

(DD/MM/YYYY)  

18/04/2016 

Sector of activity of the MCP or the facility in which it 

is applied (NACE code**)  
E37.0.0 

Expected number of annual operating hours of the 

MCP and average load in use  

5,100 

Where the option of exemption under Article 6(8) is 

used the operator (as identified on Form A) should 

sign a declaration here that the MCP will not be 

operated more than the number of hours referred to 

in this paragraph  

N / A 

 

Camberley Boiler 1 

MCP specific identifier*  Camberley – Boiler 1 

12‐digit grid reference or latitude/longitude  E 486211 N 159423 

Rated thermal input (MW) of the MCP  0.7 

Type of MCP (diesel engine, gas turbine, other engine 

or other MCP)  

Boiler 

Type of fuels used: gas oil (diesel), natural gas, 

gaseous fuels other than natural gas  
Dual fuelled (Biogas or natural gas) 

Date when the new MCP was first put into operation 

(DD/MM/YYYY)  

30/09/2013 
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Camberley Boiler 1 

Sector of activity of the MCP or the facility in which it 

is applied (NACE code**)  

E37.0.0 

Expected number of annual operating hours of the 

MCP and average load in use  
TBC (modelled operating all year) 

Where the option of exemption under Article 6(8) is 

used the operator (as identified on Form A) should 

sign a declaration here that the MCP will not be 

operated more than the number of hours referred to 

in this paragraph  

N / A 

 

Camberley Boiler 2 

MCP specific identifier*  Camberley – Boiler 2 

12‐digit grid reference or latitude/longitude  E 486213 N 159424 

Rated thermal input (MW) of the MCP  0.7 

Type of MCP (diesel engine, gas turbine, other engine 

or other MCP)  
Boiler 

Type of fuels used: gas oil (diesel), natural gas, 

gaseous fuels other than natural gas  

Dual fuelled (Biogas or natural gas) 

Date when the new MCP was first put into operation 

(DD/MM/YYYY)  

30/09/2013 

Sector of activity of the MCP or the facility in which it 

is applied (NACE code**)  

E37.0.0 

Expected number of annual operating hours of the 

MCP and average load in use  

TBC (modelled operating all year) 

Where the option of exemption under Article 6(8) is 

used the operator (as identified on Form A) should 

sign a declaration here that the MCP will not be 

operated more than the number of hours referred to 

in this paragraph  

N / A 
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3. Form A1 Questions 

Information to be added re: CoTC holder and directors 
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4. Form B2 Questions 

1 About the permit 

1a Discussions before your application 

There have been no specific pre-application meetings with National Permitting about this application, however, 

some discussions have been held with local area EA officers. 

1b Is the permit for a site or for mobile plant? 

This application relates to a site. 

2 About the site 

2a What is the site name, address, postcode and national grid reference? 

Camberley Sludge Treatment Centre; 

Camberley Sewage Treatment Works,  

Riverside Way,  

Camberley,  

GU15 3YL.   

NGR SU 86407 59453 

2b What type of regulated facility are you applying for? 

This application relates to a bespoke installation 

2c If you are applying for more than one regulated facility on your site, what are their types 

and their grid references? 

This application is for a single regulated facility, namely an installation. 

2d Low impact installations (installations only) 

2d1 Are any of the regulated facilities low impact installations? 

No, this application is not for a low impact installation 

2e Treating batteries 

2e1 Are you planning to treat batteries?  

No, this application is not for the treatment of batteries 
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2f Ship recycling 

2f1 Is your activity covered by the Ship Recycling Regulations 2015?  

No, this application is not covered by the Ship Recycling Regulations 2015 

2g Multi‐operator installation 

No. This is not a multi-operator installation 

3 Your ability as an operator 

3a Relevant offences 

3a1 Have you, or any other relevant person, been convicted of any relevant offence? 

Yes. The applicant has been convicted of a relevant offence within the last 12 months. 

Event 

Name 

Court  Date of 

hearing 

Fine Summary 

EA v 

TWUL - 

Henley 

STW  

Aylesbury 

Crown Court 

26-Feb-21 £2,300,000.00 

£87,944.00 (costs) 

TWUL pleaded guilty to one charge 

(Count 2) and one charge (Count 1) lay 

on the file after a not guilty plea.   

Count 1: Between the 17th day of April 

2016 and 26th April 2016 at Henley 

Sewage Treatment Works, Fawley, 

Henley-On-Thames, Oxfordshire, you 

failed to comply with or contravened an 

environmental permit, namely 

CNTD.D61 Schedule 01 Condition 1 (1), 

in that the works was not operated and 

effluent was not treated in a manner 

which so far as reasonably practicable 

minimised the polluting effects of the 

discharge made from the works on 

controlled waters. Contrary to 

Regulation 38(2) of the Environmental 

Permitting (England and Wales) 

Regulations 2016 

Count 2: On the 23rd day of April 2016 

at Henley Sewage Treatment Works, 

Fawley, Henley-On-Thames, 

Oxfordshire you contravened 

Regulation 12 (1) (b) of the 

Environmental Permitting (England and 

Wales) Regulations 2016 by causing a 

water discharge activity, namely the 

discharge of partially treated effluent 

consisting of ammoniacal nitrogen into 

the Fawley Court Ditch and Fawley 

Court Stream except under and to the 

extent authorised by an environmental 

permit. Contrary to Regulations 38(1) 
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(a) and 12 (1) (b) of the Environmental 

Permitting (England and Wales) 

Regulations 2016.  

3b Technical ability 

Thames Water uses WAMITAB qualified staff at their waste facilities. The name of the relevant person for the site 

has been named below and full details have been provided separately on a spreadsheet 

Mr Justin Langham 

Please see Appendix B for evidence of competency 

3c Finances 

Installations, waste operations and mining waste operations only. 

Do you or any relevant person or a company in which you were a relevant person have current or past 

bankruptcy or insolvency proceedings against you? 

No  

3d Management systems  

Thames Water confirms that its management systems meets the requirements of the Environment Agency’s 

guidance on the requirements of a management system. 

What management system will you provide for your regulated facility? 

Identify the form of the management system from the list:  

• Own management system   

Thames Water has a company-wide management system which is tailored for each site, based on the assets and 

features of that specific site.   

Scope  

Thames Water has a company-wide environmental management system, with site specific elements.    

Environmental Policy   

Implementation of Thames Water’s Environmental Policy is approved by the Thames Water Executive Committee 

of the Thames Water Board and is the responsibility of all employees, with the Chief Executive being accountable 

for its implementation. The policy covers all company activities, including this installation, and applies to all 

individuals who are employed by, or carry out work on behalf of, any Thames Water company including 

contractors, temporary staff and agency workers. The Management Systems Team is responsible for the 

implementation and assurance of the EMS, the site operations teams will be responsible for maintaining ongoing 

compliance with the EMS and managing the site. 

Management and Responsibilities 
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The Management Systems Team (EMS specialists) have responsibility for the management and upkeep of the 

EMS. Compliance with specific elements of environmental legislation is managed by the relevant Business Areas 

across the Company. The Environmental Assurance Team maintain a Legal Register and, in consultation with 

Operations Teams, the environmental permitting team and other specialists, assess environmental risks for in-

scope areas using a significance scoring method under normal, abnormal and emergency conditions. Significant 

environmental aspects and impacts take into account legal and other requirements, cost to the business, scale of 

impact and interested parties.   

Management Systems Team are responsible for setting internal environmental standards which are then 

implemented by the relevant business areas. The Standards and other relevant information are communicated 

through a number of routes. Incident and corrective action routes exist to promote continual improvement. The 

team run a programme of Management System Audits to determined adherence to the environmental policy 

and environmental standards. 

Local operating procedures are the responsibility of the operational teams that operate the sewage works.   

The defined roles and responsibilities are allocated to relevant personnel, depending on their job description, 

qualifications, knowledge, experience and training. Training and competency are based on specific roles.   

Operational Control   

Procedures are in place within the EMS to identify and control environmental issues arising from company 

activities. Each department is required to achieve operational control of its activities and, using a central 

database managed by the EMS team, identify and record any departmental environmental issues.   

Routine sewage treatment operations and activities are recorded within the corporate management database, 

SAP. These include routine inspections, monitoring and maintenance tasks.    

Non-routine activities, such as major overhauls/refurbishments, which involve the use of sub-contractors are 

assessed for health, safety and environmental risks and method statements are produced to address these.   

Contractors who are required to carry out major services are closely managed by the team to ensure that 

compliance with Thames Water’s H&S and environmental policies is achieved.  No contractors may work on site 

without having undergone a full site induction and being issued with a Thames Water Operational Safety 

Authorisation (TWOSA) for the task(s) they intend to complete.   

Processes on site operate continuously, 24-hours per day, 7-days per week, apart from maintenance 

periods.  The plant is designed to operate unattended with process parameters being monitored continuously. 

Operating logs are stored electronically.     

Maintenance and Monitoring 

Management will have the ultimate responsibility for the effective maintenance of plant throughout the 

company. The facility has named staff that are responsible for day-to-day maintenance operations and 

contractors are also used as required. All maintenance is logged on SAP. The following basic inspections and 

maintenance activities are indicative of those carried out on site: 

• Daily operation of plant (24/7) involves visual inspection of operational assets; 

• Daily inspection of temporary pipe work installed; 

• Routine maintenance programme for plant; and 

• Routine lubrication programme. 
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Personnel responsible for the inspection, testing and maintenance of pollution prevention infrastructure are 

trained to an appropriate. 

All regular maintenance of all plant and equipment will be completed on the time scale specified by the 

equipment manufacturer including routine inspections (e.g. weekly analysis of the engine oil to ensure it is 

changed at the optimal time, and to identify signs of engine wear). An engine overhaul is likely to be scheduled 

every 12,000 operating hours. This high-level preventative maintenance is designed to avoid unscheduled down 

time, maximising the plant availability and its ability to control emissions and maintain an efficient level of 

operation between overhaul services. Record sheets will be completed that would highlight any issues that may 

require operator intervention outside the routine maintenance programme. 

Environmental Improvement 

Thames Water is committed to environmental improvements and has established environmental targets and 

plans within its EMS relating to materials and waste management, transport, climate change mitigation and 

adaptation (energy efficiency and renewable energy generation), water resources, biodiversity, river water 

quality, and drainage asset performance. 

The EMS is subject to a Senior Management Review twice a year to consider environmental performance, 

objectives and targets and continual improvement. 

Competence, Training and Training Records   

Thames Water aims to ensure that all employees are in possession of the knowledge, skills and experience 

necessary to perform their role in accordance with the company's operating procedures and in full compliance 

with the law.  Training needs are identified by the employee’s immediate supervisor or line manager.   

For those sites treating ‘waste’ as defined by the Waste Regulations 2011, coverage at all permitted sites by staff 

who hold the appropriate level of WAMITAB ‘Certificate of technical Competence’ is monitored centrally. This 

aspect of the staff training is currently being reviewed in light of the change in permitting requirements for 

sludge treatment centres. 

For each internal training course held a Training Record is issued. The Training Record includes a statement of 

understanding, which the employee signs to confirm that he/she has attended the course and understood the 

subject matter.    

Induction training is carried out by the responsible line manager and consists of an introduction to the 

Company's Environmental Health and Safety Policy and description of emergency response and spill prevention 

procedures.    

Staff receive specific training in the plant’s operation and the environmental impact of the process as well as 

health and safety. The operators will have a detailed understanding of the operational procedures for the site for 

both normal and abnormal operation. As part of the training, operators will receive specific instructions 

relating to those aspects of plant operation that have the potential for a negative impact on the environment. 

This training will be provided by the equipment manufacturers or in-house staff as appropriate.   

Contractors   

There are several procedures to ensure contractors have the required skills and environmental competencies to 

carry out works at the site.    

Initially, contractors are assessed by the procurement department for inclusion on the approved supplier list, 

which includes health and safety and environmental criteria for example, waste documentation such as waste 

carrier’s licence/training certificates. Even when the contractors are on the approved supplier list, they are still 

further assessed for each specific contracted activity.   
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The contactor is required to submit a method statement prior to any commencement of work, identifying how 

work is to be undertaken and the associated risks. The method statement must be approved by the Site Manager, 

who will also identify any site hazards and issue an Authorisation to Work/Enter the site, following a site 

induction. When on-site, the contractor must carry this Authorisation to Work at all times.   

Incidents, Non-Compliances and Complaints   

Thames Water has procedures for incidents, non-compliances and environmental complaints.     

Incidents are managed through site specific procedures which ensure that all incidents are logged and that 

necessary preventative and/or corrective actions are taken.   

Customer complaints are made via the Customer Centre which will log all complaints on SAP CRM and pass the 

details of the complaint onto the local Operations (Process Manager and Team Manager), either directly or via 

the Operational Management Centre.  The Operations team will investigate the details of the complaint and take 

appropriate action, as per details of the site Odour Management Plan.  Checks may be completed which could 

include physical checks onsite of the operation of plant and off site checks of odour, with all of the actions taken 

being logged.  Where appropriate, site management may contact the customer to discuss the outcome of the 

complaint, otherwise, there is a customer communication plan that identifies how and when contact will be made 

with customers and other stakeholders.   

Information regarding complaints is recorded to allow determination of an appropriate response (corrective 

action) and to determine what measures need to be taken in the future to prevent its reoccurrence (preventive 

action). These records will be maintained as part of the management system for a minimum of four years.   

Communication   

There are regular meetings held on site to discuss all aspects of the treatment works and performance against 

targets.  These meetings include the operation and performance of the installation.  Other communication 

methods to promote environmental management issues and continual improvement include: ‘Lessons Learnt’ 

bulletins, OSC portal forums, formalised event learning processes following an operational incident and 

compliance audits.  

4 Consultation 

Could the waste operation or installation involve releasing any substance into any of the 

following? 

4a A sewer managed by a sewerage undertaker? 

No. The site discharges into a drainage system of the wider sewage treatment works, controlled and operated by 

the applicant as sewerage undertaker. 

4b A harbour managed by a harbour authority? 

No 

4c Directly into relevant territorial waters or coastal waters within the sea fisheries district 

of a local fisheries committee? 

No 
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4d Is the installation on a site for which: 

4d1 a nuclear site licence is needed under section 1 of the Nuclear Installations Act 1965? 

No  

4d2 a policy document for preventing major accidents is needed under regulation 5 of the 

Control of Major Accident Hazards Regulations 2015, or a safety report is needed under 

regulation 7 of those Regulations? 

No 

5 Supporting information 

5a Provide a plan or plans for the site 

Please see Appendix A for: 

▪ Site location plan; 

▪ Site layout plan; 

▪ Site drainage plan; 

▪ Block flow diagram of site operations. 

5b Provide the relevant sections of a site condition/baseline report if this applies 

See Appendix C for an H5 template site condition report for the site.  

As this is an operational site with a long history as a sewage farm and sewage treatment works, Thames Water 

have chosen not to provide background monitoring data for the site. This lack of background monitoring data is 

in accordance with appropriate Environment Agency guidance and Thames Water acknowledge that this may 

impact on any later surrender application for the site. 

5c Provide a non‐technical summary of your application 

Please see earlier text in Chapter1. 

5d Are you applying for an activity that includes the storage of combustible wastes? 

No. The site processes sit outside the scope of the Environment Agency fire prevention plan guidance, as set out 

in the Environment Agency guidance document ‘Appropriate measures for the biological treatment of waste’. 

6 Environmental risk assessment 

An environmental risk assessment of the site changes has been carried out in line with the requirements of the 

Horizontal Guidance Note H1 and Guidance given on gov.uk. This guidance specifies the following approach to 

carrying out an environmental risk assessment for a proposed activity: 

▪ Identify potential risks that your activity may present to the environment; 

▪ Screen out those that are insignificant and don’t need detailed assessment; 

▪ Assess potentially significant risks in more detail if needed; 

▪ Choose the right control measures, if needed; and 



Environmental Permit Application - Camberley Sludge Treatment 

Centre 
 

 

 

TW_STC_EPR_01 16 

▪ Report your assessment. 

 

Site tank inventory 

Tank Purpose Number Operational Volume (m3) Construction 

Sludge Holding Tank 1 350 Steel 

Sludge Buffer Tank 1 440 Steel 

Primary Digester 3 1175 Steel 

Secondary Digester 3 1880 Steel 

1 2000 Steel 

Belt Press Feed Tank 1 200 Steel 

 

Designated site review 

Site Name Designation Direction 

from site 

Distance 

from site 

Thames Basin Heaths (multiple 

units) 

SPA North,     

East,      

South and 

West 

1700 m, 

4400 m, 

4500 m, 

950 m  

Thursley, Ash, Pirbright and 

Chobham 

SAC East & South 4400 m 

Blackwater Valley  SSSI North-West 600 m 

Castle Bottom to Yateley and 

Hawley Commons 

SSSI West 900 m 

Broadmoor to Bagshot Woods and 

Heaths 

SSSI North-East 1700 m 

Sandhurst to Owlsmoor Bogs and 

Heaths 

SSSI North-West 2900 m 

Edgbarrow Woods LNR North-West 4000 m 

n/a RAMSAR   
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n/a MPA   

Data taken from MAGIC.gov.uk website, accessed July 2020.  For habitat sites, the relevant distance for 

consideration are: International designations (SAC, MPA, SPA and Ramsar - 10km); National designations (SSSI – 

2km); Nature reserves (2km)  

The Camberley Sewage Treatment Works is in close proximity to a number of designated habitats and the 

nearest one, a SSSI, the Blackwater Valley is 600 m to the North-West.  Castle Bottom to Yateley and Hawley 

Commons SSSI and the Broadmoor to Bagshot Woods and Heaths SSSI are both also within 2 km of the site.  

Areas of the Thames Basin Heaths SPA can be found North, East, South and West of the site, with the closest part 

approximately 950 m West of the site boundary. The Thursley, Ash, Pirbright and Chobham SAC can be found 

East and South of the site, approximately 4400 m at its closest. There are no Local or National Nature Reserves 

within 2 km of the site.  The site is also greater than 10 km from the nearest AONB, MPA and RAMSAR site. 

The site sits outside a source protection zone (SPZ).  

The majority of the site sits within Flood Zone 1 (>1:1000 annual probability of river flooding) however a small 

area of Western portion of the site is within a Flood Zone 2 area with a medium annual probability of flooding 

(between a 1:100 and 1:1000 annual probability of flooding).  The permitted area of the site sits fully within a 

Flood Zone 1 area.  

The site is 1200 m away from the nearest AQMA.  The Surrey Heath AQMA, declared by Surrey Heath Borough 

Council for Particulate Matter PM10 – 24-hour mean and Nitrogen Dioxide NO2 – Annual Mean is to the South 

East of the site.  



Environmental Permit Application - Camberley Sludge Treatment 

Centre 
 

 

 

TW_STC_EPR_01 18 

Consideration Receptors Discussion Detailed 

Environmental 

Risk Assessment? 

Amenity issues: 

Litter, vermin and 

pests 

Human health receptors: Single houses or groups of houses (estates, 

villages etc.). Schools and hospitals. Footpaths, amenity and recreation 

areas such as playing fields and playgrounds. Industrial estates and rail 

stations. 

The site is located in a suburban area within an industrial estate close to a 

major conurbation and roads. Commercial premises are situated on the 

Southern boundary while the Northern and Eastern boundaries consist of 

light industrial and manufacturing premises. The nearest residential 

dwellings are located approximately 150 m East of the site. 

Ecological receptors: There are no MPAs or RAMSAR sites within 10km of 

site.  

The nearest SPA is the Thames Basin SPA, 950m West of the site but parts 

of the SPA do occupy areas in all directions from the site.  The closest 

SAC, Thursley, Ash, Pirbright and Chobham, is 4.4 km East and South of 

the site.  There is three SSSIs within 2km of the site.  The Blackwater 

Valley SSSI is 600 m to the North-West of the site, the Castle Bottom to 

Yateley and Hawley Commons are 900m to the West and the Broadmoor 

to Bagshot Woods and Heaths SSSI are 1.7 m to the North-East. 

There are no LNRs within 2km of the site. 

The wastes handled at the site are primarily liquids and sludges, 

along with UWWTD derived material delivered by sewer. As such, 

there is no source of litter within the materials handled at the 

site. 

In the unlikely event pests or vermin are observed on site a 

suitable contractor is called in as soon as practicable. 

X 

Dust and 

bioaerosols 

Human health receptors: Single houses or groups of houses (estates, 

villages etc.).  Schools and hospitals.  Footpaths, recreation areas such as 

playing fields and playgrounds. Industrial estates and rail stations. 

For human health and ecological receptors, see notes for Litter above. 

The impact of dust on human health will depend on the distance and wind 

direction. For bioaerosols this is 250m 

The wastes handled at the site are liquids, sewage sludges and 

digested sludge cake, along with UWWTD derived material 

delivered by sewer.  

The site will not be handling inherently dusty or powdery wastes. 

Digested sludge cake is stored in a totally enclosed and abated 

cake barn and therefore bioaerosols will not impact on nearby 

receptors.  

Roads will be maintained to avoid the production of dust. 

Digested sludge cake has sufficient moisture content to ensure it 

does not give rise to dust. 

X 
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Assessment of point 

source emissions to 

air  

Emissions deposited 

from air to land 

Human health receptors: Single houses or groups of houses (estates, 

villages etc.).  Schools and hospitals.  Footpaths, recreation areas such as 

playing fields and playgrounds. Industrial estates and rail stations. 

For human health and ecological receptors, see notes for Amenity issues 

above. 

The impact of emissions from air on human health will depend on the 

distance and wind direction.  

 

ADMS modelling indicates that boilers and the CHP are unlikely 

to result in unacceptable impacts on air quality; full details can 

be found in Appendix E 

Use of the emergency flare is limited to emergency situations 

and during planned maintenance activities to either the CHP 

engine or boilers.  Pressure relief valves are not used routinely to 

control biogas volumes and would only operate in an emergency. 

Fugitive emissions to air are assessed in Table C3-3b(i). 

X 

Assessment of point 

source and fugitive 

emissions to water 

The River Blackwater is located 200m West of the site boundary.  A 

balancing pond for the industrial estate is 100m South-West of the site 

and a drainage ditch associated with the works runs from within the works 

to discharge into the River Blackwater. The majority of the works is in 

Flood Zone 1, including the treatment works, although other parts of the 

site are within flood zones 2, with the greatest flood risk being associated 

with the drainage ditch.  

Surface water drainage within the site drains to the inlet of the sewage 

treatment works for full treatment prior to discharge.  

The main product of the process is a digested sludge cake, which 

is stored within Flood Zone 1, within a totally enclosed cake barn 

equipped with drainage.  

Other aqueous discharges generated by the biological waste 

treatment process and DAAs are limited (comprising only biogas 

condensate, dewatering liquors and surface water run off). These 

sources are discharged to the on-site drainage system where 

they are transferred to main sewage works inlet.  

Due to the nature and small quantity of these emissions no 

further assessment of point source emissions is deemed 

necessary. 

X 

Assessment of 

odour 

Human health receptors: Single houses or groups of houses (estates, 

villages etc.).  Schools and hospitals.  Footpaths, recreation areas such as 

playing fields and playgrounds. Industrial estates and rail stations. 

For human health and ecological receptors, see notes for Amenity issues 

above. 

The impact of emissions from odour on human receptors will depend on 

the distance and wind direction. 

The wider sewage treatment works, which includes the area of 

the STC to be permitted, has processes in place to minimise 

odour which includes physical containment, odour abatement, 

management systems, procedures and monitoring to control 

fugitive emissions of odour at the plant.  Odour from the STC 

cannot be considered in isolation from the wider works.  

The sewage treatment works has an odour management plan, 

which is appended as Appendix F. 

There is no history of odour complaints associated with the 

Camberley sewage treatment works. 

X 

Energy  Global atmosphere (direct and indirect emissions) 

Use of biogas on site within the CHP engine and/or boilers 

minimises the need to import non-renewable electricity and gas 

from the National Grids.  Minimising the imports of grid 

electricity has the potential to reduce carbon intensity of energy 

used at Camberley.   

X 
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Good maintenance procedures will help the plant run efficiently 

and reduce site energy consumption.  Use of LED lighting 

reduces site consumption.  

Land and disposal of 

waste to other 

processes 

Rivers and streams – see Assessment of point source and fugitive 

emissions to water above. 

Drainage systems/sewers. 

The site lies outside any Groundwater Source Protection Zones (SPZ).  

Aquifers are classified as Secondary A (bedrock) and Secondary A 

(superficial drift). 

All waste streams are disposed of off-site for recovery or disposal 

and will continue to be transferred (and consigned where 

hazardous) to appropriately permitted facilities.  

X 

Noise and vibration 

Human health receptors: Single houses or groups of houses (estates, 

villages etc.). Schools and hospitals. Footpaths, amenity and recreation 

areas such as playing fields and playgrounds. Industrial estates and rail 

stations. 

