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Description of the infrastructure 

Name(s) of the infrastructure(s)*: TA3.4 BGS NEAR SURFACE GAS MONITORING FACILITY 
(GAS MON) 

Location (town, country): Keyworth, Nottingham, UK 

Website: www.bgs.ac.uk 

Legal name of organisation operating the infrastructure: Natural Environment Research Council 
(NERC) as represented by the British 
Geological Survey 

Location of organisation (town, country): Keyworth, Nottingham, UK 

Infrastructure Contact (name, email) David Jones 

 dgj@bgs.ac.uk  

RICC Contact (name, email) Keith Bateman 

 kba@bgs.ac.uk  
 
*Infrastructure (s): means a facility, a resource (or a coherent set of them) together with the related services that are used by the scientific community to 
conduct research.  
**Installation: means a part of an infrastructure that could be used independently from the rest. 
 
Description of the facilities 
Brief general description of the infrastructure to which access is offered highlighting its state-of-the-art equipment and services offered to users that make 
it rare or unique in Europe. Outline the areas of research normally supported by the infrastructure, as well as any possible new areas opening to users. If 
the infrastructure is composed of several installations**, are these described here including their specific features. If parts of the infrastructure are still 
under construction, the description includes the starting date of construction and indicative date when access can realistically be made available.   
TA3.4 BGS NEAR SURFACE GAS MONITORING FACILITY (GAS MON) 

Purpose and brief technical description, including figures as appropriate 

BGS facilities for the collection and measurement of gases in the near surface environment. This includes field 
and laboratory capability for measuring gases in the shallow subsurface (e.g. soils), fluxes from the soil into the 
atmosphere and determinations in the atmosphere just above the ground surface. Included are techniques for 
single measurements and systems capable of repeated (continuous) measurement. As well as gas monitoring 
equipment the facility includes techniques for collecting ancillary data to help interpret those measurements, 
such as weather stations. 

The facility includes a wide range of equipment and expertise for gas monitoring, particularly aimed at near 
surface monitoring in relation to CCS. This includes innovative survey methods for CO2 leakage detection, such 
as the use of mobile open path laser systems for CH4 and CO2, innovative use of techniques more usually 
applied in different fields of study (e.g. eddy covariance and continuous flux monitors) and a capability to 
examine the origin of gases through examining the relationship of CO2 to other gases and the use of carbon 
isotopes. These directly address the need to monitor large areas rapidly with sensitive equipment in order to 
detect leakage, determine the extent of that leakage and quantify the amount of leakage, as required by 
legislation, including the temporal variability of the gas emissions. 

Recently the scope of research has been extended to include work on baselines in areas prospective for shale 
gas and geothermal exploration. 

http://www.ntnu.no/
mailto:dgj@bgs.ac.uk
mailto:kba@bgs.ac.uk
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Figure 1. Example of continuous measurement Figure2. Example of wide area coverage 

 

State of the Art, uniqueness (if applicable), and any specific advantages (e.g. technical, economic etc) 
Monitoring of near surface gases for CCS onshore needs to include a range of capabilities including: wide area 
coverage to detect potential surface seepage of CO2 over the large surface footprint of a large scale (Mt/year) 
storage site, continuous monitoring of possible leakage pathways (e.g. wells and faults), discrimination of gas 
source (is the CO2 coming from storage at depth or natural CO2 produced by near surface processes?) and 
quantification of any emissions of stored CO2.  

The Gas Monitoring facility has capabilities to address all of these issues through mobile lasers (wide area 
coverage), continuous flux and gas concentration (in soil or near ground atmospheric air) monitors and the use 
of gas ratios (CO2 to O2, N2, and CH4) and access to lab facilities for C isotopes to discriminate the source of 
any CO2 anomalies identified.  

The facility has been upgraded recently to include scanning laser (CH4) for continuous monitoring of areas up 
to hundreds of metres in radius and there are developments under way to further extend the capability (e.g. 
airborne measurements with Unmanned Aerial Vehicles, improved sensitivity flux measurements and field 
isotopic determinations). 

Scientific environment (related and potentially available scientific and technical services at RI's location e.g. 
analysis, material preparation etc.) 

We have worked in conjunction with colleagues from Italy and France for more than 10 years to develop 
monitoring approaches for CCS. We have discussed and compared results with international colleagues at 
injection test sites (actual or proposed) in Canada, the US, Brazil, Australia and S Korea and are involved in 
proposals to develop direct international collaboration at a natural CO2 site in South Africa and between 
developing injection sites in the UK (GeoEnergy Test Bed), Canada (Field Research Station in Alberta), 
Australia (Otway and Ginninderra) and South Korea (K-COSEM project). The facility has gained extensive 
experience in the use of these methods through their use at natural laboratory sites (where natural seepage of 
CO2 is taking place) in Italy, Germany and Greece, experimental injection and release sites in the UK and 
Norway (ASGARD and CO2 Field Lab) landfill sites and industrial scale CO2 storage sites such as Weyburn, 
Canada and In Salah, Algeria. This experience has been applied to help draw up monitoring plans for proposed 
future CCS projects, for example in Denmark and Germany. 
 
CCS PROJECTS: 

EU-funded CCS projects: 

CO2GeoNet, CO2ReMoVe, Weyburn, CO2 Field Lab, RISCS 
Other CCS projects: 

Weyburn-Midale, In Salah, ASGARD, GeoEnergy Test Bed 
Main/major non-CCS projects: 

DECC Shales gas baselines 

Patents: 
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FACILITY AVAILABILITY: 

Unit of access: 

Week 

Availability per year: 

Min 4 weeks 

Expected duration of single experiment: 

4 weeks 

 
OPERATIONAL OR OTHER CONSTRAINTS: 

Specific risks: 

 

Legal issues: 

 

 

 


