
 

 

 

 

Lead Road Permit Application – 

Supporting Information 

 

 

 

December 2019 

 

 

Prepared By 

 

 

 

 

 

 



 

 

Project Quality Control Sheet 

 

ORIGINAL 2 Author Checked by Approved by 

Signature 

  

 

Date 08/07/2020 13/07/2020 14/07/2020 

Company Aardvark EM Ltd Aardvark EM Ltd Aardvark EM Ltd 

 

Location: Lead Road, Hedley, Gateshead, Northumberland, NE40 4BS 

Grid Reference: NZ 12119 60577 

Project Manager: Ross Malton BSc GradIEMA 

Report Author: Ross Malton BSc GradIEMA    

Report Number:         1945-R001 

Report Status: Final V2 

 

Copyright:  All copyright in this document is reserved. 

 

Liability: This document contains information and may contain conclusions and 

recommendations.  Every effort has been made to ensure that the information 

is accurate and that the opinions expressed are sound. However, Aardvark EM 

Limited cannot be made liable for any errors or omissions or for any losses or 

consequential losses resulting from decisions based on the information. 

 

 

 

 

 

Report Written and Produced By 

Aardvark EM Limited, Higher Ford, Wiveliscombe, Taunton, Somerset, TA4 2RL 

Telephone: 01984 624989, Facsimile: 01984 623912 

Email: environment@aardvarkem.co.uk, Web: www.aardvarkem.co.uk 

mailto:environment@aardvarkem.co.uk
http://www.aardvarkem.co.uk/


Contents 

 

1 Executive Summary .................................................................................................... 1 
1.1 Site Location .......................................................................................................... 1 

2 Technical Standards ................................................................................................... 3 
3 Technical Description ................................................................................................. 4 

3.1 Gas peaking plant ................................................................................................. 4 
3.2 Cooling System ..................................................................................................... 4 
3.3 Process Control System ........................................................................................ 5 
3.4 Ancillary Operations .............................................................................................. 5 

3.4.1 Gas Fuel Supply ................................................................................................ 6 
3.4.2 Engine Lubricating System ............................................................................... 6 
3.4.3 Fire Protection System ...................................................................................... 6 
3.4.4 Transformer ....................................................................................................... 7 
3.4.5 Gas Reception Facility ...................................................................................... 7 
3.4.6 Water Supply Infrastructure .............................................................................. 7 
3.4.7 Raw Materials .................................................................................................... 7 
3.4.8 Energy Efficiency............................................................................................... 9 
3.4.9 Waste ................................................................................................................ 9 

4 Emission Sources...................................................................................................... 10 
4.1 Emission to Air..................................................................................................... 10 
4.2 Emission to Water ............................................................................................... 10 
4.3 Emission to Sewer ............................................................................................... 10 
4.4 Emissions to Land ............................................................................................... 10 
4.5 Odour ................................................................................................................... 10 
4.6 Noise.................................................................................................................... 11 

5 Emission Monitoring ................................................................................................. 12 
5.1 Emissions to Air ................................................................................................... 12 

6 Environmental Management System Summary ..................................................... 13 
7 Environmental Risk Assessment ............................................................................. 14 

7.1 Introduction .......................................................................................................... 14 
7.2 Risk Assessment Process ................................................................................... 14 
7.3 Environmental Risk Assessment ......................................................................... 15 

7.3.1 Point source emissions to air .......................................................................... 17 
7.3.2 Point source emissions to water ..................................................................... 18 
7.3.3 Emissions to land ............................................................................................ 18 
7.3.4 Noise emissions .............................................................................................. 19 
7.3.5 Odour emissions ............................................................................................. 19 
7.3.6 Vandalism ........................................................................................................ 20 
7.3.7 Fire .................................................................................................................. 20 
7.3.8 Litter ................................................................................................................. 21 

7.4 Global Warming Potential.................................................................................... 22 
8 Air Quality Modelling ................................................................................................. 23 

8.1 Habitats and Receptors ....................................................................................... 23 
8.2 Summary of Impacts on Air Quality..................................................................... 24 

9 Noise Assessment ..................................................................................................... 25 
9.1 Conclusion ........................................................................................................... 25 

 

 
 
 
 
 
 
 



Figures 
 
Figure 1: Site Location ............................................................................................................... 2 

 
Tables 

Table 1: Raw materials ............................................................................................................... 8 

Table 2: Emission limits ........................................................................................................... 10 

Table 3: Emission monitoring.................................................................................................. 12 

Table 4: Point source emissions to air risk assessment summary ..................................... 17 

Table 5: Point source emissions to water .............................................................................. 18 

Table 6: Emissions to land risk assessment summary ........................................................ 18 

Table 7: Noise Risk Assessment Summary ........................................................................... 19 

Table 8: Odour Risk Assessment Summary .......................................................................... 19 

Table 9: Vandalism risk assessment summary ..................................................................... 20 

Table 10: Fire risk assessment summary............................................................................... 21 

Table 11: Litter risk assessment summary ............................................................................ 21 

Table 12: Global warming potential ........................................................................................ 22 

Table 13: Summary of nearby sensitive features .................................................................. 23 

 
Appendices  

 
Appendix 1 – 1945-D001 Lead Road Site Plan 
 
Appendix 2 – 1945 D002 Lead Road Emissions Point Plan 
 
Appendix 3 – Air Quality Assessment 
 
Appendix 4 – Noise Assessment 
 



Lead Road Environmental Permit - Supporting Information 

            Aardvark EM Limited – December 2019 Page 1 

1 Executive Summary 

 

This application is on behalf of ARL 019 Ltd (company registration number: 11306585) for the 

proposed gas peaking plant at Lead Road, Greenside, Newcastle upon Tyne. The application for an 

environmental permit for this site is required under the Environmental Permitting (England and Wales) 

Regulations 2016. This report contains the information required to support the application with the 

exception of the following documents which will be provided separately:  

• Application Forms – Part A, B2, B3 and F1 

• Site Condition Report – ref. 1945-R002 

• Heat Opportunities Report – ref.1945-R003 

• Best Available Techniques – ref. 1945-R004 

• Non-Technical Summary – ref. 1945-R005 

• Accident Prevention and Management Plan –  ref. 1945-R007 

• Lead Road Director Details – ref.1945-R008 

• Air Quality Modelling – ref. J3822B F4 

• Noise Assessment – 19-255 

 

1.1 Site Location 

The site is located to the north of Lead Road, 2.4km approx. south-west of Greenside, to the west of 

Newcastle. The grid coordinate for the centre of the site is 412119, 560577. There is agricultural land 

located to the west and north of the site. To the east of the site there is an agricultural track which 

leads to further agricultural land. Beyond the southern border of the site, on the other side of Lead 

Road, there is an electrical substation with a line of associated pylons. 

Figure 1 shows the site location. 
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Figure 1: Site Location 
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2 Technical Standards 

The proposed combustion activity falls under Section 1.1 Part A(1) (a): Burning of any fuel in an 

appliance rated thermal input of 50MW or more of the Environmental Permit (England and Wales) 

Regulations 2016 and Chapter II of the Industrial Emissions Directive.  

The installation will operate in accordance with the applicable guidance, namely:  

• Best available techniques (BAT) reference document for large combustion plants (LCP BRef) 

• BAT Guidance for >50MWth gas and liquid fuel combustion plant exporting electricity under 

commercial arrangements for <1500 hrs per annum 

• EA Guidance – Develop a management system 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lead Road Environmental Permit - Supporting Information 

            Aardvark EM Limited – December 2019 Page 4 

3 Technical Description  

3.1 Gas peaking plant  

The proposed plant will comprise a fast response gas peaking plant, with a gross output capacity of 

up to 40MWe. Peaking plants are used to quickly increase the generating capacity to the National Grid 

during periods of high demand. It is expected that the plant will remain dormant for the majority of the 

time and will come online at short notice to provide power during these periods. It is planned that the 

plant will not operate for more than 2,500 hours annually. 

The operating load will vary depending on the demand from the National Grid, this is likely to be lower 

than the maximum capacity of the engines combined. However, all supporting assessments produced 

as part of this application have assumed that the plant will operate at 100% load for the ≤2,500 annual 

run hours of the installation. 

The plant will comprise of an array of 16 gas reciprocating engines to provide a total installed capacity 

of 40MWe gross electrical output at 100% load. When operating at maximum continuous rating (MCR) 

the plant shall achieve a gross electrical efficiency of 42.6%. The net rated thermal input of the 

installation is calculated to be 95.3MWth. 

The generators shall be housed within steel structured containers with external dimensions of 

approximately of 14.2m x 4.94m x 5.39m with individual exhaust stacks exiting via the container roofs 

and terminating at a height 6.25m above ground level. 

Appendix 1 presents the indicative layout for the proposed installation. 

 

3.2 Cooling System 

There are several appropriate cooling technology options suitable for large power generation plants. 

The BREF documents for LCP’s which considers the most appropriate cooling technology for LCPs 

includes: 

• Once through cooling (wet cooling); 

• Natural draught tower cooled recirculating systems (wet cooling); 

• Mechanical draught tower cooling recirculating systems (wet cooling); and  

• Air cooled condensers (dry cooling). 

The use of a wet cooling systems often results in higher plant efficiencies and electrical output. Given 

that the proposed facility will comprise of multiple combustion plants, the use of cooling towers, air 

condensers or once through cooling systems are not considered appropriate or viable.  

As such, the cooling system proposed for the Lead Road site will comprise a small-scale sealed 

cooling system consisting of the use of individual radiators mounted on the roof of each engine. The 

cooling system will use coolant within the radiators (following a similar design to a standard car engine 

radiator). Each engine will have its own cooling system. The cooling system requires no handling of 

coolant between services (services will take place every 2 years), nor does it require a continuous 

water supply. 
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3.3 Process Control System 

A Supervisory Control and Data Acquisition (SCADA) software system will be deployed, and the 

combustion units will be operated automatically with the supervision of from the Operator’s control 

centre via an on-line system. The SCADA software will operate continuously gathering and analysing 

real time data. A TREND system with modern facilities will be installed at site that will enable remote 

access to the control panels for the Operator’s Engineers.  

The SCADA will be programmed with a set control philosophy, which will standardise plant 

configuration, including start up sequences. All 16 engines will have a standard start-up sequence of 

banks of 4 (each with a staggered start-up of 60 second intervals).It is anticipated that demand will 

require only a few engines to operate at any one time. The SCADA will automatically select the engines 

with the least run hours first, thus ensuring an even use of engines throughout the operational lifetime 

of the plant. On average it will take approximately 7 minutes for each engine to complete start-up. 

Alarms and faults will be communicated to the Operator via an on-line system. Critical alarms will be 

relayed to personnel who will investigate and follow the Emergency Protocol for Critical Alarms. An 

engineer can be mobilised to attend site within 4 hours. 

 

The day to day running of the plant will occur remotely, with the plant being capable of both manual 

start up and from a remote operating station via communications links to facilitate remote operation 

and monitoring. The equipment will incorporate a SCADA system for remote control and data 

acquisition. 

The control system located on site will allow access to information relating to essential plant equipment 

parameters. The control system will allow load start, loading, unloading and the stopping of engines 

and the relay of fire and gas alarms.  

The control systems shall be designed and implemented to provide the availability and security of 

generation to meet the contractual requirements with the Distribution Network Operator (DNO) and 

National Grid.  

 

3.4 Ancillary Operations 

To support the operation of the gas engines there are a number of ancillary operations undertaken: 

• Gas fuel supply 

• Engine lubricating system 

• Engine jacket water system 

• Fire protection system 

• Transformer 

• Gas reception facility 

• Water supply infrastructure 

A short summary of the above equipment is provided below. 
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3.4.1 Gas Fuel Supply 

The Lead Road facility will have its own dedicated Natural Gas Connection. Natural ga will be received 

at one of the two dedicated on-site gas kiosk which will be fitted with standard issue gas regulator and 

slam-shut valves between the grid at the meter point of the National Grid supply. The gas pressure 

will be controlled by the gas regulator and the volume of gas measured by the fiscal meter which are 

also housed in one of the two gas kiosks. When operational, gas will be transferred to the engines by 

a short section of above ground pipework.  

3.4.2 Engine Lubricating System 

A lube oil pump will be installed to supply all moving parts with filtered lube oil, pressure control valve, 

pressure relief valve and full-flow filter cartridges. Cooling of the lubricating oil will be managed via a 

heat exchanger.  

Each engine will be supplied with an automatic lubricating oil replenishing system that will enable 

continuous operation between service intervals without the need to replenish oil manually. This will 

include, but not be limited to: 

• An oil pump 

• Full flow filter 

• Lube oil cooler 

• Three-way thermostatic control valve 

• Used lubricating oil drainage facility 

• Pre-lube oil pump 

• After cooling pump 

• All necessary piping, protection devices etc. 

The lube oil system will be located within the engine container and thus on a hard-standing floor. When 

the lube oil system requires topping up this will be done manually to avoid over filling. A spill kit and 

response unit will be in place to manage any spill events. The type of lubricating oil used will be as 

recommended by the engine manufacturer.  

 

3.4.3 Fire Protection System 

Each engine container will be of steel construction. The container will be fitted with an independent 

smoke and gas detection alarm system which will activate a safe shutdown procedure for the gas 

engines, isolate the gas supply and complete other suitable operations in the event of smoke or gas 

detection. 

The smoke detection system will include thermal and optical detectors as a minimum. Alarms 

associated with the smoke and gas detection system will be raised locally to the individual engines 

and sent to a remote signalling facility to alert operations staff. 

Local visual alarms and sirens will also be activated in the event of the detection of gas or smoke and 

will remain illuminated until cleared and cancelled by a reset button.  

Moreover, a gas warning device will continuously monitor the radiated air inside the engine containers 

and shall warn against gases which are injurious to persons’ health and against explosive gas 
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concentrations. This is integrated into the plant’s control system to also provide alarms and signals 

remotely. 

 

3.4.4 Transformer 

The electricity generated at the Lead Road site will be exported to the national grid via a 66kV 

transformer. The transformer will be located within the bounded DNO Switchyard. The transformer will 

be filled with oil as per the manufacturer’s specifications. 

An auxiliary transformer is also located on site within a bounded compound.  

 

3.4.5 Gas Reception Facility  

A gas receiving station will be installed on the site in order to receive natural gas from the new gas 

connection pipeline from the National Transmission System (NTS). No additional gas treatment or 

conditions are proposed to be undertaken on site once it is received. 

 

3.4.6 Water Supply Infrastructure 

The only water requirement of the site is expected to be for welfare activities. A mains supply of water 

is not required for the permitted operation. 

 

3.4.7 Raw Materials  

There will be a minimum use of raw materials aside from fuel input (natural gas) and lubrication oil for 

the engines.  

As natural gas will be delivered to site via pipeline there is no requirement for additional storage on 

site. The Operator will give due consideration to the environmental impact of all new purchases of raw 

materials for the site. Treatment techniques and raw materials used on site will be regularly reviewed 

to ensure that their operations continue to reflect best practice and to regularly review new 

developments in raw materials and those with an improved environmental profile. 

