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1.0 INTRODUCTION 

This document sets out plans to manage and monitor emissions associated with three identical 
natural gas fuelled boiler modules and two identical natural gas fuelled Combined Heat and 
Power (CHP) modules to be operated by Vital Energi Utilities Limited (hereon referred to as 
Vital Energi) at their Paddington Village site. This is detailed through a review of potential 
emissions, management approaches to potential emissions, and finally, a monitoring plan for 
emissions. It has been produced in accordance with the following documents: 
 

 The Medium Combustion Plant Directive; and  

 The Environmental Permitting (England and Wales) Regulations 2016. 

 
The boiler and CHP modules are housed in the Energy Centre which is situated on the ground 
floor of the plot-2 multi-storey car park in the Paddington Village development, located less 
than 1.5km east of Liverpool City Centre. The boilers are used to provide hot water and power 
to commercial and residential properties in the new development.   
 
Each boiler module has a net thermal input rating of 5.092MW and each CHP a net thermal 
input of 2.883MW. When aggregated, the maximum net thermal input rating is 21.042MW. 
The natural gas used to fuel the boilers/CHP is piped directly onto site from the gas mains. 
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2.0 EMISSIONS ASSESSMENT & MANAGEMENT 

The technological details of the boilers are presented in Table 1. All three boilers are identical, 
as are the two CHP units. The boilers are manufactured in accordance with EN 676:2008, EN 
14394:2005+A1:2008, EN 15502-1:2012+A1:2015 and EN 15502-2:2012+A1:2016. 
 

Table 1 - Biomass Boiler Technical Specification 

Biomass Boiler Technical Information 

Make UNIMAT 

Model Heating boiler UT-L34 

Net Thermal Input 5.092MW 

Efficiency 98.2/88.5 % (net/gross basis) 

Max. Rate of Fuel Consumption 517m3/hr  

Control System Bosch Boiler Controller (BCO) 

Feed System Constant 

Variable Heat Load 735kW to 5000kW 

Exhaust Gas Efflux Velocity 5.95m/s 

Stack Height 47.75m 

 

Table 2 - CHP Technical Specification 

CHP Technical Information 

Make Jenbacher 

Model JMS 416 GS-N.L 

Net Thermal Input 2.883MW 

Efficiency 86.9/78.3 % (net/gross basis) 

Max. Rate of Fuel Consumption 303m3/hr per CHP 

Control System LEANOX System 

Feed System Constant 

Variable Heat Load 750kW to 1,311kW 

Variable Electrical Load 594kW to 1,195kW1 

Exhaust Gas Efflux Velocity 5.95m/s 

Stack Height 47.75m 

 

Table 3 – Emission Rates Per Natural Gas Fuelled Boiler 

Emission Type 
Emission concentration 

(mg/Nmᵌ at 5% O2) Emission rate (g/s) 

NOx (as NO2) 70 0.091 

 

Table 4 - Emission Rates Per Natural Gas fuelled CHP Engine 

Emission Type Emission concentration 
(mg/Nmᵌ at 15% O2 dry) Emission rate (g/s) 

NOx (as NO2) <95 0.230 
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2.1 Point Source Emissions 

Table 5 below details the Environmental Risk Assessment for point source emissions resulting 
from boiler and CHP operations at Paddington Village (taken from EPR-C01 Environmental 
Risk Assessment). The Risk Assessment identifies possible emissions arising from the boilers 
directly, such as via the chimney stack. For the purpose of this risk assessment, it is the 
cumulative emissions from all three boilers and two CHP modules combined that are 
assessed. The magnitude of each risk is reviewed, and risk management activity is detailed, 
resulting in an assessment of residual risk rating. 
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Table 5 - Point Source Emissions Risk Assessment 

 

Pollutant Model Judgement Action 

Source Pathway Receptor P C M 
Justification of 

Magnitude 
Risk Management Residual Risk 

Emissions – Air 
pollutants 

Aerial dispersion Staff, local 
residents and 
nearby 
protected 
sites. 

Med Med Med Med – Results from 
combustion of natural 
gas. 

 

Boiler has measures in 
place to limit release of 
NOx.  

