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Overview – Climate Change

• Countries adopted the Paris Agreement in order to address climate change, to limit global temperature rise
to well below 2 Celsius degrees and, given the grave risks, to strive for 1.5 Celsius degrees.

• Scientific research dealing with climate policy focused mainly on carbon dioxide (CO2), but these emissions
represent one of the ways in which human activities affect global climate.

• Methane is one of the six Greenhouse gas - GHGs1 that plays a role; it’s emitted by both natural and man-
made sources.

• EU (and international) Member States already report their methane emissions to the United Nations
Framework Convention on Climate Change (UNFCCC), under the GHG monitoring mechanism. 2

• CO2 remains the key focus for long-term climate change mitigation. However the mitigating emissions of
other climate forcers, such as methane, will provide additional GHG mitigation opportunities.

1  Basket of Gases: This refers to the group six of greenhouse gases regulated under the Kyoto Protocol. They are listed in Annex A of the Kyoto Protocol and include: carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), 
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulphur hexafluoride (SF6).

2  Decision 2000/479/EC Decision on the implementation of a European pollutant emission register (EPER) according to Article 15 of Council Directive 96/61/EC concerning integrated pollution prevention and control (IPPC).
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Overview – Methane emissions

• Methane is the second important GHG after CO2. The Global Warming Potential depends on time horizon. The IPCC
AR5 estimates that methane’s GWP is 28-34 times vs. CO2 (100-year timescale).1 Possible consequence: reduction of
GHG with a short lifetime to gain a quick effect

• The World Energy Outlook-WEO 2017 estimated an emission intensity for gas of 1.7%, that is the average percentage of
gas produced that is lost to the atmosphere before it reaches the consumer (emissions along gas value chains, from
production, processing of gas, as well as from its transmission and distribution to end-use consumers)

GHG emission intensity of natural gas vs. coal

Source Imperial College

Source: IEA
1 IPCC . The Physical Science Basis. Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC). www.ipcc.ch/report/ar5
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Marcogaz and GIE developed a report presenting the current state of industry activity
on methane emissions in EU and beyond, proposing a set of recommendations and
potential actions that the industry can undertake to reduce its methane emissions (as
requested by the Directorate General for Energy of the European Commission)
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Current status of EU CH4 emissions (data 2016)

Total EU GHG emissions 
(in CO2‐eq)

CH4 emissions from 
natural gas operations

Source: based on European Environment Agency GHG report 
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Gas industry activities to reduce methane 
emissions

BATs + Innovation

Identification QuantificationDetection Reporting Verification Mitigation

 The industry has been routinely conducting identification, detection, quantification and
mitigation of methane emissions for a long time, as a safety requirement.

 In more recent past, gas operators have further expanded such activities also for
environmental reasons to reduce the footprint of natural gas.
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Types of methane emissions



10

Detection

OGI (IR) Camera
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→ Leak Detection and Repair (LDAR) program

Incomplete combustion emix. 
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per part of the gas chain
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Quantification

• Methane emissions quantification is a complicated task.

• Gas industry has developed complementary (bottom-up) approaches for its quantification.

• Quantification cannot be based on emissions measurements alone. Combination of
measurement, calculations and modelling to fit each situation.

• Modelling: Emissions are modelled using emission factor (EF) multiplied by activity factor
(AF). Determination and accuracy of the factors is key.

• However, the methods to assess methane emissions have not been implemented yet all
over the gas chain (e.g. parts of the distribution, utilisation).

Additional work for harmonization is required.
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Reporting

• CH4 emissions are reported via national inventory reports (NIR), voluntary reporting
initiatives (e.g. CDP), partnership and associations (e.g. CCAC OGMP, OGCI, IOGP,
IPIECA, MARCOGAZ), and via companies’ annual sustainability and carbon footprint
reports.

• NIRs towards the UNFCCC is in many cases not transparent (minimal reporting
requirements, very general prescribed, no reference to international standards).

• Formats & methodologies may vary between countries/companies.

Additional work for harmonization is required.
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Verification

• Gas companies currently use standards and guidelines to validate and verify their
emissions.The most common ones in Europe are
• EN 15446 (to detect and quantify emissions),
• ISO 14064 (carbon footprint),
• ISO 14001 / 50001 / ISAE 3000 (environmental, energy efficiency, sustainability).

• Validation and verification of the methane emissions are also recommended to enhance
the transparency and to reduce the uncertainty of the data.



14

Mitigation

• A large number of best available techniques (BAT) exist to reduce methane emissions
and the gas industry implements these on a voluntary basis.

• The BATs are related to engineering design, commissioning and operation including
maintenance and repairs, and decommissioning.

• BATs are existing for each part of the gas chain.

• Applying the BATs requires a case by case practical, economic, environmental and
technical consideration.