All raw materials will be stored in suitable above ground tanks or containers that satisfy CIRCA C736 

guidance (where appropriate) and will benefit from the following pollution prevention techniques: 

• Impermeable bunds with a capacity of 110% of the largest volume; 

• Fill points provided with secondary containment (as appropriate); 

• Be subject to regular visual inspection; 

• Spill kits – material suitable for absorbing and containing minor spillages will be readily 

available on site; and 

• Any spills or leaks will be handled in accordance with the company’s Emergency Protocols for 

spillages. 

Details of the type and mount of specific provisions for each raw material to be stored within the permit 

around is provided below: 
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Product/ 

Substance 

Environmental 

Characteristics 

Predicted Annual 

Consumption 

Quantity Stored 

on-site 

Pollution 

Prevention 

Measures  

Natural Gas H220: Extremely 

Flammable Gas. 

H280: Gas under 

pressure, may 

explode if heated; 

May displace 

oxygen and cause 

rapid suffocation if 

inhaled  

39,864 MWh/yr N/a Delivered to site 

via pipeline. Gas 

leak maintenance 

and monitoring 

regime in place. 

Site compound is 

to be a non-

smoking area. 

Mains Water No impact 2,000 litres/yr N/a Delivered to site 

via connection with 

mains water 

supply 

Transformer 

Oil 

R40: Carcinogenic 

R10: Flammable 

Harmful to aquatic 

life 

Slight to moderate 

irritant  

Affects central 

nervous system 

Harmful or fatal if 

swallowed 

Produces vapours 

450 litres/yr 10,000 litres  Bunded to 110% 

capacity of tanks. 

Oil storage located 

inside 

containerised unit. 

The oil is 

transferred via a 

day tank within the 

generator 

containers and 

then through the 

engine. Storage 

area serviced with 

sealed drainage. 

Engine 

Lubrication 

Oil 

R40: Carcinogenic 

R10: Flammable 

Harmful to aquatic 

life 

Slight to moderate 

irritant 

Affects central 

nervous system 

Harmful or fatal if 

swallowed 

Produces vapours 

1,600 litres/yr (per 

gen set) 

1,600 litres (per 

gen set) 

Bunded to 110% 

capacity of tanks. 

Oil storage located 

inside 

containerised unit. 

The oil is 

transferred via day 

tank within the 

generator 

containers and 

then through the 

engine. Storage 

area serviced with 

sealed drainage.  

Table 1: Raw materials  
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The Operator will: 

• Take appropriate measures to ensure that raw materials are used efficiently; 

• Maintain records of raw materials consumed on site;  

• Review and record at least every 4 years whether there are suitable alternative materials that 

could reduced environmental impact or opportunities to improve the efficiency of raw materials; 

and 

• Take any further appropriate measures identified by a review.  

 

3.4.8 Energy Efficiency 

When operating at 100% output and fuelled on natural gas each engine will achieve an electrical 

efficiency of 42.6% (as measured by ISO 3046). This exceeds the lower end of the BAT-Associated 

Energy Efficiency Levels (BAT-AEELs) range of 39.5 – 44% for net electrical efficiency for new engines 

combusting natural gas.  

The plant will be subject to regular planned maintenance in order to maintain optimum efficiency of 

the equipment on site. 

It is therefore expected that the Lead Road will achieve efficiencies in excess of the BAT-AEEL.  

 

3.4.9 Waste 

There will be very minimal quantise of waste produced by the Lead Road facility, comprising 

predominantly of waste oil and occasional wastes from maintenance activities. 

Waste oil will be removed from site and will be recovered at an appropriately permitted facility. As a 

waste producer, the Operator will receive consignee returns every quarter from their consignee dealing 

with any hazardous wastes. If returns are no automatically provided, the Operator will write to the 

consignee requesting copies. 

The Operator recognises the need to implement the principals of the Waste Hierarchy whenever 

possible.  
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4 Emission Sources 

4.1 Emission to Air 

There are 16 point source emissions to air associated with the gas engines array (one exhaust per 

engine). The proposed emission limits values are illustrated in Table 3 in line with the values set out 

in Annex I of the Medium Combustion Plant Directive.  

Emission Point Reference Parameter Emission Limit Value 

ARL 019-01 – ARL 019-16 Nitrogen oxides 95mg/m3 

Carbon monoxide  No limit set 

Sulphur dioxide No limit set  

Oxygen No limit set  

Water No limit set  

Table 2: Emission limits  

Each emission point has been market on the Lead Road Emission Point Plan (1945-D002). A copy of 

the plan can be seen in Appendix 2. 

 

4.2 Emission to Water 

There will be no process emission to water from the proposed plant. There will be small quantities of 

uncontaminated surface water run-off from the site. However, as no formal drainage has been installed 

this surface water run-off will drain naturally by infiltration.  

 

4.3 Emission to Sewer  

Discharges to the sewer network from the site will be limited to domestic sewage from the sites welfare 

facilities. Due to the nature of the discharge (i.e. domestic) it is not proposed to be included within the 

scope of this application.  

 

4.4 Emissions to Land  

No direct emission to land will occur as a result of the operation of the installation. 

 

4.5 Odour 

Due to the nature of the operation the installation will not generate significant odour. 
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4.6 Noise 

An assessment of the potential noise impacts has been completed. This details of this have been 

outlined in section 7 of this report. A full copy of the report (ref. 20-158) has been provided as part of 

this application.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lead Road Environmental Permit - Supporting Information 

            Aardvark EM Limited – December 2019 Page 12 

5 Emission Monitoring 

5.1 Emissions to Air 

Point source emissions to air will be subject to the monitoring programme detailed in Table 4 below.  

Emission Point 

Reference 

Parameter Monitoring Frequency Monitoring Standard  

ARL 019-01 – ARL 

019-16 

Nittogen oxides Annually MCERTS 

Carbon monoxide  Annually MCERTS 

Sulphur Dioxide Annually MCERTS  

Oxygen Periodic. As appropriate MCERTS  

Water Periodic. As appropriate MCERTS  

Table 3: Emission monitoring 
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6 Environmental Management System Summary 

The site will be operated under an Environmental Management System (EMS), which will be 

developed in line with the requirements of the ‘Develop a management system: environmental 

permits1’ guidelines. 

The EMS is intended to manage, support and promote the operations undertaken by the operator at 

the Lead Road site in a manner which does not endanger human health, cause nuisance or adversely 

affect the surround environment in accordance with the Environmental Permitting (England and 

Wales) Regulations 2016.  

The management system and procedures will be available for inspection at the facility and will be 

applicable to all staff, contractors and visitors to the plant. The management system will be developed 

to enable compliance with the Environmental Permit and other legislative requirements for the 

protection of the environment and human health.  

Written procedures clearly describing responsibilities, actions and communications channels will be 

available for operational personnel dealing with emergencies.  

An internal review of the management system will be undertaken at least on an annual basis or in the 

event of a change in operations. 

The EMS will align with the following structure. 

Contents: 

1. Purpose  

2. Scope of Document 

3. Management System Elements  

a. Health and Safety and Environmental Policy 

b. Roles and Responsibilities 

c. Environmental Legislations 

d. Training 

e. Competence 

f. Monitoring  

g. Record Management  

h. Visitors 

4. Environmental Management 

a. Significant Environmental Aspects 

b. Incident reporting 

c. Spill Response Process 

d. Emergency Response Process 

 

 

 

1 Environment Agency, Develop a management system: environmental permits, January 2019 
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7 Environmental Risk Assessment 

7.1 Introduction 

As part of this application the operator must assess the risk to the environment and human health 

related to the permitted activities being applied for. This Environmental Risk Assessment (ERA) has 

been undertaken in accordance with the Environment Agency Guidance for undertaking environmental 

risk assessments2. 

This includes the environmental risks associated with: 

1. Emissions to air 

2. Emissions to land 

3. Noise 

4. Odour 

5. Vandalism 

6. Fire 

7. Global warming 

 

7.2 Risk Assessment Process 

This risk assessment has been conducted in accordance with the Environment Agency guidance. It 

details five key steps to the risk assessment process prior to its submission for a permit application. 

These are: 

1. Identify risks from the activity 

2. Identify the relevant receptors 

3. Identify pathways 

4. Assess the risks 

5. State methods of risk control 

6. Present the assessment 

Further information on each stage of the risk assessment are set out below. 

7.2.1.1 Step 1 – Identify Risks 

The following section of this document identifies those activities which present different types of risk 

to the environment associated with the proposed operation, including:- 

• Emissions to air 

• Emissions to water 

• Emissions to land 

 

2 Environment Agency, Risk assessments for your environmental permit, January 2019 
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• Release of noise  

• Release of odour  

• Potential for vandalism 

• Potential for fire 

• Global warming potential 

The categories for the risk assessment have been prepared in-line with the risks identified in the online 

guidance.  

7.2.1.2 Step 2 – Identify Pathways  

These include any medium by which a pollutant could travel to one of the identified receptors. It is 

noted that a particular feature could be both a receptor and a pathway.  

7.2.1.3 Step 3 – Identify Receptors  

These include all relevant environmental aspects such as people vegetation, animals, properties and 

water bodies.  

7.2.1.4 Step 4 –Assess Risks 

Acceptable risks within environmental limits may be screened out. The level of risk presented can be 

indicatively assessed using a scoring matrix. These serve to act as a means to identify which risk, if 

any, are significant, and will require additional consideration in a more detailed assessment.   

7.2.1.5 Step 5 – Risk Control 

For any risks which are identified as part of the assessment process as being too high without 

additional management, this section of the report details how those risks can be controlled via 

management and mitigation to be within acceptable limits. 

7.2.1.6 Step 6 – Present the Assessment 

This risk assessment is presented in Section 3 of this report. 

 

7.3 Environmental Risk Assessment 

The results of the risk assessment are presented in a tabulated format below. 

The column heading of the risk assessment are: 

• Hazard 

• Receptor 

• Pathway 

• Risk Management Techniques 
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• Probability of exposure 

• Consequence 

• Overall Risk Assessment 

• Global warming potential  

It is noted that the assessment of risk in consideration of the risk management techniques employed. 

The probability of exposure and consequence of a hazard occurring are assessed assuming that the 

identified risk management technique has been effectively implemented. 

Where it is appropriate to assess a risk associated with a failure to a function of a particular risk 

management techniques this is considered as part of the accident management plan.  
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7.3.1 Point source emissions to air 

Hazard Receptor Pathway Risk 

Management 

Techniques 

Probability of 

Exposure 

Consequence Overall Risk  

Point source 

emissions to air 

Local human and 

environmental 

receptors 

Air Testing regime 

scheduled to 

monitor emissions 

and ensure 

minimum impact 

Low. See detailed 

air quality 

modelling  

Human health and 

environmental 

impacts associated 

in with pollutants 

Insignificant  

(As assessed by 

Air Quality 

Assessment ref. 

J4217/A/2/F5. 

Refer to Section 6 

for further details). 

Fumes (VOCs) 

from raw 

materials used 

on site 

Local human and 

environmental 

receptors 

Air Use of raw 

materials onsite 

will be to a 

minimum. Storage 

vessels will be 

subject to routine 

inspection during 

site maintenance 

visits 

Low Human health and 

environmental 

impacts associated 

in with pollutants 

Insignificant 

Table 4: Point source emissions to air risk assessment summary 
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7.3.2 Point source emissions to water 

Hazard Receptor Pathway Risk 

Management 

Techniques 

Probability of 

Exposure 

Consequence Overall Risk  

Point source 

emissions to 

groundwater 

Groundwater Surface water 

drainage 

Adherence with 

maintenance 

procedures 

Low Discharge of 

polluting 

substances to 

groundwater 

Insignificant 

Table 5: Point source emissions to water 

 

7.3.3 Emissions to land 

Hazard Receptor Pathway Risk 

Management 

Techniques 

Probability of 

Exposure 

Consequence Overall Risk  

Accidental 

spillage on 

external 

surfaces 

Underlying 

soil/groundwater 

Infiltration through 

ground surface 

Adherence with 

maintenance 

procedures. 

Availability of spill 

kit. 

Low Unpermitted 

discharge to the 

underlying 

soil/groundwater 

Insignificant 

Table 6: Emissions to land risk assessment summary 
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7.3.4 Noise emissions 

Hazard Receptor Pathway Risk 

Management 

Techniques 

Probability of 

Exposure 

Consequence Overall Risk  

Plant noise from 

combustion 

process 

Local population Air Adherence with 

maintenance 

procedures. 

Low Noise annoyance Insignificant (As 

assessed by Noise 

Assessment ref. 

20-158. Refer to 

Section 7 for 

further details) 

Table 7: Noise Risk Assessment Summary 

7.3.5 Odour emissions 

Hazard Receptor Pathway Risk Management 

Techniques 

Probability of 

Exposure 

Consequence Overall Risk  

Odour Local population Air Adherence with 

maintenance 

procedures. 

Low Odour annoyance Insignificant 

Table 8: Odour Risk Assessment Summary 
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7.3.6 Vandalism  

Hazard Receptor Pathway Risk 

Management 

Techniques 

Probability of 

Exposure 

Consequence Overall Risk  

Damage to site 

and generating 

equipment 

Local environment Infiltration through 

underlying ground 

or air 

Generating 

equipment is 

located inside 

secure containers 

away from public 

access with a 

secure perimeter 

fence  

Low Unpermitted 

discharge of 

pollutants into 

underlying ground 

or air 

Insignificant 

Table 9: Vandalism risk assessment summary 

7.3.7 Fire 

Hazard Receptor Pathway Risk Management 

Techniques 

Probability of 

Exposure 

Consequence Overall Risk  

Fire Local environment Air Adherence with 

maintenance 

procedures. 

Low Damage to site, 

local infrastructure 

and arable crops  

Insignificant 

Contamination 

of ground water 

from firefighting 

water 

Groundwater Ground infiltration  Adherence with 

maintenance 

procedures 

Low Contamination of 

surface water 

network and 

groundwater 

Insignificant 
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Smoke fumes Local human 

population 

Air Adherence with 

maintenance 

procedures. 

Very low Potential for 

respiratory issue 

for local human 

populations. 

Visibility issues on 

local roads. 

Insignificant  

Table 10: Fire risk assessment summary 

7.3.8 Litter 

Hazard Receptor Pathway Risk 

Management 

Techniques 

Probability of 

Exposure 

Consequence Overall Risk  

Litter generated 

by site operation 

Local environment Windblown to air Staff to be trained 

in waste 

management 

procedures. Waste 

generated by the 

site is anticipated 

to be minimal  

Low Low level waste 

pollution to local 

environment 

Insignificant 

Table 11: Litter risk assessment summary 
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7.4 Global Warming Potential  

This section assesses the impact of the air emissions on global warming and is based on the relevant 

EA guidance3. The global warming potential (GWP) has been calculated assumed that all installed 

plant are operating at capacity for all permitted hours i.e. all 16 gas engines operate for 2,500 hours. 

The total GWP score is presented in the Table 13. 