The site is located in a suburban area within an industrial estate close to a 

major conurbation and roads. Commercial premises are situated on the 

Southern boundary while the Northern and Eastern boundaries consist of 

light industrial and manufacturing premises. The nearest residential 

dwellings are located approximately 150 m East of the site. 

Ecological receptors: There are no MPAs or RAMSAR sites within 10km.  

The nearest SPA is the Thames Basin SPA, 950m West of the site but parts 

of the SPA do occupy areas in all directions from the site.  The closest 

SAC, Thursley, Ash, Pirbright and Chobham, is 4.4 km East and South of 

the site.  There is three SSSIs within 2km of the site.  The Blackwater 

Valley SSSI is 600 m to the North-West of the site, the Castle Bottom to 

Yateley and Hawley Commons are 900m to the West and the Broadmoor 

to Bagshot Woods and Heaths SSSI are 1.7 m to the North-East. 

There are no LNRs within 2km of the site. 

Site design minimises the impact of noise on offsite receptors 

through building orientation, building design, finishes and 

location of openings. 

Noise from plant and equipment will be minimised through 

purchasing decisions and a robust preventative maintenance 

programme. 

Site has a one-way system for traffic and site speed limits.  Waste 

deliveries are not 24/7.  Operation of shovel loaders and similar 

vehicles will predominantly take place within the cake barn, 

minimising noise impacts from these sources.  

There will be no sources of vibration within the facility. 

Noise and vibration emissions are assessed in Table B3-3b(iii). 

There is no history of noise complaints associated with this site. 

X 

Other issues 

(including visual 

impact) 

Not Applicable There are no other site-specific environmental risks identified X 
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6b Climate change risk screening 

 

Category Screening Question Score 

Timescales How long will a permit be required for this site/activity? 

Until 2060 or beyond (more than 40 years from now) 

5 

 

Flooding What is your site’s risk of flooding from rivers or the sea? 

Medium risk 

 

2 

 

Water Use If you use water for your site operations or fire prevention, what is the source 

of your water? 

Water not required  

 

0 

 

Climate Change Risk Assessment 



Environmental Permit Application - Camberley Sludge Treatment 

Centre 
 

 

 

TW_STC_EPR_01 22 

Thames river basin district: climate change risk assessment worksheet  

Name (as on your part A application form): Thames Water Utilities Ltd, Camberley Sludge Treatment Centre 

Our permit reference number (if you have one): tbc 

Your document reference number: tbc 

Risk assessment worksheet for the 2050s 

Thames river basin district 

 

Potential 

changing 

climate variable  

A 

Impact 

B 

Likelihood 

C 

Severity 

D 

Risk 

(B x C) 

E 

Mitigation 

(what will you do to mitigate this risk) 

F 

Likelihood 

(after 

mitigation) 

G 

Severity 

(after 

mitigation) 

H 

Residual risk 

(F x G) 

1. Summer daily 

maximum 

temperature 

may be around 

7°C higher 

compared to 

average summer 

temperatures 

now. 

6  4  6 24  Risk of digesters heating beyond optimal 

operating temperature. Digesters are 

insulated against worse impacts. 

Risk of increased odour from sewage 

processes. Tanks are covered and OCU’s 

utilised as appropriate  

2 2 4 

2. Winter daily 

maximum 

temperature 

could be 4°C 

more than the 

current average. 

 2 2 4 8 Digesters are insulated and equipped with a 

heat exchange system. Therefore, may not 

need boilers or heat from CHP.  The site may 

require a new gas engine to utilise additional 

biogas, however, the current engine will need 

to be replaced prior to this once it reaches 

the end of its operational lifespan (prior to 

2 2 4 
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2050).  An assessment of engine size can be 

undertaken then 

3. The biggest 

rainfall events 

are up to 20% 

more intense 

than current 

extremes (peak 

rainfall 

intensity)*. 

2 2 2 4 Sewage treatment works design basis may be 

exceeded. However, this would apply to 

UWWTD operations at the site rather than 

permitted activities. 

      

4. Average 

winter rainfall 

may increase by 

36% on today’s 

averages. 

2 4 4 16 Rainfall would increase strain on site 

drainage, however volume could be handled 

by the associated UWWTD works so no 

impact on STC. May need to increase bund or 

containment volume for sewage treatment 

works or individual assets. 

Potential for impact on land spreading 

activities, during winter months. Site has 

large contained sludge barn which would 

allow digested sludge cake to be stored prior 

to application 

2 4 8 

5. Sea level 

could be as 

much as 0.6m 

higher 

compared to 

today’s level *. 

 1 1 1 1 Although close to the river, the STC sits away 

from the main channel and is mostly outside 

of the flood zone, so sea level rises being 

mirrored by the river should not impact 

 

1 1 1 

6. Drier 

summers, 

potentially up to 

42% less rain 

than now. 

 1 1 1 1 May reduce total flow through the UWWTD, 

but should not impact on permitted activities 
1 1 1 

7. At its peak, 

the flow in 

 1 1 1 1  No impact on permitted activities 1 1 1 
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watercourses 

could be 35% 

more than now, 

and at its lowest 

it could be 75% 

less than now. 

*Indicates data has come from climate change allowances as part of the spatial planning process. Evidence from your planning submission is acceptable evidence for this 

worksheet. 
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Appendix 2 – Date of birth information for Relevant offences and/or Technical ability questions only 

This information has been supplied separately for the ease of exclusion from the public register 
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5. Form B3 Questions 

1 – What activities are you applying to vary?  

Table 1a – Types of activities 

Installation name Schedule 1 references Description of the Activity 
Activity 

Capacity 

Annex I and II codes and 

descriptions 

Non-hazardous waste 

treatment capacity 

Camberley Sludge 

Treatment Centre 

(Sewage Treatment 

Works) 

AR1 

S5.4 A1 (b) (i) 

Recovery or a mix of recovery and 

disposal of non-hazardous waste with 

a capacity exceeding 75 tonnes per 

day (or 100 tonnes per day if the only 

waste treatment activity is anaerobic 

digestion) involving biological 

treatment 

 

Anaerobic digestion of permitted 

waste in seven primary and secondary 

digesters followed by combustion of 

biogas produced from the process 

From receipt of permitted waste 

through to digestion and recovery of 

by-products (digestate and biogas). 

 

275m3 per day R3 Recycling / reclamation of 

organic substances which are 

not used as solvents (including 

composting and other 

biological transformation 

processes) 

R13 Storage of waste pending 

any of the operations 

numbered R1 to R 12 

(excluding temporary storage, 

pending collection, on the site 

where the waste is produced) 

D10 Incineration on land 

Maximum waste throughput 

100,500 tonnes per annum 

including indigenous UWWTD 

derived sludge from within 

the wider Sewage Treatment 

Works 

Directly Associated Activities 

AR2 Imports of waste, including sludge from other sewage treatment works and imports of municipal liquid or sludges similar in composition to UWWTD 

derived materials; 

AR3 Blending of indigenous sludges and imported wastes/waste sludge prior to treatment; 

AR4  Storage of digestate prior to dewatering; 

AR5 Dewatering of digested sewage sludge; 

AR6  Transfer of dewatering liquors via site drainage back to the head of the sewage treatment works; 

AR7  Storage of dewatered digested sludge cake prior to offsite recovery; 

AR8  Storage of biogas; 
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AR9  Combustion of MCPD and Specified Generator (SG) compliant biogas CHP unit and boilers; 

AR10  Emergency flare; and 

AR11 Storage of raw materials. 

Waste Activities 

AR12 Imports of wastes to the works inlet for treatment through the UWWTD route and screening of imports; 

 

Table 1b Types of waste accepted 

Waste Code Description of Waste 

16 10 02 aqueous liquid wastes other than those mentioned in 16 10 01  

19 02 06 sludges from physico/chemical treatment other than those mentioned in 19 02 05 (sewage sludge only) 

19 05 03 sewage sludge composted with biodegradable non-wastes only 

19 06 06 digestate from anaerobic treatment of animal and vegetable waste (sewage sludge only) 

19 08 01  screenings  

19 08 02  sewage grit (waste from desanding) only  

19 08 05  sludges from treatment of urban waste water  

19 08 09 grease and oil mixture from oil/water separation containing only edible oil and fats 

19 08 99  centrate liquor only  

19 09 02  sludges from water clarification  

19 09 03  sludges from decarbonation  

19 09 06  solutions and sludges from regeneration of ion exchangers  

19 12 12 other wastes (including mixtures of materials) from mechanical treatment of wastes other than 

those mentioned in 19 12 11 (sewage sludge only) 

19 13 08 aqueous liquid wastes and aqueous concentrates from groundwater remediation 
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20 03 04   septic tank sludge  

20 03 06  waste from sewage cleaning  

20 03 99  cesspool waste and other sewage sludge only  

2 – Point source emissions to air, water and land 

Table B3-2a – Emissions to Air 

Emission point 

reference and location 

Source Parameter Quantity Unit 

A1 CHP Engine 1 

(existing medium combustion plant which are engines fuelled on 

biogas) [Note 1] 

Oxides of Nitrogen 

(NO and NO2 

expressed as NO2) 

500 mg/m3 

Carbon Monoxide 1,400 mg/m3 

A2 Auxiliary Boiler 1  Oxides of Nitrogen 

(NO and NO2 

expressed as NO2) 

No limit set  

Carbon Monoxide No limit set  

A3 Auxiliary Boiler 2  Oxides of Nitrogen 

(NO and NO2 

expressed as NO2) 

No limit set  

Carbon Monoxide No limit set  

A4 Emergency Flare [Note 2] [Note 3] Oxides of Nitrogen 

(NO and NO2 

expressed as NO2) 

150 mg/m3 

Carbon Monoxide 50 mg/m3 

A5 Gas holder biogas storage relief vent  No limit set  

A6 Digester storage tank pressure relief valve  No limit set  
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A7 Digester storage tank pressure relief valve  No limit set  

A8 Digester storage tank pressure relief valve  No limit set  

A9 OCU 1 Biofilter OCU  No limit set  

A10 OCU 2 Biofilter OCU  No limit set  

A11 OCU 3 Two stage lava rock and carbon OCU  No limit set  

Pressure relief valves 

 

 No limit set  

Note 1: These limits are based on normal operating conditions and load – temperature 0°C (273K); pressure: 101.3 kPa and oxygen: 5% (dry gas).  

Note 2: These emission limits are based on normal operating conditions and load - temperature 0°C (273K); pressure 101.3 kPa and oxygen 3% (dry gas).  The measurement uncertainty specified in LFTGN05 v2 2010 

shall apply. 

Note 3: Monitoring to be undertaken in the even the auxiliary flare has been operational for more than 10 per cent of a year (876 hours).  Record of operating hours to be submitted annually to the Environment Agency. 

There are no permitted emissions to water, sewer or land from the activities covered by this permit. 
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3 – Operating techniques 

3a - Technical standards 

Description of the schedule 1 

activity or directly associated 

activity 

Relevant technical guidance note 

or Best available techniques as 

described in BAT conclusions 

under IED 

Document Reference 

Anaerobic Digestion plant 

S5.4A1(b)(i);  

Storage of waste (DAA) 

Will be updated as and when the 

EA guidance is issued 
 

Spark ignition gas engines and 

emergency flare (DAA) 

LFTGN08: Guidance for 

Monitoring Landfill Gas Engine 

Emissions 

 

3b - General requirements 

If the TGN or H1 assessment shows that emissions of substances not controlled by emission limits are an 

important issue, send us your plan for managing them.  

Although screened out of the detailed Risk Assessment (Question B2 Q6), due to the nature of the process the 

installation has the potential to generate fugitive emissions to air and water, which are subject to a number of 

process controls. 

Risk Matrix and Terminology for Accident for Risk Assessment 

Likelihood ↓ 

Consequence 

Low Medium High 

Low  Low Low Medium 

Medium Low Medium High 

High  Medium High High 
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Classification of Consequences 

Classification Definition 

Low Impact is low or a minor, short-term nuisance.   

Minor release to a non-sensitive receptor or pollution of water course. 

Non-permanent health effects to human health (easily prevented by appropriate use of 

PPE) 

Minor surface damage to a building, structure, service or the environment which can be 

repaired immediately 

Medium 

Impact is noticeable in the short to medium term 

Large release impacting on the receiving media which kills flora and fauna and requires 

remediation 

Nuisance causing non-permanent health effects to human health 

Damage to buildings, structures and services which prevents use in the short-term 

and/or requires a specialist repair 

High Impact is significant, wide-ranging and long lasting effect 

Has either a chronic or acute impact on human health 

Very large release that has a major impact on flora and fauna which may be very 

difficult to remediate 

Significant damage to a single or multiple building, structure and service which 

prevents use over a long term and may require complete replacement 

May cause a long-term impact or contribute towards a global issue due to releases of 

greenhouse gases 

Classification of Likelihood 

Classification Definition 

Low Probability of an event is low and likely only to occur in the long term (a yearly basis or 

less frequent) 

Medium 
It is probable that an event will occur periodically in the medium term (twice yearly 

basis) 

High  

An event is very likely to occur in the short term (monthly or weekly basis), and is 

almost inevitable over the long term OR there is evidence at the receptor of harm or 

pollution 
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The following categorisation of risk has been developed and the terminology adopted as follows: 

Term Definition 

Low  A level of harm is possible although this may not be noticeable to a receptor and would 

be a short-term event without lasting effects.  Level of harm can be reduced using 

industry best practice and appropriate measures and techniques 

Medium  
A level of harm may arise to a receptor which is noticeable although not long lasting 

and may require some remedial actions in order to prevent re-occurances. 

High  A level of harm is likely to arise to a receptor that is severe causing significant harm to 

human health or the environment without appropriate remedial and mitigation 

measures being implemented.  Remedial works to infrastructure and processes is 

required in the long term. 
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Although screened out of the detailed Risk Assessment (Question B2 Q6), due to the nature of the processes, the anaerobic digestion operations and digested sludge cake 

storage, along with biogas utilisation have the potential to generate fugitive emissions to air and water, which are subject to a number of process controls.   

Table B3-3b(i)  Fugitive emissions risk assessment 

Activity/Hazard Normal or 

Abnormal  

Environmental Impact 

(Pathway-Receptor) 

Likelihood Consequence Risk Risk Management Residual Risk 

Emissions to air of 

NOx, SO2, CO2 and 

VOCs 

Normal Emissions to air and 

dispersion leading to 

inhalation by local human 

and animal receptors 

High Low Medium Activities are managed and operated in 

accordance with the site management system 

(including inspection and maintenance of 

equipment, including engine management 

systems), point source emissions to air (CHP 

engines, boilers and emergency flare stack) 

have emission limits for NOx, CO2, SO2. 

Flare stack height approx. 3m, CHP stack 

approx. 6m and boiler flues approx. 6m. 

Site has a siloxane filter fitted on the main 

biogas pipeline connected to the CHP engine 

to remove impurities within the biogas.  

Low 

Gas transfer 

systems, gas 

storage tank, gas 

engines, flares or 

PRVs failure 

causing emissions 

of biogas 

Abnormal Emissions to air and 

dispersion leading to: 

inhalation by local human 

and animal receptors.  

Odour impact.  Global 

warming potential.  Risk of 

fire and explosion 

Low Medium Low The plant is designed to capture and utilise all 

biogas possible, combusting the biogas in 

order to maximise recovered value from the 

biological treatment of sludge. 

The gas system utilised is subject to regular 

preventative maintenance to minimise the 

potential for leaks occurring. The system is also 

protected with a comprehensive array of 

pressure and flow sensors and with isolation 

Low 
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valves to minimise the potential for release if a 

leak is detected.  

Personnel on site wear portable gas detectors 

in order to alert staff to presence of biogas. 

A waste gas burner (emergency flare) is utilised 

for the safe disposal of surplus gas in the event 

of plant breakdown, or a surplus of gas above 

the level that can be safely stored or utilised.  

Use of emergency flare is recorded. 

PRVs are in place on the gas holder to be 

operated in the event of failure of the 

emergency flare to prevent over pressurisation 

and catastrophic failure.   

Catastrophic loss 

of biogas 

emissions from 

gas transfer 

systems, gas 

storage tank, gas 

engines, flares or 

PRVs 

Abnormal Emissions to air and 

dispersion leading to: 

inhalation by local human 

and animal receptors.  

Odour impact.  Global 

warming potential.  Risk of 

significant fire and 

explosion 

Low High Medium The plant is designed to capture and utilise all 

biogas possible, combusting the biogas in 

order to maximise recovered value from the 

biological treatment of sludge. 

The gas system utilised is subject to regular 

preventative maintenance to minimise the 

potential for leaks occurring. The system is also 

protected with a comprehensive array of 

pressure and flow sensors and with isolation 

valves to minimise the potential for release if a 

leak is detected.  

A waste gas burner (emergency flare) is utilised 

for the safe disposal of surplus gas in the event 

of plant breakdown, or a surplus of gas above 

the level that can be safely stored or utilised.  

Use of emergency flare is recorded. 

Medium 
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PRVs are in place on the gas holder to be 

operated in the event of failure of the 

emergency flare to prevent over pressurisation 

and catastrophic failure.   

Combustion of 

biogas within CHP 

engine and 

emergency flare.  

Combustion of 

biogas or natural 

gas within boilers 

Normal Emissions to air and 

dispersion leading to: 

inhalation by local human 

and animal receptors.  

Global warming potential 

High Low Medium Combustion plant is regularly maintained and 

appropriately sized to manage volumes of gas. 

Combustion plant operates within permitted 

ELVs subject to routine monitoring against 

permit compliance. 

CHP engine and emergency flare are located 

away from the nearest residential properties 

which are 400m from CHP engine, nearest 

commercial buildings approx. 120m South.   

Low 

Release of 

bioaerosols and 

dust 

Normal Emissions to air and 

dispersion leading to 

inhalation by local human 

and animal receptors.  

Odour impact of 

bioaerosols. Nuisance 

impact of dust. 

Low Low Low The risk of bioaerosol and dust is largely 

minimised by storing the digested sludge cake 

within an enclosed and abated cake barn within 

the central area of the site away from any 

receptors.  The nearest residential properties 

are approx. 250m North-East from sludge 

treatment assets, and nearest commercial 

buildings approx. 50 m South. 

Roads are made from concrete/asphalt and not 

prone to the generation of dust. 

Low 

Release of 

bioaerosols and 

dust from 

spillages 

Abnormal Emissions to air and 

dispersion leading to 

inhalation by local human 

and animal receptors with 

potential harm to health.  

Low Medium Low The risk of bioaerosol and dust is largely 

minimised by storing the digested sludge cake 

within an enclosed and abated cake barn within 

the central area of the site away from any 

receptors.  The nearest residential properties 

Low 
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Odour impact of 

bioaerosols. Nuisance 

impact of dust. 

are approx. 250m North-East from sludge 

treatment assets, and nearest commercial 

buildings approx. 50 m South. 

Roads are made from concrete/asphalt and not 

prone to the generation of dust. 

Staff responsible for site housekeeping and 

cleaning of spillages in a timely manner.  

Spillage of liquids, 

including 

chemicals and 

oils. 

Abnormal Emissions to surface waters 

close to and downstream of 

site.  Acute effect resulting 

in loss of flora and fauna.  

Chronic effect resulting in 

deterioration of water 

quality  

Emissions to ground and 

ground water. 

Low Medium Low The closest surface water body is a channel on 

the Northern boundary where the works 

discharges final effluent.  

Chemicals and oils all stored within suitably 

bunded tanks and IBCs with rainwater removed 

as required to maintain 110% capacities.  

Penstock valves available within chemical 

delivery areas to contain large spillages 

Handling and use of chemicals and oils is 

carried out by trained personnel.  COSHH data 

sheets available. 

Spill kits available on site.  

There are no point source emissions to water 

with drainage system pumping back to works 

inlet. 

Low 

Spillage from 

storage and 

digestion tanks, 

overtopping of 

tanks, leakage 

Abnormal Emissions to surface waters 

close to and downstream of 

site.  Acute effect resulting 

in loss of flora and fauna.  

Chronic effect resulting in 

Medium Medium Medium The site lies outside any Groundwater Source 

Protection Zones (SPZ).   

Provision of suitably structurally integral tanks 

constructed from steel and glass reinforced 

Medium 
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from same tanks 

and from buried 

pipes 

deterioration of water 

quality  

Emissions to ground and 

ground water. 

 

plastic/insulation (where needed). All tanks are 

subject to asset inspection and proactive 

maintenance programme including regular 

visual inspection for cracks or weeping.  

Visual checks during regular day-to-day 

operations and scheduled preventative 

maintenance of equipment, such as pumps, 

pipes, joins etc  

Biogas condensate discharged back to the 

works inlet through site drainage system.  

Spill kits available on site. 

There are no point source emissions to water 

with drainage system pumping back to works 

inlet. 

Generation of 

solid waste 

resulting in litter 

Normal Releases of litter to the 

environment.  Visual 

nuisance and local loss of 

amenity 

Low Low Low Site operations do not give rise to large 

amounts of solid wastes and litter that would 

be prone to dispersion by wind.  Rags are 

stored within skips and retain high moisture 

content. 

Waste is stored securely for collection by 

appropriately licensed approved contractors. 

Litter picking activities are completed as 

required. 

Low 
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Where the TGN or H1 assessment shows that odours are an important issue, send us your odour management plan.  

Due to the nature of the process, the installation has the potential to generate odorous emissions resulting from the permitted activities. Odour management is a key 

operational objective, as summarised in the risk assessment table below. A copy of the site specific odour management plan has been appended to this application as Appendix 

F. 

Note there is no history of odour complaints relating to the site operations:  

Table B3-3b(ii) Odour risk assessment 

Activity/Hazard Normal or 

Abnormal  

Environmental Impact 

(Pathway-Receptor) 

Likelihood Consequence Risk Risk Management Residual Risk 

H2S/biogas 

emissions from 

uncovered tanks 

Normal Emissions to air and 

dispersion leading to 

inhalation by local human 

receptors 

Loss of amenity from odour 

nuisance 

High Low Medium Biogas will principally be generated in primary 

digestion tanks which are covered with fixed 

roofs. 

The nearest residential properties approx. 

250m North-East from digesters and nearest 

commercial buildings approx. 50 m South. 

Small amounts may be generated within 

secondary digesters which are located South of 

site away from residential receptors. 

H2S production is controlled through the 

digestion process which can be manually 

overridden if require . 

Site has no history of odour complaints 

Low 

Loss of 

containment from 

Abnormal Emissions to air and 

dispersion leading to 

Low Medium Low Biogas is principally stored within the double 

membrane gas holder which is suitably sized to 

manage biogas generation. 

Low 
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biogas holder and 

biogas pipework 

inhalation by local human 

receptors 

Loss of amenity from odour 

nuisance 

The gas system utilised is subject to regular 

preventative maintenance to minimise the 

potential for leaks occurring. The system is also 

protected with a comprehensive array of 

pressure and flow sensors and with isolation 

valves to minimise the potential for release if a 

leak is detected.  

Personnel on site wear portable gas detectors 

in order to alert staff to presence of biogas. 

Physical protection measures in place for 

biogas holder, including fence and pipework is 

guarded. 

PRVs available to safely manage pressures 

within the biogas holder and prevent under or 

over pressurization. 

Activation of 

biogas pressure 

relief valve 

Abnormal Emissions to air and 

dispersion leading to 

inhalation by local human 

receptors 

Loss of amenity from odour 

nuisance 

Low Low Low PRVs are only activated in emergency 

situations to maintain safety within the biogas 

system and are re-seated/repaired promptly to 

minimize biogas emissions. 

PRVs subject to monitoring via SCADA and 

visual checks by site personnel. 

Biogas is principally stored within the double 

membrane gas holder which is suitably sized to 

manage biogas generation and act as buffer 

storage for biogas.  Site has one CHP engine, 

two boilers and one flare which are used in 

order of preference to maximise recovery of 

energy. 

Low 
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CHP engines and boilers are subject to regular 

maintenance to maintain maximum use of 

outlets, with flare maintained in good working 

order should it need to be used. 

The nearest residential properties approx. 

300m North-East from biogas holder and 

nearest commercial buildings approx. 50 m 

South. 

H2S/biogas 

emitted when 

biogas cannot be 

combusted in 

engine, boilers or 

flare 

Abnormal Emissions to air and 

dispersion leading to 

inhalation by local human 

receptors 

Loss of amenity from odour 

nuisance 

Low Low Low Biogas is principally stored within the double 

membrane gas holder which is suitably sized to 

manage biogas generation and act as buffer 

storage when biogas cannot be combusted.  

Site has one CHP engine, two boilers and one 

flare giving multiple outlets for biogas.  

The nearest residential properties approx. 

300m North-East from biogas holder and 

nearest commercial buildings approx. 50 m 

South. 

CHP engines and boilers are subject to regular 

maintenance to maintain maximum use of 

outlets, with flare maintained in good working 

order should it need to be used.   