 

CHP has Selective 

Catalytic Reduction 

(SCR) which is 

automatically controlled 

and monitored. 

 

Incomplete combustion 
causes risk of elevated 
emissions e.g. during 
start-up and shut down.  

 The CHP uses the LEANOX system which provides 
more efficient combustion.  

 Detailed air quality modelling has been undertaken 
as part of this permit application. The results can be 
seen in the air quality impact assessment submitted 
as part of this application. 

 The boiler and stack shall be associated with written 
maintenance schedule and in accordance with the 
manufacturer’s instructions. The boiler shall be 
serviced annually by a trained service engineer. 

 Staff operating and maintaining the boiler shall 
receive appropriate training and instructions from the 
boiler manufacturer. 

 Staff shall be aware of how to identify and mitigate 
elevated or abnormal pollution emissions. 

 The pipes through which the fuel is transported to site 
shall be maintained to prevent the escape of unburnt 
natural gas. 

 Good quality feedwater to ensure impurities do not 
lead to sediment or corrosion, thereby reducing boiler 
efficiency. 

 The boiler stack height shall be sufficient to prevent 
emissions influencing ground-level air pollution 
concentrations. 

Low 
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Pollutant Model Judgement Action 

Source Pathway Receptor P C M 
Justification of 

Magnitude 
Risk Management Residual Risk 

Emissions from 
boiler - dust  

Aerial dispersion Staff, local 
residents and 
nearby 
protected 
sites. 

Low Low Low Low – The boilers are 
fuelled by natural gas 
which contains trace 
amounts of particulates. 

 Continuing use of natural gas as fuel. 
 Regular servicing of the boilers by a trained operative 

as per the manufacturer’s instructions. 
 There is no emission limit value for dust in the 

MCPD.   

Low 

Emissions from 
boilers – NOx 

Aerial dispersion Staff, local 
residents and 
nearby 
protected 
sites. 

Med Med Med Med – There is 
potential for local 
residents and workers 
to be regularly exposed 
to NOx.  

 Fuel/air mix will be set up at installation to ensure 
boiler operates efficiently and does not regularly 
cycle on and off. 

 Thermal store charged and discharged to allow 
boilers to operate continuously.  

 Regular servicing of the boilers by a trained operative 
as per the manufacturer’s instructions. 

 NOx emission limit value of 100mg/Nmᵌ in MCPD (at 
273.15K, 101,3kPa & 3% Oxygen). 

Low 

Emissions from 
boilers – SO2 

Aerial dispersion Staff, local 
residents and 
nearby 
protected 
sites. 

Low Low Low Low - The boilers are 
fuelled by natural gas 
which contains trace 
amounts of sulphur.  

 Installation of high-quality appliances resulting in 
efficient combustion. 

 Fuel/air mix will be set up at installation to ensure 
boiler operates efficiently and does not regularly 
cycle on and off. 

 Thermal store charged and discharged to allow 
boilers to operate continuously.  

 Automatic control system – in the event of a fault or 
out of range values the item of plant shuts down and 
notifies the O&M department.  

Very Low 



Vital Energi Utilities Limited Emissions Management & Monitoring Plan ISSUE 01 (22/01/2020) 

 

 6 
 
 

Pollutant Model Judgement Action 

Source Pathway Receptor P C M 
Justification of 

Magnitude 
Risk Management Residual Risk 

 Regular servicing of the boilers by a trained operative 
as per the manufacturer’s instructions. 

 There is no emission limit value for SO2 in the MCPD.   

Emissions from 
boilers – CO 

Aerial dispersion Staff, local 
residents and 
nearby 
protected 
sites. 

Low Low Low Low - The boilers 
operate efficiently.  

 Fuel/air mix will be set up at installation to ensure 
boiler operates efficiently and does not regularly 
cycle on and off. 

 The boiler and stack shall be associated with written 
maintenance schedule and in accordance with the 
manufacturer’s instructions. The boiler shall be 
serviced annually by a trained service engineer.  

 Thermal store charged and discharged to allow 
boilers to operate continuously.  

 Regular servicing of the boilers by a trained operative 
as per the manufacturer’s instructions. 