Source Greenhouse 

gas 

released 

Release 

pathway 

Energy 

used per 

annum 

(MWh/yr) 

Annual 

tonnes 

released 

GWP 

Factor 

Annual 

GWP 

(tCO2e) 

Natural gas 

usage 

CO2 Engines – 

combustion 

238,200 45,258 1 45,258 

Total =  45,258 

Table 12: Global warming potential 

The GWP presented represents the affect from gas burned within the engines. It should be noted that 

energy will be required for non-running times and for start-up and shut-down, however this 

consumption is likely to be very small. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 Guidance: Assess the impacts of air emissions on global warming, EA, published 1 February 2016 
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8 Air Quality Modelling  

The air quality modelling which accompanies this application has been undertaken by Air Quality 

Consultants Ltd (AQC)4 in accordance with the relevant guidance provided by the Environment 

Agency (EA). It includes assessments of the impacts of both local human and ecological receptors, 

with particular focus on nitrogen dioxide (NO2) as this is the principal pollutant of concern to human 

health from natural gas fuelled generators and is the pollutant upon which the EA’s guidance focuses. 

Natural gas fired plant will not have significant emissions of other pollutants such as particulate matter, 

sulphur dioxide, volatile organic compounds or trace metals; emissions of carbon monoxide are 

considered to be small and are therefore not assessed.  

 

8.1 Habitats and Receptors  

A summary of nearby sensitive features has been provided in Table 14. A details review of habitats 

and receptors has been conducted as part of the Air Quality Assessment and is available for review 

in the following report: J4217/A/2/F5. 

Feature  Description Distance from Stack 

Nearest roadside human 

receptor 

None >2,000m 

Nearest non-roadside human 

receptor 

Residential property (Brass 

Castle Farm) to the east of the 

stacks 

460m 

Nearest SAC, SPA, Ramsar 

site or SSSI 

Strother Hills SSSI 3,760m 

Receptors within the 

downwash cavity length from 

the nearest edge/side of 

building? 

There are no receptors 

downwind within the region of 

potential downwash effects 

(13m) 

N/a 

Sensitive Receptor setting Rural N/a 

Sensitive receptors near an A 

road or motorway network? 

No N/a 

Sensitive receptors within an 

AQMA declared for NO2? 

No N/a 

Table 13: Summary of nearby sensitive features 

 

4 Air Quality Consultants, Air Quality Assessment for Environmental Permit: Lead Road, Gateshead, July 

2020 
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8.2 Summary of Impacts on Air Quality  

The impacts associated with the natural gas fuelled generator plant at Lead Road have been assessed 

in relation to the air quality standards set out to protect human health and designated ecological 

habitats.  

The impacts have been predicted using the ADMS-5.2 dispersion model and assessed following 

guidance from the EA.  

The assessment has considered an operational scenario of up to 2,500 hours per year, and this is 

founded on a number of conservative assumptions.  

The outcomes from the assessment demonstrate that: 

• There is no risk that the annual mean NO2 AQS (Air Quality Standard) will be exceeded as a 

result of the facility. The maximum annual mean PEC at a relevant receptor is 36.7% of the 

AQS. 

• There is no risk that the 1-hour mean NO2 AQS will be exceeded as a result of the facility. The 

maximum 1-hour PEC at a relevant receptor is 31.1% of the AQS.  

• There is no risk of an exceedance of the AQS for any other pollutant as a result of the facility 

• The PCs at designated ecological sites will be less than 100% of the AQS. 

A complete copy of the Air Quality Assessment can be seen in Appendix 3. 
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9 Noise Assessment 

The noise modelling work which accompanies this application has been undertaken by Inacoustic in 

accordance with the relevant guidance provided by the Environment Agency (EA). It includes detailed 

sound modelling using the CadnaA modelling suite and ISO9613 prediction methodology to predict 

sound levels at the closest noise-sensitive receptors to the site, a detailed assessment of the suitability 

of the site, in accordance with the relevant policy and recommendations of mitigation measures, where 

necessary, to comply with the requirements of the Noise Policy Statement for England, Horizontal 

Guidance for Noise Part 2 – Noise Assessment and Control, BS4142:2014+A1:2019, BS8233:2014, 

and the World Health Organisation’s Guidelines for Community Noise.  

 

9.1 Conclusion 

The noise assessment (re. 20-158) conducted by Inacoustic concludes that the site can be brought 

forward in compliance with the requirements of the IPPC Technical Guidance Note IPPC H3 Part 2, 

demonstrating compliance with BAT where possible.  

In light of the conclusions drawn by the assessment it is considered that the results provide sufficient 

evidence to demonstrate that the site will operate within an acceptable limit to grant the application of 

a permit for this site on the basis of noise.  

A complete copy of the Noise Assessment can be seen in Appendix 4. 
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Appendices  

Appendix 1 – 1945-D001 Lead Road Site Plan 
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Appendix 2 – 1945-D002 Lead Road Emission Point Plan 
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Appendix 3 – Air Quality Assessment 
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Appendix 4 - Noise Assessment 
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1 Introduction 

1.1 This report describes the air quality assessment for the power generation facility on land off Lead 

Road in Coalburns, Gateshead.  The assessment has been prepared to support the Bespoke Part 

A1 Environmental Permit application for the facility, which is made in accordance with the 

Environmental Permitting Regulations (EPR)1.  The assessment has been carried out by Air Quality 

Consultants Ltd on behalf of Arlington Energy. 

1.2 The facility comprises sixteen (16) generators powered by natural gas, each with a net fuel input of 

5,955 kW.  The facility does not qualify for a Standard Rules Permit and so a Bespoke Environmental 

Permit is required.  The detailed modelling, which a Bespoke Environmental Permit requires, is 

described in this report.  

1.3 The assessment focuses on nitrogen dioxide (NO2) for human health, and on nitrogen oxides (NOx), 

nitrogen deposition and acid deposition for ecological impacts.  These are the principal pollutants of 

concern with respect to emissions from natural-gas fired plant.  Natural gas-fired plant will not have 

significant emissions of other pollutants such as particulate matter, sulphur dioxide, volatile organic 

compounds or trace metals; emissions of carbon monoxide are considered to be small compared to 

the environmental standards, and do not warrant further assessment. 

1.4 Table 1 gives the site location.  Table 2 summarises the modelled scenarios and sensitivity tests that 

have been carried out. 

1.5 The model input files have been packaged as a zip file and are provided with this report. 

Table 1:  Site Location 

Parameter Entry 

Site Name Lead Road 

Site Address 
Lead Road, Hedley, Gateshead, Northumberland, 

NE40 4BS 

Grid Reference (site mid-point) (O.S. X,Y) 412079, 560526 

 
1  The Environmental Permitting (England and Wales) Regulations 2016. 
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Table 2:  Summary of Model Scenarios and Sensitivity Tests 

Parameter Entry 

Year for Baseline Conditions 
Most recent year of available measurements/predictions – no 

improvement assumed into the future (see Section 5) 

Operating Hours 

Each generator assumed to operate for 2,500 hours per year.  The 
dispersion model has been run assuming continuous operation, with the 
annual mean outputs scaled to reflect the non-continuous use.  Short-

term outputs have assumed constant operation and are thus worst-case 
(see Paragraphs 6.23 to 6.25)  

Meteorological Conditions 
Five years of meteorological data used.  Each modelled separately.  

Receptor-specific maxima out of the five years are reported (see 
Section 6) 

Building Wake Effects 
Model run with and without nearby buildings.  Receptor-specific maxima 

from the tests are reported (see Section 6) 
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2 Site Description 

Nearby Sensitive Features 

2.1 The facility is 800 m to the southwest of Coalburns, a small hamlet in Gateshead District.  Figure 1 

shows the site location, with 2 km and 10 km distance lines from the site.  It also shows the model 

domain (which is described further in Section 6), the local authority Air Quality Management Areas 

(AQMAs) and designated ecological sites.  Table 3 summarises the proximity of nearby sensitive 

features. 

2.2 Based on publically-available information, there are no known permitted installations operating within 

1 km of the site. 

Table 3:  Summary of Nearby Sensitive Features 

Feature Description 
Distance 

from Stack 

Nearest roadside human receptor None >2,000 m 

Nearest non-roadside human receptor 
Residential property (Brass Castle Farm) to 

the east of the stacks 
460 m 

Nearest SAC, SPA, Ramsar site or SSSI Strother Hills SSSI 3,760 m 

Receptors within the downwash cavity 
length from the nearest edge/side of the 
building? 

There are no receptors downwind of the 
building within the region of potential 

downwash effects (13 m) 
n/a 

Sensitive receptor setting Rural n/a 

Sensitive receptors near an A road or 
motorway network? 

No n/a 

Sensitive receptors within an AQMA 
declared for NO2? 

No n/a 

Topography and Terrain 

2.3 Figure 2 describes the terrain across the modelled study area using Ordnance Survey (OS) Terrain 

50 Contours.  The area immediately surrounding the site is broadly flat, such that the base of the 

stack is approximately at the same elevation as the base of the on-site buildings and nearest human 

health receptors.   
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Figure 1:  Site Location, Model Domain, AQMAs, SACs, SPAs, Ramsar Sites and SSSIs: 
Top) Wider Area, and Bottom) Area close to Application Site 

Contains Ordnance Survey data © Crown copyright and database right 2020. Ordnance Survey licence 

number 100046099. Additional data sourced from third parties, including public sector information licensed 

under the Open Government Licence v1.0.  
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Figure 2: Terrain Contours: Top) Wider Area, and Bottom) Area close to Application Site 

Contains Ordnance Survey data © Crown copyright and database right 2020. Additional data sourced from 

third parties, including public sector information licensed under the Open Government Licence v1.0. 

Ordnance Survey licence number 100046099. 
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3 Description of Process 

Overview of Plant Requiring Permit 

3.1 The facility comprises 16 no. 2.5 MW MTU 20V400 GS generator plant, powered by natural gas.  

The combustion gases will be exhausted from individual, vertical flues for each engine.  The stacks 

terminate at 6.25 m above ground.  Each generator is assumed to operate for up to 2,500 hours per 

year.  The generators each have a net thermal input capacity of ~5,955 kWth (~6,596 kWth gross 

thermal input) resulting in a site capacity of 40 MWe.  Each generator will be installed with an exhaust 

silencer.  Figure 3 shows the site plan and layout.  Plant details are given in Table 4 and Table 5.   

 

Figure 3:  Site Layout 

Contains data provided by Smith Brothers Contracting Limited, drawing number 21330B-0200, Revision P14. 

Table 4:  Plant Information 

Parameter Value 

Aggregated rated thermal input 95.3 MWth 

Operational hours per year 2,500 each 

Do the generators have secondary abatement fitted? No 

Emission Limit Value (273 K, dry and 15% O2) 95 mg/Nm3 
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Table 5:  Stack and Building Information 

Parameter Value 

Stack height 6.25 m 

Internal flue diameter at point of release 554 mm 

Is there one or more buildings within 5L and 
with heights more than 40% of the stack height? 

Yes 

Height of tallest building within 5L 5.4 m 

Length of tallest building within 5L 39 m  

Width of tallest building within 5L 35 m a 

a This is the combined width of the generator housings.  
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4 Environmental Standards for Air 

4.1 The relevant Air Quality Standards (AQS) for human health impacts are set out in Table 6 (EA, 

2018b).   

Table 6: AQS for Human Health 

Pollutant Averaging Period AQS (µg/m3) Acceptable Exceedance Criteria 

NO2 
Annual Mean 40 Zero exceedances 

1-hour 200  Not to be exceeded more than 18 times a year 

4.2 The AQS for NO2 are defined as UK objectives within the Air Quality (England) Regulations (2000).  

The same numerical values are also set as European Limit values (The European Parliament and 

the Council of the European Union, 2008).   

4.3 The objectives apply at locations where members of the public are likely to be regularly present and 

are likely to be exposed over the averaging period of the objective.  Defra explains where these 

objectives apply in Local Air Quality Management Technical Guidance (Defra, 2018).  The annual 

mean objectives are considered to apply at the façades of residential properties, schools, hospitals 

etc.; they do not apply at hotels.  The 1-hour mean objective for nitrogen dioxide applies wherever 

members of the public might regularly spend 1-hour or more, including outdoor eating locations and 

pavements of busy shopping streets.  In the UK, only monitoring and modelling carried out by UK 

Central Government meets the specification required to assess compliance with the limit values and 

specific monitor- and receptor-siting requirements apply, unless local monitoring or modelling has 

been audited and approved by the Joint Air Quality Unit (JAQU).  Neither the objectives nor limit 

values apply in places of work where members of the public have no free access and where relevant 

provisions concerning health and safety at work apply (AQC, 2016).   
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5 Baseline Conditions 

5.1 Figure 4 sets out the background annual mean NO2 concentrations in the study area taken from 

Defra’s published maps for 2020 (Defra, 2020).   

 

Figure 4: Defra’s Predicted NO2 Background Concentrations (µg/m3) 

Contains Ordnance Survey data © Crown copyright and database right 2020. Additional data sourced from 

third parties, including public sector information licensed under the Open Government Licence v1.0. 

Ordnance Survey licence number 100046099. 

5.2 There are no local monitoring sites within the study area.  The closest monitoring site (G93) is an 

urban background site located in Whickham, 7.9 km east of the facility.  Monitoring commenced in 

2015, and measurements are tabulated in Table 7.  This site is likely to be representative of the rural 

setting of the facility, where there are no major roads in close proximity to any sensitive receptors; 

concentrations have been very low in all years.   



 
 
Lead Road, Gateshead  Air Quality Assessment

 
   

 

 J4217 12 of 45 August 2020
  

Table 7: Summary of Annual Mean NO2 Monitoring (µg/m3) between 2015 and 2018 a, b  

Site 
No. 

Site Type Location 2015 2016 2017 2018 

G93 Urban Background Parkway, Whickham 9.7 11.0 10.1 10.7 

Objective 40 

a  Data taken from the Gateshead Council 2019 Annual Status Report (Gateshead Council, 2019).  

b Diffusion tubes prepared and analysed by Gradko (using the 20% TEA in water method) and adjusted for 

bias by the Council. 

5.3 There are no roads near to the facility that are included in Defra’s Pollution Climate Mapping (PCM) 

model, and it can be concluded that there are no exceedances of the limit values. 

Summary of Baseline NO2 Concentrations 

5.4 Receptors in close proximity to busy roads, for example where the traffic flows exceed 10,000 

vehicles daily, will experience elevated concentrations.  There are, however, no busy roads in close 

proximity to the facility, and therefore concentrations across the study area are unlikely to be 

significantly elevated above background concentrations.  Table 8 sets out the baseline NO2 

concentrations used in this assessment.   

Table 8:  Baseline NO2 Concentrations Used in Assessment 

Location Value (g/m3) Derivation 

Annual Mean Concentrations 

Rural Receptors 11.0 
Highest concentration across any of the measurements at the G93 
site and all of the mapped background concentrations in the study 

area 

1-hour Mean Concentrations 

Rural Receptors 22.0 2 x the annual mean 
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6 Modelling Methodology 

6.1 Modelling has been carried out in line with the EA document: “Air emissions risk assessment for your 

environmental permit” (EA, 2018b), and also takes account of “Emissions from specified generators. 

Guidance on dispersion modelling for oxides of nitrogen assessment from specified generators 

Version 1” (EA, 2018a), elements of which are also considered to be relevant to the dispersion 

modelling of this facility. 

Dispersion Model 

6.2 Impacts have been predicted using the ADMS-5.2 dispersion model developed by Cambridge 

Environmental Research Consultants (CERC).  ADMS-5.2 is a new generation model that 

incorporates a state-of-the-art understanding of the dispersion processes within the atmospheric 

boundary layer.  ADMS is widely used for assessments of this type and has been extensively 

validated2.  It is considered suitable for the current assessment. 

