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Ground Gases 

Harmful gases can occur naturally in the ground or result from 

human activities like refuse/waste, landfilling, and mining. These 

activities have led to pollution and conditions where harmful gases 

can accumulate. 

Naturally occurring gases such as methane, carbon dioxide, nitrogen, 

and radon can be present within soils at elevated levels compared 

to normal atmospheric gases. Hazardous gases from past site uses, 

including landfills, industrial activities, and spills of petrol, oil, or 

solvents, can also be found. These activities can produce methane, 

carbon dioxide, volatile organic compounds (VOCs) like benzene, and 

trace gases such as hydrogen sulphide and carbon monoxide.

High concentrations of ground gas can pose health risks to people 

living or working in nearby buildings/structures.

Gases and vapours have a range of properties, some are flammable 

and explosive, some asphyxiate, others are highly toxic and are also 

known to cause cancer through low exposure over several decades. 

Some may also chemically interact with building materials including 

concrete and plastics, so care must be taken when specifying 

materials.  

Harmful gas migration can contaminate air and water sources, 

risking ecosystems.

TYPES OF GASES:

•	 Radon

•	 Carbon Dioxide

•	 Carbon Monoxide

•	 Nitrogen

•	 Methane

•	 Hydrogen Sulphide

•	 Volatile organic compounds (VOC)

A fuller understanding of ground gases and the 

sometimes-harmful effects certain ground gases can 

have upon receptors such as building occupants, 

or the fabric of the building itself, continues to 

develop in the form of key standards and codes of 

practice. This increase in knowledge, in conjunction 

with improved site investigation methodology and 

understanding and classification on risk, continues to 

improve building standards and safety. The demand 

for new homes has led to developing on Brownfield 

sites, which often have pollutants in the ground, has 

definitely acted as a catalyst.

Recent years have seen numerous changes to 

legislation in relation to affected sites by permanent 

ground gases and VOC contamination.  Increased 

awareness and risk have led to new Environment Agency 

legislation, adopted by local authorities, resulting in 

stricter measures for managing ground gases.

Protecting basements and underground structures 

from hazardous ground gases is crucial for the safety 

buildings and its occupants.  The impact of ground 

gases varies by the type of ground gas. Radon can 

cause health issues, while Methane and VOCs can be 

explosive or flammable. Gases like Carbon Dioxide 

or Nitrogen can displace oxygen in air, leading to 

asphyxiation. 
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Radon is a ubiquitous radioactive gas with no smell, colour, or taste, 

produced from the decay of uranium in rocks and soils, releasing 

high-energy destructive alpha particles that can harm body tissues 

and mutate DNA, causing cancer. It can also be found in ground 

water. 

Assessing and mitigating risks posed by harmful ground gases is 

vital to protect structures and occupants. Building below ground 

is especially high risk in relation to ground gases because more 

faces of the building are in direct contact with the soil in the form of 

retaining walls and structures. Naturally, below-ground structures 

also require protection against water ingress to prevent flooding, 

damp, mould, and structural damage. Determining the right solution 

for waterproofing and ground gases is complex due to diverse 

scenarios and standards. UK guidance for waterproofing is given by 

BS 8102:2022, and ground gas protection by BS 8485:2015+A1:2019.  

Ground gas challenges vary, with each gas posing different risks. 

BS 8485:2015+A1:2019 mainly covers methane and carbon dioxide, 

but it also makes passing reference to other gases too, such as 

radon or VOC’s, though design mitigation for these is covered by 

other standards: Further guidance on VOCs is in CIRIA guides C682, 

C716, and C748. Radon guidance is detailed in BRE Report BR211, 

especially for basements and below ground spaces. For ground gas 

investigations, see BS 8576:2013, and for testing and verification of 

protection measures, refer to CIRIA C735.

The Radon Council is a non-profit organisation that trains 

professionals, including builders, health officers, and lawyers, 

on radon matters.  It sets and enforces standards for radon 

measurement, remediation, and new builds.  Members receive The 

Radon Manual, detailing standards, theory, policy, and practice.  The 

Council collaborates with the BRE and UK Health Security Agency 

on radon standards and government guidance.  Current building 

regulations and the Building Safety Act 2022, effective from 1st 

October 2023, require all construction industry stakeholders to 

follow guidance like BR 211 to protect structures from radon. 

Compliance and competence are crucial under this legislation.

Ground Gas protection is a technical solution to prevent or to control 

gas penetration into properties and structures. Ground Gas protection 

systems are critical in projects constructed on land affected by 

permanent ground gases and/or volatile organic compound (VOC) 

contamination.  Ground gas protection requires specialised designers 

and contractors with the right knowledge, experience, qualifications 

and skill levels. 

Ground gas protection for existing homes in structures is covered in 

Ciria C795: Retrofitting hazardous ground gas protection measures in 

existing or refurbished buildings, or in the case of radon in BR211:2023 

where levels can often be controlled by passive or mechanical 

ventilation. 
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