 Automatic control system – in the event of a fault or 
out of range values the item of plant shuts down and 
notifies the O&M department.  

 There is no emission limit value for CO in the MCPD. 

Low 
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Pollutant Model Judgement Action 

Source Pathway Receptor P C M 
Justification of 

Magnitude 
Risk Management Residual Risk 

Emissions from 
CHP – dust  

Aerial dispersion  Staff, local 
residents and 
nearby 
protected 
sites. 

Low  Low  Low  Low – The CHP 

operates efficiently 

 The CHP shall be associated with written 
maintenance schedule and in accordance with the 
manufacturer’s instructions. The CHP shall be 
serviced annually by a trained service engineer. 

 There is no emission limit value for dust in the MCPD 

Low  

Emissions from 
CHP-NOx  

Aerial dispersion Staff, local 
residents and 
nearby 
protected 
sites. 

Med  Med  Med  Med – There is 
potential for local 
residents and workers 
to be regularly exposed 
to NOx. 

 CHP uses the LEANOX system which corrects 
engine parameters to ensure the engine permanently 
meets the required nitrogen oxide emission level. 

 Selective catalytic reducers are fitted to engines to 
reduce NOx emissions. 

 Automatic control system – in the event of a fault or 
out of range values the item of plant shuts down and 
notifies the O&M department. 

 The CHP shall be associated with a written 
maintenance schedule in accordance with the 
manufacturer’s instructions. The CHP shall be 
serviced annually by a trained service engineer. 

 NOx emission limit value of 95mg/Nmᵌ (at 273.15K, 
101,3kPa & 15% Oxygen) in MCPD. 

Low 

Emissions from 
CHP – SO2 

Aerial dispersion  Staff, local 
residents and 
nearby 
protected 
sites. 

Low Low Low Low – The CHP 
operates efficiently  

 Gas warning device which continuously monitors the 
radiated air in the engine room and warns against 
gases which are hazardous. 

 Automatic control system – in the event of a fault or 
out of range values the item of plant shuts down and 
notifies the O&M department. 

 The CHP shall be associated with a written 
maintenance schedule in accordance with the 
manufacturer’s instructions. The CHP shall be 
serviced annually by a trained service engineer. 

Low 
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Pollutant Model Judgement Action 

Source Pathway Receptor P C M 
Justification of 

Magnitude 
Risk Management Residual Risk 

 There is no emission limit value for SO2 in the 
MCPD. 

Emissions from 
CHP - CO 

Aerial dispersion Staff, local 
residents and 
nearby 
protected 
sites. 

Low  Low  Low  Low – The CHP 
operates efficiently. 

 Gas warning device which continuously monitors the 
radiated air in the engine room and warns against 
gases which a hazardous. 

 Automatic control system – in the event of a fault or 
out of range values the item of plant shuts down and 
notifies the O&M department. 

 The CHP shall be associated with a written 
maintenance schedule in accordance with the 
manufacturer’s instructions. The CHP shall be 
serviced annually by a trained service engineer. 

 There is no emission limit value for CO in the MCPD. 

Low 

P = Possibility     C = Consequence     M = Magnitude 



Vital Energi Utilities Limited Emissions Management & Monitoring Plan ISSUE 01 (22/01/2020) 

 

 9 
 
 

The point source emission Environmental Risk Assessment identifies three possible sources 
of Medium-magnitude risks: 
 

 Emissions – General 
 Emissions from boilers – NOx 
 Emissions from CHP - NOx 

 
Risk abatement actions have been identified for the three sources detailed. With these 
mitigation measures in place the residual risk rating for all of these sources are reduced to 
Low risk.  
 
The point source emission Environmental Risk Assessment identifies six possible sources of 
Low-magnitude risks: 
 

 Emissions from boiler - dust 
 Emissions from boilers – SO2 
 Emissions from boilers – CO 
 Emissions from CHP – dust 
 Emissions from CHP – SO2 
 Emissions from CHP – CO 

 
Risk abatement actions have been identified to ensure that these sources of emissions remain 
at Low Risk or are even reduced to Very Low Risk.  

 

2.2 Fugitive Emissions 

No risk of fugitive emissions has been identified.  
 