Emission Parameters 

Release Conditions 

6.3 Operational parameters for exhaust temperature, net fuel consumption and exhaust mass flow rate 

have been determined from the generator product specification datasheets (see Appendix A1). 

Information regarding the exhaust velocity and temperature following the installation of silencers on 

each flue has been provided by Smith Brothers. These have been used as the basis for the 

combustion, exhaust and emission calculations. The stack diameter and stack height has been 

provided by Arlington Energy Limited.  

6.4 The combustion parameters have been calculated for natural gas with a composition as defined in 

Table 9. The specified parameters are based on the complete combustion of the fuel used.  The 

volume of combustion air has been calculated to ensure the exhaust gas mass flow rate (kg/h) of 

the combustion products matches the amount stated in the technical data sheets in Appendix A1 

when 5,955 kW of fuel is consumed (the fuel consumption for each engine at full load). 

Table 9:  Typical Fuel Gas Composition  

Parameter Value 

Methane 90.76% 

Ethane 4.64% 

Propane 1.22% 

Carbon Dioxide 1.07% 

 
2  https://www.cerc.co.uk/environmental-software/model-validation.html 
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Parameter Value 

Nitrogen 2.32% 

Net Calorific Value (LHV) (MJ/kg) 46.5 

Gross Calorific Value (HHV) (MJ/kg) 51.5 

HHV/LHV 1.11 

Molecular Mass (g/mol) 17.61 

6.5 There will be a very small proportion of other components in the fuel, however, the main components 

(components with >0.1%) are included in the above.  Based on this fuel, and assuming complete 

combustion, the generator parameters are shown in Table 10. 

Table 10:  Emissions and Release Conditions for Each Generator 

Parameter Value 

Net Input Fuel Rate (kWin) 5,955.0 

Gross Input Fuel Rate (kWin) 6,595.5 

Combustion Airin (kg/h dry)  12,727.8 

Excess Air (%)  72.6 

Exhaust Temperature (ºC) 350 

Exhaust Flow (kg/h) for Actual Flow 13,263.2 

Molar Flow Rate (mol/s) for Actual Flow 130.7 

Molecular Mass (g/mol) for Actual Flow 28.18 

Calculated Exhaust O2 Content (%) 8.2 

Calculated Exhaust H2O Content (%)  12.0 

Exhaust Flow (Am3/s) a, b for Actual Flow  6.7 

Molar Flow Rate (mol/s) for Normalised Flow 63.7 

Exhaust Flow (Nm3/s) c,d for Normalised Flow  1.4 

Effective Flue Diameter (m) 0.554 

Exhaust Velocity (Am/s) for Actual Flow 27.7 

a Actual flow conditions in the exhaust assumed to be at the calculated exhaust O2 and H2O contents.  

b Calculated from molar flow rate x 8.3145 x (T+273.13) / 101,325, where T is the temperature in ºC. 

c Calculated from normalised molar flow rate x 8.3145 x (273.13) / 101325. 

d Normalised to 0 ºC, 101.325 kPa, 0% oxygen, dry. 

Emissions Data 

6.6 The specification sheet for the engines shown in Appendix A1 states that the engines emission rate 

will not exceed 250 mg/Nm3 NOx (at 5% O2 in dry gas at 0 °C, and 101.325 kPa).  The engines are 
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not expected to run at this emission level, however, for the purposes of modelling, the ELV of 

95 mg/Nm3 NOx (at 15% O2 in dry gas at 0 °C, and 101.325 kPa) has been used.  Table 11 presents 

the emission concentrations for the generators. 

6.7 Secondary abatement is not required to achieve the ELV. It is achieved through engine management 

systems.  

Table 11:  Assumed Operational NOx Emissions 

Parameter Value (mg/Nm3) 

NOx Emission Concentration (at 0 °C, 101.325 kPa, 0% O2, Dry) 336.5 

NOx Emission Concentration (at 0 °C, 101.325 kPa, 5% O2, Dry) 256.0 

NOx Emission Concentration (at 0 °C, 101.325 kPa, 15% O2, Dry) 95.0 

Modelled Parameters  

6.8 The physical emission parameters and corresponding emission rates used in the modelling are 

outlined in Table 12.  The stacks have been modelled as 16 individual point sources. 
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Table 12:  Modelled Physical Release Emission Parameters for the Facility 

Parameter Modelled Release Emission Parameters 

Source Type Point 

X-Coordinate, Y-Coordinate 

412054.5, 560525.7 

412058.8, 560528.4 

412063.0, 560531.6 

412067.2, 560534.6 

412071.4, 560537.2 

412075.7, 560540.1 

412079.8, 560542.9 

412084.0, 560545.7 

412100.5, 560526.8 

412096.4, 560523.9 

412092.1, 560521.0 

412087.9, 560518.2 

412083.5, 560515.3 

412079.3, 560512.5 

412075.2, 560509.7 

412071.1, 560507.1 

Height (m) 6.25 

Release Temperature (°C) 350 

Molecular Mass (g/mol) a 28.18 

Actual Exhaust Velocity (Am/s)  27.7 

Flue Diameter (m)  0.554 

Flow rate (Am3/s)  6.69 

Normalised Exhaust Flow (Nm3/s) b  1.43 

NOx Emission Rate (mg/Nm3) b 95.0 

NOx Emission Rate (g/s) 0.48032 

a Calculated assuming the ideal combustion of the specified mixture of natural gas and combustion air. 

b Normalised to 0 ºC, 101.325 kPa, 15% oxygen, dry, to align with the ELV. 

Receptors and Study Area 

6.9 Human health impacts have been predicted over a 10 km x 10 km model domain, with the facility at 

the centre.  Concentrations have been predicted over this area using nested Cartesian grids (see 

Figure 5).     

6.10 These grids have a spacing of 5 m x 5 m within 200 m of the facility, 25 m x 25 m within 400 m of 

the facility, 50 m x 50 m within 1,000 m of the facility, 250 m x 250 m within 2,000 m of the facility 

and 500 m x 500 m within 5,000 m of the facility.  This grid is considered to provide a sufficiently 
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high resolution to enable the identification of worst-case impacts throughout the study area.  The 

receptor grid has been modelled at a height of 1.5 m above ground level. 

 

Figure 5: Modelled Receptors (Nested Grid)  

Contains Ordnance Survey data © Crown copyright and database right 2020. Additional data sourced from 

third parties, including public sector information licensed under the Open Government Licence v1.0. 

Ordnance Survey licence number 100046099. 

Meteorological Data 

6.11 In order to allow for uncertainties in local and future-year conditions, the dispersion model has been 

run five times, with each run using a different full year of hour-by-hour meteorological data from the 

nearest appropriate site. For each individual receptor point on the nested Cartesian grids, the 

maximum predicted concentration across any of the five meteorological datasets has then been 

determined.  It is these maxima which are presented.  

6.12 Hourly sequential meteorological data from Newcastle have been used for the years 2014-2018 

inclusive.  The Newcastle meteorological monitoring station is located approximately 12 km to the 

northeast of the site.  It is deemed to be the nearest monitoring station representative of 

meteorological conditions at the site.  The Newcastle meteorological station is operated by the UK 

Meteorological Office.  Data were provided by ADM Ltd.  
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6.13 The meteorological parameters entered into the model are shown in Table 13.  Wind roses for each 

year are presented in Appendix A2. 

Table 13:  Meteorological Parameters Entered into the ADMS Model 

Parameter 
Modelled Receptors (including 

Cartesian Grids) 
Meteorological Site 

Surface Roughness Variable Surface Roughness File 0.2 m 

Minimum MO length 10 m 30 m 

Surface Albedo 0.23a 0.23a 

Priestly-Taylor Parameter 1a 1a 

a Model default value 

Variable Surface Roughness File 

6.14 The study area encompasses a range of land types.  A variable surface roughness file has been 

used to represent the spatial variation of the surface roughness over each land type as shown in 

Figure 6.  The following parameters have been used regarding surface roughness and land type: 

• forest – 1 m; 

• built-up area – 0.5 m; 

• grassland – 0.2 m; and 

• water – 0.0001 m. 
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Figure 6: Surface Roughness across Modelled Area 

Contains Ordnance Survey data © Crown copyright and database right 2020. Additional data sourced from 

third parties, including public sector information licensed under the Open Government Licence v1.0. 

Ordnance Survey licence number 100046099. 

Buildings 

6.15 Where buildings are a significant height relative to the stack height, building downwash effects may 

occur.  The downwash effects should be accounted for within modelling where the stack is less than 

2.5 times the height of the buildings within a distance which is five times the minimum of the stack 

height and the maximum projected width of the building. 

6.16 Three separate modelling scenarios have been run, with the maximum contribution from any 

scenario presented in this report: 

• No buildings;  

• Generator housings at 3.5 m height; and 

• Generator housings at 5.4 m height (to take account of the infrastructure on top of each 

generator housing).  
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6.17 The maximum predicted concentration from any buildings scenario, and any meteorological year, 

has then been determined and presented.  Modelled buildings are shown in Figure 7, and the 

dimensions of all buildings are given in Table 14.   

 

Figure 7: Buildings Included in the Model (green); Cylinders are Modelled Flues (red) 

Contains data provided by Smith Brothers Contracting Limited, drawing number 21330B-0200, Revision P14. 

Table 14:  Modelled Building Dimensions 

Building Height (m) 
Length / 

Diameter (m) 
Width (m) Rotation (⁰) 

Generators 1-8 3.5 a 39.2 12.1 236.1 

Generators 9-16 3.5 a 11.5 39.4 146.1 

a  A sensitivity test with the generator casings at 5.4 m has also been run. This takes account of the 

infrastructure on top of each casing.  

Terrain Effects 

6.18 Local terrain has been included within the model based on OS Terrain 50 data, as shown in Figure 8. 
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Figure 8: Terrain across Modelled Area  

Contains Ordnance Survey data © Crown copyright and database right 2020. Additional data sourced from 

third parties, including public sector information licensed under the Open Government Licence v1.0. 

Ordnance Survey licence number 100046099. 

NOX to NO2 conversion 

6.19 NOx emissions will be in the form of nitric oxide (NO) and primary NO2. The primary NO2 from natural 

gas-fuelled generators is likely to be in the region of 5-12% of the total NOx.  Over time, the NO 

emissions will react with available ozone (O3) to form NO2.  In close proximity to the source, the ratio 

will be similar to the primary NO2 proportion; with increasing distance from the source the ratio will 

increase, depending on the availability of O3.  

6.20 The EA (2018b) recommends that, as a conservative approach: 

• 70% of the NOx emitted from the generators converts to NO2 for the annual mean average 

concentrations; and  

• 35% of the 1-hour mean NOx emitted from the generators converts to NO2 for the 1-hour 

mean average concentrations.  

6.21 The EA Guidance on dispersion modelling for oxides of nitrogen assessment from specified 

generators Version 1 (EA, 2018a) states: “For primary NO2 to NOx ratios of 10% or less, worst case 
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NOx to NO2 conversion ratios of 35% for short term assessment and 70% for long term assessment 

can be used as a conservative approach in the modelling study.”  

Model Post-Processing 

Annual Mean PCs 

6.22 The model has been run assuming constant operation.  Annual mean Process Contributions (PCs) 

have then been reduced to account for the fact that the plant will not operate for more than 2,500 

hours per year.  This has been done by multiplying the annual mean model outputs by 0.285 (i.e. 

2,500 / 8,760). 

Short-term PCs 

6.23 The AQS for 1-hour mean NO2 is based on the number of hours (18) that a threshold concentration 

(200 µg/m3) can be exceeded in a year.  In practice, the potential for exceeding the AQS on any 

individual hour relates to the likelihood of the plant operating during meteorological conditions which 

are conducive to adverse impacts.  Because it is not known precisely when the plant will be required 

to operate, or what the meteorological conditions will be during these periods, a probability-based 

approach has been used.  This takes account of the likelihood of emissions coinciding with worst-

case meteorological conditions.   

6.24 The EA has previously assumed a hypergeometric probability distribution when considering the 

likelihood of short-term-operating plant giving rise to AQS exceedances (EA, 2016).  The approach 

taken here follows that used by the EA and involves using a cumulative hypergeometric distribution 

to calculate the probability of 19 or more hours exceeding 200 µg/m3.   

6.25 The ADMS-5 model has first been run assuming constant operation.  This ensures that all potential 

meteorological conditions are accounted for.  It is then necessary to calculate an appropriate 

percentile of 1-hour mean concentrations for the model outputs.  This takes account of the actual 

number of operational hours, and the likelihood of these causing 19 or more exceedances 

of 200 µg/m3.  If fewer than 41 hours exceed 200 µg/m3 with the plant running continuously, then 

there is <2.5% chance3 of more than 18 hours exceeding 200 µg/m3 with the plant restricted to 2,500 

hours per year.  The 41st highest hour in a set of 8,760 hours is the 99.54th percentile.  The model 

has thus been run to predict the 99.54th percentile of 1-hour mean concentrations as shown in Table 

15.   

 
3  The EA (2018a) explains that probabilities of 1% or less indicate exceedances are highly unlikely; a probability of 

less than 5% indicates exceedances are unlikely, provided the generator plant operational lifetime is no more than 

20 years; and probabilities greater than or equal to 5% indicates there is potential for the exceedances and may 

not be considered acceptable on a case-by-case basis.  The guidance also advises that where plant operate 

continuously for more than 1 hour at a time, that the probability should be multiplied by a factor of 2.5.  For the 

purposes of this assessment, using a probability of 2.5% thus provides a worst-case assessment. 
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Table 15:  Calculated Percentile for Hypergeometric Distribution Analysis 

Description  Result  

Number of operating hours per year 2,500 

Acceptable probability threshold 2.5% 

Number of hours (based on constant operation) that can exceed 200 µg/m3 before 
there is >2.5% chance of >18 hourly exceedances (based on actual operating hours) 

40 

Relevant assessment percentile (for 41st highest hour) 99.54% 

Uncertainty 

6.26 The point source dispersion model used in the assessment is dependent upon emission rates, flow 

rates, exhaust temperatures and other parameters for each source, all of which are both variable 

and uncertain.  There are then additional uncertainties, as models are required to simplify real-world 

conditions into a series of algorithms.  These uncertainties cannot be easily quantified and it is not 

possible to verify the point-source model outputs.  Where these parameters have been estimated 

the approach has been to use reasonable worst-case assumptions. 

6.27 On balance, when taking into account the assumed number of operating hours; the approach taken 

to meteorological conditions and the sensitivity testing for building downwash, the assessment can 

be expected to over-predict the impacts of the facility.  The approach has been designed to provide 

a robust and conservative assessment. 
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7 Assessment Approach  

7.1 The EA (2019) states that, following detailed modelling, PCs are insignificant where they are less 

than: 

• 10% of a short-term environmental standard; or 

• 1% of a long-term environmental standard. 

7.2 This is the case regardless of the total concentration or deposition flux (i.e. the PC + the local 

baseline, or the Predicted Environmental Concentration ‘PEC’). 

7.3 Where these criteria are not met following detailed modelling, the EA does not provide any specific 

assessment criteria but instead requires a judgement of significance based on the site-specific 

circumstances, taking into account the PCs and PECs.  