Low 

Storage of treated 

digested sludge 

cake 

Normal Emissions to air and 

dispersion leading to 

inhalation by local human 

receptors 

Loss of amenity from odour 

nuisance 

High Low Medium Digested sludge cake is stored within an 

enclosed and odour abated cake barn within 

the central part of the site away from sensitive 

receptors, and is inherently low odour material. 

Should any odorous sludge cake be produced, 

this will be subject to process checks 

Low 
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undertaken to identify root cause of production 

and removed from site expediently. 

Failure of odour 

control units 

Abnormal Emissions to air and 

dispersion leading to 

inhalation by local human 

receptors 

Loss of amenity from odour 

nuisance 

Low High Medium Odour control units are subject to regular 

preventative maintenance. 

Media is replaced in-line with the 

manufacturer’s recommendations. 

Low 

Storage of site 

generated wastes 

Normal Emissions to air and 

dispersion leading to 

inhalation by local human 

receptors 

Loss of amenity from odour 

nuisance 

Low Low Low Wastes generated on site are not inherently 

odorous and are stored securely for collection 

by appropriately licensed approved 

contractors. 

Low 

 

If the TGN or H1 assessment shows that noise or vibration are important issues, send us your noise or vibration management plan (or both) 

The installation has the potential to generate noise as a result of the permitted activities.   Potentially noisy activities are subject to a number of process controls and noise 

management is a key operational objective, as summarised in the risk assessment table below. Note there is no history of substantiated noise complaints relating to the site:  

Table B3-3b(iii)Noise risk assessment 

Activity/Hazard Normal or 

Abnormal  

Environmental Impact 

(Pathway-Receptor) 

Likelihood Consequence Risk Risk Management Residual Risk 

Operation of CHP 

engine 

Normal Generation of noise with air 

transportation, causing loss 

High Low Medium The CHP engine is acoustically baffled, self-

contained and designed for external 

Low 
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of amenity to local human 

receptors 

applications therefore noise emissions are 

already low. 

CHP engine is located away from sensitive 

human receptors, 400m from the nearest 

residential properties and 120m from the, 

nearest commercial buildings. 

Good maintenance of plant to ensure that 

excessive noise levels are not generated. 

Regular checks of noise mitigation measures 

fitted to items of plant.  Such measures include 

silencers and baffles fitted to specific areas of 

plant.  Where repair or replacement is required, 

the plant will, where possible, be taken out of 

service until repair or replacement of parts has 

been undertaken. 

Operation of fans 

on air cooled 

radiators 

Normal Generation of noise with air 

transportation, causing loss 

of amenity to local human 

receptors 

High Low Medium Air cooled radiators do not give rise to high 

levels of noise and are only used as required.  

They are located away from sensitive human 

receptors, 400m from the nearest residential 

properties and 120m from the, nearest 

commercial buildings. 

Good maintenance of fans to ensure that 

excessive noise levels are not generated.  

Where repair or replacement is required, this 

will be completed promptly.  

Low 

Operation of site 

vehicles 

Normal Generation of noise with air 

transportation, causing loss 

High Medium High Vehicle movements across the site subject to 

speed limit and one way system to reduce 

generation of noise. 

Low 
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of amenity to local human 

receptors. 

Generation of vibration with 

ground transmission, 

causing loss of amenity to 

local human receptors. 

Shovel loading of digested sludge cake takes 

place within the enclosed cake barn.  Tanker 

deliveries limited to daytime only. 

Operation of 

emergency flare 

Abnormal Generation of noise with air 

transportation, causing loss 

of amenity to local human 

receptors. 

High Low Medium Use of the emergency flares is minimized by 

prioritizing use of the CHP and boilers with use 

of the flare recorded. 

Emergency flare is located away from sensitive 

receptors, over 400m from nearby residential 

properties and 80m from commercial property. 

Low 

 

Table B3-3b (iv) - Environmental Risk Assessment and Accident Management Plan 

Activity/Hazard Environmental Impact (Pathway-

Receptor) 

Likelihood Consequence Risk Risk Management Residual Risk 

Major fire and/or 

explosion causing the 

release of polluting 

materials to air, water 

or land. 

Emissions to air and dispersion 

leading to inhalation by local 

human receptors.  Respiratory 

irritation, illness and nuisance to 

local population 

Emissions to ground and ground 

water of digestate 

contaminating soil and/or 

groundwater.  Run-off from site 

polluting surface water courses. 

Low High Medium Follow site Incident Response Plan and inform 

relevant authorities. 

Management systems requires DSEAR assessment 

which is adhered to by site operations. 

Designated ATEX zones on site and lightning 

protection system in place around biogas holder.  Fire 

alarm systems installed and maintained.  

Low 



Environmental Permit Application - Camberley Sludge Treatment 

Centre 
 

 

 

TW_STC_EPR_01 44 

Harm to aquatic flora and fauna 

and chronic effect on water 

quality. 

Injury to staff, fire fighters or 

arsonists/vandals.  

Biogas contained within a closed system and 

monitored for safety.  Automatic cut off valve to 

biogas supply to stop gas glows, electric temperature 

sensor, pressure monitors, flame arrestors, etc.  

Warning signs clearly displayed and staff wear gas 

alarms to alert to the presence of biogas.  All visitors 

subject to site inductions and accompanied.  Permit-

to-work system in place. 

Preventative maintenance programme and 

maintenance plans are in place in order to maintain 

equipment effectively. 

Smoking only permitted in designated areas of site. 

Minor fire causing the 

release of polluting 

materials to air, water 

or land 

Emissions to air and dispersion 

leading to inhalation by local 

human receptors.  Respiratory 

irritation, illness and nuisance to 

local population 

Emissions to ground and ground 

water of digestate 

contaminating soil and/or 

groundwater.  Run-off from site 

polluting surface water courses. 

Harm to aquatic flora and fauna 

and chronic effect on water 

quality.  

Injury to staff, fire fighters or 

arsonists/vandals. 

Low Medium Low Follow site Incident Response Plan and inform 

relevant authorities. 

Management systems requires DSEAR assessment 

which is adhered to by site operations. 

Designated ATEX zones on site and lightning 

protection system in place around biogas holder.  Fire 

alarm systems installed and maintained.  

Biogas contained within a closed system and 

monitored for safety.  Automatic cut off valve to 

biogas supply to stop gas glows, electric temperature 

sensor, pressure monitors, flame arrestors, etc.  

Warning signs clearly displayed and staff wear gas 

alarms to alert to the presence of biogas.  All visitors 

Low 
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subject to site inductions and accompanied.  Permit-

to-work system in place. 

Preventative maintenance programme and 

maintenance plans are in place in order to maintain 

equipment effectively. 

Smoking only permitted in designated areas of site. 

Failure to contain 

firefighting water 

Emissions to ground and ground 

water of contaminated 

firefighting water entering soil 

and/or groundwater.  Run-off 

from site to surface water 

courses.  

Harm to aquatic flora and fauna. 

Chronic effect on water quality 

Low Medium Low Likelihood of firefighting water being generated is low 

as the risk of fire is low. 

Follow site Incident Response Plan and inform 

relevant authorities. 

Site surfaces fall to the site drainage system which 

has been designed to sufficient capacity to contain 

firefighting water  

Arrange for off-site tankering of firefighting water, if 

required. 

Low 

Accidental explosion 

of biogas 

Emissions to air and dispersion 

leading to inhalation by local 

human receptors.  Respiratory 

irritation, illness and nuisance to 

local population. 

Injury to staff, fire fighters or 

arsonists/vandals.  

Pollution of water or land 

Low High Medium Follow site Incident Response Plan and inform 

relevant authorities. 

Management systems requires DSEAR assessment 

which is adhered to by site operations. 

Designated ATEX zones on site and lightning 

protection system in place around biogas holder.  Fire 

alarm systems installed and maintained.  

Biogas contained within a closed system and 

monitored for safety.  Automatic cut off valve to 

biogas supply to stop gas glows, electric temperature 

Low 
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sensor, pressure monitors, flame arrestors, etc. 

Lightning protection system installed 

Likelihood reduced by availability of multiple on site 

uses of biogas (CHP, boilers and emergency flare) 

and use of pressure release valves as a safety 

measure. 

Significant leak of 

biogas to atmosphere 

Emissions to air and dispersion 

leading to inhalation by local 

human receptors.  Respiratory 

irritation, illness and nuisance to 

local population. 

Global warming potential of 

greenhouse gases. 

Low High Medium  Site assets are protected by physical means to 

prevent vehicle strike and exposed pipework is 

guarded. 

Regular proactive and preventative maintenance and 

regular visual checks. 

Pressure relief valves are present to avoid 

overpressurisation of biogas system. Gas detectors 

are in place between the two layers of biogas 

membranes which will raise the alarm should a leak 

of biogas be detected 

Low 

Leaks of emission to 

air, but principally 

NOx. 

Emissions to air and dispersion 

leading to harm to protected 

nature conservation sites – 

SSSIs, SAC and SPA. 

Harm to protected site through 

toxic contamination, nutrient 

enrichment, disturbance etc. 

Medium Medium Medium The nearest designated protected habitat is a SSSI 

600m from the site and a SPA 950m from the site. 

There are no LNRs within 2 km of the site. 

Emissions modelling shows that deposition and 

impacts on habitats sites are acceptable.  

Site operations will be subject to emission limits 

under current Regulations with infrastructure 

designed to minimise uncontrolled releases. Checks, 

monitoring and preventative maintenance will further 

minimise fugitive emissions. 

Low 
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Spillage of sludges or 

liquid during tanker 

transfer operations 

e.g. pipework leaks 

Emissions to ground and ground 

water of materials entering soil 

and/or groundwater.  Run-off of 

liquids from site to surface water 

courses.   

Harm to aquatic flora and fauna. 

Chronic effect on water quality 

 

Low Low Low Transfer operations of waste materials is largely an 

automatic process controlled by the Process 

Controllers and parameters set within the SCADA 

system. 

All pipework is standardised, including tanker 

couplings. Tanker offloading areas (digesters and 

inlet) are concrete with kerbing to prevent release to 

ground.  

Tanker offloading operations are supervised. 

In event of a spillage, follow site spillage response 

plan and inform relevant site personnel and relevant 

authorities. 

Spill kits are provided around the site which can be 

used to contain a spillage and direct it towards site 

drainage.  Site drainage returns to works inlet 

providing treatment process for sludge or arrange 

off-site tankering of waste to another site. Sludge is 

relatively viscous and not highly mobile. 

Low 

Spillage of raw 

materials during (e.g. 

polymer) during use, 

transfer and disposal 

operations. 

Emissions to ground and ground 

water of materials entering soil 

and/or groundwater.  Run-off of 

liquids from site to surface water 

courses.   

Harm to aquatic flora and fauna. 

Chronic effect on water quality 

 

Low Medium Low Raw materials are stored on made ground, within 

bunded containers or on bunds to contain spillages of 

110% of the volume.  Contents of bunds are regularly 

checked during environmental audits and after 

periods of heavy rainfall and emptied as required. 

In event of a spillage, follow site spillage response 

plan and inform relevant site personnel.  COSHH data 

sheets available.  

Low 
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Deliveries to site are made by approved suppliers.  

Use of raw materials is carried out by trained 

personnel or automatically controlled processes. 

Penstock valves available within chemical delivery 

areas to contain large spillages.  In the event of a 

minor spillage, spill kits are provided around the site 

which can be used to contain a spillage and direct it 

towards site drainage if suitable.   

Site drainage returns to works inlet providing 

treatment process for suitable materials, or arrange 

off-site tankering of waste, if required. 

Spillage of sludges 

(e.g. raw sludge, 

digested sludge) 

during processing and 

transfer operations 

e.g. tank overtopping, 

pipework leaks 

Emissions to ground and ground 

water of materials entering soil 

and/or groundwater.  Run-off of 

liquids from site to surface water 

courses.   

Harm to aquatic flora and fauna. 

Chronic effect on water quality 

 

Low Low Low Processing and transfer operations of waste materials 

is largely an automatic process controlled by the 

Process Controllers and parameters set within the 

SCADA system. 

Storage and digestion tanks are fitted with sensors to 

monitor levels within a tank and can inhibit additional 

pumping if high alarms activate.  

Preventative maintenance programme and 

maintenance plans are in place in order to maintain 

equipment effectively and minimise the risk of 

spillages. 

In event of a spillage, follow site spillage response 

plan and inform relevant site personnel and relevant 

authorities. 

Spill kits are provided around the site which can be 

used to contain a spillage and direct it towards site 

drainage.  Site drainage returns to works inlet 

Low 
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providing treatment process for sludge or arrange 

off-site tankering of waste to another site. Sludge is 

relatively viscous and not highly mobile. 

Failure of sludge 

storage tanks / 

digester tanks  

Emissions to ground and ground 

water of materials entering soil 

and/or groundwater.  Run-off of 

liquids from site to surface water 

courses.   

Harm to aquatic flora and fauna. 

Chronic effect on water quality. 

Low High Medium Follow site Incident Response Plan and inform 

relevant authorities. 

Regular infrastructure inspections for tanks and 

pipework and planned preventive maintenance 

system in place.  Regular visual inspections for tanks 

and pipework and reactive maintenance. 

In-line flow monitoring in key locations and tank level 

monitoring would identify losses and enable a quick 

response.  Tanks are found on made ground and 

connected to site drainage which returns to works 

inlet.  Sludge is relatively viscous and not highly 

mobile limiting the distance it can spread in a short 

time period.  

Low 

All on-site hazards: 

machinery 

Direct physical contact with 

human population and /or 

livestock after gaining 

unauthorised access to the 

installation 

Bodily injury 

Low High Medium Direct physical contact is minimised by activity being 

carried out within enclosed digesters  

Site activities are managed and operated in 

accordance with a management system.  Site physical 

security measures to prevent unauthorised access. 

Assets are protected by various physical means 

including fencing, kerbing and bollards to prevent 

vehicle strikes. 

Site has a one-way traffic management system to 

minimise the need to reverse.  Use of banksmen as 

appropriate. 

Low 
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Vehicles equipped with reversing alarms. 

Vandalism causing the 

release of polluting 

materials to air (smoke 

or fumes), water or 

land. 

Emissions to air and dispersion 

leading to inhalation by local 

human receptors.  Respiratory 

irritation, illness and nuisance to 

local population 

Emissions to ground and ground 

water of digestate 

contaminating soil and/or 

groundwater.  Run-off from site 

polluting surface water courses. 

Harm to aquatic flora and fauna 

and chronic effect on water 

quality. 

Injury to staff, fire fighters or 

arsonists/vandals. 

Low High  Medium Unauthorised access is unlikely to happen and 

minimised by physical site security measures and 

effective management systems. 

Site has access controlled barrier entry for all 

vehicular access.  Fence runs the perimeter of the site. 

Additional security fences around some assets and 

other assets are kept within locked containers or 

buildings.  Warning signs are displayed. 

Low 

Flooding from rivers, 

streams and 

groundwater 

Emissions to surface water 

course and harm to aquatic flora 

and fauna.  Infiltration to ground 

and groundwater. Harm to 

aquatic flora and fauna and 

chronic effect on water quality. 

Medium Low Low The site generally sits within Flood Zone 1, but 

smaller areas of the wider site are within Flood Zone 

2.  Sludge digestion assets are all with Flood Zone 1 

meaning there is a low probability of river flooding. 

General wider works designed to minimise risk of 

localised works flooding due to storm surges. 

Follow site Incident Response Plan and inform 

relevant authorities. 

Take appropriate corrective and preventative actions 

to minimise environmental impact 

Low 
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Flooding due to drain 

blockages and/or 

excessive rainfall 

causing localised on- 

site surface water 

flooding 

Emissions to surface water 

course and harm to aquatic flora 

and fauna.  Infiltration to ground 

and groundwater. Harm to 

aquatic flora and fauna and 

chronic effect on water quality. 

Medium Low Low Site wide drainage system linked to main sewage 

works, which includes additional capacity in storm 

tanks within the works to manage additional flows. 

Follow site Incident Response Plan and inform 

relevant authorities. 

Take appropriate corrective and preventative actions 

to minimise environmental impact 

Low 

Loss of mains power 

leading to failure of 

pumps / control 

systems and possible 

leaks and escape of 

sludge. 

Emissions to ground and ground 

water of materials entering soil 

and/or groundwater.  Run-off of 

liquids from site to surface water 

courses.  Harm to aquatic flora 

and fauna. 

Low Medium Low Site CHP engine is able to supply electricity to the site 

using biogas supplies on site.  Standby generators 

provide back-up power / contingency plans to 

provide power to critical operations in the event of an 

electrical outage. 

Failsafe systems in place to ensure sludge remains in 

situ in the event of a loss of power and that systems 

are promptly returned into operation. 

Site wide drainage system linked to main sewage 

works in the event of a spillage. 

Low 

 

Table B3-3b (v) - Bioaerosol Risk Assessment  

The installation has the potential to generate bioaerosols which may pose a risk to nearby sensitive receptors.  As summarised in the site specific bioaerosol risk assessment 

(SSBRA) below, this risk is subject to process controls and abatement in order to prevent and minimise this risk: 
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Activity/Hazard Environmental Impact (Pathway-

Receptor) 

Likelihood Consequence Risk Risk Management Residual Risk 

Release of bioaerosols 

from anaerobic 

digestion process 

Emissions to air and dispersion 

leading to inhalation by local 

human and animal receptors.   

Low Medium Low The anaerobic digestion process is enclosed within 

primary digester tanks with no point source 

emissions.  Gaseous emission are drawn off the 

digesters, through a biogas system for combustion. 

Low 

Release of bioaerosols 

from digested sludge 

storage 

Emissions to air and dispersion 

leading to inhalation by local 

human and animal receptors.   

Low Medium Low The risk of bioaerosols from digested sludge cake 

has been assessed under COSHH by TWUL and 

determined to be low risk. 

Digested sludge cake is post treatment, so 

pathogen content is significantly reduced. 

Digested sludge cake is stored within an enclosed 

cake barn which is less than 250m from a sensitive 

receptor, where people live or work for more than 6 

hours at a time.  A commercial unit can be found 

110m East of the enclosed cake barn but point 

source emissions are via an odour control unit stack 

that is 160m from the nearest sensitive receptor. 

The cake barn is totally enclosed and odour abated, 

limiting exposure and therefore the likelihood of 

emissions is reduced and is considered to be of a 

low residual risk. 

Low 

Release of bioaerosols 

from spillages of 

sludge 

Emissions to air and dispersion 

leading to inhalation by local 

human and animal receptors.   

Low Low Low The risk of bioaerosols from digested sludge cake 

has been assessed under COSHH by TWUL and 

determined to be low risk. 

Low 
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Staff are responsible for cleaning of spillages in a 

timely manner reducing the impact of a spillage in 

generating windblown bioaerosols.  Staff use good 

practice washdown methods to minimise generation 

of spray which could lead to bioaerosol generation 

Spill kits are available on site and staff are trained in 

their use.   

Spillages generating bioaerosols are unlikely to 

impact on a sensitive receptor for more than 6 

hours at a time. 
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3c - Types and amounts of raw materials 

Table B3-3c – Types and amounts of raw materials 

Name of 

the 

installation: 

Camberley Sludge Treatment Centre 

Schedule 1 

Activity 

Description of 

raw material 

and 

composition 

Maximum 

storage 

amount 

(tonnes or 

as stated) 

Annual 

throughput 

(tonnes per 

annum or 

as stated) 

Description of the use of the 

raw material including any 

main hazards (include safety 

data sheets 

Alternatives 

 Sludge 

polymer 
As required As required Agent used in sludge 

thickening process 

Standard 

industry 

chemical 

 Anti-foam 1.0 As required Agent used to control 

foaming within primary 

digester tanks. 

Standard 

industry 

chemical 

 Natural gas As required As required Back-up fuel for use within 

boilers. 

 

 Lubricating oils 2.2 4.0 Equipment lubricant   

 Glycol coolant 2.0 1.0 CHP engine coolant  

 Filter media 2.0 2.0 Odour control  

 Siloxane filter 

media – 

activated 

carbon 

4.0 4.0 Biogas filtration to remove 

impurities 

Standard 

process media 

4 - Monitoring 

4a - Describe the measures you use for monitoring emissions by referring to each emission 

point in Table 2 above 

The air emission points A1-A3 are monitored in accordance with EA guidance and the requirements of MCPD.  

4b - Point source emissions to air only 

The site has a number of emission points to air. Points A1 – A3 (1x CHP; 2x boilers) and are subject to gas 

monitoring in accordance with the requirements of MCPD and EA guidance as required. 

Hours of operation of the flare (A4) are monitored and logged. In the unlikely event that the total annual hours 

of operation exceed 10% of the hours in a year (836 hours), emissions from the flare would be subject to 

monitoring in accordance with EA guidance. 

There is no routine monitoring proposed for points A5 – A11 (1x biogas holder and 3x digester tank PRVs, and 

3x OCUs) as no odour nuisance is occurring or has been substantiated. 

5 - Environmental impact assessment 
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5a   Have your proposals been the subject of an environmental impact assessment under 

Council Directive 85/337/EEC of 27 June 1985 [Environmental Impact Assessment]? 

No. 

6 - Resource efficiency and climate change 

6a - Describe the basic measures for improving how energy efficient your activities are 

The primary digesters are all suitably insulated. The CHP engines are suitably sized to maximise energy 

utilisation for the parasitic load, while minimising the use of the flare.  

Low energy lighting is installed across the plant. 

6b - Provide a breakdown of any changes to the energy your activities use up and create 

The main site energy source is electricity from the National Grid and natural gas from the National Gas Grid.  The 

site CHP engine combusts indigenous biogas with the electricity either used on site or exported to the public 

supply via National Grid.  The CHP also provides useable heat for hot water to the digesters, via heat exchangers.  

Imported natural gas is also combusted when required, within the two site boilers to meet additional heat 

demands from the digesters.  Use of heat from the CHP engine reduces the demand on natural gas. in the 

boilers.   

6c - Have you entered into, or will you enter into, a climate change levy agreement? 

No, the activities are not eligible to take part in the CCL Scheme. 

Describe the specific measures you use for improving your energy efficiency 

The production and use of biogas to generate electricity and produce heat (which is used into the digestion 

process) on site minimises the use of fossil fuels onsite and within the energy mix for the National Grid, whilst 

recovering biological wastes.  Location of the heat exchange, boilers, CHP and digesters within close proximity 

minimises transmission losses on site, improving the efficiency of the process. Thames Water has a 100% 

renewable energy supplier.  

Regular and proactive maintenance of pumps and insulation of pipework will improve efficiency and minimise 

the electrical demands and heat losses on site. 

6d - Explain and justify the raw and other materials, other substances and water that you 

will use 

See response to question 3c above. 

The processes take digested sludge which would otherwise require additional disposal and recover energy and 

nutrients which can be put to beneficial use.   

Small quantities of chemical raw materials are required to control and maintain the process.  These are all 

proven materials that are extensively used within the water industry. 

The other main raw materials are used in the generation of electricity and heat and maintenance of combustion 

plant which is supplied to the treatment process.   
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6e Describe how you avoid producing waste in line with Council Directive 2008/98/EC on 

waste 

The facility is a waste treatment plant, and the primary wastes produced through the processes on site are 

maintenance wastes. Production of maintenance waste is minimised by ensuring that preventative maintenance 

is carried out based on a combination of manufacturers’ best practice and operational experience. 
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Appendix A. Figures 

A.1 Site location plan 
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A.2 Site layout 

  



O

A

D

r

a

i

n

R

A

E

S

W

R

O

D

C

Pipelines

O

A

Mast

R

R

W

V

M

T

I

H

E

I

Y

D

A1

A4

A2

A3

A5

Cess/Waste Import

Point

Cake Barn

Secondary Digester

Tanks 1 - 4

Digested Sludge

Dewatering Plant

Sludge Holding

Tank

Sludge Buffer Tank

Sludge Import Point

Boiler House

Belt Press Feed Tank

Sludge Dewatering Plant

A9

A8

A6

A7

A10

A11

Standby Generator

KEY:

This product includes mapping data licensed from Ordnance Survey ®.

© Crown copyright and/or database right 2020. Licence number 0100031673

N
Installation Boundary

Air Emission Point

Drawing status

Drawing number

Scale

Client no.

Jacobs No.

Drawing title

DO NOT SCALE

Project

Client

G
N

W

I

A

R

D

T
U

A
O

A

D

C

C
:
\
U

s
e
r
s
\
a
l
r
o
b
e
r
t
s
\
O

n
e
D

r
i
v
e
 
-
 
J
a
c
o
b
s
\
A

J
R

-
W

o
r
k
 
P

r
o
j
e
c
t
s
\
S

T
W

\
B

2
2
8
4
9
A

M
\
C

a
m

b
e
r
l
e
y
\
F

i
g
u
r
e
s
\
B

2
2
8
4
9
A

M
-
J
A

C
-
C

M
Y

-
D

R
-
0
0
0
2
.
d
w

g
 
-
 
0
3
/
0
3
/
2
0
2
1
 
0
7
:
4
1
:
1
1
 
-
 
A

3
L
_
V

e
r
t
 
-
 
A

L
R

o
b
e
r
t
s

Apprv'd
Purpose of revision

Rev Rev. Date Drawn Checkd Rev'd

© Copyright 2020 Jacobs U.K. Limited. The concepts and information contained in this document are the property of Jacobs.

