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1. Introduction to LDAR 
1.1 Purpose 

As operators of Sludge Treatment Facilities (STFs), Yorkshire Water (YW) shall comply, as applicable, with the 
Environment Agency’s document ‘Appropriate Measures for the Biological Treatment of Waste’ which 
provides guidance on how to comply with legislation governing anaerobic digestion of sewage sludge.  One 
specific requirement in the appropriate measures document is the provision of an LDAR (Leak Detection and 
Repair) Plan to control emissions of organic compounds, including biogas, to air from the STF and associated 
infrastructure (for example, pipework, conveyors, lagoons or tanks).  

“Leak detection and repair (LDAR) programme’’ means a structured approach to reduce fugitive emissions of 
organic compounds by detection and subsequent repair or replacement of leaking components. Currently, 
sniffing (described by EN 15446) and optical gas imaging methods are available for the identification of leaks 
as set out in BAT 14 and section 6.6.2 of the Waste Treatment BAT Conclusions. 

This management procedure outlines the overarching requirements of Yorkshire Water’s LDAR programme 
and specifically how these shall be applied at the Knostrop STF. 
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Figure 1 – Site layout IED permit boundary 

1.2 Scope 

This Management Procedure shall apply to all plant and equipment within the boundary of the STF which has 
the potential in normal (or abnormal) operating conditions to result in the release of potentially polluting or 
nuisance causing substances arising from the unintentional releases.  This plant and equipment, includes, but 
is not limited to the following: 

• Anaerobic Digester Tanks 

• Pressure Relief Valves 

• Biogas pipework from AD to biogas treatment and storage 

• Natural gas pipework 

• Biogas storage 

• Pipework from biogas treatment to flare stack and engine 

• CHPs 

• Boilers 

• Flare Stack 

And all such related connections, pipework, valves, pumps and other connections 

1.3 Responsibilities 

It is the responsibility of the Site Operations Manager to ensure the implementation of the LDAR plan. 

1.4 Assurance 

Regular monitoring of procedure compliance shall be undertaken by the assurance providers documented as 
part of the Assurance Framework. 
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 LDAR Considerations 

The LDAR programme provides a structured approach to identifying and controlling releases of volatile 
organic compounds to air from equipment within the IED permit boundary.  Typical causes of these releases 
would be damage to or degradation of items such as pipework, joints and other equipment linked to the 
transport, storage or processing of biogas or natural gas. 

2.1 Biogas 

Biogas is produced by bacteria within the anaerobic digester.  Its composition is variable but will typically be 
within the following range. 

Compound Formula % 

Methane CH4 50–75 

Carbon dioxide CO2 25–50 

Nitrogen N2 0–10 

Hydrogen H2 0–1 

Hydrogen sulphide H2S 0–3 

Oxygen O2 0–0.5 

From an environmental and H&S perspective the key concern associated with uncontrolled releases of biogas 
are levels of methane (an explosive gas that is also environmentally damaging) and H2S (typically found in 
low concentrations, but extremely toxic).   

2.2 Natural Gas 

Natural (mains) gas is used as a backup fuel on anaerobic digestion sites when insufficient biogas is available 
due to process limitations or disruption.  It is most commonly used as a supplemental fuel source for boilers. 

2.3 Leak Detection Equipment 

Scheduled inspections under the LDAR programme shall be carried out using optical imaging devices with 
appropriate filters to detect methane and/or ‘sniffer’ style devices that detect methane directly.  

The standard YW equipment for detecting release of gases is an FLIR GF77 camera fitted with an appropriate 
lens for detecting biogas and/or natural gas. 

The scheduled inspection shall be supported by regular inspections by the site operational team.  Although 
the focus is on prevention of leaks, in the event that one does develop, site staff are likely to identify this by 
its distinctive smell.  As an additional detection measure, standard operational H&S requirements include the 
wearing of personal gas monitors at all times within the STF, these will alarm in the event of a large-scale 
release of gas.   
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2.4 Leak Volume Measurement 

Should a leak be identified, an estimation of the measurement of fugitive emissions of volatile organic 
compounds (VOCs) shall be undertaken by Yorkshire Water with assistance of technical experts as required. 
The estimation shall be based on the known gas composition and the concentration of VOC’s (ppm) at the 
interface of the leak. It will then be converted to a mass emission rate to quantify the estimated release of 
VOCs in kilograms per hour (kg/h). This calculation will be undertaken using the correlation values detailed 
within the European Standard EN 15446:2008. 