7.4 For human health receptors, the approach has been to provide contour plots which highlight the area 

within which insignificant PCs cannot be determined using the criteria above.  Consideration is also 

given to the maximum PCs at locations with relevant exposure to the AQS, and to the PECs.  A 

judgement of significance has then reached based on the potential for the facility to cause an 

exceedance of the AQS. 
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8 Results and Discussion 

Human Health Receptors 

8.1 Figure 9 presents the area where the annual mean PC is greater than 0.4 µg/m3 (1% of the AQS). 

This covers an area which extends up to approximately 2,265 m from the exhaust flues and 

encompasses approximately 100 residential properties.   

8.2 Figure 10 presents the area where the PC to the 99.54th percentile of 1-hour mean NO2 

concentrations is greater than 20 µg/m3 (10% of the AQS).  This covers an area which extends up 

to approximately 1,065 m from the exhaust flues and encompasses three residential properties and 

their gardens. 

8.3 Figure 9 and Figure 10 also show the locations where the maximum PCs are predicted: 

• anywhere on the nested Cartesian grids; and 

• at any location with relevant exposure to each AQS4. 

8.4 There are numerous relevant receptors in the hamlets of Coalburns and High Spen; however, there 

are only minor roads passing through these hamlets which are unlikely to carry significant volumes 

of traffic.  As such, there are no roadside5 receptors in any of the contours.  

8.5 The predicted PCs and PECs at these worst-case locations are set out in Table 16.   

 

 
4   See Paragraph 4.3. 

5   Roadside locations are within 15 m of the road, and include congested streets with residential properties close to 

the kerb (5,000 vehicles/day), busy streets (10,000 vehicles/day), junctions (10,000 vehicles/day) and bus and 

coach stations not fully enclosed (2,500 movements/day).  
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Figure 9: Areas Where the PC to Annual Mean NO2 Concentrations Exceeds 0.4 µg/m3 

and 4.0 µg/m3.  Also showing the Stack Locations, Site Boundary, and 
Locations of Maxima: on Entire Grid and at Relevant Receptor. 

Imagery © 2020 Google. Imagery ©2020 Bluesky, CNES / Airbus, Getmapping plc, Infoterra Ltd & Bluesky, 

Landsat / Copernicus, Maxar Technologies.  
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Figure 10: Areas Where the PC of the Assessed Percentile of 1-hour NO2 Concentrations 
Exceeds 20 µg/m3 and 200 µg/m3.  Also showing the Stack Locations, Site 
Boundary, and Locations of Maxima: on Entire Grid and at Relevant Receptor. 

Imagery © 2020 Google. Imagery ©2020 Bluesky, CNES / Airbus, Getmapping plc, Infoterra Ltd & Bluesky, 

Landsat / Copernicus, Maxar Technologies.  

Table 16: Maximum PCs and PECs Relevant for Human Health 

 
X 

Coordinate 
Y 

Coordinate 
PC (µg/m3) 

PC (% of 
AQS) a 

PEC 
(µg/m3) b 

PEC (% of 
AQS) 

Annual Mean NO2 AQS (40 µg/m3) 

Max on Grid c 412135 560531 36.5 91.4 47.5 118.9 

Max at Relevant 4 
Receptor 

412525 560476 3.7 9.2 14.7 36.7 

1-hour Mean AQS (200 µg/m3) d 

Max on Grid b 412135 560526 395.7 197.8 417.7 208.8 

Max at Relevant 4 
Receptor 

412525 560476 40.1 20.1 62.1 31.1 

a  Based on unrounded numbers.  

b  After adding the relevant baseline concentrations from Table 8.  

c  This row has been greyed out as the AQS do not apply at this location.  

d 99.54th percentile of 1-hour means (see Table 15).  PCs for the 100th percentile of 1-hour mean 

concentrations are provided in Appendix A3.  
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Discussion 

Annual Mean AQS 

8.6 Table 16 shows that the PC exceeds 1% of the long-term AQS at both worst-case locations (the 

maximum at a specific receptor, and the maximum within the modelled grid).  Figure 9 shows that 

the maximum across the entire grid occurs within the site boundary and in a location where the AQS 

does not apply.  The maximum PEC at a location with relevant exposure to the AQS is well below 

the AQS.  There is, therefore, no risk that the AQS will be exceeded at any location as a result of 

emissions from the facility.   

1-hour Mean AQS 

8.7 Table 16 shows that the PC exceeds 10% of the short-term AQS at both worst-case locations.  

Although the AQS will be exceeded in the immediate vicinity of the site boundary, there is no relevant 

exposure here; the PEC will remain well below the AQS at locations of relevant exposure.  There is, 

therefore, no risk that the AQS will be exceeded at a relevant location as a result of the operation of 

the facility. 

Designated Ecological Sites 

Ancient Woodlands within 2 km 

8.8 Figure 11 shows the location of Chopwell Wood AW, Channels Wood AW and the Unnamed 

Woodland with respect to the facility; specific receptors have been modelled at the boundaries of 

these designated ecological sites.  Receptors have been modelled at 1.5 m above ground level, 

consistent with Defra’s national modelling of ecosystem impacts.  The grid references for the worst-

case location at each site are presented in Table 17.  The AQS for designated ecological sites apply 

at the boundary of each site.  

8.9 For ancient woodlands, the EA (2018b) states that PCs are insignificant where they are less than 

100% of either a long-term or short-term standard.  Table 17 presents the maximum PCs at all three 

sites; using the EA’s recommended approach, the impacts relative to the air quality standards can 

be screened out as insignificant for all pollutants, at all locations.     
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Figure 11:  Modelled Ecological Receptors  

Contains Ordnance Survey data © Crown copyright and database right 2020. Additional data sourced from 

third parties, including public sector information licensed under the Open Government Licence v1.0. 

Ordnance Survey licence number 100046099. 
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Table 17: Maximum PCs at Designated Ecological Sites a 

Pollutant and Averaging 
period 

AQS X Coord. Y Coord. PC 
PC (% of 

AQS) 

Chopwell Wood AW 

NOx (µg/m3) 

Annual 
Mean 

30 413245.3 559662.8 0.4 1.2 

24-hour  75 413245.3 559662.8 15.8 21.0 

Nutrient Nitrogen 
(kg-N/ha/yr) 

Annual 
Mean 

10 413245.3 559662.8 0.1 0.7 

Acid Nitrogen 
(keq/ha/yr) 

Annual 
Mean 

2.8 413245.3 559662.8 <0.01 0.2 

Channels Wood AW 

NOx (µg/m3) 

Annual 
Mean 

30 411584.6 560444.4 1.1 3.5 

24-hour  75 411597.4 560326.3 64.4 85.9 

Nutrient Nitrogen 
(kg-N/ha/yr) 

Annual 
Mean 

10 411584.6 560444.4 0.2 2.1 

Acid Nitrogen 
(keq/ha/yr) 

Annual 
Mean 

1.0 411584.6 560444.4 0.02 1.5 

Unnamed Wood AW 

NOx (µg/m3) 

Annual 
Mean 

30 412642.7 561796.0 0.4 1.5 

24-hour  75 412642.7 561796.0 13.1 17.4 

Nutrient Nitrogen 
(kg-N/ha/yr) 

Annual 
Mean 

10 412642.7 561796.0 0.1 0.9 

Acid Nitrogen 
(keq/ha/yr) 

Annual 
Mean 

2.8 412642.7 561796.0 0.01 0.2 

a Percentage of critical loads has been calculated based on unrounded values.  

Local Designations 

8.10 The EA has also identified several locally designated habitats, including Local Nature Reserves 

(LNR) and Local Wildlife Sites (LWS), as well as other ancient woodlands beyond 2 km of the facility.  

These additional sites, along with their distance from the facility, are listed in Table 18.   

Table 18: Ecological Sites 

Habitat Designation Distance from Application Site (m) 

Priestclose Wood LNR 2,267 

Coalburns Wagonway LWS 1,685 

Reeley Mires West Wood LWS 1,957 

Halliwell Dene LWS 1,345 

Coalway, Hazel and Jacky’s LWS 1,463 
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Bradley Park LWS 2,175 

Bradley Dene LWS 2,238 

Gaurds Wood LWS 539 

Clinty Wood LWS 510 

Clinty Wood East LWS 349 

Broomfield Meadow LWS 1,744 

Chopwell East Fields LWS 1,898 

Chopwell Wood LWS 1,356 

Coalburn Platation LWS 626 

Coal Burn LWS 830 

Horsegate Paddocll LWS 1,100 

Millers Wood LWS 1,482 

Barlow Burn West LWS 1,946 

Hyons Wood LWS 2,281 

Milkwelburn Wood LWS 2,434 

Priestclose Wood LWS 2,229 

Prudhoe Hall Croquet Lawn LWS 1,987 

Low Guards Wood LWS 1,243 

Stanleyburn Wood South LWS 1,703 

Guards Farm Meadows  LWS 740 

Stanleyburn Wood North LWS 2,169 

West Kyo Farm LWS 776 

Priestclose Wood AW 2,139 

Hyons Wood AW 2,273 

8.11 For locally-designated sites, the EA (2018b) states that PCs are insignificant where they are less 

than 100% of either a long-term or short-term standard.  The maximum annual mean NOx PC at any 

location within the model domain is 52.0 µg/m3, although exceedances of the AQS (30 µg/m3) 

principally occur within the site boundary, and only extend approximately 60 m from the eastern site 

boundary where there are no identified ecological sites.   Figure 12 shows contour lines representing 

100% of the long-term standard for NOx, assuming an AQS of 30 µg/m3; as the area does not cover 

any habitats, the PCs to long-term (annual mean) NOx can be considered insignificant. 
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Figure 12:  100% Screening Criterion Contour for Annual Mean NOx 

Imagery © 2020 Google. Imagery ©2020 Bluesky, CNES / Airbus, Getmapping plc, Infoterra Ltd & Bluesky, 

Landsat / Copernicus, Maxar Technologies.  

8.12 Figure 13 shows contour lines representing 100% of the short-term standard for NOx, assuming an 

AQS of 75 µg/m3.  The contour lines extend up to 520 m from the stacks, and encompass a small 

area of the nearest LWS, Clinty Wood East; there are, therefore, exceedances of the 100% screening 

criterion at this location. However, the modelling is based on continuous 24-hour operation of the 

proposed gas engines. Based on the model outputs, the facility could operate continuously for up to 

16 hours in any 24-hour period without exceeding the 100% screening criterion in Clinty Wood East.  

In reality, the permit application is for the facility to operate for 2,500 hours per year, equivalent to 

around seven hours per day.  It is not designed, or planned, to operate continuously for 24 hours a 

day at any point.  As such, the assessment of the 24-hour mean nitrogen oxides impacts, which 

assumes continuous engine operation, is highly conservative, and it is unlikely that the PC to 24-

hour mean NOx concentrations will exceed 75 µg/m3 at any local site.   



 
 
Lead Road, Gateshead  Air Quality Assessment

 
   

 

 J4217 33 of 45 August 2020
  

 

Figure 13:  100% Screening Criterion Contour for 24-hour NOx 

Imagery © 2020 Google. Imagery ©2020 Bluesky, CNES / Airbus, Getmapping plc, Infoterra Ltd & Bluesky, 

Landsat / Copernicus, Maxar Technologies.  

8.13 The maximum nutrient-nitrogen deposition flux at any location across the model domain is 

10.5 kgN/ha/yr; this occurs just outside of the site boundary, adjacent to Lead Road.  Critical loads 

for nutrient nitrogen deposition are habitat specific; the minimum critical load for any habitat across 

the entire UK is 5 kgN/ha/yr (APIS, 2013).  For a conservative assessment, given that critical loads 

for each LWS are not available, this AQS has been used to determine locations where the PC 

exceeds 100%, as shown in Figure 14.  Locations exceeding 100% of the critical load are well away 

from any LWS; PCs, with respect to nutrient nitrogen deposition, are insignificant.  
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Figure 14:  100% Screening Criterion Contour for Nutrient Nitrogen Deposition 

Imagery © 2020 Google. Imagery ©2020 Bluesky, CNES / Airbus, Getmapping plc, Infoterra Ltd & Bluesky, 

Landsat / Copernicus, Maxar Technologies.  

8.14 Critical loads for acid deposition are habitat- and site-specific; there is no information on critical loads 

for the LWS.  The maximum modelled acid deposition flux, at any location across the model domain, 

is 0.75 keq/ha/yr, which occurs just outside of the site boundary, adjacent to Lead Road.  

Correspondingly, the maximum modelled acid deposition flux at any location identified as a LWS is 

0.041 keq/ha/yr.  This is likely to be an order of magnitude below any cited critical load, thus it is 

unlikely that there is any risk of an exceedance of the 100% screening criterion.   

Deposition  

8.15 Deposition of NO2 has not been included within the dispersion model because NO2 has been 

calculated from NOx outside of the model.  Instead, deposition has been calculated from the 

predicted ambient concentrations using the deposition velocity set out in Table 19.  This means that 

depletion effects are ignored, resulting in a worst-case assessment.  Deposition velocities refer to a 

height above ground, typically 1 or 2 m, although in practice the precise height makes little difference 

and here they have been applied to concentrations predicted at 1.5 m above ground, which is the 

average height of the monitors which underpin the Concentration Based Estimated Deposition 

(CBED) model which generates predictions used by UK Government.  The velocities are applied 
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simply by multiplying a concentration (µg/m3) by the velocity (m/s) to predict a deposition flux 

(µg/m2/s). Subsequent calculations required to present the data as kg/ha/yr of nitrogen as keq/ha/yr 

for acidity follow basic chemical and mathematical rules6.  

Table 19:  Deposition Velocities Used in This Assessment 

Pollutant Deposition Velocity (m/s) Reference 

Nitrogen Dioxide 0.003 m/s (Forest)  AQTAG06 (2011) 

8.16 Wet deposition of emissions from the facility has been discounted.  Wet deposition of the emitted 

pollutants this close to the emission source will be restricted to wash-out, or below cloud scavenging.  

For this to occur, rain droplets must come into contact with the gas molecules before they hit the 

ground.  Falling raindrops displace the air around them, effectively pushing gasses away.  The low 

solubility of NO2 means that any scavenging of this gas will be a negligible factor. 

 

 
6  i.e. 1 kg N/ha/yr = 0.071 keq/ha/yr 
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9 Conclusions 

9.1 There is no risk that the annual mean NO2 AQS will be exceeded as a result of the facility.  The 

maximum annual mean PEC at a relevant receptor is 36.7% of the AQS.   

9.2 There is no risk that the 1-hour mean NO2 AQS will be exceeded as a result of the facility.  The 

maximum 1-hour PEC at a relevant receptor is 31.1% of the AQS.  