Use or copying of this document in whole or in part without the written permission of Jacobs constitutes an infringement of

copyright.   Limitation:  This drawing has been prepared on behalf of, and for the exclusive use of Jacobs' Client, and is subject

to, and issued in accordance with, the provisions of the contract between Jacobs and the Client.  Jacobs accepts no liability or

responsibility whatsoever for, or in respect of, any use of, or reliance upon, this drawing by any third party.

Rev

P01 DEC. 2020

                      FOR INFORMATION

AR MM JK MM

STC IED PERMIT

CAMBERLEY STW

FIGURE 2

INSTALLATION BOUNDARY 

AND AIR EMISSION POINTS

PERMITTING

AS SHOWN

B22849AM

P01

B22849AM-JAC-CMY-DR-0002

Jacobs House, Shrewsbury Business Park, SY2 6GG

Tel:+44(0)1743 284 8000    Fax:+44(0)1743 284 800

www.jacobs.com

0

METRES

20 40 60
80

A1 - CHP Engine 1

A2 - Auxiliary Boiler 1

A3 - Auxiliary Boilter 2

A4 - Emergency Flare

A5 - Biogas PRV

A6 - Digester PRV

A7 - Digester PRV

A8 - Digester PRV

A9 - OCU1

A10 - OCU2

A11 - OCU3



Environmental Permit Application - Camberley Sludge Treatment 

Centre 
 

 

 

TW_STC_EPR_01 

A.3 Site Drainage Plan 
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A.4 Block flow diagram 
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A.5 Site Photographs 
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Appendix B. CoTC  
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Appendix C. Site Condition Report – H5  

 
 
 
 
 

SITE CONDITION REPORT TEMPLATE 
 
 

For full details, see H5 SCR guide for applicants v2.0  4 August 2008 
 
 
 
 
 
COMPLETE SECTIONS 1-3 AND SUBMIT WITH APPLICATION 
 
DURING THE LIFE OF THE PERMIT: MAINTAIN SECTIONS 4-7 
 
AT SURRENDER: ADD NEW DOC REFERENCE IN 1.0; COMPLETE SECTIONS 8-10; & 
SUBMIT WITH YOUR SURRENDER APPLICATION. 
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1.0 SITE DETAILS 
 

 

Name of the applicant 
 

Thames Water Utilities Limited 

Activity address 
 

Camberley Sludge Treatment Centre 
Camberley Sewage Treatment Works 
Riverside Way 
Camberley 
GU15 3YL 
 

National grid reference 
 

SU 86407 59453 

 

Document reference and dates for Site 
Condition Report at permit application and 
surrender 
 

Environmental Permit Application – 
Camberley Sludge Treatment Centre 
Document number: TW_STC_EPR_01 
Date: March 2021 

 

Document references for site plans (including 
location and boundaries) 
 

Please see site plans in Appendix A and Air 
Quality Assessment. 

 
Note: 
In Part A of the application form you must give us details of the site’s location and provide us with 
a site plan. We need a detailed site plan (or plans) showing: 
 

• Site location, the area covered by the site condition report, and the location and nature of 
the activities and/or waste facilities on the site. 

• Locations of receptors, sources of emissions/releases, and monitoring points. 

• Site drainage. 

• Site surfacing. 
 
If this information is not shown on the site plan required by Part A of the application form then you 
should submit the additional plan or plans with this site condition report.  
 
 

 

2.0 Condition of the land at permit issue 
 

Environmental setting including: 
 

• Geology 

• hydrogeology 

• surface waters 
 

The Blackwater River runs north / south to the 
west of the site, across the A331. The 
installation does not directly release to this 
watercourse, but the wider TWUL sewage 
works does. 
 
According to the Environment Agency’s online 
flood maps, the site is subject to a low risk of 
flooding from rivers and the sea except for a 
small area within the South-West corner of the 
site where the emergency flare is located.  
Parts of the site has a high risk from surface 
water flooding, although this has a limited 
extent on the are to be permitted.  
 
The whole of the site is outside of a Source 
Protection Zone. 
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The geology of the site is sand, silt and clay 
sedimentary bedrock overlain by superficial 
deposits of coarse- and fine- grained sand and 
gravel materials.  
 
Both the bedrock and superficial deposits are 
classified as Secondary A aquifers. 
 

Pollution history including: 
 

• pollution incidents that may have affected 
land 

• historical land-uses and associated 
contaminants  

• any visual/olfactory evidence of existing 
contamination 

• evidence of damage to pollution prevention 
measures  

 

The site is located approximately 1.5 km 
South-West of the town of Camberley. 
 
The installation activities at the site are part of 
a wider TWUL operated sewage treatment 
works which handles and treats material 
which is similar in composition and makeup to 
the wastes treated within the installation. 
 
The site was agricultural prior to the 
development of a sewage works in the 1910s.  
By the 1960s the site had been made bigger 
and was expanded to the West.  The site by 
the mid 1970s was occupying the area of the 
current works following development of more 
structures. 
 
A gas works and gas holders has been located 
towards the North-West from the 1920s to the 
2000s.  The railway line to the West was 
developed in the 1930s while the dual carriage 
way was built in the 1990s.  
 
To the North of the site has been industrial use 
since the 1960s, including a chemical 
processing equipment factory and a heating 
equipment factory. 
 
Environment Agency data on pollution 
incidents does not identify any pollution 
incidents (Category 1 and 2) at the site 
although there have been two incidents within 
the industrial estates adjacent to the site. 

Evidence of historic contamination, for example, 
historical site investigation, assessment, 
remediation and verification reports (where 
available) 
 

Unknown 

Baseline soil and groundwater reference data 
 

None collected – although the works was 
operated as a sewage farm in its earliest 
phase, the site will therefore be contaminated 
with sewage related compounds, including 
e.coli and heavy metals. 

Supporting 
information 

• Source information identifying environmental setting and pollution 
incidents 

• Historical Ordnance Survey plans 

• Site reconnaissance 

• Historical investigation / assessment / remediation / verification 
reports 

• Baseline soil and groundwater reference data 
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3.0 Permitted activities 
 

Permitted activities  
 

Operation of an anaerobic digestion plant for 
sewage sludge waste and imported sewage 
sludge wastes and combustion of biogas 
within a CHP engine to generate electricity for 
use on site. 

Non-permitted activities undertaken 
 

Discharging of waste 
Storage of waste 
Storage of biogas 
Physical blending of wastes 
Storage of raw materials 

Document references for: 
 

• plan showing activity layout; and 

• environmental risk assessment. 
 
 

Please see the Technical Summary in 
Chapter 2 of the main application document 

 
Note: 
 
In Part B of the application form you must tell us about the activities that you will undertake at the 
site. You must also give us an environmental risk assessment.  This risk assessment must be 
based on our guidance (Environmental Risk Assessment - EPR H1) or use an equivalent 
approach. 
 
It is essential that you identify in your environmental risk assessment all the substances used and 
produced that could pollute the soil or groundwater if there were an accident, or if measures to 
protect land fail.  
 
These include substances that would be classified as ‘dangerous’ under the Control of Major 
Accident Hazards (COMAH) regulations and also raw materials, fuels, intermediates, products, 
wastes and effluents.  
 
If your submitted environmental risk assessment does not adequately address the risks to soil 
and groundwater we may need to request further information from you or even refuse your permit 
application. 
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4.0 Changes to the activity 
 

 
Have there been any changes to the activity 
boundary? 
 

 
If yes, provide a plan showing the changes to 
the activity boundary. 

 
Have there been any changes to the 
permitted activities? 
 

 
If yes, provide a description of the changes 
to the permitted activities 

 
Have any ‘dangerous substances’ not 
identified in the Application Site Condition 
Report been used or produced as a result of 
the permitted activities? 
 

 
If yes, list of them 

Checklist of 
supporting 
information 

• Plan showing any changes to the boundary (where relevant) 

• Description of the changes to the permitted activities (where relevant) 

• List of ‘dangerous substances’ used/produced by the permitted activities 
that were not identified in the Application Site Condition Report  (where 
relevant) 

 
 

 

5.0  Measures taken to protect land 
 

 
Use records that you collected during the life of the permit to summarise whether pollution 
prevention measures worked. If you can’t, you need to collect land and/or groundwater data to 
assess whether the land has deteriorated. 
 

Checklist of 
supporting 
information 

• Inspection records and summary of findings of inspections for all pollution 
prevention measures 

• Records of maintenance, repair and replacement of pollution prevention 
measures 

 
 

 

6.0 Pollution incidents that may have had an impact on land, and their 
remediation 
 

 
Summarise any pollution incidents that may have damaged the land. Describe how you 
investigated and remedied each one. If you can’t, you need to collect land and /or groundwater 
reference data to assess whether the land has deteriorated while you’ve been there. 
 

Checklist of 
supporting 
information 

• Records of pollution incidents that may have impacted on land 

• Records of their investigation and remediation 
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7.0 Soil gas and water quality monitoring (where undertaken) 
 

 
Provide details of any soil gas and/or water monitoring you did. Include a summary of the 
findings. Say whether it shows that the land deteriorated as a result of the permitted activities. If 
it did, outline how you investigated and remedied this. 
 

Checklist of 
supporting 
information 

• Description of soil gas and/or water monitoring undertaken 

• Monitoring results (including graphs) 
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8.0 Decommissioning and removal of pollution risk 
 

 
Describe how the site was decommissioned. Demonstrate that all sources of pollution risk have 
been removed. Describe whether the decommissioning had any impact on the land. Outline how 
you investigated and remedied this. 
 

Checklist of 
supporting 
information 

• Site closure plan 

• List of potential sources of pollution risk 

• Investigation and remediation reports (where relevant) 

 
 

 

9.0 Reference data and remediation (where relevant) 
 

 
Say whether you had to collect land and/or groundwater data. Or say that you didn’t need to 
because the information from sections 3, 4, 5 and 6 of the Surrender Site Condition Report shows 
that the land has not deteriorated. 
 
If you did collect land and/or groundwater reference data, summarise what this entailed, and 
what your data found. Say whether the data shows that the condition of the land has deteriorated, 
or whether the land at the site is in a “satisfactory state”. If it isn’t, summarise what you did to 
remedy this. Confirm that the land is now in a “satisfactory state” at surrender. 
 

Checklist of 
supporting 
information 

• Land and/or groundwater data collected at application (if collected) 

• Land and/or groundwater data collected at surrender (where needed) 

• Assessment of satisfactory state 

• Remediation and verification reports (where undertaken) 

 
 

 

10.0 Statement of site condition 
 

 
Using the information from sections 3 to 7, give a statement about the condition of the land at 
the site. This should confirm that: 
 

• the permitted activities have stopped 

• decommissioning is complete, and the pollution risk has been removed 

• the land is in a satisfactory condition. 
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Appendix D. BAT Assessment  

Please see separate excel sheet for the full BAT assessment 
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Appendix E. Air Quality Assessment 
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Executive Summary 

Under the Industrial Emissions Directive (IED) the anaerobic digestion assets at Camberley sewage treatment 

works, require an Environmental Permit.  The scope of anaerobic digestion activities includes all treatment stages 

and incorporates directly associated activities such as combined heat and power (CHP) gas engines and boilers.   

Thames Water Utilities Limited operate a sludge treatment centre at the Camberley Sewage Treatment Works 

located near the outskirts of the town of Camberley, Surrey Heath (GU15 3YL).  These operations include; an 

existing Combined Heat and Power engine (thermal input capacity of 1.4 MWth) and two existing dual fuelled 

boilers (each with a thermal input capacity of 0.7 MWth) as set out in the tables below.     

Combustion Plant 

Camberley CHP 1 

MCP specific identifier*  Camberley - CHP 1 

12‐digit grid reference or latitude/longitude  E 486152 N 159428 

Rated thermal input (MW) of the MCP  1.4 

Type of MCP (diesel engine, gas turbine, other engine 

or other MCP)  

Gas turbine 

Type of fuels used: gas oil (diesel), natural gas, 

gaseous fuels other than natural gas  

Biogas 

Date when the new MCP was first put into operation 

(DD/MM/YYYY)  
18/04/2016 

Sector of activity of the MCP or the facility in which it 

is applied (NACE code**)  

E37.0.0 

Expected number of annual operating hours of the 

MCP and average load in use  
5,100 

Where the option of exemption under Article 6(8) is 

used the operator (as identified on Form A) should 

sign a declaration here that the MCP will not be 

operated more than the number of hours referred to 

in this paragraph  

N / A 

 

Camberley Boiler 1 

MCP specific identifier*  Camberley – Boiler 1 

12‐digit grid reference or latitude/longitude  E 486211 N 159423 

Rated thermal input (MW) of the MCP  0.7 

Type of MCP (diesel engine, gas turbine, other engine 

or other MCP)  

Boiler 

Type of fuels used: gas oil (diesel), natural gas, 

gaseous fuels other than natural gas  

Dual fuelled (Biogas or natural gas) 

Date when the new MCP was first put into operation 

(DD/MM/YYYY)  

30/09/2013 
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Camberley Boiler 1 

Sector of activity of the MCP or the facility in which it 

is applied (NACE code**)  

E37.0.0 

Expected number of annual operating hours of the 

MCP and average load in use  
TBC (modelled operating all year) 

Where the option of exemption under Article 6(8) is 

used the operator (as identified on Form A) should 

sign a declaration here that the MCP will not be 

operated more than the number of hours referred to 

in this paragraph  

N / A 

 

Camberley Boiler 2 

MCP specific identifier*  Camberley – Boiler 2 

12‐digit grid reference or latitude/longitude  E 486213 N 159424 

Rated thermal input (MW) of the MCP  0.7 

Type of MCP (diesel engine, gas turbine, other engine 

or other MCP)  
Boiler 

Type of fuels used: gas oil (diesel), natural gas, 

gaseous fuels other than natural gas  

Dual fuelled (Biogas or natural gas) 

Date when the new MCP was first put into operation 

(DD/MM/YYYY)  

30/09/2013 

Sector of activity of the MCP or the facility in which it 

is applied (NACE code**)  

E37.0.0 

Expected number of annual operating hours of the 

MCP and average load in use  

TBC (modelled operating all year) 

Where the option of exemption under Article 6(8) is 

used the operator (as identified on Form A) should 

sign a declaration here that the MCP will not be 

operated more than the number of hours referred to 

in this paragraph  

N / A 

The CHP engine is anticipated to operate for approximately 5,100 hours per annum and the boilers are only 

likely to operate when the process heat demands cannot be met when using the CHP engine.  However, for this 

assessment all assessed combustion plant have been assumed to operate for the full year (i.e. 8,760 hours).  

As the site has a CHP engine, the information required for application form Part B2.5, Appendix 1 is included 

within this document.   

The Air Quality Impact Assessment presented within this report is required to support the Environmental Permit 

application and assesses the potential for significant air quality effects from the operation of the CHP engine and 

boilers at the Camberley Sewage Treatment Works.  

The potential impacts were determined for the following aspect: 

▪ the potential impact on human health due to emissions of pollutants.  The pollutants considered include 

nitrogen dioxide (NO2); carbon monoxide (CO); sulphur dioxide (SO2), total volatile organic compounds 
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(TVOC’s) and particulate matter (PM10, particles with an aerodynamic diameter of 10 microns or less and 

PM2.5, particles with an aerodynamic diameter of 2.5 microns or less); and  

▪ the potential impact on vegetation and ecosystems due to emissions of oxides of nitrogen (NOx) and SO2. 

Human receptors 

The assessment indicates that the predicted off-site concentrations and predicted concentrations at sensitive 

human receptors do not exceed any relevant long-term or short-term air quality objective or guideline.  At 

sensitive human receptor locations, the predicted long-term (i.e. annual mean) NO2 and particulate (PM10 and 

PM2.5) contributions are considered ‘not significant’ and ‘insignificant’, respectively, as per Environment Agency 

guidance (Environment Agency, 2020).  For short-term NO2 concentrations at modelled off-site locations and 

sensitive human receptor locations, the contributions are considered ‘not significant’ and ‘insignificant’, 

respectively.  For all predicted short-term PM10 and CO concentrations, the contributions are considered 

‘insignificant’.  For 24-hour mean SO2 concentrations, the contributions are considered ‘insignificant’.  For all 

remaining short-term SO2 concentrations at modelled grid off-site locations and sensitive human receptor 

locations, the contributions are considered ‘not significant’ and ‘insignificant’, respectively.   

This assessment has been carried out on the assumption that the CHP engine and boilers will operate 

continuously at maximum load all year.  This is a conservative assumption as, in practice, the CHP engine is 

anticipated to operate for approximately 5,100 hours per annum and the combustion plant will have periods of 

shut-down and maintenance and may not always operate at maximum load.     

Protected conservation areas 

For critical levels, the results indicate that the annual mean NOx PCs at the assessed European designated sites 

and SSSI’s are less than 1% of the relevant long-term environmental standard and their impact can be described 

as ‘insignificant’.  For the local nature sites, the respective PCs are less than 100% of the relevant long-term 

environmental standard and the impact can be described as ‘insignificant’.     

For annual mean SO2 concentrations predicted at the assessed European designated sites and SSSI, with the 

exception of the Blackwater Valley SSSI and one modelled location at both Castle Bottom to Yateley and Hawley 

Commons SSSI and Thames Basin Heaths SPA, the annual mean SO2 PCs are less than 1% of the relevant long-

term environmental standard and their impact can be described as ‘insignificant’.  For those specific protected 

conservation areas described above, although the annual mean SO2 PCs are just above 1% of the relevant long-

term environmental standard, the PECs are well within the relevant EQS and the plant emissions are not likely to 

have a ‘significant’ effect.  For the local nature sites, the respective PCs are less than 100% of the relevant long-

term environmental standard and the impact can be described as ‘insignificant’.     

For maximum 24-hour mean critical level NOx concentrations, the respective PCs at the assessed European 

designated sites and SSSI’s are less than 10% of the relevant critical level and can be described as ‘insignificant’.  

For the local nature sites, the respective PCs are less than 100% of the relevant short-term environmental 

standard and the impact can be described as ‘insignificant’.       

For nitrogen deposition, the results indicate that the respective PCs at the assessed European designated sites 

and SSSI’s are less than 1% of the relevant critical load values and the impact can be described as ‘insignificant’.  

For the local nature sites, the respective PCs are less than 100% of the relevant long-term environmental 

standard and the impact can be described as ‘insignificant’.      

For acid deposition, the results indicate that the PC’s at some of the assessed European sites and SSSI’s are just 

above 1% of the relevant critical load level.  However, at most of these sites the existing acid deposition rates 

already exceed the critical load and the contribution from the site does not lead to an exceedance of the critical 

load.  Natural England state that the condition of Blackwater Valley SSSI (H1) and Thursely, Ash, Pirbright & 

Chobham SAC / Colony Bog and Bagshot Heath SSSI (H4) are favourable and the condition of Thames Basin 

Heaths SPA / Castle Bottom to Yateley and Hawley Commons SSSI is unfavourable but recovering.  This indicates 

that the current acid deposition rates are not damaging the habitat.  Therefore, the impact of the acid deposition 
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is not considered to be significant. For the local nature sites, the respective PCs are less than 100% of the 

relevant long-term environmental standard and the impact can be described as ‘insignificant’.           

Summary 

Based on the above assessment, it is concluded that the assessed CHP engine and boilers are acceptable from an 

air quality perspective. 
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1. Introduction 

1.1 Background 

Under the Industrial Emissions Directive (IED) the anaerobic digestion assets at Camberley Sewage Treatment 

Works (STW), require an Environmental Permit.  The scope of anaerobic digestion activities includes all 

treatment stages and incorporates directly associated activities such as combined heat and power (CHP) gas 

engines and boilers.   

Thames Water Utilities Limited (hereafter ‘Thames Water’) currently operate one biogas fuelled MWM TCG 2016 

V12C CHP engine (thermal input capacity of 1.4 MWth) and two Remeha P420/11 dual fuelled boilers1 (each with 

a thermal input of 0.7 MWth) at its sludge treatment centre (STC) at the Camberley STW near the outskirts of the 

town of Camberley, Surrey Heath (GU15 3YL) (hereafter ‘the site’).  Jacobs UK Limited (hereafter ‘Jacobs’) has 

carried out an Air Quality Impact Assessment (AQIA) on behalf of Thames Water to assess the potential impact of 

emissions from the CHP engine and boilers.     

1.2 Study Outline 

This AQIA is required to support the Environmental Permit (EP) application and assesses the likely significant air 

quality effects of emissions to air from the CHP engine and boilers (which provide heat to the digesters) at the 

site.  The air quality assessment has been carried out following the relevant Environment Agency guidance 

(Environment Agency, 2020; 2021).  The AQIA considers: 

▪ the potential impact on human health due to emissions of pollutants.  The pollutants considered include 

nitrogen dioxide (NO2); carbon monoxide (CO); sulphur dioxide (SO2), total volatile organic compounds 

(TVOC’s) and particulate matter (PM10, particles with an aerodynamic diameter of 10 microns or less and 

PM2.5, particles with an aerodynamic diameter of 2.5 microns or less); and  

▪ the potential impact on vegetation and ecosystems due to emissions of oxides of nitrogen (NOx) and SO2. 

The site boundary (represented by the approximate site fenceline) is presented in Figure 1.   

This report draws upon information provided from the following parties: 

▪ Thames Water; 

▪ ADM Ltd; 

▪ MWM (operating under the trading name of ‘Caterpillar Energy Solutions GmbH’); 

▪ Remeha B.V.; 

▪ ESG (operating now as ‘SOCOTEC’) 

▪ Department for Environment, Food and Rural Affairs (Defra); and 

▪ Surrey Heath Borough Council (SHBC).   

This report includes a description of the emission sources, review of the baseline conditions, description of 

methodology and significance criteria, an exploration of the existing environment of the site and surrounding 

area, an evaluation of results and the potential impact of emissions on human health and protected conservation 

areas during operation and, finally, conclusions of the assessment.   

 
1 Dual fuelled utilising biogas or natural gas. 
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2. Emission Sources 

2.1 Emission Sources to Air 

The location of the assessed CHP engine (emission point reference A1) and boilers (emission point reference A2 

and A3) are presented in Figure 1.   

The CHP engine and boilers are fuelled by biogas generated from the site’s anaerobic digestion process and 

emissions were modelled on this basis.  The modelling only considers emissions from the CHP engine and boilers 

and no other emission points to air at the site have been included in the assessment.  It should be noted the 

boilers are dual fuelled and can also operate on natural gas.  However, as a worst-case approach to the 

assessment, the boilers are assumed to operate on biogas only.  Table 1 presents the emission sources to air 

considered in this assessment.  

Table 1: Combustion plant to be assessed 

Parameters MWM TCG 2016 V12C 

CHP engine (1.4 MWth) 

Remeha P420/11 boiler 

(0.7 MWth) 

Remeha P420/11 boiler 

(0.7 MWth) 

Fuel Biogas Biogas Biogas 

Emission point A1 A2 A3 

This assessment has been carried out on the assumption that the CHP engine and boilers will operate 

continuously at maximum load throughout the year.  This is a conservative assumption as, in practice, the CHP 

engine is anticipated to operate for approximately 5,100 hours per annum and the boilers are only likely to 

operate when the process heat demands cannot be met when using the CHP engine alone.  Furthermore, the 

boilers will have periods of shut-down and maintenance and may not always operate at maximum load.  This 

approach ensures that the worst-case or maximum short-term modelled concentrations are quantified (further 

consideration of this is provided in Appendix A).  

2.2 Emissions Data 

It should be noted from the 1st January 2030, certain pollutant emission concentrations from the assessed 

combustion plant must adhere to emission concentration limits as set out in the Medium Combustion Plant 

Directive (MCPD) EU/2015/2193 2  (Schedule 25A of the Environmental Permitting (England and Wales) 

(Amendment) Regulations 2018.  Where practicable, the emission concentration limits stated in the MCPD2 have 

been applied in this assessment as a conservative approach to the assessment.   

For the CHP engine, the NOx, CO and TVOC emission concentrations were derived from the Environment Agency’s 

guidance ‘Guidance for monitoring landfill gas engine emissions’ (Environment Agency, 2010).  For SO2, in the 

absence of a specific emission limit value, the SO2 emission concentration typically used in similar permit 

applications for biogas fuelled engines has been applied3.  This is a conservative approach to the assessment as in 

practice, the CHP engine SO2 emission concentration is likely to be lower than that applied in the model.  For 

particulates, in the absence of a specific emission limit value, the emission concentration was derived from a 

previous study of landfill gas engines (Land Quality Management Ltd, 2002).   

For the boilers, as a worst-case approach to the assessment, the NOx and SO2 emission concentrations are based 

on the emission limit values for existing MCP other than engines and gas turbines as regulated under the MCPD2.  