• LDAR program is an important BAT for fugitive emissions across the gas chain.
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Examples of BAT (transmission, LNG terminals..)
 Leak Detection And Repair (LDAR) programmes
Replacing natural gas pneumatic valves with electric/air equipment or mechanical controls
Replacing natural gas starters with electric engine starters at compressors, hence reducing 

operational venting
 Implement minimizing vents programmes
 Implement flaring instead of venting
Recompression instead venting
Hot tapping techniques procedures
…

Mitigation
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Leak Detection And Repair (LDAR) strategy

 LDAR programmes consist of monitoring plant elements to identify methane leaks and
to schedule maintenance. Through these programmes it is possible to control fugitive
emissions, obtaining benefits not only for the purpose of climate change but also in
terms of safety of operations.

When LDAR program is implemented, emissions from equipment could be reduced by
a significant value, depending on the maintenance program, that could be even over 40%
of the initial value, even if the percentage reduction depends on the case.

 Assuming that trained and aware of the importance of the purpose personnel is
available and devices for detection are properly calibrated, a typical LDAR approach for
gas industry consists of 5 phases.
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LDAR strategy

1. Inventory of emission sources at the facility
 Analysis of technical documentation of the facility (P&IDs, process diagrams, parameters, etc.);

 Identification of potentially leaking elements (valves, connectors, open ended lines, flanges, etc.);
 Planning of the field activities (i.e integrating LDAR process in maintenance activity);

2. Definition of a Leak
 Concentration, in ppm, of a threshold limit value. A leak is detected whenever the measured 

concentration of methane in surrounding environment exceeds the leak definition.

3. Measurement Program
 On-site monitoring and detection of methane leaks;

 Detection of leaks according to leak definition; 
 Identification of emission sources;
 Emissions estimation (concentration vs. equation of correlation)

LDAR program is used to identify and repair leaking components to minimize fugitive emissions
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LDAR strategy

4. Maintenance and Repair
 Immediate repair of leaking elements wherever it is possible;

 Development of the maintenance / repair plan;
 Cost - Effectiveness evaluation;
 Prioritization of the interventions;

 Periodic checks.

5. Follow-up and traceability
 Data base implementation with a clear identification of the equipment, of the instruments used, the

date the leak was detected, the date the leak was repaired, the results of monitoring tests to
determine if the repair was successful, and any further actions.
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LDAR strategy

 After finding leakage, maintenance personnel attempt to stop the leakage by repair actions (e.g.
tightening of bolds and couplings).

 In case more complex repairs are required, it is recommended to make measurements of
leakage rate. These measurements are usually performed with the use of air flow method or
bagging the leak and measuring the volume of collected gas.

 Taking into account the complexity of the gas networks/facilities, (thousands of kilometers,
many gas stations and other objects), gas companies which have implemented LDAR
programmes usually evaluate a part of the gas network every year in order to complete the gas
survey every 3-4 years (as an indicative value); similar approach should be used at other gas
chain facilities.

 Benefit/Gaps: Implementing a directed inspection and maintenance program is a proven way to
reduce methane emissions from gas facilities. It’s important that companies implement LDAR.
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Gas industry initiatives

 Gas industry contributes to increasing transparency via studies, research, analysis and collaboration
initiatives, in order to overcome the uncertainty about methane emissions (on voluntary basis).

 Many gas companies have already established their own methane emissions reduction targets

Methane Guiding
Principles
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 Development of a roadmap covering the potential actions: meeting with
representatives from the entire gas chain to work on the ongoing projects / action plan

 Define the framework for a forum / platform on methane emissions (at least EU and
non‐EU gas industry, other sectors responsible for CH4 emissions)

 Dissemination activities and training programme between GIE and MARCOGAZ based
on the report, highlighting reporting and mitigation practices/key BATs (first session of
training in November with the goal to reach Central and South Eastern EU and Energy
Community countries).

Conclusion / Way forward



Thank you.
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Overview

• World Energy Outlook-WEO 2017 included a focus on natural gas. According to WEO, CO2 emissions (per
unit of energy produced) from gas are 40% lower than coal and 20% lower than oil.

• The edge of natural gas over other combustible fuels is reinforced when considering emissions of the main air
pollutants, including fine particulate matter (PM2.5), sulfur oxides, mainly sulfur dioxide (SO2), and nitrogen
oxides (NOx).These pollutants are responsible for the most widespread impacts of air pollution.

Source: IEA
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 Setting methane emission reduction targets is a relevant step in Gas Emissions Management
Systems.

 Many EU gas companies have already established their own targets. This shows the
commitment of the gas industry to continue with the effort to achieve additional reductions.

 There is a significant dispersion in target setting in the different companies, mainly regarding
scope, ambition and timeframe.

Establishment of emission reduction targets
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