9.3 There is no risk of an exceedance of the AQS for any other pollutant as a result of the facility.  

9.4 The PCs at designated ecological sites will all be less than 100% of the AQS.   

9.5 The assessment is based on operation for 2,500 hours per year and includes a number of 

conservative assumptions.  It also takes account of the maximum predicted impacts across several 

sensitivity tests.  In particular: 

• the assessment of short-term impacts assumes constant operation of the plant; 

• the results presented are the maxima from modelling with five separate years of 

meteorological data; 

• the results presented are the maxima from modelling both with and without including 

surrounding buildings within the dispersion model; and 

• a conservative approach has been taken to calculating NO2 concentrations from modelled 

NOx concentrations. 
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Table 20: EA Checklist for Dispersion Modelling Report for Installations  

Item Included Comment 

Location map  ✓ See Figure 1 

Site plan  ✓ See Figure 3 

List of emissions modelled ✓ See Paragraph 1.3  

Details of modelled scenarios  ✓ See Table 2 and Section 6 

Details of relevant ambient 
concentrations used 

✓ See Section 5 

Model description and justification ✓ See Paragraph 6.2 

Special model treatments used ✓ See Section 6 

Table of emission parameters used ✓ See Table 12 

Details of modelled domain 
receptors 

✓ See Figure 1 and Paragraph 6.9 

Details of meteorological data used 
(including origin) and justification 

✓ See Paragraphs 6.11 to 6.13 

Details of terrain treatment  ✓ See Paragraph 6.18  

Details of building treatment  ✓ See Paragraphs 6.15 and 6.16 

Sensitivity analysis  ✓ See Table 2 and Section 6 

Assessment of impacts ✓ See Section 8 

Model input files ✓ Sent electronically 
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A2 Wind Roses 
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A3 100th Percentile of 1-hour Mean PCs 

A3.1 The AQS for 1-hour mean NO2 concentrations allows 18 exceedances of 200 µg/m3 in each calendar 

year.  The 100th percentile of 1-hour means (i.e. the maximum in any hour of the year) is thus not 

directly comparable with the AQS.  Results are provided here for information only. 

Table A3.1: Maximum 100th Percentile of 1-hour Mean NO2 Concentrations 

 X Coordinate Y Coordinate PC (µg/m3) PC (% of AQS) 

Max on Grid 412075 560466 425.1 212.5 

Max at Relevant4 Receptor 412525 560476 47.0 23.5 
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1. INTRODUCTION 
 

1.1. Overview 
 
inacoustic has been commissioned to prepare a Noise Assessment for the Gas Peaking Plant on Land 
at Lead Road, Ryton, for submission to the Environment Agency as part of a Permit Application. The 
Site benefits from planning permission, as granted by Gateshead Council (reference 
DC/19/00997/FUL). Condition 10 of the planning permission is relevant to noise. 
 
In addition, the following drawings showing the site layout, elevations and details of the locations of 
the relevant noise-generating items associated with the site have been submitted alongside this 
noise assessment report: 
 

Document Number Drawing Title 

21330B-0201 P14 General Arrangement 

 
This noise assessment is necessarily technical in nature; therefore, a glossary of terms is included in 
Appendix A to assist the reader. 
 

1.2. Scope and Objectives 
 
The scope of the noise assessment can be summarised as follows: 
 

• Detailed sound modelling using the CadnaA modelling suite and ISO9613 1  prediction 
methodology to predict sound levels at the closest noise-sensitive receptors to the Site; 

• A detailed assessment of the suitability of the Site, in accordance with the relevant policy; 
and 

• Recommendation of mitigation measures, where necessary, to comply with the requirements 
of the Noise Policy Statement for England2, Horizontal Guidance for Noise Part 2 – Noise 
Assessment and Control3 , BS4142:2014+A1:20194 , BS8233:20145 , and the World Health 
Organisation’s Guidelines for Community Noise6. 

 
  

                                                        
1  International Standards Organisation, 1996. ISO 9613-2:1996: Acoustics - Attenuation of Sound During 
Propagation Outdoors. 
2 Department for Environment Food and Rural Affairs (DEFRA), 2010. Noise Policy Statement for England. 
3 Environment Agency, 2002. IPPC Horizontal Guidance for Noise Part 2 – Noise Assessment and Control. 
4  British Standards Institution, 2019. BS4142:2014+A1:2019: Method for Rating and Assessing Industrial and 
Commercial Sound. 
5  British Standard Institution, 2014. BS8233:2014: Guidance on Sound Insulation and Noise Reduction for 
Buildings. 
6 World Health Organisation, 1999. Guidelines for Community Noise. 
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2. ASSESSMENT FRAMEWORK 
 

2.1. National Policy 
 

2.1.1. IPPC Technical Guidance Note IPPC H3 Part 2 

 
Integrated Pollution Prevention and Control (IPPC) was a regulatory system that employs an 
integrated approach to control the environmental impacts of certain industrial activities. The IPPC 
Regulatory System was superseded and incorporated into the Industrial Emissions Directive (IED). 
The Environment Agency have, however, retained the IPPC Technical Guidance Note H3 Part 2. 
 
It involves determining the appropriate controls for industry to protect the environment through a 
single permitting process. To gain a Permit, Operators have to show that they have systematically 
developed proposals to apply the ‘Best Available Techniques’ (BAT) and meet certain other 
requirements, taking account of relevant local factors. 
 
In terms of noise specifically, the use of BAT has to be considered and balanced within the wider 
context of other releases to different media (air, land and water) and taking issues such as usage of 
energy and raw materials into account. Noise cannot therefore be considered in isolation from other 
impacts on the environment. 
 
The definition of pollution includes “emissions which may be harmful to human health or the quality 
of the environment, cause offence to human senses or impair or interfere with amenities and other 
legitimate uses of the environment”. BAT is therefore likely to be similar, in practice, to the 
requirements of the Statutory Nuisance legislation which requires the use of “best practicable 
means” to prevent or minimise noise nuisance. In the case of noise, “offence to human senses” may 
be judged by the likelihood of complaints. However, the lack of complaint should not necessarily 
imply the absence of a noise problem. In some cases it may be possible, and desirable, to reduce 
noise emissions still further at reasonable costs and this may therefore be BAT for noise emissions. 
 
Consequently, the aim of BAT should be to ensure that there is no reasonable cause for annoyance 
to persons beyond the installation boundary. 
 
In summary, the aim of BAT should be to achieve the following: 
 

• Underpinning of good practice, a basic level of which the operator should employ for the 
control of noise including adequate maintenance of any parts of plant or equipment whose 
deterioration may give rise to increases in noise. For example, this would include bearings, 
air handling plant, the building fabric as well as specific noise attenuation measures 
associated with plant, equipment or machinery; 

• Noise levels should not be loud enough to give reasonable cause for annoyance for persons 
in the vicinity, which is a more appropriate environmental standard than that of Statutory 
Nuisance and is normally the aim of most planning or other conditions applied by Local 
Authorities; and 

• Prevention of ‘creeping background’ (creeping ambient), which is the gradual increase in 
sound levels as industry expands and areas develop. 

 
The indicative requirements apply to both new and existing activities but it is more difficult to justify 
departures from them in the case of new activities. 
 
Indeed, because the requirements for noise are likely to be strongly influenced by the local 
environmental conditions, new installations are expected to meet BAT from the outset and to 
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demonstrate that noise reduction or prevention has been built in to the process design. For most 
existing plant, especially where there are no existing noise limits, the focus is on good practice (BAT) 
and the need to ensure that there is no reasonable cause for annoyance. In assessing any noise 
impact it is more normal to monitor existing levels and apply corrections and calculations, rather 
than rely on predictions. 
 
The guidance makes reference to BS4142:1997, BS8233:1999 and WHO guidance for absolute levels 
for protection of community annoyance. The two British Standards have been updated since the 
guidance was published and the latest versions have been considered in this assessment. 
 

2.1.2. Noise Policy Statement for England, 2010 

 
The underlying principles and aims of existing noise policy documents, legislation and guidance are 
clarified in DEFRA: 2010: Noise Policy Statement for England (NPSE)7. The NPSE sets out the “Long 
Term Vision” of Government noise policy as follows: 
 
“Promote good health and good quality of life through the effective management of noise within the 
context of Government policy on sustainable development”. 
 
The NPSE outlines three aims for the effective management and control of environmental, neighbour 
and neighbourhood noise: 
 

• “Avoid significant adverse impacts on health and quality of life; 
• Mitigate and minimise adverse impacts on health and quality of life; and 
• Where possible, contribute to the improvement of health and quality of life”. 

 
The guidance states that it is not possible to have a single objective noise-based measure that defines 
“Significant Observed Adverse Effect Level (SOAEL)” that is applicable to all sources of noise in all 
situations and that not having specific SOAEL values in the NPSE provides the necessary policy 
flexibility until further evidence and suitable guidance is available. 
 
Paragraph 2.15 states, with regard to the third aim of the NPSE, that “this statement expresses the 
long-term desired policy outcome, but in the use of “promote” and “good” recognises that it is not 
possible to have a single objective noise-based measure that is mandatory and applicable to all 
sources of noise in all situations.” 
 

  

                                                        
7 Department for Environment, Food and Rural Affairs (DEFRA), 2010. Noise Policy Statement for England. 
DEFRA. 
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2.1.3. National Planning Practice Guidance in England: Noise, 2014 

 
Further guidance in relation to the NPPF and the NPSE has been published in the National Planning 
Practice Guidance in England: Noise (NPPG Noise)8, which summarises the noise exposure hierarchy, 
based on the likely average response. 
 
The following three observed effect levels are identified below: 
 

• Significant Observed Adverse Effect Level: This is the level of noise exposure above which 
significant adverse effects on health and quality of life occur; 

• Lowest Observed Adverse Effect Level: This is the level of noise exposure above which 
adverse effects on health and quality of life can be detected; and 

• No Observed Adverse Effect Level: This is the level of noise exposure below which no effect 
at all on health or quality of life can be detected. 

 
Criteria related to each of these levels are reproduced in Table 1. 
 
TABLE 1: SIGNIFICANCE CRITERIA FROM NPPG IN ENGLAND: NOISE 

Perception Examples of Outcomes 
Increasing Effect 

Level Action 

Not 
Noticeable No Effect No Observed Effect 

No specific 
measures 
required 

Noticeable 
and Not 
Intrusive 

Noise can be heard, but does not cause any change 
in behaviour or attitude. Can slightly affect the 
acoustic character of the area but not such that 
there is a perceived change in the quality of life. 

No Observed Adverse 
Effect 

No specific 
measures 
required 

  
Lowest Observed 

Adverse Effect Level  

Noticeable 
and Intrusive 

Noise can be heard and causes small changes in 
behaviour and/or attitude, e.g. turning up volume of 
television; speaking more loudly; where there is no 
alternative ventilation, having to close windows for 
some of the time because of the noise. Potential for 

some reported sleep disturbance. Affects the 
acoustic character of the area such that there is a 

perceived change in the quality of life. 

Observed Adverse 
Effect 

Mitigate and 
reduce to a 
minimum 

  Significant Observed 
Adverse Effect Level  

Noticeable 
and 

Disruptive 

The noise causes a material change in behaviour 
and/or attitude, e.g. avoiding certain activities 
during periods of intrusion; where there is no 

alternative ventilation, having to keep windows 
closed most of the time because of the noise.  

Potential for sleep disturbance resulting in difficulty 
in getting to sleep, premature awakening and 

difficulty in getting back to sleep. Quality of life 
diminished due to change in acoustic character of 

the area. 

Significant Observed 
Adverse Effect Avoid 

Noticeable 
and Very 

Disruptive 

Extensive and regular changes in behaviour and/or 
an inability to mitigate effect of noise leading to 
psychological stress or physiological effects, e.g. 

regular sleep deprivation/awakening; loss of 

Unacceptable 
Adverse Effect Prevent 

                                                        
8 Department for Communities and Local Government (DCLG), 2014. National Planning Practice Guidance for 
England: Noise. DCLG. 
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Perception Examples of Outcomes 
Increasing Effect 

Level Action 

appetite, significant, medically definable harm, e.g. 
auditory and non-auditory 

 

2.2. Assessment Criteria 
 

2.2.1. BS4142:2014+A1:2019 

 
BS4142:2014+A1:2019 sets out a method to assess the likely effect of sound from factories, industrial 
premises or fixed installations and sources of an industrial nature in commercial premises, on people 
who might be inside or outside a dwelling or premises used for residential purposes in the vicinity. 
 
The procedure contained in BS4142:2014+A1:2019 for assessing the effect of sound on residential 
receptors is to compare the measured or predicted sound level from the source in question, the LAeq,T 
‘specific sound level’, immediately outside the dwelling with the LA90,T background sound level. 
 
Where the sound contains a tonality, impulsivity, intermittency and other sound characteristics, then 
a correction depending on the grade of the aforementioned characteristics of the sound is added to 
the specific sound level to obtain the LAr,Tr ‘rating sound level’. A correction to include the 
consideration of a level of uncertainty in sound measurements, data and calculations can also be 
applied when necessary. 
 
BS4142:2014+A1:2019 states: “The significance of sound of an industrial and/or commercial nature 
depends upon both the margin by which the rating level of the specific sound source exceeds the 
background sound level and the context in which the sound occurs”. An estimation of the impact of 
the specific sound can be obtained by the difference of the rating sound level and the background 
sound level and considering the following:  
 

• “Typically, the greater this difference, the greater the magnitude of the impact.”  
• “A difference of around +10dB or more is likely to be an indication of a significant adverse 

impact, depending on the context.”  
• “A difference of around +5dB is likely to be an indication of an adverse impact, depending 

on the context.”  
• “The lower the rating level is relative to the measured background sound level, the less likely 

it is that the specific sound source will have an adverse impact or a significant adverse 
impact. Where the rating level does not exceed the background sound level, this is an 
indication of the specific sound source having a low impact, depending on the context.” 

 
Interpreting the guidance given in BS4142:2014+A1:2019, with consideration of the guidance given in 
the NPSE and NPPG Noise, an estimation of the impact of the rating sound is summarised in the 
following text: 
 

• A rating sound level that is +10 dB above the background sound level is likely to be an 
indication of a Significant Observed Adverse Effect Level; 

• A rating sound level that is +5 dB above the background sound level is likely to be an 
indication of a Lowest Observed Adverse Effect Level; 

• The lower the rating sound level is relative to the measured background sound level, the less 
likely it is that the specific sound source will have an adverse impact or a significant adverse 
impact. Where the rating sound level does not exceed the background sound level, this is an 
indication of the specific sound source having a low impact, and would therefore classified 
as a No Observed Adverse Effect Level. 
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The periods associated with day or night, for the purposes of the Standard, are considered to be 
07.00 to 23.00 and 23.00 to 07.00, respectively. 
 

2.2.2. BS8233:2014 

 
BS 8233:2014 Guidance on sound insulation and noise reduction for buildings draws on the results 
of research and experience to provide information on achieving internal acoustic environments 
appropriate to their functions. The guideline values provided are in terms of an average (LAeq) level. 
 
The standard advises that, for steady external noise sources, it is desirable for internal ambient noise 
levels to not exceed the guidance values, as detailed below in Table 2. 
 
TABLE 2: BS8233:2014 AMBIENT NOISE LEVELS 

Activity Location 07:00 to 23:00 23:00 to 07:00 

Resting Living room 35 dB LAeq,16hour - 

Dining Dining room 40 dB LAeq,16hour - 

Sleeping Bedroom 35 dB LAeq,16hour 30 dB LAeq,8hour 

 
BS8233:2014 goes on to suggest that where development is considered necessary or desirable, the 
internal target levels may be relaxed by up to 5 dB and reasonable internal conditions will still be 
achieved. 
 