For CO and TVOC, in the absence of a specific emission limit value, the CO emission concentration was obtained 

from Defra’s Process Guidance Note 1/3,’Statutory Guidance for Boilers and Furnaces 20-50MW thermal input’ 

 
2 European Parliament and the Council of the European Union, Medium Combustion Plant Directive EU/2015/2193 of 25 November 2015 on the 

limitation of emissions of certain pollutants into the air from medium combustion plants.  
3 See Permit number EPR/PB3238RK/V002 which concerns a similar site configuration owned by Thames Water Utilities Limited at the Beckton 

Sewage Treatment Works Combustion Facility.  
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(Defra, 2012) and the TVOC emission concentration was derived from the Environment Agency’s guidance 

‘Guidance for monitoring landfill gas engine emissions’, (Environment Agency, 2010). 

The temperature, oxygen and moisture content and exhaust gas volumetric flow rate of the CHP engine were 

obtained from monitoring of the assessed CHP engine (undertaken by ESG now SOCOTEC) in April 2016 (ESG, 

2016).  For the boilers, the exhaust gas volumetric flow was determined using stoichiometric calculations based 

on the combustion of biogas fuel at the maximum thermal input rating of each boiler.  In the absence of 

information regarding temperature, oxygen and moisture content of the boilers, the data used in the model is 

based on professional judgment acquired from previous work involving biogas fuelled boilers of a similar size. The 

emissions inventory of releases to air from the CHP engine and boilers are provided in Appendix A. 
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3. Assessment Methodology 

This section presents a summary of the methodology used for the assessment of the potential impacts of the site.  

A full description of the study inputs and assumptions are provided in Appendix A.   

3.1 Assessment Location 

For this assessment, 31 of the closest sensitive human receptors (such as residential properties, schools, 

residential care homes and public footpaths) near the site were identified for modelling purposes.  The location of 

these receptors is presented in Figure 1.   

In line with the Environment Agency guidance Air emissions risk assessment for your environmental permit 

(Environment Agency, 2020), it is necessary to identify protected conservation areas within the following distances 

from the site: 

▪ European sites (i.e. Special Area of Conservation (SAC), Special Protection Area (SPA) and Ramsar sites) 

within 10 km; and 

▪ Site of Special Scientific Interest (SSSI) and local nature sites (i.e. ancient woodlands, local wildlife sites 

(LWS) and national and local nature reserves (NNR and LNR)), respectively, within 2 km.   

Based on these criteria; Blackwater Valley SSSI, Castle Bottom to Yateley and Hawley Commons SSSI; Thames 

Basin Heaths SPA; Thursely, Ash, Pirbright & Chobham SAC and three parcels of Ancient & Semi-Natural Woodland 

(ID 1504876, ID 1504832 and ID 1491757) have been included in the assessment.  Despite being more than 2km 

from the site, Colony Bog and Bagshot Heath SSSI is also considered in the assessment as it encompasses much 

of the same geographic area as Thursely, Ash, Pirbright & Chobham SAC.  

As discussed above, some of the assessed protected conservation areas encompass the same geographic area.  

However, for completeness, these protected conservation areas are assessed individually where relevant.  The 

location of the assessed protected conservation areas are presented in Figure 2 and further details are set out in 

Appendix A.       

3.2 Overall Methodology 

The assessment was carried out using an atmospheric dispersion modelling technique.  Atmospheric Dispersion 

Modelling System (ADMS) version 5.2.4 was used to model releases of the identified substances.  The ADMS model 

predicts the dispersion of operational emissions from a specific source (e.g. a stack), and the subsequent 

concentrations over an identified area (e.g. at ground level across a grid of receptor points) or at specified points 

(e.g. a residential property).  ADMS was selected because this model is fit for the purpose of modelling the 

emissions from the type of sources on-site (i.e. point source emissions from a combustion source) and is accepted 

as a suitable assessment tool by local authorities and the Environment Agency.   

The modelling assessment was undertaken in accordance with the Environment Agency Air emissions risk 

assessment for your environmental permit guidance (Environment Agency, 2020).  

A summary of the dispersion modelling procedure is set out below.   

1) Information on plant location and plant emission characteristics were supplied by Thames Water (Thames 

Water, 2020), Remeha (Remeha, 2011) and MWM (MWM, 2020).   

2) Five years of hourly sequential data recorded at the Farnborough Airport meteorological station (2015 – 

2019 inclusive) were used for the assessment (ADM Ltd, 2020). 

3) Information on the main buildings located on-site which could influence dispersion of emissions from the 

CHP engine and boiler stacks were estimated from Defra’s environmental open-data applications and 

datasets (Defra, 2020a) and Google Earth (Google Earth, 2020).   



Air Quality Impact Assessment 
 

 

5 

 

4) The maximum predicted concentrations (at a modelled height of 1.5 m or ‘breathing zone’) at the assessed 

sensitive human receptor locations R1 – R28 (representing long-term exposure at residential properties) were 

considered for the assessment of annual mean, 24-hour mean, 8-hour mean, 1-hour mean and 15-minute 

mean pollutant concentrations within the study area.  For receptors R29-R31 (representing Blackwater Valley 

footpath), only the 1-hour mean and 15-minute mean concentrations were considered.  The maximum 

predicted concentrations at an off-site location in the vicinity of the site were considered for the assessment 

of short-term (1-hour and 15-minute mean) concentrations. 

5) The above information was entered into the dispersion model.   

6) The dispersion model was run to provide the Process Contribution (PC).  The PC is the estimated maximum 

environmental concentration of substances due to releases from the process alone.  The results were then 

combined with baseline concentrations (see Section 4) to provide the Predicted Environmental Concentration 

(PEC) of the substances of interest.   

7) The PECs were then assessed against the appropriate environmental standards for air emissions for each 

substance set out in the Environment Agency’s guidance (Environment Agency, 2020) document to 

determine the nature and extent of any potential adverse effects.   

8) Modelled concentrations were processed using geographic information system (GIS) software (ArcMap 

10.6.1) to produce contour plots of the model results.  These are provided for illustrative purposes only; 

assessment of the model results was based on the numerical values outputted by the dispersion model on 

the model grid (see Figure 1) and at the specific receptor locations and were processed using Microsoft Excel. 

9) The predicted concentrations of NOx and SO2 were also used to assess the potential impact on critical levels 

and critical loads (i.e. acid and nutrient nitrogen deposition) (see Section 3.3.2) at the assessed protected 

conservation area.  Details of the deposition assessment methodology are provided in Appendix B.   

In addition to the above, a review of existing ambient air quality in the area was undertaken to understand the 

baseline conditions at the site and at receptors within the study area.  These existing conditions were determined 

by reviewing the monitoring data already available for the area and other relevant sources of information.  The 

review of baseline air quality is set out in Section 4.   

Where appropriate, a conservative approach has been adopted throughout the assessment to increase the 

robustness of the model predictions.  In addition, an analysis of various sensitivity scenarios has also been carried 

out (see Section 5.3) to determine how changes to model parameters (e.g. differing surface roughness values or 

modelling without considering buildings) may impact on predicted concentrations at sensitive human receptors 

and off-site locations.   

3.3 Assessment Criteria 

3.3.1 Environmental Quality Standards: Human Receptors 

In the UK the focus on local air quality is reflected in the air quality objectives (AQOs) set out in the Defra and the 

Devolved Administrations Air Quality Strategy for England, Scotland, Wales and Northern Ireland (AQS). The AQS 

stipulates a number of air quality objectives for nine main air pollutants with respect to ambient levels of air quality 

(Defra, 2007).  The AQOs are similar to the limit values that were transposed from the relevant EU directives into 

UK legislation by The Air Quality Standards Regulations 2010.  The objectives are based on the current 

understanding of health effects of exposure to air pollutants and have been specified to control health and 

environmental risks to an acceptable level.  They apply to places where people are regularly present over the 

relevant averaging period.  The objectives set for the protection of human health and vegetation of relevance to 

the project are summarised in Table 2.  Relevant Environmental Assessment Levels (EALs) set out in the 

Environment Agency guidance (Environment Agency, 2020) are also included in Table 2 where these supplement 

the AQOs.   

For the purposes of reporting, the AQOs and EALs have been collectively termed as Environmental Quality 

Standards (EQSs).   
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Table 2: Air quality objectives and environmental assessment levels 

Pollutant EQS (μg/m3) Concentration measured as 

NO2 40 Annual mean 

200 1-hour mean, not to be exceeded more than 18 times a year (99.79th percentile) 

CO 10,000 Maximum daily 8 hour running mean (100th percentile) 

30,000 Maximum 1-hour mean (100th percentile) 

SO2 125 24-hour mean not to be exceeded more than 3 times a year (99.18th percentile) 

350 1-hour mean not to be exceeded more than 24 times a year (99.73rd percentile) 

266 15-minute mean not to be exceeded more than 35 times a year (99.9th percentile)  

PM10 40 Annual mean 

50 24-hour mean, not to be exceeded more than 35 times a year (90.41st percentile) 

PM2.5 25 Annual mean 

TVOC n/a1 Annual mean 

Maximum 1-hour mean (100th percentile) 

Note 1: VOCs may contain a wide range of organic compounds and it is often difficult to determine or identify each and every compound 

present.  The TVOC emissions from the assessed combustion plant will largely comprise methane which is not directly harmful to human health.  

Therefore, there is no health-based air quality standard or guideline. 

For the assessment of long-term average concentrations (i.e. the annual mean concentrations) at human 

receptors, impacts were described using the following criteria: 

• if the PC is less than 1% of the long-term EQS, the contribution can be considered as ‘insignificant’; 

• if the PC is greater than 1% of the EQS but the PEC is less than 70% of the long-term air quality objective, this 

would be classed as ‘not significant’. 

• where the PC is greater than 1% of the EQS and the PEC is greater than 70% of the EQS, professional 

judgement is used to determine the overall significance of the effect (i.e. whether the effect would be ‘not 

significant’ or ‘significant’), taking account of the following: 

- the scale of the changes in concentrations;  

- whether or not an exceedance of an EQS is predicted to arise in the study area where none existed before, 

or an exceedance area is substantially increased as a result of the development; and 

- uncertainty, including the influence and validity of any assumptions adopted in undertaking the 

assessment.   

For the assessment of short-term average concentrations (e.g. the 1-hour mean NO2 concentrations, and the 15-

minute, 1-hour and 24-hour mean SO2 concentrations etc.), impacts were described using the following criteria: 

• if the PC is less than 10% of the short-term EQS, this would be classed as insignificant; 

• if the PC is greater than 10% of the EQS but less than 20% of the headroom between the short-term 

background concentration and the EAL, this can also be described as not significant;  

• Where the PC is greater than 10% of the EQS and 20% of the headroom, professional judgement is used to 

determine the overall significance of the effect (i.e. whether the effect would be not significant or 

significant) in line with the approach specified above for long-term average concentrations.   

Environment Agency guidance recommends that further action will not be required if proposed emissions comply 

with Best Available Techniques Associated Emission Levels (BAT AELs) and resulting PECs do not exceed the 

relevant EQS (Environment Agency, 2020).   
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3.3.2 Environmental Quality Standards: Protected Conservation Areas 

Critical levels 

The environmental standards set for protected conservation areas of relevance to the project are summarised in 

Table 3 (Environment Agency, 2020).   

Table 3: Air Quality Objectives and Environmental Assessment Levels for protected conservation areas 

Pollutant EQS (μg/m3) Concentration measured as 

NOx 30 Annual mean limit value for the protection of vegetation (referred to as the “critical 

level”) 

75 Maximum 24-hour mean for the protection of vegetation (referred to as the “critical 

level”)  

SO2 10 Annual mean limit value for the protection of vegetation (referred to as the “critical 

level”) where lichens or bryophytes are present 

20 Annual mean limit value for the protection of vegetation (referred to as the “critical 

level”) where lichens or bryophytes are not present  

Critical loads 

Critical loads for pollutant deposition to statutorily designated habitat sites in the UK and for various habitat types 

have been published by the CEH and are available from the APIS website.  Critical Loads are defined on the APIS 

website (Centre for Ecology and Hydrology, 2021) as:  

"a quantitative estimate of exposure to one or more pollutants below which significant harmful effects on specified 

sensitive elements of the environment do not occur according to present knowledge". 

Compliance with these benchmarks is likely to result in no significant adverse effects on the natural environment 

at these locations.  The critical loads for the designated habitat sites considered in this assessment are set out in 

Table 4.  For the assessed European designated sites and SSSI’s, the Site Relevant Critical Loads tool function on 

the APIS website was used to determine the relevant critical loads for the assessed protected conservation areas.  

It should be noted where both vegetation types (i.e. short or tall) are listed on the APIS website as being present 

at the assessed protected conservation area, the most sensitive habitat for both short and tall vegetation were 

applied in the assessment, irrespective of whether the vegetation is actually present at the modelled location(s).   

For the assessed local nature sites, the Search by Location function on the APIS website was used.  Where both 

short and tall vegetation type is assumed to inhabit the assessed local nature sites, the acid grassland and 

coniferous woodland habitat feature were selected on the APIS website which are generally the most sensitive 

short and tall vegetation type to nutrient nitrogen and acid deposition.         

Table 4: Critical loads for modelled protected conservation areas 

Receptor 

ref 

Protected 

conservation 

area 

Habitat feature 

applied 

Vegetation 

type (for 

deposition 

velocity) 

Critical load 

Acid deposition (kEqH+/ha/year) Nitrogen 

deposition 

(kg 

N/ha/year) 

CLMaxS CLMinN CLMaxN Minimum 

H1 Blackwater Valley 

SSSI 

Low and medium 

altitude hay meadows 

Short 0.500 0.400 0.900 20 

Broadleaved deciduous 

woodland 

Tall 1.200 0.400 1.500 10 
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Receptor 

ref 

Protected 

conservation 

area 

Habitat feature 

applied 

Vegetation 

type (for 

deposition 

velocity) 

Critical load 

Acid deposition (kEqH+/ha/year) Nitrogen 

deposition 

(kg 

N/ha/year) 

CLMaxS CLMinN CLMaxN Minimum 

H2a Castle Bottom to 

Yateley and 

Hawley Commons 

SSSI 

Dry heaths Short 0.200 0.300 0.500 10 

Coniferous woodland Tall 1.800 0.400 2.200 5 

H2b Dry heaths Short 0.200 0.300 0.500 10 

Coniferous woodland Tall 1.800 0.400 2.200 5 

H2c Dry heaths Short 0.200 0.300 0.500 10 

Coniferous woodland Tall 0.800 0.300 1.100 5 

H3a Thames Basin 

Heaths SPA 

Dry heaths Short 0.900 0.700 1.600 10 

Coniferous woodland Tall 1.800 0.400 2.200 5 

H3b Dry heaths Short 0.900 0.700 1.600 10 

Coniferous woodland Tall 1.800 0.400 2.200 5 

H3c Dry heaths Short 0.200 1.000 1.300 10 

Coniferous woodland Tall 0.800 0.300 1.100 5 

H3d Dry heaths Short 0.200 0.600 0.900 10 

Coniferous woodland Tall 0.800 0.300 1.100 5 

H3e Dry heaths Short 0.200 1.000 1.300 10 

Coniferous woodland Tall 0.800 0.300 1.100 5 

H4 Thursely, Ash, 

Pirbright & 

Chobham SAC / 

Colony Bog and 

Bagshot Heath 

SSSI 

Valley mires, poor fens 

and transition mires 

Short 0.200 0.300 0.500 10 

H5 Ancient & Semi-

Natural Woodland 

ID 1504876 

Broadleaved deciduous 

woodland 

Tall 1.172 0.357 1.529 10 

H6 Ancient & Semi-

Natural Woodland 

ID 1504832 

Broadleaved deciduous 

woodland 

Tall 1.172 0.357 1.529 10 

H7 Ancient & Semi-

Natural Woodland 

ID 1491757 

Broadleaved deciduous 

woodland 

Tall 1.216 0.357 1.573 10 

Critical load functions for acid deposition are specified on the basis of both nitrogen-derived acid and sulphur 

derived acid.  The critical load function contains a value for sulphur derived acid and two values for nitrogen 

derived acid deposition (a minimum and maximum value).  The APIS website provides advice on how to calculate 

the process contribution (PC – emissions from the modelled process alone) and the predicted environmental 

concentrations (PEC – the PC added to the existing deposition) as a percentage of the acid critical load function 

and how to determine exceedances of the critical load function.  This guidance was adopted for this assessment. 

The minimum of the range of nitrogen critical loads was used for the assessment in line with the advice on the 

APIS website (Centre for Ecology and Hydrology, 2020). 
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Significance Criteria – European designated sites (i.e. SPAs, SACs) and SSSI’s 

With regard to concentrations at the assessed designated habitat sites, the Environment Agency guidance 

(Environment Agency, 2020) states emissions can be described as insignificant and no further assessment is 

required (including the need to calculate PECs) if: 

▪ the short-term PC is less than 10% of the short-term environmental standard for protected conservation 

areas; or 

▪ the long-term PC is less than 1% of the long-term environmental standard for protected conservation 

areas. 

Where appropriate, the significance of the predicted long-term (annual mean) concentrations or deposition at 

protected conservation areas were determined in line with Environment Agency guidance (Environment Agency, 

2020) summarised as follows. 

Where the PC is less than 1% of the relevant critical level or critical load, the emission is not likely to have a 

significant effect alone or in combination irrespective of the existing concentrations or deposition rates. 

Where the PC is above 1%, further consideration of existing background concentrations or deposition rates is 

required, and where the total concentration or deposition is less than 70% of the critical level or critical load, 

calculated in combination with other committed projects or developments as appropriate, the emission is not 

likely to have a significant effect. 

Where the contribution is above 1%, and the total concentration or deposition rate is greater than 70% of the 

critical level or critical load, either alone or in combination with other committed projects or developments, then 

this may indicate a significant effect and further consideration is likely to be required.   

The above approach is used to give a clear definition of what effects can be disregarded as insignificant, and 

which need to be considered in more detail in relation to the predicted annual mean concentrations or 

deposition.   

For short-term mean concentrations (i.e. the 24-hour mean critical level for NOx) where the PC is less than 10% 

of the critical level then it would be regarded as ‘insignificant’.  A potentially significant effect would be identified 

where the short-term PC from the modelled sources would lead to the total concentration exceeding the critical 

level.  Further consideration is likely to be required in this situation. 

Significance Criteria – Local nature sites (i.e. ancient woodlands) 

The relevant significance criteria for these protected conservation areas are set out below.   

With regard to concentrations or deposition rates at local nature sites, the Environment Agency guidance 

(Environment Agency, 2020) states emissions can be described as ‘insignificant’ and no further assessment is 

required (including the need to calculate PECs) if: 

▪ the short-term PC is less than 100% of the short-term environmental standard for protected conservation 

areas; or 

▪ the long-term PC is less than 100% of the long-term environmental standard for protected conservation 

areas.   

The above approach is used to give a clear definition of what effects can be disregarded as ‘insignificant’, and which 

need to be considered in more detail in relation to the predicted annual mean concentrations or deposition.     
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4. Existing Environment 

4.1 Site Location 

The site is situated approximately 1.5 km west-southwest from the centre of the town of Camberley, Surrey 

Heath.  The area surrounding the site generally comprises a mixture of residential and commercial land use.  The 

A331 runs adjacent to the western boundary of the site and the M3 motorway is approximately 1.2 km southeast 

of the site at its closest point.    

There are several sensitive human receptors in the vicinity of the site in respect of potential air emissions from the 

process.  The most relevant sensitive receptors have been identified from local mapping and are summarised in 

Appendix A and presented in Figure 1.  The nearest modelled residential property is approximately 0.41 km 

northeast of the CHP engine (based on the stack location NGR E 486152 N 159428).  The nearest modelled 

receptor is the Blackwater Valley footpath approximately 0.26 km southwest of the site at its closest point.   

4.2 Local Air Quality Management 

A review of baseline air quality was carried out prior to undertaking the air quality assessment.  This was carried 

out to determine the availability of baseline air quality data recorded in the vicinity of the site and also if data from 

other regional or national sources such as the UK Air Information Resource (UK-AIR) (Defra, 2020b) website could 

be used to represent background concentrations of the relevant pollutants in the vicinity of the site.   

As part of the Local Air Quality Management (LAQM) process, an Air Quality Management Area (AQMA) (termed 

the ‘Surrey Heath AQMA’ ) was declared in April 2002 by SHBC for exceedances of the annual mean objective for 

NO2 and 24-hour mean objective for PM10.  The AQMA covers a strip of land from Fromley Road to Ravenswood 

Roundabout encompassing a section of the nearby M3 motorway and nearby houses.  The AQMA is 

approximately 1.3 km south east of the site boundary at its closest point and is not considered further in the 

assessment. 

SHBC also carries out regular assessments and monitoring of air quality within the borough as part of the LAQM 

process.  The most recent Air Quality Annual Status Report (Surrey Heath Borough Council, 2020) was reviewed 

to determine the concentrations of NO2 and PM10 in the vicinity of the site.  It should be noted none of the other 

assessed pollutants are monitored by SHBC.   

SHBC undertook automatic (continuous) monitoring at one location during 2019 (i.e. Site ID: CM1 NGR E 488647 

N 159807).  This monitoring location is a roadside location type situated adjacent to the M3 motorway and is 

approximately 2.5 km east of the CHP engine stack location.  In 2019, annual mean NO2 and PM10 concentrations 

of 38 µg/m3 and 16 µg/m3, respectively, were recorded at this monitoring location.  Due to the monitoring location 

being adjacent to the M3 motorway, it is not considered representative of the conditions experienced at the site.  

Therefore, this location is not considered further in the assessment. 

The nearest non-automatic monitoring locations (i.e. a NO2 diffusion tube) to the site are two roadside locations; 

Site ID: SH10, NGR E 485796 N 160074 adjacent to the A30 and situated approximately 0.74 km north-northwest 

of the assessed CHP engine and Site ID: SH11, NGR E 486937 N 159011 near the M3 motorway and situated 

approximately 0.89 km east-southeast of the assessed CHP engine stack.  In 2019, annual mean NO2 

concentrations of 29.5 µg/m3 and 30.7 µg/m3 were recorded at these locations, respectively.  These monitoring 

locations are not considered representative of the site due to their close proximity to major roads.   

For the assessed pollutants, information on background air quality in the vicinity of the site was obtained from 

Defra background map datasets (Defra, 2020b).  The 2018-based background maps by Defra are estimates based 

upon the principal local and regional sources of emissions and ambient monitoring data.  For SO2 and CO 

concentrations, the 2001-based background maps were used.  These background concentrations are presented in 

Table 5.  It should be noted there are no background concentrations available for TVOC’s.   
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As it is necessary to determine the potential impact of emissions from the site on the assessed protected 

conservation areas, the background concentrations of NOx and SO2 were also identified for the assessed protected 

conservation areas.  These background concentrations were obtained from the 2018-based and 2001-based Defra 

background map datasets (Defra,2020b), respectively, and are displayed in Table 8 to Table 10. 

Table 5: Background concentrations: adopted for use in assessment for human receptors 

Pollutant Annual mean 

concentration 

(μg/m3) 

Description 

NO2 12.0 – 17.5 Defra 1 km x 1 km background map value for the assessed sensitive human receptor locations, 2021 

map concentration 

CO 184.2 – 203.8 Defra 1 km x 1 km background map value for the assessed sensitive human receptor locations, scaled 

from 2001-based map1 to 2021 concentration 

PM10 13.8 – 16.7 Defra 1 km x 1 km background map value for the assessed sensitive human receptor locations, 2021 

map concentration 

PM2.5 9.7 – 11.4 Defra 1 km x 1 km background map value for the assessed sensitive human receptor locations, 2021 

map concentration 

SO2 3.2 – 5.0 Defra 1 km x 1 km background map value for the assessed sensitive human receptor locations, scaled 

from 2001-based map1 concentration 

TVOC n/a 

Note 1: Background maps for CO and SO2 are based on 2001 base year mapping 

The long-term background concentrations were doubled to estimate the short-term background concentrations 

in line with the Environment Agency guidance (Environment Agency, 2020). 