The estimation may be determined utilising the following information: 

• Calculation based on flow rate, pressure and size of leak area. 
• Leak definitions adopted e.g. mass emission rates detailed within EN 15446:2008. 

If point source monitoring is undertaken using portable detection equipment, the average value of the total 
mass emission over the reporting period shall be taken as the average between the total emission rate at the 
beginning of the reporting period and the total emission rate at the end of the reporting period, multiplied 
by the duration of the reporting period. 

The site operations team are responsible for ensuring that the estimated size of the fugitive emission is 
recorded on a Schedule 5 notification and sent to the EA, as well as arranging repair of the leak. 

As part of normal operations, the gas composition from the digesters (in the case of biogas leaks) will be 
obtained and can be used in conjunction with the results of the methane leak detection rate to calculate the 
leak of all biogas constituents based on a percentage basis. 

2.5 Maintenance Schedule 

YW follow a risk-based maintenance schedule to ensure that their assets are functional and safe. 

2.6 DSEAR 

AD sites operate under the Dangerous Substances and Explosive Atmospheres Regulations 2002 (DSEAR).  
This legislation defines duties related to the control of dangerous substances, including biogas. There is 
significant overlap between DSEAR requirements and LDAR, all activities described in this document shall 
comply with DSEAR requirements. 
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 Site  

This management procedure details the process for LDAR at the Knostrop site. 

3.1 Site Plan- Emission Sources  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2A: General Digester Tank Emissions Sources 

 

 

 

 

 

 

 

 



 

Management ProcedureManagement Procedure - Knostrop STW LDAR   

Data Classification: Error! Unknown document property name.Page 8 of 13
 Version 01: 09/06/2022 

 

Uncontrolled if Printed 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2B: Digester Roof Emissions Sources 
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Figure 2C: Digester Biogas Compressor Emissions Sources 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2D: Digester Biogas Compressor Emissions Sources (detailed view) 
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Figure 2E: Biogas Holder Emissions Sources 

3.2 Key site information 

e.g. typical daily methane production, gas consumers, normal operating pressure(s) of gas lines, over/under 
pressure setting on PRVs 

  

Typical daily biogas production 
48,000 m3/day @ 65% 
methane 

Gas consumers 
CHP x 2 
Boilers x2 
Flare Stack 

Normal biogas operating pressure 
(unboosted) 

25mbar 

Digester PRV over-pressure release (mb) 28.5mbar 

Biogas holder PRV over-pressure release 
(mb) 

-2.5mbar 

 

3.3 Site Specific LDAR Plan 

The following actions shall be completed as part of LDAR work: 

3.4 Routine operational checks 

Visual checks of biogas systems are a daily task for site operational staff.  These are recorded on the 
operational daily spreadsheet.   

The purpose of these checks is to identify large scale leaks from the biogas system.  They are unlikely to 
detect minor leaks.  To ensure these are addressed, pro-active checks are carried out according to the 
maintenance schedule. 

Staff wear personal gas monitors, although these are primarily a H&S tool, they will provide an audible alert 
if significant levels of biogas are detected. 

3.5 STF Tanks (Anaerobic Digesters) 

The only tanks in which biogas would routinely be found are the anaerobic digesters.  These tanks are fully 
cleaned and inspected by competent engineers from the YW Asset Integrity team as per the frequency 
determined. Currently this means a full internal and external inspection every 10 years.  

Any defects that are picked up by the 10-year inspection are addressed immediately via remedial works 
before the digester is approved to be put back into service for another 10 years.  
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3.6 Pressure Relief Valves 

Pressure relief valves ensure a fail-safe route for gas escape that prevents catastrophic failure of other 
components within the gas system as a result of excessive pressure build up.  They typically also provide 
under-pressure protection i.e. they prevent a vacuum forming within the gas system.  Gas passing through 
the valves in a genuine high-pressure situation should not be considered a fault, and it is important that PRVs 
are never isolated from the rest of the system. 

PRV’s are serviced and calibrated every 12 months via removal from the digester roof and bench-testing to 
ensure they will relieve at the correct pressure setpoints. There are duty/standby valves on each digester to 
allow this service/calibration to take place while the digester is still in operation. 