With regard to maximum noise levels, the standard identifies that regular individual noise events 
(such as passing trains or scheduled aircraft etc) can cause sleep disturbance. The standard does 
not provide a guideline design target, but simply goes on to suggest that a guideline value may be 
set in terms of SEL or LAmax,F, depending upon the character and number of events per night. It goes 
on to suggest that more sporadic noise events could require separate values.  
 
In respect of external noise levels, the guidance in BS8233:2014 suggests that “it is desirable that the 
external noise level does not exceed 50dB LAeq,T, with an upper guideline value of 55dB LAeq,T which 
would be acceptable in noisier environments”.  
 
BS8233:2014 provides a much more detailed narrative on noise levels in external amenity areas and 
acknowledges that it may not always be necessary or feasible to ensure that noise levels remain 
within these guideline values. 
 

2.2.3. World Health Organisation - Guidelines for Community Noise 

 
The WHO document Guidelines for Community Noise sets out guidance on external noise levels at 
which there will be an unacceptable impact on communities. This guidance considers many different 
types of noise sources. In paragraph 4.1.7 the impact of noise on dwellings is considered. The 
document states: 
 
“During the daytime, few people are seriously annoyed by activities with (steady) LAeq levels below 
55 dB; or moderately annoyed with LAeq levels below 50 dB. Sound pressure levels during the evening 
and night should be 5 to 10 dB lower than during the day (i.e. 45 to 50 dB serious annoyance; 40 to 
45 dB moderate annoyance). It is emphasised that for intermittent noise (such as the skateboarding 
activities) it is necessary to take into account the maximum (i.e. the LAmax) sound pressure level as 
well as the number of events.” 
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2.3. Local Planning Authority Planning Condition 
 
Planning Condition 10 associated with DC/19/00997/FUL, as permitted by Gateshead Council, 
relates to noise, and states the following: 
 
“The noise rating level from the operation of the plant hereby approved shall not exceed the typical 
daytime background noise level, as measured at the façade of any noise-sensitive receptor, existing 
at the time of the granting of planning permission, when assessed in accordance with the 
methodology set out in BS 4142:2014:+A1:2019 Methods for rating and assessing industrial and 
commercial sound. Night time operation, 23:00 - 07:00 of the facility will be limited to emergency 
situations as defined by the National Grid. 
 
Reason: To safeguard the amenities of nearby sensitive receptors in accordance with policy CS14 of 
the Core Strategy and Urban Core Plan and saved policies DC1, DC2 and ENV61 of the Unitary 
Development Plan.” 
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3. SITE DESCRIPTION 
 

3.1. Site and Surrounding Area 
 
The site is situated on a parcel of land to the north of Lead Road, to the immediate north of the 
existing Electricity Substation and around 1.6 km to the west of the village of Greenside, Ryton. 
 
The development area can be seen in Figure 1, below, outlined in red, which illustrates the proximity 
of the Site to the nearest noise-sensitive receptors; primarily Goose Green Farm 
(E:412620 N:560930) to the east of the Development, situated approximately 570 metres away 
(NSRs 1 and 2); Brass Castle Farm (E:412562 N:560454), which is situated approximately 400 metres 
to the south-west of the Site (NSRs 3 & 4); and Bucks Nook Farm (E:411632 N:561025), which is 
situated approximately 600 metres to the north of the Site (NSR5). All residential receptor locations 
are 2-storey buildings. 
 
The ambient sound environment across the area was influenced by local and distant road traffic 
noise, plus natural sources such as birdsong and wind induced vegetation movement. 
 
FIGURE 1: DEVELOPMENT SITE AND SURROUNDING AREA 

 
 
The development site is located on a parcel of land off Lead Road, Ryton, and the extent of the site 
is defined by the following grid references: 
 

• North: E:412126 N:560601 
• East: E:412165 N:560552 
• South: E:412063 N:560485 
• West: E:412024 N:560531 

 
The receptors are the closest noise-sensitive receptors to the site, in terms of distance. There are 
other, more distant receptors, however, there is either significant distance and/or screening in the 
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intervening land, thus reducing the specific noise level associated with the site to a level where it is 
insignificant. 
 

3.2. Development Overview 
 
Peaking Power Generation Plants are designed to cover potential energy shortages, supplying 
electricity to the National Grid when necessary. As such, they have a short-term operational nature, 
and they are more likely to operate during peak load hours only, when the demand for electricity is 
higher, but they have potential to operate at any time. 
 
The development proposals comprise 16 gas engine-driven electricity-generating sets. The engines 
are proposed to be housed within purpose-built containers, as supplied by the manufacturer. 
 
An overview of the site layout can be seen below in Figure 2. 
 
FIGURE 2: DEVELOPMENT LAYOUT 

 
 
The site has been considered with the screening effects of a 4-metre high solid environmental barrier 
around the engine compound. 
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3.3. Noise Generating Elements 
 
The Development has a mixture of external noise-generating elements, all of which are summarised 
below in Table 3. 
 
TABLE 3: SUMMARY OF NOISE-GENERATING ELEMENTS 

Description Location Operational Profile 
Grid Coordinates 

Easting Northing 

ARL 019-01 Genset External On Demand 412070 560507 

ARL 019-02 Genset External On Demand 412073 560510 

ARL 019-03 Genset External On Demand 412078 560513 

ARL 019-04 Genset External On Demand 412082 560515 

ARL 019-05 Genset External On Demand 412086 560518 

ARL 019-06 Genset External On Demand 412090 560521 

ARL 019-07 Genset External On Demand 412094 560524 

ARL 019-08 Genset External On Demand 412099 560527 

ARL 019-09 Genset External On Demand 412058 560525 

ARL 019-10 Genset External On Demand 412062 560528 

ARL 019-11 Genset External On Demand 412066 560530 

ARL 019-12 Genset External On Demand 412070 560533 

ARL 019-13 Genset External On Demand 412074 560536 

ARL 019-14 Genset External On Demand 412078 560539 

ARL 019-15 Genset External On Demand 412082 560542 

ARL 019-16 Genset External On Demand 412086 560545 

Aux Transformer External On Demand 412067 560494 

66 kV Transformer External On Demand 412120 560574 
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4. MEASUREMENT METHODOLOGY 
 

4.1. General 
 
The prevailing noise conditions in the area have been determined by an environmental noise survey 
conducted during both daytime and night-time periods between 21st and 24th June 2018, inclusive of 
a weekend period. The survey was undertaken by RODEng Consulting LLP, with the results 
summarised in report reference: Lead Road (ENSO01), dated 19th September 2018. The results of this 
survey have been obtained in their raw format and re-analysed for the purposes of this assessment. 
 

4.2. Measurement Details 
 
All acoustic measurement equipment used during the noise survey conformed to Type 1 specification 
of British Standard 616729. A full inventory of this equipment is shown in Table 4 below. 
 
TABLE 4: INVENTORY OF SOUND MEASUREMENT EQUIPMENT 

Position, Make, Model & Description Serial Number Calibration 
Certificate Number 

Calibration Due 
Date 

Brüel & Kjær 2250-L Sound Level Meter 3001350 CDK1698997 19/07/2019 

Brüel & Kjær 2250-L Sound Level Meter 3002365 CDK1691099 06/06/2019 

Brüel & Kjær 2250-L Sound Level Meter 3002367 CDK1609404 13/02/2019 

Brüel & Kjær 4231 Acoustic Calibrator 2615338 03405/1 12/10/2018 

 
The measurement positions are described in Table 5, with an aerial photograph indicating their 
locations shown in Figure 3. 
 
TABLE 5: MEASUREMENT POSITION DESCRIPTIONS 

Measurement 
Position Description 

Grid Coordinates 

Easting Northing 

MP1 An unattended daytime and night-time measurement 
of sound in the vicinity of Goose Green Farm. 412694 561137 

MP2 An unattended daytime and night-time measurement 
of sound in the vicinity of Brass Castle Farm. 412620 560599 

MP3 An unattended daytime and night-time measurement 
of sound in the vicinity of Bucks Nook Farm. 411954 561271 

 
  

                                                        
9 British Standard 61672: 2013: Electroacoustics. Sound level meters. Part 1 Specifications. BSI. 
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FIGURE 3: MEASUREMENT POSITIONS 

 
 
The summarised results of the environmental noise measurements are presented in Table 6, with full 
time histories presented under Appendix B. The LA90 statistics have been derived from an analysis of 
the spread of modal values of measured 15-minute values, throughout the entire survey period. 
 
TABLE 6: SUMMARY OF NOISE MEASUREMENT RESULTS 

Measurement Position Period 
Noise Level, dB 

LAeq,T LA90 

MP1 
Daytime 50.6 36.0 

Night-Time 48.3 33.0 

MP2 
Daytime 50.7 35.0 

Night-Time 50.0 31.0 

MP3 
Daytime 51.3 29.0 

Night-Time 51.0 28.0 
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5. OPERATIONAL NOISE ASSESSMENT 
 

5.1. Noise Modelling 
 

5.1.1. Source Data 

 
The A-weighted sound levels associated with the Proposed Development have been provided by the 
Applicant’s equipment supplier; “Yellow Power” and can be seen below in Table 7.  
 
TABLE 7: SOUND SOURCE DATA 

Plant Quantity 
Sound Pressure Level, LpA 

(dB) 
Sound Pressure Level 

Distance (m) 

Genset Container 16 63.5 1 

Genset - Inlet 16 63.9 1 

Genset - Outlet 16 64.3 1 

Exhaust 16 62.2 1 

*Auxiliary Transformer 1 68.0 1 

*Primary Transformer 1 65.0 1 

Air Cooler 16 *61.6 / **64.6 1 

*denotes free-field radiation 

**denotes hemispherical radiation 

 
The gensets will each be housed within a separate container. The vendor has advised that these 
enclosures will be designed for a maximum noise breakout of 64 dB(A) at 1 m. Exhaust silencers will 
be designed to provide adequate attenuation for the maximum exhaust stack Sound Pressure Level 
to be limited to 62 dB(A) at 1 m. 
 
Consideration of the Best Available Techniques (BAT), with respect to the selection of plant noise 
emissions, can be seen below in Table 8. 
 
TABLE 8: BAT CONSIDERATIONS 

Source Assumed % 
Operating Time 

Periods of 
Operation 

Applicable Best Available Techniques (BAT) 

10 

Genset (Engine) 100 when operational Day/Night 

Low Noise Plant (Technique B) selected, 
typical plant is 11 dB higher in acoustic 

output. Appropriate Location of Equipment 
(Technique E) in the form of maximising the 

distance from the equipment to the 
receptors. 

Genset (Exhaust) 100 when operational Day/Night 
Low Noise Plant (Technique B) selected, 
typical plant is 13 dB higher in acoustic 

output. Noise-control Equipment (Technique 

                                                        
10  BAT17 of Best Available Techniques (BAT) Reference Document for Large Combustion Plants. Industrial 
Emissions Directive 2010/75/EU. Final Draft, December 2018. 



 
 
 

 
 

19-255/Lead Road STOR/Noise Assessment for Environment Agency 18 

Source 
Assumed % 

Operating Time 
Periods of 
Operation 

Applicable Best Available Techniques (BAT) 

10 

D) in the form a silencer selected to reduce 
exhaust noise. Appropriate Location of 
Equipment (Technique E) in the form of 

maximising the distance from the equipment 
to the receptors. 

Auxiliary Transformer 100 when operational Day/Night 

Appropriate Location of Equipment 
(Technique E) in the form of maximising the 

distance from the equipment to the 
receptors. 

Primary Transformer 100 when operational Day/Night 

Appropriate Location of Equipment 
(Technique E) in the form of maximising the 

distance from the equipment to the 
receptors. 

Genset (Air Cooler) 100 when operational Day/Night 

Low Noise Plant (Technique B) selected, 
typical plant is 12 dB higher in acoustic 

output. Appropriate Location of Equipment 
(Technique E) in the form of maximising the 

distance from the equipment to the 
receptors. 

 
The details of the modelled height and directivity of the external noise sources can be seen in Table 
9, below. 
 
TABLE 9: NOISE SOURCE HEIGHT AND DIRECTIVITY 

Source Height Above Ground Level (m) Directivity 

Genset (Engine) 3.5 Omnidirectional 

Genset (Exhaust) 6.25 Omnidirectional 

Auxiliary Transformer 1.50 Omnidirectional 

Primary Transformer 1.50 Omnidirectional 

Genset (Air Cooler) 4.9 Omnidirectional 

 

5.1.2. Calculation Process 

 
Calculations were carried out using Cadna/A, which undertakes its calculations in accordance with 
guidance given in ISO9613-1:1993 and ISO9613-2:1996. 
 

5.1.3. Sound Data Assumptions 

 
Given that the land between Development and nearest receptors is largely soft, the ground factor 
has been set to 0.8, within the calculation software. 
 
The assessment considers a 4-metre high solid environmental barrier around the genset compound, 
to screen the surrounding area from the low-level sources within the site. 
 
The area has been modelled on the basis of LiDAR data with a resolution of 1 m, as measured in May 
2002. 
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It has been assumed that all processes will occur simultaneously, representing a worst-case scenario. 
In order to accurately model the land surrounding the development, an AutoCAD DXF drawing was 
produced, which was based on data provided by the Ordnance Survey. 
 

5.1.4. Specific Sound Level Map 

 
The sound map showing the specific sound level emissions from the Development can be seen in 
Figure 4. 
 
FIGURE 4: SPECIFIC SOUND LEVEL MAP 
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5.1.5. Specific Sound Level Summary 

 
A summary of the predicted specific sound levels at the NSRs, based on the sound map shown in 
Figure 4 can be seen below in Table 10. 
 
TABLE 10: PREDICTED SPECIFIC SOUND LEVEL SUMMARY 

NSR 
Specific Sound Level (dB) 

Day – Grd Floor Night – 1st Floor 

1 24.5 24.5* 

2 23.9 24.3 

3 25.9 27.1 

4 28.0 29.1 

5 25.9 26.2 

*denotes no upper floor 

 

5.2. Assessment 
 

5.2.1. Rating Penalty Principle 

 
Section 9 of BS4142:2014+A1:2019 describes how the rating sound level should be derived from the 
specific sound level, by determining a rating penalty. 
 
BS4142:2014+A1:2019 states: 
 
“Certain acoustic features can increase the significance of impact over that expected from a basic 
comparison between the specific sound level and the background sound level. Where such features 
are present at the assessment location, add a character correction to the specific sound level to 
obtain the rating level. This can be approached in three ways: 
 

a) subjective method; 
b) objective method for tonality; 
c) reference method.” 

 
Given that the Development is not operational, the subjective method has been adopted to derive 
the rating sound level from the specific sound level. This is discussed in Section 9.2 of 
BS4142:2014+A1:2019, which states: 
 
“Where appropriate, establish a rating penalty for sound based on a subjective assessment of its 
characteristics. This would also be appropriate where a new source cannot be measured because it 
is only proposed at that time, but the characteristics of similar sources can subjectively be assessed. 
 
Correct the specific sound level if a tone, impulse or other characteristics occurs, or is expected to 
be present, for new or modified sound sources.” 
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BS4142:2014+A1:2019 defines four characteristics that should be considered when deriving a rating 
penalty, namely; tonality; impulsivity; intermittency; and other sound characteristics, which are 
defined as: 
 
Tonality 
 
A rating penalty of +2 dB is applicable for a tone which is “just perceptible”, +4 dB where a tone is 
“clearly perceptible”, and +6 dB where a tone is “highly perceptible”. 
 