4.3 Existing Deposition Rates   

Existing acid and nutrient nitrogen deposition levels were obtained from APIS (Centre for Ecology and Hydrology, 

2020).  As discussed previously, where both vegetation types (i.e. short or tall) are listed on the APIS website as 

being present at the assessed protected conservation area, the most sensitive habitat for both short and tall 

vegetation, where applicable, was used for the assessment to represent the differing deposition velocities for these 

vegetation types.  As a conservative approach to the assessment, it is assumed the vegetation type selected is 

present at the specific modelled location within the assessed protected conservation area.  The existing deposition 

values at the assessed habitat site are set out in Table 6.   
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Table 6: Existing deposition at modelled habitat sites 

Receptor 

ref 

Protected conservation area Vegetation 

type (for 

deposition 

velocity) 

Existing deposition rates 

Existing acid deposition 

(kEqH+/ha/year) 

Existing nutrient N 

deposition (kg N/ha/year) 

Nitrogen Sulphur Nitrogen 

H1 Blackwater Valley SSSI Short 0.9 0.2 12.88 

Tall 1.5 0.2 21.56 

H2a Castle Bottom to Yateley and 

Hawley Commons SSSI 

Short 1.1 0.2 15.68 

Tall 1.9 0.2 26.6 

H2b Short 1.1 0.2 15.68 

Tall 1.9 0.2 26.6 

H2c Short 1.1 0.2 15.68 

Tall 1.9 0.2 26.6 

H3a Thames Basin Heaths SPA Short 1.1 0.2 15.68 

Tall 1.9 0.2 26.6 

H3b Short 1.1 0.2 15.68 

Tall 1.9 0.2 26.6 

H3c Short 1.1 0.2 15.68 

Tall 1.9 0.2 26.6 

H3d Short 0.9 0.2 12.88 

Tall 1.5 0.2 21.56 

H3e Short 1.1 0.2 15.68 

Tall 1.9 0.2 26.6 

H4 Thursely, Ash, Pirbright & 

Chobham SAC / Colony Bog and 

Bagshot Heath SSSI 

Short 0.9 0.2 13.02 

H5 Ancient & Semi-Natural 

Woodland ID 1504876 
Tall 1.5 0.2 21.56 

H6 Ancient & Semi-Natural 

Woodland ID 1504832 
Tall 1.5 0.2 21.56 

H7 Ancient & Semi-Natural 

Woodland ID 1491757 
Tall 1.9 0.2 26.6 
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5. Results 

5.1 Human Receptors 

The results presented below are the maximum modelled concentrations predicted at any of the 31 assessed 

sensitive human receptor locations and the maximum modelled concentration at any off-site location for the five 

years of meteorological data used in the study.   

The results of the dispersion modelling are set out in Table 7, which presents the following information: 

• EQS (i.e. the relevant air quality standard); 

• estimated annual mean background concentration (see Section 4) that is representative of the baseline; 

• PC, the maximum modelled concentrations due to the emissions from the assessed combustion plant; 

• PEC, the maximum modelled concentration due to process emissions combined with estimated baseline 

concentrations;  

• PC and PEC as a percentage of the EQS; and 

• PC as a percentage of headroom (i.e. the PC as a percentage of the difference between the short-term 

background concentration and the EQS, for short-term predictions only). 

The full results at assessed human receptor locations are presented in Appendix C. 
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Table 7: Results of detailed assessment 

Pollutant Averaging period Assessment 

location 

Maximum 

receptor 

EQS 

(μg/m3) 

Baseline air 

quality level 

(μg/m3) 

PC (μg/m3) PEC (μg/m3) PC / EQS (%) PEC / EQS (%) PC as a 

percentage of 

headroom (%) 

CO Maximum 8-hour running 

mean 

Sensitive locations R7 10,000 400 41.8 441.4 0.4% 4.4% 0.4% 

Maximum 1-hour mean Maximum off-site - 30,000 400 187.9 587.5 0.6% 2.0% 0.6% 

Sensitive locations R30 30,000 381 60.1 441.0 0.2% 1.5% 0.2% 

NO2 Annual mean Sensitive locations R9 40 16.0 1.3 17.3 3.2% 43.1% - 

1-hour mean (99.79th 

percentile) 

Maximum off-site - 200 32.0 29.8 61.8 14.9% 30.9% 17.7% 

Sensitive locations R29 200 27.3 8.0 35.4 4.0% 17.7% 4.7% 

SO2 24-hour mean (99.18th 

percentile) 

Sensitive locations R9 125 6.7 5.8 12.5 4.7% 10.0% 4.9% 

1-hour mean (99.73rd 

percentile) 

Maximum off-site - 350 6.7 64.6 71.3 18.5% 20.4% 18.8% 

Sensitive locations R30 350 8.2 16.7 24.9 4.8% 7.1% 4.9% 

15-minute mean (99.9th 

percentile) 

Maximum off-site - 266 6.7 73.9 80.6 27.8% 30.3% 28.5% 

Sensitive locations R29 266 8.2 26.6 34.8 9.99% 13.1% 10.3% 

PM10 Annual mean Sensitive locations R9 40 14.5 0.03 14.5 0.1% 36.3% - 

24-hour mean (90.41st  

percentile) 

Sensitive locations R9 50 29.0 0.1 29.1 0.2% 58.2% 0.4% 

PM2.5 Annual mean Sensitive locations R9 25 10.2 0.03 10.2 0.1% 40.7% - 

TVOC Annual mean Sensitive locations R9 n/a 5.6 n/a 

Maximum 1-hour mean Maximum off-site - 346.1 

Sensitive locations R29 127.7 

Note 1:  For annual mean NO2, PM10 and PM2.5 and TVOC concentrations, 24-hour mean PM10 and SO2 concentrations and 8-hour mean CO concentrations, R29 – R31 have been omitted from analysis as these receptor 

locations represent Blackwater Valley footpath (i.e. short-term exposure only).  The full results are presented in Appendix C. 
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The results in Table 7 indicate that the predicted off-site concentrations and predicted concentrations at sensitive 

human receptors do not exceed any relevant long-term or short-term air quality objective or guideline.   

Table 7 indicates the maximum PC for annual mean NO2 at a sensitive human receptor location is 1.3 µg/m3 

(equating to 3.2% of the relevant EQS), predicted at R9, which represents a residential property approximately 

0.41 km northeast of the site.  The PC is greater than 1% of the relevant EQS but the PEC is less than 70% of the 

EQS (i.e. 43.1%) and the impact can be classed as ‘not significant’ as per Environment Agency guidance 

(Environment Agency, 2020).     

For the assessment of 1-hour mean (99.79th percentile) NO2 concentrations at a sensitive human receptor 

location, the maximum PC of 8.0 µg/m3 (which equates to 4.0% of the relevant EQS) is predicted at R29 which, 

represents Blackwater Valley footpath approximately 0.28 km west of the modelled CHP engine stack.  As the PC 

is less than 10% of the short-term EQS, as per Environment Agency guidance (Environment Agency, 2020) the 

effect is considered ‘insignificant’.  For the assessment of 1-hour mean (99.79th percentile) NO2 concentrations 

at the modelled grid off-site locations, the maximum PC is 29.8 µg/m3 which equates to 14.9% of the relevant 

EQS.  As the PC is greater than 10% of the EQS but less than 20% of the headroom between the short-term 

background concentration and the EAL, this impact can be described as ‘not significant’.  To note, this 

concentration is predicted at NGR E 486282 N 159388 which is situated on the southern boundary of the site 

adjacent to an office car park.   

For long-term PM10 and PM2.5 concentrations, the respective PCs are less than 1% of the relevant long-term EQS 

and their impact can be described as ‘insignificant’.  For 24-hour mean (90.41st percentile) PM10 concentrations, 

the PC is less than 10% of the relevant short-term EQS (i.e. 0.2%) and its impact can be described as 

‘insignificant’.  

For short-term CO concentrations at both sensitive human receptor locations and the modelled grid off-site 

locations, the respective PCs are less than 10% of the relevant short-term EQS and their impact is considered 

‘insignificant’.   

For 24-hour mean (99.18th percentile) SO2 concentrations at sensitive human receptor locations, the highest PC 

(predicted at R9) is less than 10% of the relevant EQS (i.e. 4.7%) and can be classed as ‘insignificant’.   

For 1-hour mean (99.73rd percentile) SO2 concentrations at sensitive human receptor locations, the maximum 

PC of 16.7 µg/m3 is predicted at R30 (representing Blackwater Valley footpath).  This equates to less than 10% 

of the relevant EQS and can be classed as ‘insignificant’.  For 1-hour mean (99.73rd percentile) SO2 

concentrations at a modelled off-site location, the highest off-site concentration is 64.6 µg/m3 which equates to 

18.5% of the relevant EQS.  As the PC is greater than 10% of the relevant EQS but less than 20% of the 

headroom, this can be described as ‘not significant’.  The highest 1-hour mean (99.73rd percentile) SO2 

concentration at a modelled off-site location is predicted at NGR E 486282 N 159378, which is situated on an 

office car park adjacent to the southern boundary of the site.   

For 15-minute mean (99.9th percentile) SO2 concentrations at sensitive human receptor locations, the maximum 

PC of 26.6 µg/m3 is predicted at R29 representing the Blackwater Valley footpath.  This equates to less than 

10% of the relevant EQS and can be classed as ‘insignificant’.  For 15-minute mean (99.9th percentile) SO2 

concentrations at a modelled off-site location, the highest off-site concentration is 73.9 µg/m3 which equates to 

27.8% of the relevant EQS.  The PC is greater than 10% of the relevant EQS and greater than 20% of the 

headroom.  However, as the PEC is well below the relevant EQS (i.e. 30.3%), based on professional judgement, 

the overall significance of the effect is considered ‘not significant’ in line with the approach specified for long-

term average concentrations.  The highest 15-minute mean (99.9th percentile) SO2 concentration at a modelled 

grid off-site location is predicted at NGR E 486282 N 159388, which is situated on the southern boundary of the 

site adjacent to an office car park.   

For annual mean TVOC concentrations at sensitive human receptor locations, the highest PC of 5.6 µg/m3 is 

predicted at R9.  For maximum 1-hour mean TVOC concentrations at a modelled off-site location, the highest PC 
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of 346.1 µg/m3 was predicted at NGR E 486262 N 159378, which is situated on an office car park adjacent to the 

southern boundary of the site.  At a sensitive human receptor location, the maximum 1-hour mean TVOC 

concentration of 127.7 µg/m3 was predicted at R29.  As discussed previously, the TVOCs from the assessed 

combustion plant will largely comprise unburnt methane gas from the biogas fuel, which is not directly harmful 

to human health at the concentrations predicted by the dispersion modelling.   

Summary 

The results in Table 7 indicate that the predicted modelled off-site concentrations and predicted concentrations 

at sensitive human receptors do not exceed any relevant long-term or short-term air quality objective or 

guideline.  Furthermore, the conservative approach adopted throughout the assessment including the assumed 

operational hours of the plant and modelled emission concentrations (notably the CHP engine SO2 

concentration and the boilers NOx and SO2 concentration (see Section 2.1)), the predicted concentrations 

presented in Table 7 are likely to be higher than would reasonably be expected.          

Contour plots (see Figures 3 - 6) have been produced for those pollutants where the long-term PC is greater 

than 1% of the respective EQS and where the short-term PC is greater than 10% of the respective EQS (i.e. 

annual mean and 1-hour mean (99.79th percentile) NO2 concentrations, 1-hour mean (99.73rd percentile) and 

15-minute mean (99.9th percentile) SO2 concentrations.  For annual mean NO2 concentrations, the figure is 

based on the year of meteorological data which resulted in the highest PC at a sensitive human receptor 

location.  For short-term concentrations, the figures are based on the year of meteorological data which resulted 

in the highest PC at an off-site location. 

5.2 Protected Conservation Areas 

5.2.1 Assessment against Critical Levels 

The environmental effects of releases from the site at the assessed protected conservation areas have been 

determined by comparing predicted concentrations of released substances with the EQSs for the protection of 

vegetation (critical levels) (see Table 3).  The results of the detailed modelling at the assessed protected 

conservation areas are shown in Table 8 to Table 10.  The results presented are the maximum predicted 

concentration at each assessed protected conservation area for the five years of meteorological data used in the 

study.   

For SO2, the relevant EQS was based on the assumption that lichens and bryophytes were present at each site, 

therefore adopting a conservative approach. 

Table 8: Results of detailed assessment at assessed protected conservation sites for annual mean NOx 

concentrations 

Ref Protected Conservation Area EQS 

(μg/m3) 

Background 

concentration 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

H1 Blackwater Valley SSSI 30 18.4 0.16 18.6 0.5% 61.9% 

H2a Castle Bottom to Yateley and Hawley 

Commons SSSI 

18.5 0.12 18.6 0.4% 62.2% 

H2b 18.5 0.16 18.7 0.5% 62.3% 

H2c 16.0 0.09 16.1 0.3% 53.7% 

H3a Thames Basin Heaths SPA 18.5 0.12 18.6 0.4% 62.2% 

H3b 18.5 0.16 18.7 0.5% 62.3% 

H3c 16.0 0.09 16.1 0.3% 53.7% 

H3d 15.3 0.09 15.4 0.3% 51.5% 
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Ref Protected Conservation Area EQS 

(μg/m3) 

Background 

concentration 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

H3e 14.3 0.02 14.3 0.1% 47.8% 

H4 Thursely, Ash, Pirbright & Chobham SAC / 

Colony Bog and Bagshot Heath SSSI 

17.4 0.06 17.5 0.2% 58.2% 

H5 Ancient & Semi-Natural Woodland ID 

1504876 

18.4 0.15 18.5 0.5% 61.8% 

H6 Ancient & Semi-Natural Woodland ID 

1504832 

18.4 0.13 18.5 0.4% 61.8% 

H7 Ancient & Semi-Natural Woodland ID 

1491757 

24.4 0.11 24.5 0.4% 81.6% 

Table 9: Results of detailed assessment at assessed protected conservation sites for maximum 24-hour mean NOx 

concentrations 

Ref Protected Conservation Area EQS 

(μg/m3) 

Background 

concentration 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

H1 Blackwater Valley SSSI 75 36.8 3.6 40.4 4.8% 53.9% 

H2a Castle Bottom to Yateley and Hawley 

Commons SSSI 

37.1 2.8 39.8 3.7% 53.1% 

H2b 37.1 2.8 39.9 3.7% 53.1% 

H2c 32.1 1.9 33.9 2.5% 45.2% 

H3a Thames Basin Heaths SPA 37.1 2.8 39.8 3.7% 53.1% 

H3b 37.1 2.8 39.9 3.7% 53.1% 

H3c 32.1 1.9 33.9 2.5% 45.2% 

H3d 30.7 0.9 31.6 1.3% 42.2% 

H3e 28.6 0.4 29.0 0.5% 38.7% 

H4 Thursely, Ash, Pirbright & Chobham SAC / 

Colony Bog and Bagshot Heath SSSI 

34.8 0.6 35.4 0.8% 47.2% 

H5 Ancient & Semi-Natural Woodland ID 

1504876 

36.8 3.3 40.1 4.5% 53.5% 

H6 Ancient & Semi-Natural Woodland ID 

1504832 

36.8 3.3 40.1 4.4% 53.4% 

H7 Ancient & Semi-Natural Woodland ID 

1491757 

48.7 2.5 51.2 3.3% 68.3% 

Table 10: Results of detailed assessment at assessed protected conservation sites for annual mean SO2 

concentrations 

Ref Protected Conservation Area EQS 

(μg/m3) 

Background 

concentration 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS (%) 

H1 Blackwater Valley SSSI 10 3.6 0.12 3.7 1.2% 37.0% 

H2a 4.1 0.09 4.2 0.9% 41.9% 
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Ref Protected Conservation Area EQS 

(μg/m3) 

Background 

concentration 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS (%) 

H2b Castle Bottom to Yateley and Hawley 

Commons SSSI 

4.1 0.12 4.2 1.2% 42.2% 

H2c 3.2 0.07 3.3 0.7% 32.7% 

H3a Thames Basin Heaths SPA 4.1 0.09 4.2 0.9% 41.9% 

H3b 4.1 0.12 4.2 1.2% 42.2% 

H3c 3.2 0.07 3.3 0.7% 32.7% 

H3d 3.6 0.07 3.7 0.7% 36.7% 

H3e 3.2 0.02 3.2 0.2% 32.0% 

H4 Thursely, Ash, Pirbright & Chobham SAC / 

Colony Bog and Bagshot Heath SSSI 

3.1 0.05 3.2 0.5% 31.6% 

H5 Ancient & Semi-Natural Woodland ID 

1504876 

3.6 0.11 3.7 1.1% 36.9% 

H6 Ancient & Semi-Natural Woodland ID 

1504832 

3.6 0.10 3.7 1.0% 36.8% 

H7 Ancient & Semi-Natural Woodland ID 

1491757 

3.3 0.08 3.4 0.8% 33.7% 

The results in Table 8 indicate that at the assessed European designated sites and SSSI’s, the respective annual 

mean NOx PCs are less than 1% of the relevant long-term environmental standard for protected conservation 

areas and the impact can be described as ‘insignificant’.  For the assessed local nature sites, the annual mean 

NOx PCs are less than 100% of the long-term environmental standard for protected conservation areas and their 

impact can also be described as ‘insignificant’. 

The results in Table 10 indicate that at the assessed European designated sites and SSSI’s, with the exception of 

Blackwater Valley SSSI and one modelled location at both Castle Bottom to Yateley and Hawley Commons SSSI 

and Thames Basin Heaths SPA, the respective annual mean SO2 PCs are less than 1% of the relevant long-term 

environmental standard for protected conservation areas and the impact can be described as ‘insignificant’.  For 

those specific modelled locations described above, although the respective annual mean SO2 PCs are just above 

1% of the relevant long-term environmental standard, the PECs are well within the relevant EQS (i.e. less than 

70% of the critical level) and the plant emissions are not likely to have a ‘significant’ effect.  For the assessed 

local nature sites, the respective annual mean SO2 PCs are less than 100% of the long-term environmental 

standard for protected conservation areas and the impact can be described as ‘insignificant’. 

The results in Table 9 indicate that at the assessed European designated sites and SSSI’s, the respective PCs for 

short-term mean concentrations are less than 10% of the short-term environmental standard for protected 

conservation areas (i.e. the 24-hour mean critical level for NOx) and can be described as ‘insignificant’.  For the 

local nature sites, the short-term NOx PCs are less than 100% of the short-term environmental standard for 

protected conservation areas and the impact can also be described as ‘insignificant’. 

Therefore, no unacceptable impacts to air quality at the assessed protected conservation areas are likely to occur 

as a consequence of the operation of the assessed CHP engine and boilers with regard to ambient concentrations 

of NOx and SO2.   

5.2.2 Assessment against Critical Loads 

The rate of deposition of acidic compounds and nitrogen containing species have been estimated at the assessed 

protected conservation areas.  This allows the potential for adverse effects to be evaluated by comparison with 

critical loads for acid and nutrient nitrogen deposition.  The assessment took account of emissions of NOx and SO2 

only.  
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Critical load functions for acid deposition are specified on the basis of both nitrogen-derived acid and sulphur-

derived acid.  This information, including existing deposition levels at habitat sites, is available from APIS (Centre 

for Ecology and Hydrology, 2020).  Further information on the assessment of deposition is provided in Appendix 

B.  The full detailed modelled results are displayed in Table 11 and Table 12.
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Table 11: Modelled acid deposition at assessed protected conservation areas 

Ref Habitat Vegetation 

type (for 

deposition 

velocity) 

Critical load (CL) (kEqH+/ha/year) Existing acid deposition (kEqH+/ha/year) 

CLMaxS CLMinN CLMaxN Existing 

deposition 

(N) 

Existing 

deposition 

(S) 

PC PEC PC/CL (%) PEC/CL(%) 

H1 Blackwater Valley SSSI Short 0.500 0.400 0.900 0.9 0.2 0.015 1.1 1.7% 124% 

Tall 1.200 0.400 1.500 1.5 0.2 0.031 1.7 2.0% 115% 

H2a Castle Bottom to Yateley and 

Hawley Commons SSSI 

Short 0.200 0.300 0.500 1.1 0.2 0.011 1.3 2.2% 262% 

Tall 1.800 0.400 2.200 1.9 0.2 0.022 2.1 1.0% 96% 

H2b Short 0.200 0.300 0.500 1.1 0.2 0.015 1.3 3.1% 263% 

Tall 1.800 0.400 2.200 1.9 0.2 0.031 2.1 1.4% 97% 

H2c Short 0.200 0.300 0.500 1.1 0.2 0.009 1.3 1.8% 262% 

Tall 0.800 0.300 1.100 1.9 0.2 0.018 2.1 1.6% 193% 

H3a Thames Basin Heaths SPA Short 0.900 0.700 1.600 1.1 0.2 0.011 1.3 0.7% 82% 

Tall 1.800 0.400 2.200 1.9 0.2 0.022 2.1 1.0% 96% 

H3b Short 0.900 0.700 1.600 1.1 0.2 0.015 1.3 1.0% 82% 

Tall 1.800 0.400 2.200 1.9 0.2 0.031 2.1 1.4% 97% 

H3c Short 0.200 1.000 1.300 1.1 0.2 0.009 1.3 0.7% 101% 

Tall 0.800 0.300 1.100 1.9 0.2 0.018 2.1 1.6% 193% 

H3d Short 0.200 0.600 0.900 0.9 0.2 0.009 1.1 1.0% 123% 

Tall 0.800 0.300 1.100 1.5 0.2 0.018 1.7 1.6% 156% 

H3e Short 0.200 1.000 1.300 1.1 0.2 0.002 1.3 0.2% 100% 

Tall 0.800 0.300 1.100 1.9 0.2 0.004 2.1 0.4% 191% 

H4 Thursely, Ash, Pirbright & 

Chobham SAC / Colony Bog 

and Bagshot Heath SSSI 

Short 0.200 0.300 0.500 0.9 0.2 0.006 1.1 1.2% 221% 

H5 Ancient & Semi-Natural 

Woodland ID 1504876 

Tall 1.172 0.357 1.529 1.5 0.2 0.027 1.8 1.8% 116% 
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Ref Habitat Vegetation 

type (for 

deposition 

velocity) 

Critical load (CL) (kEqH+/ha/year) Existing acid deposition (kEqH+/ha/year) 

CLMaxS CLMinN CLMaxN Existing 

deposition 

(N) 

Existing 

deposition 

(S) 

PC PEC PC/CL (%) PEC/CL(%) 

H6 Ancient & Semi-Natural 

Woodland ID 1504832 

Tall 1.172 0.357 1.529 1.5 0.2 0.025 1.8 1.6% 116% 

H7 Ancient & Semi-Natural 

Woodland ID 1491757 

Tall 1.216 0.357 1.573 1.9 0.2 0.021 2.2 1.3% 137% 

Table 12: Modelled nitrogen deposition at assessed protected conservation areas 

Ref Habitat Vegetation type (for 

deposition velocity) 

Minimal Critical Load 

(CL) 

Existing nutrient deposition (kgN/ha-year) 

Existing deposition PC PEC PC/CL (%) PEC/CL(%) 

H1 Blackwater Valley SSSI Short 20 12.9 0.016 12.9 0.1% 64% 

Tall 10 21.6 0.033 21.6 0.3% 216% 

H2a Castle Bottom to Yateley and Hawley 

Commons SSSI 

Short 10 15.7 0.012 15.7 0.1% 157% 

Tall 5 26.6 0.024 26.6 0.5% 532% 

H2b Short 10 15.7 0.016 15.7 0.2% 157% 

Tall 5 26.6 0.033 26.6 0.7% 533% 

H2c Short 10 15.7 0.010 15.7 0.1% 157% 

Tall 5 26.6 0.019 26.6 0.4% 532% 

H3a Thames Basin Heaths SPA Short 10 15.7 0.012 15.7 0.1% 157% 

Tall 5 26.6 0.024 26.6 0.5% 532% 

H3b Short 10 15.7 0.016 15.7 0.2% 157% 

Tall 5 26.6 0.033 26.6 0.7% 533% 

H3c Short 10 15.7 0.010 15.7 0.1% 157% 

Tall 5 26.6 0.019 26.6 0.4% 532% 

H3d Short 10 12.9 0.009 12.9 0.1% 129% 
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Ref Habitat Vegetation type (for 

deposition velocity) 

Minimal Critical Load 

(CL) 

Existing nutrient deposition (kgN/ha-year) 

Existing deposition PC PEC PC/CL (%) PEC/CL(%) 

Tall 5 21.6 0.019 21.6 0.4% 432% 

H3e Short 10 15.7 0.002 15.7 0.0% 157% 

Tall 5 26.6 0.004 26.6 0.1% 532% 

H4 Thursely, Ash, Pirbright & Chobham SAC / 

Colony Bog and Bagshot Heath SSSI 

Short 10 13.0 0.006 13.0 0.1% 130% 

H5 Ancient & Semi-Natural Woodland ID 

1504876 

Tall 10 21.6 0.029 21.6 0.3% 216% 

H6 Ancient & Semi-Natural Woodland ID 

1504832 

Tall 10 21.6 0.026 21.6 0.3% 216% 

H7 Ancient & Semi-Natural Woodland ID 

1491757 

Tall 10 26.6 0.022 26.6 0.2% 266% 
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The results in Table 11 indicate that at the assessed European designated sites and SSSI’s, the respective PCs at 

the majority of modelled locations are just above 1% of the relevant critical load value for acid deposition and the 

corresponding existing background deposition rates are greater than 70% of the relevant critical load.  The 

maximum PC as a percentage of the relevant critical load value is 3.1% which is predicted at Castle Bottom to 

Yateley and Hawley Commons SSSI (modelled location H2b).  As discussed previously, this assessment assumes 

the assessed CHP engine and boilers operate continuously during the year.  However, at most of these sites the 

existing acid deposition rates already exceed the critical load and the contribution from the site does not lead to 

an exceedance of the critical load.  For example, at Castle Bottom to Yateley and Hawley Commons (H2b) SSSI, 

the existing acid deposition rate is approximately 260% of the critical load.  Natural England state that the 

condition of Blackwater Valley SSSI (H1) and Thursely, Ash, Pirbright & Chobham SAC / Colony Bog and Bagshot 

Heath SSSI (H4) are favourable and the condition of Thames Basin Heaths SPA / Castle Bottom to Yateley and 

Hawley Commons SSSI is unfavourable but recovering.  This indicates that the current acid deposition rates are 

not damaging the habitat.  Therefore, the impact of the acid deposition is not considered to be significant. 