2.3 Potential Environmental Impacts 

An air quality impact assessment (AQIA) has been conducted to model the potential human 
health and environmental impacts of emissions. For full details see accompanying document 
Paddington Village Energy Centre and MSCP Air Quality Assessment.  
 
The predicted concentrations show that the installations at the Paddington Village site do not 
lead to any exceedances of the annual mean or 1-hour mean 99.79 percentile NO2 AQOs. 
The overall conclusion of the assessment, in accordance with the IAQM methodology, is that 
the effect on air quality is considered to be negligible. 
 
The impacts of the predicted concentrations on the environmental receptors can also be seen 
in the accompanying air quality assessment. 
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3.0 MONITORING 

The following approach is detailed for emissions monitoring based on the Medium Combustion 
Plant Directive.   
 
 

3.1 Point Source Emissions Monitoring 

A monitoring schedule for point source emissions has been developed in accordance with the 
Medium Combustion Plant Directive and Environment Agency Technical Guidance Note M5 
– Monitoring of stack gas emissions from medium combustion plants and specified generators. 
Table 6 details the monitoring approach. 

 

Table 6 - Point Source Emissions Monitoring Plan 

Substance Emission Limit Monitoring Type Monitoring Frequency 

Oxides of nitrogen 
(NOx) 

100 mg/Nm3 (at 273K, 
101.3kPa and 3% O2) 

- boiler 
95 mg/Nm2 (at 273K, 
101.3kPa and 15% 
O2) - CHP 

Manual extractive 
testing 

Demonstrable within 4 months 
of permit issue or initial 
operation and every 3 years 
thereafter. 

Carbon monoxide 
(CO) 

None Set 
Manual extractive 
testing 

Demonstrable within 4 months 
of permit issue or initial 
operation and every 3 years 
thereafter. 

 
Please note that the monitoring described in the table above is required for each boiler. 

 

3.2 Fugitive Emissions Monitoring 

Not applicable: No risks of fugitive emissions identified.  
 

3.3 Visible Emissions 

With the exception of condensed water vapour, all other releases to air should be free from 
persistent visible emissions and free from droplets.  
 
Should a persistent problem with visible emissions occur, Vital Energi shall perform visual 
checks of emissions daily, noting the time, location, weather conditions and result of the 
checks. Once the source of emission is known, Vital Energi shall take corrective action without 
delay.  
 

3.4 Records & Reporting 

Records shall be kept of all inspections, tests and monitoring. Records shall be kept by Vital 
Energi for at least six years and will be readily available for the Environment Agency to 
examine.  
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Results of emissions monitoring shall be forwarded to the Environment Agency following 
completion of the sampling.  
 

3.5 Adverse Monitoring Results & Corrective Action 

Any adverse results from monitoring activity shall be investigated by Vital Energi as soon as 
the monitoring data has been obtained. Vital Energi shall: 
 

 Identify the cause and take corrective action; 
 Clearly record the nature and extent of the problem, along with remedial action taken; 

and, 
 Re-test to demonstrate compliance at the earliest possible opportunity and inform the 

Environment Agency of the steps taken and the re-test results. 
 

3.6 Staff Training 

All boiler operatives shall receive training to mitigate release of emissions.  
 

3.7 Boiler Plant Maintenance 

Vital Energi shall maintain the boilers, CHP and associated plant at the frequencies suggested 
by the technology suppliers to mitigate the release of point source emissions.  
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4.0 EMISSION COMPLAINTS 

Vital Energi shall implement any necessary action in response to any complaints or concerns 
expressed by interested parties, including operatives, customers, clients and regulatory 
authorities regarding emissions or other negative externalities relating to boiler operations. 
Vital Energi shall record the following: 
 

 Name and contact details of the person who expressed concern or made a complaint; 
 Specific subject(s) of the concern or complaint; 
 The source / location of where the complaint comes from; 
 Date and time communicated to the producer and name of the person to whom it was 

communicated; 
 Nature and date(s) of any actions and checks and who carried them out; 
 Nature and date of any response to the person who expressed a concern or made the 

complaint; and 
 Name of the person who communicated the response. 

 
Records of complaints shall be retained and made readily available to the Environment 
Agency. 
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