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Overview 
 

The first assessments of the greenhouse gas 
(GHG) emissions from shale gas workings 
controversially concluded that shale gas has a 
larger GHG footprint than conventional gas 
production. However, the controversy over the 
GHG footprint has highlighted the lack of 
information on the GHG footprint for all 
hydrocarbon infra-structure and while meta-
analyses have been regularly published there has 
been a lack actual measurement. In Durham, we 
have a range of technologies for measuring and 
characterising very low concentrations of CH4 in 
the field (eg. Figure 1). We can measure 
concentration and isotopic composition of CH4 at 
only a few percent above ambient concentration 
from pipelines or from transfer stations. These 
techniques mean that a number of properties of 
natural gas infra-structure can now be measured 
and mitigation targeted to limit emissions. For 
example, it has long been assumed that high 
pressure polyethylene pipe does not leak 
compared to other materials but we have 
measured diffusion of CH4 from pipe joints. 
Therefore, the aim of this project is to measure 
the in-situ properties of hydrocarbon infra-
structure so as to asses and mitigate the fugitive 
emissions. Specifically for this project the student 
will: 
i) Measure the fugitive fluxes of methane from 
across the gas network from well pad to 
customer; 

 
 
Figure 1. Real time measurement of CH4, CO2 
concentrations and isotopic signatures on a 
conventional well pad. 
 
ii) Compare the fluxes and in situ properties of 
high pressure gas pipelines of differing age and 
materials; 
iii) Test the in situ properties of the components of 
the gas network against the current, proposed 
laboratory based reference values to see what 
real performance and emissions are; and  
iii) Assess the best practice and so provide 
mitigation of future emissions. 
The outcome of the project will be a 
demonstration of how well assumed values of 
performance and tolerance of the gas transfer 
network measure up in situ and as installed. 
These experiments can then guide future asset 
management and developments as to limit waste 
but also limit fugitive GHG release. 
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Methodology 
The study will use the range of techniques available in 

Durham and in the range of ways it is possible to 

deploy them. The techniques include both cavity ring 

down spectroscopy (CRDS) and tunable diode lasers 

(TDL) and we can deploy them car-mounted; trolley-

mounted; backpack mounted or bring samples back to 

laboratory. This means that we can run analysis in a 

number of ways depending upon the type of site. For 

example, at a gas transfer station it would be most 

appropriate to perform a fixed survey with the CRDS 

as illustrate in Figure 1, but for a pipeline walking 

surveys using trolley or backpack mounted 

instruments would be best. It is hoped that in 

conjunction with Northern Gas Networks it will 

possible to target infrastructure before and after 

improvement works so as to test whether the 

emissions are being mitigated. 

 
Timeline 
Year 1: training academy courses (10 weeks); 

literature review; sample acquisition; training and 

methodology development; initial surveys of target 

infrastructure. 

Years 2 and 3: training academy courses (5 weeks 

per year); analysis of emissions from infrastructure; 

iteration of results and surveys with Northern Gas 

Networks in order to focus on the best targets. 

Year 4: Data integration, thesis completion, papers 

for international journals 

 
Training & Skills 
 
The PhD student will be trained on and use a 
range of techniques, including both laser and 
spectrographic techniques which can be deployed 
car, trolley or back-pack mounted. The student 
will work in conjunction with Northern Gas 
Networks to access a modern gas transfer 
network from high pressure mains to the 
customer and apply their results to minimise 
emissions.  
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