For the assessed local nature sites, the respective PCs are less than 100% of the long-term environmental standard 

for protected conservation areas and the impact can be described as ‘insignificant’. 

For nutrient nitrogen deposition, the results in Table 12 indicate that at the assessed European designated sites 

and SSSI’s, the respective PCs are less than 1% of the relevant critical load value and the impact can be described 

as ‘insignificant’ as per Environment Agency guidance (Environment Agency, 2020).  For the assessed local nature 

sites, the respective PCs are less than 100% of the long-term environmental standard for protected conservation 

areas and the impact can also be described as ‘insignificant’. 

It should be noted acid and nitrogen deposition rates currently exceed their relevant critical loads in the majority 

of the assessed protected conservation areas.  However, this is a relatively common situation at protected 

conservation areas across the UK due to the high baseline deposition rates. 

Summary 

The results in Table 11 indicate that at the assessed European designated sites and SSSI, the respective PCs at the 

majority of modelled locations are just above 1% of the relevant critical load value for acid deposition and the 

corresponding existing background deposition rates are greater than 70% of the relevant critical load.  However, 

the existing acid deposition rates already exceed the critical loads and the contribution from the site does not lead 

to any exceedances of the critical loads.  The adopted CHP engine and boiler SO2 emission concentrations, 

assumed operational hours of the assessed combustion plant and assumption that the vegetation type selected is 

actually present at the modelled locations means that, based on professional judgement, the likely impact from 

the site is considered ‘not significant’.        

5.3 Sensitivity Analysis 

A sensitivity study was undertaken to see how changes to the surface roughness and omission of the buildings in 

the 2017 model (which predicted the highest annual mean NO2 concentrations at sensitive human receptor 

locations), 2019 model (which predicted the highest 1-hour mean NO2 concentrations at sensitive human receptor 

locations) and 2016 model (which predicted the highest 1-hour mean NO2 concentrations at the modelled grid 

off-site locations) may impact on predicted concentrations at sensitive human receptors and off-site locations.  

The results of the sensitivity analysis are presented in Table 13, Table 14 and Table 15.   
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Table 13: Sensitivity analysis - fixed surface roughness of 0.1 m 

Pollutant Averaging 

period 

Assessment 

location 

Original 

PC 

(surface 

roughness 

0.6 m) 

(μg/m3) 

Surface roughness length 0.1 m 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS PEC/EQS % 

difference 

in PC/EQS 

compared 

to original 

NO2 Annual 

mean 

Sensitive 

locations 

1.3 1.2 17.2 3.0% 43.0% -0.1% 

1 hour mean 

(99.79th 

percentile) 

Maximum off-

site 

29.8 35.0 66.9 17.5% 33.5% 2.6% 

Sensitive 

locations 

8.0 10.0 37.4 5.0% 18.7% 1.0% 

The results in Table 13 indicate that the change to maximum predicted annual mean concentrations for NO2 is 

negligible when using a surface roughness value of 0.1 m compared to the original value of 0.6 m.  For 1-hour 

mean (99.79th percentile) NO2 concentrations at an off-site location and sensitive human receptor location, the 

PCs were higher when using a reduced surface roughness value of 0.1 m.  However, a surface roughness of 0.1 m 

(representing root crops) is not considered representative of the site and surrounding area.   

Table 14: Sensitivity analysis - fixed surface roughness of 1 m 

Pollutant Averaging 

period 

Assessment 

location 

Original PC 

(surface 

roughness 

0.6 m) 

(μg/m3) 

Surface roughness length 1 m 

PC (μg/m3) PEC 

(μg/m3) 

PC/EQS PEC/EQS % 

difference 

in PC/EQS 

compared 

to original 

NO2 Annual 

mean 

Sensitive 

locations 

1.3 1.3 17.3 3.3% 43.2% 0.1% 

1 hour mean 

(99.79th 

percentile) 

Maximum off-

site 

29.8 27.9 59.8 13.9% 29.9% -1.0% 

Sensitive 

locations 

8.0 8.1 35.4 4.0% 17.7% 0.0% 

The results in Table 14 indicate that the change to maximum predicted annual mean concentrations for NO2 is 

negligible when using a surface roughness value of 1 m compared to the original value of 0.6 m.  For 1-hour mean 

(99.79th percentile) NO2 concentrations at an off-site location, the PC was lower when modelling with an increased 

surface roughness value of 1 m.  At a sensitive human receptor location, the change to 1-hour mean (99.79th 

percentile) NO2 concentrations was negligible.  However, a surface roughness of 1 m (representing a large city 

centre location with built up areas and tall buildings) is not considered representative of the site and surrounding 

area.   
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Table 15: Sensitivity analysis - no buildings 

Pollutant Averaging 

period 

Assessment 

location 

Original PC 

(with 

buildings) 

(μg/m3) 

No buildings 

PC (μg/m3) PEC 

(μg/m3) 

PC/EQS PEC/EQS % 

difference 

in PC/EQS 

compared 

to original 

NO2 Annual 

mean 

Sensitive 

locations 

1.3 1.3 17.2 3.2% 43.1% 0.0% 

1 hour mean 

(99.79th 

percentile) 

Maximum off-

site 

29.8 24.8 56.8 12.4% 28.4% -2.5% 

Sensitive 

locations 

8.0 7.9 35.2 3.9% 17.6% -0.1% 

The results in Table 15 indicate that the differences between the maximum predicted concentrations with and 

without the buildings is such that including buildings within the model is the preferred option for this study, to 

maintain a more realistic, and conservative, approach.   
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6. Conclusions 

This report has assessed the potential air quality impacts associated with the operation of the biogas fuelled CHP 

engine and boilers at the Camberley Sewage Treatment Works.  The predicted impacts were assessed against the 

relevant air quality standards and guidelines for the protection of human health (referred to in the report as EQSs) 

and protected conservation areas (referred to as critical levels and critical loads).   

Human receptors 

The assessment indicates that the predicted modelled off-site concentrations and predicted concentrations at 

sensitive human receptors do not exceed any relevant long-term or short-term air quality objective or guideline.  

At sensitive human receptor locations, the predicted long-term (i.e. annual mean) NO2 and particulate (PM10 and 

PM2.5) contributions are considered ‘not significant’ and ‘insignificant’, respectively, as per Environment Agency 

guidance (Environment Agency, 2020).  For short-term NO2 concentrations at modelled off-site locations and 

sensitive human receptor locations, the contributions are considered ‘not significant’ and ‘insignificant’, 

respectively.  For all predicted short-term PM10 and CO concentrations, the contributions are considered 

‘insignificant’.  For 24-hour mean SO2 concentrations, the contributions are considered ‘insignificant’.  For all 

remaining short-term SO2 concentrations at modelled grid off-site locations and sensitive human receptor 

locations, the contributions are considered ‘not significant’ and ‘insignificant’, respectively.   

This assessment has been carried out on the assumption that the CHP engine and boilers will operate continuously 

at maximum load all year.  This is a conservative assumption as, in practice, the CHP engine is anticipated to 

operate for approximately 5,100 hours per annum and the combustion plant will have periods of shut-down and 

maintenance and may not always operate at maximum load.     

Protected conservation areas 

For critical levels, the results indicate that the annual mean NOx PCs at the assessed European designated sites 

and SSSI’s are less than 1% of the relevant long-term environmental standard and their impact can be described 

as ‘insignificant’.  For the assessed local nature sites, the respective PCs are less than 100% of the relevant long-

term environmental standard and their impact can also be described as ‘insignificant’.   

For annual mean SO2 concentrations predicted at the assessed European designated sites and SSSI, with the 

exception of the Blackwater Valley SSSI and one modelled location at both Castle Bottom to Yateley and Hawley 

Commons SSSI and Thames Basin Heaths SPA, the annual mean SO2 PCs are less than 1% of the relevant long-

term environmental standard and their impact can be described as ‘insignificant’.  For those specific protected 

conservation areas described above, although the annual mean SO2 PCs are just above 1% of the relevant long-

term environmental standard, the PECs are well within the relevant EQS and the plant emissions are not likely to 

have a ‘significant’ effect.  For the assessed local nature sites, the respective PCs are less than 100% of the relevant 

long-term environmental standard and the impact can be described as ‘insignificant’.     

For maximum 24-hour mean critical  level NOx concentrations, the respective PCs at the assessed European 

designated sites and SSSI’s are less than 10% of the relevant critical level and can be described as ‘insignificant’.  

For the local nature sites, the respective PCs are less than 100% of the relevant short-term environmental standard 

and their impact can be described as ‘insignificant’.       

For nitrogen deposition, the results indicate that the respective PCs at the assessed European designated sites and 

SSSI’s are less than 1% of the relevant critical load value and the impact can be described as ‘insignificant’.  For 

the assessed local nature sites, the respective PCs are less than 100% of the relevant long-term environmental 

standard and the impact can also be described as ‘insignificant’.      

For acid deposition, the results indicate that the PC’s at some of the assessed European sites and SSSI’s are just 

above 1% of the relevant critical load level.  However, at most of these sites the existing acid deposition rates 

already exceed the critical load and the contribution from the site does not lead to an exceedance of the critical 

load.  Natural England state that the condition of Blackwater Valley SSSI (H1) and Thursely, Ash, Pirbright & 
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Chobham SAC / Colony Bog and Bagshot Heath SSSI (H4) are favourable and the condition of Thames Basin 

Heaths SPA / Castle Bottom to Yateley and Hawley Commons SSSI is unfavourable but recovering.  This indicates 

that the current acid deposition rates are not damaging the habitat.  Therefore, the impact of the acid deposition 

is not considered to be significant.  For the local nature sites, the respective PCs are less than 100% of the relevant 

long-term environmental standard and the impact can be described as ‘insignificant’.           

Summary 

Based on the above assessment, it is concluded that the assessed CHP engine and boilers are acceptable from an 

air quality perspective. 
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8. Figures 

Figure 1:  Approximate site fenceline, modelled stack locations, modelled grid and sensitive human receptor 

locations 

Figure 2: Approximate site fenceline, modelled stack locations and assessed protected conservation areas 

Figure 3: Annual mean nitrogen dioxide process contributions, 2017 meteorological data 

Figure 4: 1-hour mean (99.79th percentile) nitrogen dioxide process contributions, 2016 meteorological data 

Figure 5: 1-hour mean (99.73rd percentile) sulphur dioxide process contributions, 2017 meteorological data 

Figure 6: 15-minute mean (99.9th percentile) sulphur dioxide process contributions, 2016 meteorological 

data 
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Appendix A. Dispersion Model Input Parameters 

A.1 Emission Parameters 

The emissions data used to represent the site for the scenario described in Section 2 is set out in Table 16.  Emission 

limits as set out in the MCPD2 for existing combustion plant are also presented in Table 16 where relevant.  

Table 16: Dispersion modelling parameters 

Parameters Unit MWM TCG 2016 V12C 

CHP engine (1.4 

MWth) 

Remeha P420/11 

boiler (0.7 MWth) 

Remeha P420/11 

boiler (0.7 MWth) 

Fuel - Biogas Biogas Biogas 

Emission point - A1 A2 A3 

Assessed annual operation 

hours 

Hours 8,760 8,760 8,760 

Stack location m E 486152 N 159428 E 486211 N 159423 E 486213 N 159424 

Stack height m 4.5 5.8 5.8 

Stack diameter  m 0.3 0.3 0.3 

Flue gas temperature °C 174 152 152 

Efflux velocity  m/s 24.4 10.1 10.1 

Moisture content of exhaust 

gas 

% 9.1 8.1 8.1 

Oxygen content of exhaust 

gas (dry) 

% 7.9 6.4 6.4 

Volumetric flow rate 

(actual) 

m3/s 1.197 0.715 0.715 

Volumetric flow rate 

(normal)1 

Nm3/s 1.449 0.341 0.341 

NOx emission 

concentration1, 

mg/Nm3 186 (190 after 1st January 

2030) 

250 (250 after 1st January 

2030)  

250 (250 after 1st January 

2030) 

NOx emission rate g/s 0.269 0.085 0.085 

CO emission concentration1 mg/Nm3 519 100 100 

CO emission rate g/s 0.753 0.034 0.034 

PM10 / PM2.5 emission 

concentration1 

mg/Nm3 2.7 5 5 

PM10 / PM2.5 emission rate g/s 0.004 0.002 0.002 

SO2 emission 

concentration1 

mg/Nm3 130 (60 after 1st January 

2030) 

200 (200 after 1st January 

2030) 

200 (200 after 1st January 

2030) 

SO2 emission rate g/s 0.188 0.068 0.068 

TVOC emission 

concentration1 

mg/Nm3 371 1,126 1,126 

TVOC emission rate g/s 0.538 0.384 0.384 

Note 1: Normalised flows and concentrations presented at 273 K, 101.3 kPa, dry gas and oxygen content of 15% (CHP engine) or 3% 

(boilers). 
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A.2 Dispersion Model Inputs 

A.2.1 Structural influences on dispersion 

The main structures within the site which have been included in the model to reflect the existing site layout are 

identified within Table 17.  A sensitivity study has been carried out to assess the sensitivity of the model to using 

the buildings module. 

Table 17: Building parameters 

Building Modelled 

building shapes 

Length / 

diameter 

(m) 

Width 

(m) 

Height 

(m) 

Angle of 

length to 

north 

Centre point co-ordinates 

Easting  Northing 

Building 1 Rectangular 30.9 11.2 4.8 59 486197 159422 

Tank 1 Circular 9.7 - 3.6 - 486194 159398 

Tank 2 Circular 13.0 - 4.7 - 486208 159407 

Tank 3 Circular 12.1 - 13.6 - 486233 159419 

Tank 4 Circular 11.5 - 13.1 - 486240 159445 

Building 2 Rectangular 88.8 44.0 10.0 59 486241 159489 

CHP housing Rectangular 12.1 3.1 2.5 328 486156 159425 

Tank 5 Circular 12.1 - 13.0 - 486223 159435 

A.2.2 Other model inputs  

Parameter Value used Comments 

Surface roughness length for dispersion site 0.6 m This is appropriate for the dispersion site which is area where the 

local land-use ranges from open suburbia to cities.  A sensitivity 

study has been carried out with fixed surface roughness values of 

0.1 m and 1.0 m. 

Surface roughness length at meteorological 

station site 

0.3 m This is appropriate for an area where the local land-is relatively 

flat such as Farnborough airport.   

Minimum Monin-Obukhov Length 1 m Typical values for the dispersion site  

Surface Albedo 0.23 m Typical values for the dispersion site 

Priestley-Taylor Parameter 1 m Typical values for the dispersion site 

Terrain Not included Guidance for the use of the ADMS model suggests that terrain is 

normally incorporated within a modelling study when the 

gradient exceeds 1:10.  As the gradient in the vicinity of the site 

does not exceed 1:10, a terrain file was not included in the 

modelling.   

Meteorological data Farnborough Airport 

meteorological 

station, 2015 - 2019 

Farnborough Airport meteorological station is located 

approximately 5.8 km south-southwest of the site and is 

considered the closest most representative meteorological 

monitoring station to the site.   

A.2.3 Meteorological Data – Wind Roses 

The wind roses for each year of meteorological data utilised in the assessment are shown below. 
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Farnborough meteorological station, 2015   Farnborough meteorological station, 2016 

 

Farnborough meteorological station, 2017   Farnborough meteorological station, 2018 

 
Farnborough meteorological station, 2019 
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A.2.4 Model Domain/Study Area 

The ADMS model calculates the predicted concentrations based on a user defined grid system.  Generally, the 

larger the study area, the greater the distance between the grid calculation points and the lower the resolution of 

the dispersion model predictions.  This is to be offset against the need to encompass an appropriately wide area 

within the dispersion modelling study to capture the dispersion of the stack emissions. 

The modelled grid was specified as a 1.5 km x 1.5 km grid with calculation points every 10 m (i.e. 151 points along 

each grid axis) with a grid height of 1.5 m.  This size of grid was selected to provide a good grid resolution and also 

encompass a sufficient area so that the maximum predicted concentrations would be determined.  The area within 

the site boundary was excluded from the modelled grid as it is not accessible to the general public.  The modelled 

grid parameters are presented in Table 18. 

Table 18: Modelled grid parameters 

 Start Finish Number of grid 

points 

Grid spacing (m) 

Easting 485402 486902 151 10 

Northing 158678 160178 151 10 

Grid height 1.5 1.5 1 - 

As well as the modelled grid, the potential impact at 31 sensitive human receptors (e.g. exposure locations such 

as residential properties and Blackwater Valley footpath) and eight protected conservation areas within the 

required study area were assessed.  The receptor locations are shown in Figure 1 and Figure 2 and further details 

of the receptor locations are provided in Table 19 and Table 20. 

Table 19: Assessed sensitive human receptor locations 

Receptor Description Grid reference Distance 

from the CHP 

engine (km) 

Direction 

from the 

site 
Easting Northing 

R1 Residential property off Roberts Road 485859 160170 0.80 NNW 

R2 Residential property off Roberts Road 485964 160240 0.83 NNW 

R3 Residential property off Roberts Road 486053 160290 0.87 N 

R4 Residential property off Queen Mary Avenue 486247 160058 0.64 N 

R5 Residential property off Queen Mary Avenue 486284 159982 0.57 NNE 

R6 Residential property off Queen Mary Avenue 486323 159893 0.50 NNE 

R7 Residential property off Surrey Avenue 486428 159845 0.50 NNE 

R8 Residential property off Surrey Avenue 486443 159737 0.42 NE 

R9 Residential property off Moorlands Road 486470 159683 0.41 NE 

R10 Residential property off Sinhurst Road 486598 159651 0.50 ENE 

R11 Residential property off Sinhurst Road 486616 159592 0.49 ENE 

R12 Residential property off Bridge End 486755 159533 0.61 E 

R13 Residential property off Krooner Road 486735 159385 0.58 E 

R14 Residential property off Hunts Lane 486797 159318 0.65 E 

R15 Residential property off Frimley Road 486855 159115 0.77 ESE 

R16 Residential property off Frimley Road 486876 159005 0.84 ESE 

R17 Residential property off Crabtree Road 486674 158958 0.70 SE 

R18 Residential property off Crabtree Road 486483 158925 0.60 SSE 
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Receptor Description Grid reference Distance 

from the CHP 

engine (km) 

Direction 

from the 

site 
Easting Northing 

R19 Residential property off Hawley Road 485961 158800 0.66 SSW 

R20 Residential property off Barberry Way 485850 158979 0.54 SW 

R21 Residential property off Campton Close 485792 159072 0.51 SW 

R22 Residential property off Medlar Drive 485751 159141 0.49 SW 

R23 Residential property off Medlar Drive 485671 159253 0.51 WSW 

R24 Residential property off Oakfield Road 485610 159368 0.55 W 

R25 Residential property off Oakfield Road 485530 159496 0.63 W 

R26 Residential property off Oakfield Road 485466 159624 0.71 WNW 

R27 Residential property off Toad Lane 485352 159798 0.88 WNW 

R28 Residential property off the A30 485806 160070 0.73 NNW 

R29 Blackwater Valley Footpath 485869 159408 0.28 W 

R30 Blackwater Valley Footpath 485940 159275 0.26 SW 

R31 Blackwater Valley Footpath 486004 159155 0.31 SSW 

Table 20: Assessed protected conservation area locations 

Receptor Description Grid reference Distance from 

combustion 

plant (km) 

Direction from 

the site 
Easting Northing 

H1 Blackwater Valley SSSI 485437 160000 0.92 NW 

H2a Castle Bottom to Yateley and 

Hawley Commons SSSI 

485075 159359 1.08 W 

H2b 485100 159018 1.13 WSW 

H2c 485095 158458 1.43 SW 

H3a Thames Basin Heaths SPA 485075 159359 1.08 W 

H3b 485100 159018 1.13 WSW 

H3c 485095 158458 1.43 SW 

H3d 486695 161486 2.13 NNE 

H3e 489256 155977 4.64 SE 

H4 Thursely, Ash, Pirbright & 

Chobham SAC / Colony Bog and 

Bagshot Heath SSSI 

490718 160422 4.67 ENE 

H5 Ancient & Semi-Natural Woodland 

ID 1504876 

485376 160209 1.10 NW 

H6 Ancient & Semi-Natural Woodland 

ID 1504832 

485307 160197 1.14 NW 

H7 Ancient & Semi-Natural Woodland 

ID 1491757 

486582 158325 1.18 SSE 

A.2.5 Treatment of oxides of nitrogen  

It was assumed that 70% of NOx emitted from the assessed combustion plant will be converted to NO2 at ground 

level in the vicinity of the site, for determination of the annual mean NO2 concentrations, and 35% of emitted NOx 

will be converted to NO2 for determination of the hourly mean NO2 concentrations, in line with guidance provided 

by the Environment Agency (Environment Agency, 2021).  This approach is likely to overestimate the annual mean 

NO2 concentrations considerably at the most relevant assessment locations close to the site. 
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A.2.6 Calculation of PECs 

In the case of long-term mean concentrations, it is relatively straightforward to combine modelled process 

contributions with baseline air quality levels, as long-term mean concentrations due to plant emissions could be 

added directly to long-term mean baseline concentrations. 

It is not possible to add short-period peak baseline and process concentrations directly.  This is because the 

conditions which give rise to peak ground-level concentrations of substances emitted from an elevated source at 

a particular location and time are likely to be different to the conditions which give rise to peak concentrations due 

to emissions from other sources. 

As described in the Environment Agency guidance (Environment Agency, 2020), for most substances the short-

term peak PC values are added to twice the long-term mean baseline concentration to provide a reasonable 

estimate of peak concentrations due to emissions from all sources.   

A.2.7 Modelling Uncertainty 

There are always uncertainties in dispersion models, in common with any environmental modelling study, because 

a dispersion model is an approximation of the complex processes which take place in the atmosphere.  Some of 

the key factors which lead to uncertainty in atmospheric dispersion modelling are as follows. 

• The quality of the model output depends on the accuracy of the input data enter the model.  Where model 

input data are a less reliable representation of the true situation, the results are likely to be less accurate. 

• The meteorological data sets used in the model are not likely to be completely representative of the 

meteorological conditions at the site.  However, the most suitable available meteorological data was chosen 

for the assessment. 

• Models are generally designed on the basis of data obtained for large scale point sources and may be less 

well validated for modelling emissions from smaller scale sources. 

• The dispersion of pollutants around buildings is a complex scenario to replicate.  Dispersion models can take 

account of the effects of buildings on dispersion; however, there will be greater uncertainty in the model 

results when buildings are included in the model. 

• Modelling does not specifically take into account individual small-scale features such as vegetation, local 

terrain variations and off-site buildings.  The roughness length (zo) selected is suitable to take general account 

of the typical size of these local features within the model domain. 

• To take account of these uncertainties and to ensure the predictions are more likely to be over-estimates than 

under-estimates, the conservative assumptions described below have been used for this assessment. 

A.2.8 Conservative Assumptions 

The conservative assumptions adopted in this study are summarised below. 

• The CHP engine and boilers were assumed to operate for 8,760 hours each calendar year but in practice, the 

CHP engine is anticipated to operate for approximately 5,100 hours per annum and both the CHP engine and 

boilers will have periods of shut-down and maintenance and may not always operate at maximum load.   

• The study is based on emissions being continuously at the emission limits and calculated emissions specified. 

• The maximum predicted concentrations at any residential areas as well as off-site locations were considered 

for the assessment of short-term concentrations and the maximum predicted concentrations at any 

residential areas were considered for assessment of annual mean concentrations within the air quality study 

area.  Concentrations at other locations will be less than the maximum values presented. 

• The highest predicted concentrations obtained using any of the five different years of meteorological data 

have been used in this assessment.  During a typical year the ground level concentrations are likely to be 

lower. 
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• It was assumed that 100% of the particulate matter emitted from the plant is in the PM10 size fraction.  The 

actual proportion will be less than 100%. 

• It was assumed that 100% of the particulate matter emitted from the plant is in the PM2.5 size fraction.  The 

actual proportion will be less than 100%. 