3.7 Biogas pipework from AD to biogas treatment and storage 

All inspections are scheduled as per the YW Asset Integrity inspection data base. The assets are all inspected 
using a FLIR GF77 camera with filters specifically designed for detecting methane gas releases. Each AD site 
is inspected annually. After inspection, any leaks or defects detected will be rectified as a matter of urgency.  

3.7.1 Biogas storage 

Site equipment includes a biogas holder installed at ground level.  This is a double membrane design, with an 
outer layer that is constantly inflated using fans and an inner membrane that rises and falls depending on the 
amount of gas held within it.  The positive pressure within the outer membrane ensures that under normal 
operation no biogas will pass from the inner membrane to the pressurised void. 

The space between the inner and outer membranes at Knostrop is fitted with a methane detector which 
generates an alarm if the inner membrane becomes damaged, allowing biogas to escape. 

 

Figure 3: Gas holder construction.  Copyright Utile https://www.utileengineering.co.uk/gas-holders/ 
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The first inspection of a gas holder is completed 5 years after installation.  After this point, inspections take 
place every 2 years, with frequency increasing further if recommended by the inspecting company.  The 
interval will be recommended by the specialist contractors completing work and agreed with the Yorkshire 
Water asset integrity team. 

Inspection of the gas holder is a specialist task with significant H&S risks, as a result YW use a third-party to 
complete these inspections. 

3.7.2 Pipework from biogas treatment to flare stack and engine 

All inspections are scheduled as per the YW Asset Integrity inspection data base. The assets are all inspected 
using a FLIR GF77 camera with filters specifically designed for detecting methane gas releases. Each AD site 
is inspected annually. After inspection, any leaks or defects detected will be rectified as a matter of urgency.  

3.7.3 Biogas Engine 

Routine servicing and inspection of the biogas CHP engines is carried out by specialist contractors as per the 
recommended servicing schedule and include emergency responses to alarms and breakdowns. The internal 
compartment housing the engine contains gas leak detection which generates an alarm, isolates the fuel 
supply, and shuts down the engine on detection.  The system also electrically isolates the engine, with the 
exception of the ventilation fans which will keep running to clear any hazardous gases. 

The biogas CHP engines are also included in the annual inspection carried out by the YW Asset Integrity team 
using the FLIR GF77 camera with filters specifically designed for detecting methane gas releases. 

It is the responsibility of the Site Operations Manager in collaboration with the Bioresource Asset 
Management team to deal with any recommendations or actions from the biogas CHP engine contractors. 

Exhaust emissions 

A poorly calibrated or maintained engine can lead to methane passing through the engine unburnt and being 
released to atmosphere as part of exhaust emissions.  Annual emissions monitoring at site includes 
measurement of methane within exhaust gases to ensure that it remains within specified limits and as 
required by environmental permits. 

3.7.4 Boilers (including boiler house) 

Routine servicing and inspection of the boilers is carried out by specialist boiler contractors as per the 
recommended servicing schedule and include emergency responses to alarms and breakdowns. The boiler 
house contains gas leak detection which generates an alarm and shuts down electrical systems and isolates 
fuel supplies to the boiler on detection.   

The boilers are also included in the annual inspection carried out by the YW Asset Integrity team using the 
FLIR GF77 camera with filters specifically designed for detecting methane and/or natural gas releases. 

It is the responsibility of the Site Operations Manager in collaboration with the Bioresource Asset 
Management team to deal with any recommendations or actions from the biogas CHP engine contractors. 
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3.7.5 Flare Stack 

Routine servicing and inspection of the flare stack is carried out by specialist flare stack contractors as per 
the recommended servicing schedule and includes safety interlocks as part of a valve proving sequence to 
prevent leakage of biogas.  

The flare stack is also included in the annual inspection carried out by the YW Asset Integrity team using the 
FLIR GF77 camera with filters specifically designed for detecting methane and/or natural gas releases. 

It is the responsibility of the Site Operations Manager in collaboration with the Bioresource Asset 
Management team to deal with any recommendations or actions from the biogas CHP engine contractors. 

3.8 Natural gas pipework from mains network to gas consumers. 

All inspections are scheduled as per the YW Asset Integrity team asset inspection data base. The assets are 
all inspected using a FLIR GF77 camera with filters specifically designed for detecting natural gas releases. 
Each AD site is inspected annually. 