Impulsivity 
 
A rating penalty of +3 dB is applicable for impulsivity which is “just perceptible”, +6 dB where it is 
“clearly perceptible”, and +9 dB where it is “highly perceptible”. 
 
Other Sound Characteristics 
 
BS4142:2014+A1:2019 states that where “the specific sound features characteristics that are neither 
tonal nor impulsive, though otherwise are readily distance against the residual acoustic environment, 
a penalty of +3 dB can be applied.” 
 
Intermittency 
 
BS4142:2014+A1:2019 states that when the “specific sound has identifiable on/off conditions, the 
specific sound level ought to be representative of the time period of length equal to the reference 
time interval which contains the greatest total amount of on time … if the intermittency is readily 
distinctive against the residual acoustic environment, a penalty of +3 dB can be applied.” 
 

5.2.2. Rating Penalty Assessment 

 
Considering the content of Section 5.2.1, an assessment of the various sound sources associated with 
the Development, in terms of whether any rating penalties are applicable, and has been detailed in 
Table 11 below. 
 
TABLE 11: RATING PENALTY ASSESSMENT 

Source Tonality Impulsivity Intermittency Other Sound 
Characteristics Discussion 

Gensets  +2 dB 0 dB 0 dB 0 dB 

The gensets will operate as 
demand requires, however, 

once operating, do not cycle on 
and off.  

Tonality may be “just 
perceptible”, due to a low-

frequency bias at source, but 
the residual acoustic 

environment will substantially 
mask any significant tones.  

 
In summary, a rating penalty of +2 dB has been included in the assessment.  
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5.2.3. Uncertainty in Calculations 

 
BS4142:2014+A1:2019 requires that the level of uncertainty in the measured data and associated 
calculations is considered in the assessment. The Standard recommends that steps should be taken 
to reduce the level of uncertainty. 
 
Calculation Uncertainty 
 
BS4142:2014+A1:2019 states that calculation uncertainty depends on a number of factors, including 
the following, which are applicable to the Development: 
 
“ … 

b) uncertainty in the operation or sound emission characteristics of the specific sound source 
and any assumed sound power levels; 

c) uncertainty in the calculation method; 
d) simplifying the real situation to “fit” the model (user influence on modelling); and 
e) error in the calculation process.” 

 
Each of the calculation uncertainty factors outlined above have been considered and discussed in 
Table 12 below. 
 
TABLE 12: CALCULATION UNCERTAINTY FACTORS 

Calculation 
Uncertainty 

Factor Reference 

Level of 
Uncertainty Discussion 

b) 0 dB 
Sound power levels for all plant are based on manufacturer data, 

measured in accordance with BS EN ISO 3740 and BS EN ISO 3747, 
hence no correction. 

c) 0 dB Calculations were undertaken in accordance with ISO 9613-2, which is 
considered a “validated method” by BS4142:2014+A1:2019. 

d) 0 dB 
The real situation has not been simplified for the purposes of this 

assessment. 

e) +1 dB 
ISO 9613-2 indicates that there is a ±3 dB accuracy to the prediction 

method, dependent upon input variables and propagation complexities. 

 
In summary, a +1 dB has been included in the assessment, for calculation uncertainty. 
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5.2.4. Rating Sound Level Summary 

 
A summary of the predicted rating sound levels at the NSRs, based on the sound map shown in 
Figure 4, and the Rating Penalty Assessment in Table 11, can be seen below in Table 13. 
 
TABLE 13: PREDICTED RATING SOUND LEVEL SUMMARY 

NSR 
Rating Sound Level (dB) 

Day – Grd Floor Night – 1st Floor 

1 27 27 

2 26 26 

3 28 29 

4 30 31 

5 28 28 

 

5.2.5. BS4142:2014+A1:2019 Assessment 

 
The rating sound level, as calculated from the predicted specific sound level, has been assessed in 
accordance with BS4142:2014+A1:2019, at all NSRs. 
 
The resultant assessment summary, during the daytime period, can be seen in Table 14 below. 
 
TABLE 14:  DAYTIME BS4142:2014+A1:2019 ASSESSMENT SUMMARY 

NSR Rating Sound 
Level (dB) 

Uncertainty 
(dB) 

Daytime Background 
Sound Level (dB) 

Excess of Rating over Daytime 
Background Sound Level (dB) 

1 27 +1 36 -8 

2 26 +1 36 -9 

3 28 +1 35 -6 

4 30 +1 35 -4 

5 28 +1 29 0 

 
The assessment in accordance with BS4142:2014+A1:2019 indicates that the development will have 
a “Low Impact” at the nearest noise-sensitive receptors during the daytime period, indicating that 
proposed development falls within the NOAEL range. 
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The resultant assessment summary, during the night time period, can be seen in Table 15 below. 
 
TABLE 15: NIGHT TIME BS4142:2014+A1:2019 ASSESSMENT SUMMARY 

NSR Rating Sound 
Level (dB) 

Uncertainty 
(dB) 

Night Time Background 
Sound Level (dB) 

Excess of Rating over Night Time 
Background Sound Level (dB) 

1 27 +1 33 -5 

2 26 +1 33 -6 

3 29 +1 31 -1 

4 31 +1 31 +1 

5 28 +1 28 +1 

 
The assessment in accordance with BS4142:2014+A1:2019 indicates that the development will have 
a “Low Impact” at the nearest noise-sensitive receptors during the night time period, indicating that 
proposed development falls within the NOAEL range. 
 

5.3. BS8233:2014 and WHO Guidelines 
 
The predicted specific sound levels have been compared against the recommended noise levels in 
BS8233:2014, and can be seen in Table 16 and Table 17, below. 
 
TABLE 16: DAYTIME BS8233:2014 ASSESSMENT 

Receptor Specific Sound 
Level (dB) 

Daytime Recommended 
Noise Levels (dB) 

Excess of Specific over Daytime 
Recommended Noise Levels (dB) 

1 25 50/55 -25/-30 

2 24 50/55 -26/-31 

3 26 50/55 -24/-29 

4 28 50/55 -22/-27 

5 26 50/55 -24/-29 

 
TABLE 17: NIGHT TIME BS8233:2014 ASSESSMENT 

Receptor Specific Sound 
Level (dB) 

Night Time Recommended 
Noise Levels (dB) 

Excess of Specific over Night Time 
Recommended Noise Levels (dB) 

1 25 45 -20 

2 24 45 -21 

3 27 45 -18 

4 29 45 -16 

5 26 45 -19 
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The predicted specific sound levels have been compared against the recommended noise levels in 
the WHO Guidelines, and can be seen in Table 18 and Table 19, below. 
 
TABLE 18: DAYTIME WHO ASSESSMENT 

Receptor Specific Sound 
Level (dB) 

Daytime Recommended 
Noise Levels (dB) 

Excess of Specific over Daytime 
Recommended Noise Levels (dB) 

1 25 50/55 -25/-30 

2 24 50/55 -26/-31 

3 26 50/55 -24/-29 

4 28 50/55 -22/-27 

5 26 50/55 -24/-29 

 
TABLE 19: NIGHT TIME WHO ASSESSMENT 

Receptor Specific Sound 
Level (dB) 

Night Time Recommended 
Noise Levels (dB) 

Excess of Specific over Night Time 
Recommended Noise Levels (dB) 

1 25 40/45 -15/-20 

2 24 40/45 -16/-21 

3 27 40/45 -13/-18 

4 29 40/45 -11/-16 

5 26 40/45 -14/-19 

 
In all instances during the daytime periods, the predicted specific sound levels from the Site are 
below the criterion outlined in BS8233:2014 and the WHO Guidelines. 
 

5.4. Discussion and Context 
 
The assessment indicates that, in the context of BS4142:2014+A1:2019, BS8233:2014 and the WHO 
Guidelines, that the Site will have a No Observed Adverse Effect Level (NOAEL) on the nearest 
residential receptors. 
 
The Noise Planning Policy Statement for England outlines three aims for the effective management 
and control of environmental, neighbour and neighbourhood noise: 
 

• “Avoid significant adverse impacts on health and quality of life; 
• Mitigate and minimise adverse impacts on health and quality of life; and 
• Where possible, contribute to the improvement of health and quality of life”. 

 
The Site clearly demonstrates compliance with the first two aims of the NPSE, given the impact is 
predicted to be in the NOAEL range. Indeed, the Site has adopted Best Available Techniques (BAT) 
with regard to some of the noise sources that were predicted to have a more significant impact than 
others, as detailed in Table 8. 
 
Paragraph 2.15 of the NPSE states, with regard to the third aim, that “this statement expresses the 
long-term desired policy outcome, but in the use of “promote” and “good” recognises that it is not 
possible to have a single objective noise-based measure that is mandatory and applicable to all 
sources of noise in all situations.” 
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The NPSE recognises that, in some instances, some sources of noise are not able to objectively 
demonstrate compliance with this aim; this being the case in this instance. However, by using BAT 
in the design, the Site is responding to the constraints of the locality by selecting technology 
solutions that will have, in the long-term, a low impact and should promote a congruous relationship 
between the Site and the surrounding residential receptors. 
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6. CONCLUSION 
 
inacoustic has been commissioned to prepare a Noise Assessment for a Gas Peaking Plant adjacent 
to the existing electricity substation on Lead Road, Ryton, for submission to the Environment Agency 
as part of a Permit Application. 
 
When dealt with in the manner described in this report, the Site can be brought forward in 
compliance with the requirements of the IPPC Technical Guidance Note IPPC H3 Part 2, 
demonstrating BAT where possible, as outlined in Table 8. 
 
In light of the above, it is considered that this report provides sufficient information to the grant the 
Application for a Permit for the Site. 
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7. APPENDICES 
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7.1. Appendix A – Definition of Terms 
 

Sound Pressure Sound, or sound pressure, is a fluctuation in air pressure over the static 
ambient pressure. 

Sound Pressure 
Level (Sound Level) 

The sound level is the sound pressure relative to a standard reference 
pressure of 20µPa (20x10-6 Pascals) on a decibel scale. 

Decibel (dB) 

A scale for comparing the ratios of two quantities, including sound 
pressure and sound power. The difference in level between two sounds s1 

and s2 is given by 20 log10 ( s1 / s2 ). The decibel can also be used to 
measure absolute quantities by specifying a reference value that fixes 

one point on the scale. For sound pressure, the reference value is 20µPa. 

A-weighting, dB(A) 
The unit of sound level, weighted according to the A-scale, which takes 

into account the increased sensitivity of the human ear at some 
frequencies. 

Noise Level Indices 

Noise levels usually fluctuate over time, so it is often necessary to 
consider an average or statistical noise level. This can be done in several 

ways, so a number of different noise indices have been defined, 
according to how the averaging or statistics are carried out. 

Leq,T 

A noise level index called the equivalent continuous noise level over the 
time period T. This is the level of a notional steady sound that would 

contain the same amount of sound energy as the actual, possibly 
fluctuating, sound that was recorded. 

Lmax,T 

A noise level index defined as the maximum noise level during the period 
T. Lmax is sometimes used for the assessment of occasional loud noises, 

which may have little effect on the overall Leq noise level but will still 
affect the noise environment. Unless described otherwise, it is measured 

using the 'fast' sound level meter response. 

L90,T 
A noise level index. The noise level exceeded for 90% of the time over the 
period T. L90 can be considered to be the "average minimum" noise level 

and is often used to describe the background noise. 

L10,T 
A noise level index. The noise level exceeded for 10% of the time over the 
period T. L10 can be considered to be the "average maximum" noise level. 

Generally used to describe road traffic noise. 

Free-Field Far from the presence of sound reflecting objects (except the ground), 
usually taken to mean at least 3.5m 

Facade At a distance of 1m in front of a large sound reflecting object such as a 
building façade. 

Fast Time 
Weighting An averaging time used in sound level meters. Defined in BS 5969. 
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In order to assist the understanding of acoustic terminology and the relative change in noise, the 
following background information is provided. 
 
The human ear can detect a very wide range of pressure fluctuations, which are perceived as sound.  
In order to express these fluctuations in a manageable way, a logarithmic scale called the decibel, or 
dB scale is used. The decibel scale typically ranges from 0 dB (the threshold of hearing) to over 120 
dB. An indication of the range of sound levels commonly found in the environment is given in the 
following table. 

 
TABLE 20: TYPICAL SOUND LEVELS FOUND IN THE ENVIRONMENT 

Sound Level Location 

0dB(A) Threshold of hearing 

20 to 30dB(A) Quiet bedroom at night 

30 to 40dB(A) Living room during the day 

40 to 50dB(A) Typical office 

50 to 60dB(A) Inside a car 

60 to 70dB(A) Typical high street 

70 to 90dB(A) Inside factory 

100 to 110dB(A) Burglar alarm at 1m away 

110 to 130dB(A) Jet aircraft on take off 

140dB(A) Threshold of Pain 

 
The ear is less sensitive to some frequencies than to others. The A-weighting scale is used to 
approximate the frequency response of the ear. Levels weighted using this scale are commonly 
identified by the notation dB(A). 
 
In accordance with logarithmic addition, combining two sources with equal noise levels would result 
in an increase of 3 dB(A) in the noise level from a single source. 
 
A change of 3 dB(A) is generally regarded as the smallest change in broadband continuous noise 
which the human ear can detect (although in certain controlled circumstances a change of 1 dB(A) 
is just perceptible). Therefore, a 2 dB(A) increase would not be normally be perceptible. A 10 dB(A) 
increase in noise represents a subjective doubling of loudness. 
 
A noise impact on a community is deemed to occur when a new noise is introduced that is out of 
character with the area, or when a significant increase above the pre-existing ambient noise level 
occurs. 
 
For levels of noise that vary with time, it is necessary to employ a statistical index that allows for this 
variation. These statistical indices are expressed as the sound level that is exceeded for a percentage 
of the time period of interest. In the UK, traffic noise is measured as the LA10, the noise level exceeded 
for 10% of the measurement period.  The LA90 is the level exceeded for 90% of the time and has been 
adopted to represent the background noise level in the absence of discrete events. An alternative 
way of assessing the time varying noise levels is to use the equivalent continuous sound level, LAeq.  
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This is a notional steady level that would, over a given period of time, deliver the same sound energy 
as the actual fluctuating sound. 
 
To put these quantities into context, where a receiver is predominantly affected by continuous flows 
of road traffic, a doubling or halving of the flows would result in a just perceptible change of 3 dB, 
while an increase of more than 25%, or a decrease of more than 20%, in traffic flows represent 
changes of 1 dB in traffic noise levels (assuming no alteration in the mix of traffic or flow speeds). 
 
Note that the time constant and the period of the noise measurement should be specified.  For 
example, BS 4142 specifies background noise measurement periods of 1 hour during the day and 15 
minutes during the night. The noise levels are commonly symbolised as LA90,1hour dB and LA90,15mins dB. 
The noise measurement should be recorded using a ‘FAST’ time response equivalent to 0.125 ms. 
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7.2. Appendix B – Full Measurement Results 
 
FIGURE 5: MEASURED TIME HISTORY – MP1 

 
 

FIGURE 6: MEASURED TIME HISTORY – MP2 
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FIGURE 7: MEASURED TIME HISTORY – MP3 
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