• It was assumed the vegetation type selected for each assessed protected conservation area is present at the 

specific modelled location.
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Appendix B. Calculating Acid and Nitrogen Deposition 

B.1 Methodology 

Nitrogen and acid deposition have been predicted using the methodologies presented in the Air Quality Technical 

Advisory Group (AQTAG) guidance note: AQTAG 06 “Technical Guidance on Detailed Modelling Approach for an 

Appropriate Assessment for Emissions to Air (AQTAG, 2014).  

When assessing the deposition of nitrogen, it is important to consider the different deposition properties of nitric 

oxide and nitrogen dioxide.  It is generally accepted that there is no wet or dry deposition arising from nitric oxide 

in the atmosphere.  Thus, it is normally necessary to distinguish between nitric oxide (NO) and nitrogen dioxide in 

a deposition assessment. In this case, the conservative assumption that 70% of the oxides of nitrogen are in the 

form of nitrogen dioxide was adopted. 

Information on the existing nitrogen and acid deposition was obtained from the APIS database (Centre for 

Ecology and Hydrology, 2020a).  Information on the deposition critical loads for each habitat site was also 

obtained from the APIS database using the Site Relevant Critical Load function. 

The annual dry deposition flux can be obtained from the modelled annual average ground level concentration via 

use of the formula: 

Dry deposition flux (µg/m2/s) = ground level concentration (µg/m3) x deposition velocity (m/s) 

(where µg refers to µg of the chemical species under consideration). 

The deposition velocities for various chemical species recommended for use (AQTAG, 2014) are shown below in 

Table 21. 

Table 21: Recommended dry deposition velocities  

Chemical species Recommended deposition velocity (m/s) 

NO2 Grassland (short) 0.0015 

Forest (tall) 0.003 

SO2 Grassland (short) 0.012 

Forest (tall) 0.024 

To convert the dry deposition flux from units of μg/m2/s (where µg refers to µg of the chemical species) to units 

of kg N/ha/yr (where kg refers to kg of nitrogen) multiply the dry deposition flux by the conversion factors shown 

in Table 22. To convert dry deposition flux to acid deposition multiply by factors shown in Table 24. 

Table 22: Dry deposition flux conversion factors for nutrient nitrogen deposition 

µg/m2/s of species Conversion factor to kg N/ha/yr  

NO2 95.9 

Table 23: Dry deposition flux conversion factors for acidification 

µg/m2/s of species Conversion factor to keq/ha/yr  

NO2 6.84 

SO2 9.84 
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Appendix C. Results at Sensitive Human Locations
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Table 24: Results of detailed assessment at sensitive human receptor locations for maximum 8-hour mean and 1-hour mean CO predicted concentrations 

Receptor 

ID 

Baseline air 

quality level 

(μg/m3) 

Maximum 8-hour running mean Maximum 1-hour mean 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

R1 368 10,000 13.2 382 0.1% 3.8% 30,000 27.9 396 0.1% 1.3% 

R2 368 14.6 383 0.1% 3.8% 26.6 395 0.1% 1.3% 

R3 384 14.6 398 0.1% 4.0% 25.1 409 0.1% 1.4% 

R4 384 17.7 401 0.2% 4.0% 32.0 416 0.1% 1.4% 

R5 400 25.4 425 0.3% 4.3% 37.4 437 0.1% 1.5% 

R6 400 28.9 429 0.3% 4.3% 42.4 442 0.1% 1.5% 

R7 400 41.8 441 0.4% 4.4% 42.7 442 0.1% 1.5% 

R8 400 27.7 427 0.3% 4.3% 49.3 449 0.2% 1.5% 

R9 400 35.0 435 0.4% 4.3% 50.6 450 0.2% 1.5% 

R10 400 33.3 433 0.3% 4.3% 43.2 443 0.1% 1.5% 

R11 400 29.9 430 0.3% 4.3% 44.1 444 0.1% 1.5% 

R12 400 23.7 423 0.2% 4.2% 36.6 436 0.1% 1.5% 

R13 400 20.5 420 0.2% 4.2% 37.8 437 0.1% 1.5% 

R14 400 19.8 419 0.2% 4.2% 34.7 434 0.1% 1.4% 

R15 400 15.2 415 0.2% 4.1% 28.2 428 0.1% 1.4% 

R16 400 11.5 411 0.1% 4.1% 26.6 426 0.1% 1.4% 

R17 408 17.4 425 0.2% 4.3% 31.1 439 0.1% 1.5% 

R18 408 17.6 425 0.2% 4.3% 34.8 442 0.1% 1.5% 

R19 391 13.6 404 0.1% 4.0% 32.1 423 0.1% 1.4% 

R20 391 18.5 409 0.2% 4.1% 37.1 428 0.1% 1.4% 

R21 381 25.4 406 0.3% 4.1% 38.7 420 0.1% 1.4% 

R22 381 25.8 407 0.3% 4.1% 41.7 423 0.1% 1.4% 

R23 381 37.3 418 0.4% 4.2% 40.9 422 0.1% 1.4% 

R24 381 26.6 407 0.3% 4.1% 39.4 420 0.1% 1.4% 

R25 381 28.0 409 0.3% 4.1% 31.5 412 0.1% 1.4% 

R26 381 17.8 399 0.2% 4.0% 31.9 413 0.1% 1.4% 
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Receptor 

ID 

Baseline air 

quality level 

(μg/m3) 

Maximum 8-hour running mean Maximum 1-hour mean 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

R27 381 9.8 391 0.1% 3.9% 23.4 404 0.1% 1.3% 

R28 368 19.7 388 0.2% 3.9% 28.7 397 0.1% 1.3% 

R29 381 54.5 435 0.5% 4.4% 59.8 441 0.2% 1.5% 

R30 381 44.7 426 0.4% 4.3% 60.1 441 0.2% 1.5% 

R31 400 32.7 432 0.3% 4.3% 56.1 456 0.2% 1.5% 
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Table 25: Results of detailed assessment at sensitive human receptor locations for annual mean and 1-hour mean (99.79th percentile) NO2 predicted concentrations 

Receptor ID Annual mean 99.79th percentile of 1-hour mean 

Baseline air 

quality level 

(μg/m3) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

EQS 

(μg/m3) 

Baseline air 

quality level 

(μg/m3) 

PC (μg/m3) PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

R1 13.6 40 0.2 13.7 0.4% 34.3% 200 27.1 3.1 30.2 1.5% 15.1% 

R2 13.6 0.2 13.7 0.4% 34.3% 27.1 3.0 30.1 1.5% 15.0% 

R3 13.4 0.2 13.6 0.4% 34.0% 26.9 2.8 29.7 1.4% 14.9% 

R4 13.4 0.3 13.8 0.8% 34.4% 26.9 4.1 31.0 2.1% 15.5% 

R5 16.0 0.4 16.4 1.1% 41.0% 32.0 4.4 36.4 2.2% 18.2% 

R6 16.0 0.6 16.6 1.5% 41.4% 32.0 5.3 37.2 2.6% 18.6% 

R7 16.0 0.7 16.7 1.8% 41.8% 32.0 6.1 38.1 3.1% 19.0% 

R8 16.0 1.1 17.0 2.6% 42.6% 32.0 6.8 38.8 3.4% 19.4% 

R9 16.0 1.3 17.3 3.2% 43.1% 32.0 7.8 39.8 3.9% 19.9% 

R10 16.0 1.1 17.1 2.7% 42.7% 32.0 7.0 39.0 3.5% 19.5% 

R11 16.0 1.1 17.1 2.8% 42.7% 32.0 7.7 39.6 3.8% 19.8% 

R12 16.0 0.7 16.7 1.7% 41.7% 32.0 5.6 37.6 2.8% 18.8% 

R13 16.0 0.5 16.5 1.3% 41.3% 32.0 5.6 37.6 2.8% 18.8% 

R14 16.0 0.4 16.4 1.0% 40.9% 32.0 5.0 37.0 2.5% 18.5% 

R15 16.0 0.3 16.2 0.6% 40.6% 32.0 4.1 36.0 2.0% 18.0% 

R16 16.0 0.2 16.2 0.5% 40.5% 32.0 3.5 35.4 1.7% 17.7% 

R17 17.5 0.2 17.7 0.5% 44.2% 35.0 3.3 38.3 1.7% 19.2% 

R18 17.5 0.2 17.7 0.5% 44.3% 35.0 4.4 39.4 2.2% 19.7% 

R19 12.0 0.2 12.2 0.6% 30.6% 24.0 3.8 27.8 1.9% 13.9% 

R20 12.0 0.3 12.3 0.8% 30.8% 24.0 4.2 28.2 2.1% 14.1% 

R21 13.7 0.4 14.0 0.9% 35.1% 27.3 4.4 31.8 2.2% 15.9% 

R22 13.7 0.4 14.0 0.9% 35.1% 27.3 5.3 32.7 2.7% 16.3% 

R23 13.7 0.3 14.0 0.9% 35.0% 27.3 5.1 32.5 2.6% 16.2% 

R24 13.7 0.2 13.9 0.6% 34.8% 27.3 4.6 32.0 2.3% 16.0% 

R25 13.7 0.2 13.8 0.4% 34.6% 27.3 3.6 31.0 1.8% 15.5% 

R26 13.7 0.1 13.8 0.3% 34.5% 27.3 3.2 30.6 1.6% 15.3% 
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Receptor ID Annual mean 99.79th percentile of 1-hour mean 

Baseline air 

quality level 

(μg/m3) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

EQS 

(μg/m3) 

Baseline air 

quality level 

(μg/m3) 

PC (μg/m3) PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

R27 13.7 0.1 13.8 0.2% 34.4% 27.3 2.4 29.7 1.2% 14.9% 

R28 13.6 0.2 13.7 0.5% 34.4% 27.1 4.0 31.1 2.0% 15.5% 

R29 13.7 0.6 14.3 1.5% 35.7% 27.3 8.0 35.4 4.0% 17.7% 

R30 13.7 1.0 14.7 2.5% 36.7% 27.3 8.0 35.4 4.0% 17.7% 

R31 16.0 0.8 16.8 1.9% 41.9% 32.0 6.7 38.7 3.4% 19.3% 
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Table 26: Results of detailed assessment at sensitive human receptor locations for 24-mean (99.18th percentile) and 1-hour mean (99.73rd percentile) SO2 predicted 

concentrations 

Receptor 

ID 

99.18th percentile of 24-hour mean 99.73rd percentile of 1-hour mean 

Baseline air 

quality level 

(μg/m3) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

EQS 

(μg/m3) 

Baseline air 

quality level 

(μg/m3) 

PC (μg/m3) PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

R1 7.2 125 2.3 9.4 1.8% 7.5% 350 7.2 6.2 13.4 1.8% 3.8% 

R2 7.2 1.8 9.0 1.4% 7.2% 7.2 5.7 12.8 1.6% 3.7% 

R3 10.0 1.8 11.8 1.4% 9.4% 10.0 5.7 15.7 1.6% 4.5% 

R4 10.0 2.3 12.3 1.9% 9.9% 10.0 8.4 18.4 2.4% 5.2% 

R5 6.7 2.7 9.3 2.1% 7.5% 6.7 9.0 15.7 2.6% 4.5% 

R6 6.7 3.7 10.4 3.0% 8.3% 6.7 10.4 17.1 3.0% 4.9% 

R7 6.7 4.1 10.8 3.3% 8.6% 6.7 12.3 19.0 3.5% 5.4% 

R8 6.7 5.6 12.3 4.5% 9.8% 6.7 14.5 21.1 4.1% 6.0% 

R9 6.7 5.8 12.5 4.7% 10.0% 6.7 15.5 22.2 4.4% 6.3% 

R10 6.7 5.0 11.6 4.0% 9.3% 6.7 14.5 21.2 4.1% 6.0% 

R11 6.7 4.9 11.6 3.9% 9.3% 6.7 15.3 21.9 4.4% 6.3% 

R12 6.7 3.4 10.1 2.7% 8.1% 6.7 11.5 18.2 3.3% 5.2% 

R13 6.7 3.2 9.9 2.6% 7.9% 6.7 11.4 18.0 3.3% 5.2% 

R14 6.7 3.1 9.7 2.5% 7.8% 6.7 10.2 16.8 2.9% 4.8% 

R15 6.7 2.3 9.0 1.9% 7.2% 6.7 8.2 14.8 2.3% 4.2% 

R16 6.7 2.0 8.7 1.6% 7.0% 6.7 7.0 13.7 2.0% 3.9% 

R17 6.6 2.0 8.6 1.6% 6.9% 6.6 6.5 13.1 1.9% 3.7% 

R18 6.6 2.7 9.2 2.1% 7.4% 6.6 8.9 15.5 2.5% 4.4% 

R19 6.4 2.6 9.0 2.1% 7.2% 6.4 7.5 13.9 2.2% 4.0% 

R20 6.4 3.2 9.6 2.6% 7.7% 6.4 8.3 14.7 2.4% 4.2% 

R21 8.2 3.3 11.5 2.6% 9.2% 8.2 9.1 17.3 2.6% 5.0% 

R22 8.2 4.2 12.4 3.3% 9.9% 8.2 10.9 19.1 3.1% 5.5% 

R23 8.2 4.1 12.3 3.3% 9.8% 8.2 10.6 18.8 3.0% 5.4% 

R24 8.2 2.7 10.9 2.2% 8.7% 8.2 8.8 17.0 2.5% 4.8% 

R25 8.2 2.7 10.9 2.2% 8.7% 8.2 6.8 15.0 1.9% 4.3% 



Air Quality Impact Assessment 
 

 

51 

 

Receptor 

ID 

99.18th percentile of 24-hour mean 99.73rd percentile of 1-hour mean 

Baseline air 

quality level 

(μg/m3) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

EQS 

(μg/m3) 

Baseline air 

quality level 

(μg/m3) 

PC (μg/m3) PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

R26 8.2 1.7 9.9 1.4% 8.0% 8.2 6.2 14.4 1.8% 4.1% 

R27 8.2 1.6 9.8 1.3% 7.8% 8.2 4.5 12.7 1.3% 3.6% 

R28 7.2 2.6 9.8 2.1% 7.8% 7.2 8.0 15.2 2.3% 4.3% 

R29 8.2 7.1 15.3 5.7% 12.2% 8.2 16.4 24.6 4.7% 7.0% 

R30 8.2 9.6 17.8 7.7% 14.2% 8.2 16.7 24.9 4.8% 7.1% 

R31 6.7 7.2 13.8 5.7% 11.1% 6.7 13.7 20.3 3.9% 5.8% 
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Table 27: Results of detailed assessment at sensitive human receptor locations for 15-minute mean (99.9th percentile) SO2 predicted concentrations 

Receptor ID 99.9th percentile of 15-minute mean 

Baseline air quality level 

(μg/m3) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS (%) PEC/EQS 

(%) 

R1 7.2 266 10.8 17.9 4.0% 6.7% 

R2 7.2 10.9 18.1 4.1% 6.8% 

R3 10.0 10.4 20.4 3.9% 7.7% 

R4 10.0 14.9 24.9 5.6% 9.3% 

R5 6.7 14.0 20.7 5.3% 7.8% 

R6 6.7 17.2 23.8 6.5% 9.0% 

R7 6.7 21.3 27.9 8.0% 10.5% 

R8 6.7 23.4 30.0 8.8% 11.3% 

R9 6.7 24.6 31.3 9.3% 11.8% 

R10 6.7 23.0 29.7 8.7% 11.2% 

R11 6.7 24.8 31.5 9.3% 11.8% 

R12 6.7 22.2 28.9 8.4% 10.9% 

R13 6.7 19.8 26.5 7.4% 9.9% 

R14 6.7 18.8 25.5 7.1% 9.6% 

R15 6.7 16.2 22.8 6.1% 8.6% 

R16 6.7 14.6 21.2 5.5% 8.0% 

R17 6.6 13.0 19.6 4.9% 7.4% 

R18 6.6 15.9 22.5 6.0% 8.5% 

R19 6.4 14.0 20.4 5.3% 7.7% 

R20 6.4 14.9 21.3 5.6% 8.0% 

R21 8.2 14.4 22.6 5.4% 8.5% 

R22 8.2 18.4 26.6 6.9% 10.0% 

R23 8.2 18.1 26.3 6.8% 9.9% 

R24 8.2 17.6 25.8 6.6% 9.7% 

R25 8.2 13.7 21.9 5.2% 8.3% 

R26 8.2 11.1 19.3 4.2% 7.3% 

R27 8.2 9.9 18.1 3.7% 6.8% 
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Receptor ID 99.9th percentile of 15-minute mean 

Baseline air quality level 

(μg/m3) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS (%) PEC/EQS 

(%) 

R28 7.2 14.4 21.5 5.4% 8.1% 

R29 8.2 26.6 34.8 10.0% 13.1% 

R30 8.2 24.7 32.9 9.3% 12.4% 

R31 6.7 19.2 25.9 7.2% 9.7% 
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Table 28: Results of detailed assessment at sensitive human receptor locations for annual mean and 24-hour mean (90.41st) percentile) PM10 predicted concentrations 

Receptor 

ID 

Annual mean 90.41st percentile of 24-hour mean 

Baseline air 

quality level 

(μg/m3) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

EQS 

(μg/m3) 

Baseline air 

quality level 

(μg/m3) 

PC (μg/m3) PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

R1 13.9 40 0.00 13.9 0.0% 34.8% 50 27.8 0.02 27.8 0.0% 55.7% 

R2 13.9 0.00 13.9 0.0% 34.8% 27.8 0.02 27.8 0.0% 55.7% 

R3 13.9 0.00 14.0 0.0% 34.9% 27.9 0.01 27.9 0.0% 55.8% 

R4 13.9 0.01 14.0 0.0% 34.9% 27.9 0.03 27.9 0.1% 55.8% 

R5 14.5 0.01 14.5 0.0% 36.3% 29.0 0.03 29.0 0.1% 58.0% 

R6 14.5 0.02 14.5 0.0% 36.3% 29.0 0.05 29.0 0.1% 58.1% 

R7 14.5 0.02 14.5 0.0% 36.3% 29.0 0.06 29.0 0.1% 58.1% 

R8 14.5 0.03 14.5 0.1% 36.3% 29.0 0.08 29.1 0.2% 58.1% 

R9 14.5 0.03 14.5 0.1% 36.3% 29.0 0.09 29.1 0.2% 58.2% 

R10 14.5 0.03 14.5 0.1% 36.3% 29.0 0.08 29.1 0.2% 58.1% 

R11 14.5 0.03 14.5 0.1% 36.3% 29.0 0.09 29.1 0.2% 58.2% 

R12 14.5 0.02 14.5 0.0% 36.3% 29.0 0.05 29.0 0.1% 58.1% 

R13 14.5 0.01 14.5 0.0% 36.3% 29.0 0.04 29.0 0.1% 58.1% 

R14 14.5 0.01 14.5 0.0% 36.3% 29.0 0.03 29.0 0.1% 58.0% 

R15 14.5 0.01 14.5 0.0% 36.3% 29.0 0.03 29.0 0.1% 58.0% 

R16 14.5 0.01 14.5 0.0% 36.3% 29.0 0.02 29.0 0.0% 58.0% 

R17 16.7 0.01 16.7 0.0% 41.7% 33.3 0.02 33.4 0.0% 66.7% 

R18 16.7 0.01 16.7 0.0% 41.7% 33.3 0.02 33.4 0.0% 66.7% 

R19 13.8 0.01 13.8 0.0% 34.6% 27.7 0.02 27.7 0.0% 55.4% 

R20 13.8 0.01 13.8 0.0% 34.6% 27.7 0.03 27.7 0.1% 55.4% 

R21 14.2 0.01 14.2 0.0% 35.5% 28.4 0.04 28.4 0.1% 56.8% 

R22 14.2 0.01 14.2 0.0% 35.5% 28.4 0.04 28.4 0.1% 56.8% 

R23 14.2 0.01 14.2 0.0% 35.5% 28.4 0.04 28.4 0.1% 56.8% 

R24 14.2 0.01 14.2 0.0% 35.5% 28.4 0.03 28.4 0.1% 56.8% 

R25 14.2 0.00 14.2 0.0% 35.5% 28.4 0.02 28.4 0.0% 56.8% 

R26 14.2 0.00 14.2 0.0% 35.5% 28.4 0.01 28.4 0.0% 56.8% 
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Receptor 

ID 

Annual mean 90.41st percentile of 24-hour mean 

Baseline air 

quality level 

(μg/m3) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

EQS 

(μg/m3) 

Baseline air 

quality level 

(μg/m3) 

PC (μg/m3) PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

R27 14.2 0.00 14.2 0.0% 35.5% 28.4 0.01 28.4 0.0% 56.8% 

R28 13.9 0.01 13.9 0.0% 34.8% 27.8 0.02 27.8 0.0% 55.7% 

R29 14.2 0.02 14.2 0.0% 35.5% 28.4 0.07 28.4 0.1% 56.9% 

R30 14.2 0.03 14.2 0.1% 35.5% 28.4 0.11 28.5 0.2% 57.0% 

R31 14.5 0.02 14.5 0.0% 36.3% 29.0 0.09 29.1 0.2% 58.2% 
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Table 29: Results of detailed assessment at sensitive human receptor locations for annual mean PM2.5 predicted concentrations 

Receptor ID Annual mean 

Baseline air quality level 

(μg/m3) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS (%) PEC/EQS 

(%) 

R1 9.8 25 0.00 9.8 0.0% 39.2% 

R2 9.8 0.00 9.8 0.0% 39.2% 

R3 9.8 0.00 9.8 0.0% 39.3% 

R4 9.8 0.01 9.8 0.0% 39.4% 

R5 10.2 0.01 10.2 0.0% 40.7% 

R6 10.2 0.02 10.2 0.1% 40.7% 

R7 10.2 0.02 10.2 0.1% 40.7% 

R8 10.2 0.03 10.2 0.1% 40.7% 

R9 10.2 0.03 10.2 0.1% 40.7% 

R10 10.2 0.03 10.2 0.1% 40.7% 

R11 10.2 0.03 10.2 0.1% 40.7% 

R12 10.2 0.02 10.2 0.1% 40.7% 

R13 10.2 0.01 10.2 0.1% 40.7% 

R14 10.2 0.01 10.2 0.0% 40.7% 

R15 10.2 0.01 10.2 0.0% 40.6% 

R16 10.2 0.01 10.2 0.0% 40.6% 

R17 11.4 0.01 11.4 0.0% 45.4% 

R18 11.4 0.01 11.4 0.0% 45.4% 

R19 9.7 0.01 9.7 0.0% 38.9% 

R20 9.7 0.01 9.7 0.0% 39.0% 

R21 9.9 0.01 10.0 0.0% 39.8% 

R22 9.9 0.01 10.0 0.0% 39.8% 

R23 9.9 0.01 10.0 0.0% 39.8% 

R24 9.9 0.01 9.9 0.0% 39.8% 

R25 9.9 0.00 9.9 0.0% 39.8% 

R26 9.9 0.00 9.9 0.0% 39.8% 

R27 9.9 0.00 9.9 0.0% 39.8% 
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Receptor ID Annual mean 

Baseline air quality level 

(μg/m3) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS (%) PEC/EQS 

(%) 

R28 9.8 0.01 9.8 0.0% 39.2% 

R29 9.9 0.02 10.0 0.1% 39.8% 

R30 9.9 0.03 10.0 0.1% 39.9% 

R31 10.2 0.02 10.2 0.1% 40.7% 
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Table 30: Results of detailed assessment at sensitive human receptor locations for annual mean and maximum 1-hour mean TVOC predicted concentrations 

Receptor ID Annual mean 100th percentile of 1-hour mean 

Baseline air 

quality level 

(μg/m3) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

EQS 

(μg/m3) 

Baseline air 

quality level 

(μg/m3) 

PC (μg/m3) PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

R1 n/a 0.7 n/a n/a 49.6 n/a 

R2 0.7 45.5 

R3 0.7 41.7 

R4 1.4 54.5 

R5 1.8 61.1 

R6 2.5 71.6 

R7 3.2 87.0 

R8 4.7 93.1 

R9 5.6 95.1 

R10 4.9 92.4 

R11 5.0 91.6 

R12 3.1 88.5 

R13 2.4 85.7 

R14 1.8 85.1 

R15 1.2 63.0 

R16 0.9 56.1 

R17 0.8 56.7 

R18 0.9 63.9 

R19 1.0 56.2 

R20 1.4 58.5 

R21 1.5 65.9 

R22 1.6 73.0 

R23 1.4 79.2 

R24 1.0 69.6 

R25 0.6 67.1 

R26 0.5 59.3 
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Receptor ID Annual mean 100th percentile of 1-hour mean 

Baseline air 

quality level 

(μg/m3) 

EQS 

(μg/m3) 

PC 

(μg/m3) 

PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

EQS 

(μg/m3) 

Baseline air 

quality level 

(μg/m3) 

PC (μg/m3) PEC 

(μg/m3) 

PC/EQS 

(%) 

PEC/EQS 

(%) 

R27 0.4 40.1 

R28 0.9 49.4 

R29 2.5 127.7 

R30 4.2 113.1 

R31 3.2 93.7 
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