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History of waterproofing
•Unsuitable materials being used
•Defective design causing waterproofing to be misapplied
•Untrained labour

1990s
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Results of basement flooding
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Causes of basement flooding - Inappropriate Materials
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Causes of basement flooding - Inappropriate Materials
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Causes of basement flooding – Defective Design
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The Cost of 
Waterproofing Failure
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Cost of Waterproofing Failure

•Damage to reputations
•Apartments remain unsold
•Budget for remedial works = £60,000
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BS 8102: Code of Practice for Below Ground Waterproofing

•Introduced in 1990, but guidance was too general

•Re-interpreted by landmark Court ruling in 1999
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The Outwing Case
•Outwing Construction -V- Thomas Weatherald, 1999

• Weatherald (main contractor) blamed Outwing
(sub-contractor) for the failed waterproofing

• Judge ruled that, as the tanking membrane 
required perfect workmanship to be effective 
and this could not be expected on a building 
site, the design was at fault

• System must be designed with ease of repair 
and maintenance in mind
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BS 8102: Code of Practice for Below Ground Waterproofing

• Outwing interpretation followed by risk-averse specifiers who

• Select suitable systems and materials

• Use trained designers and specialist installers
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History of Radon Barrier Installation

•Unsuitable materials being used
•Untrained labour
•Defective official design guidance
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Defective Official Guidance – BR 211

•Can use 1200 gauge polythene (but acknowledges that radon 
will diffuse through it!)

•Proposes below ground techniques that are not waterproof 
(suggests bitumen, cementitious coatings etc)
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Result of Defective Official Guidance

•High level of failure in radon barriers

•Northampton study – 60% failure
“Do radon-proof membranes reduce radon levels adequately in 
new houses?”, Denman et al, (2005)

•Informal official investigations indicate high levels of failure –
anecdotally, around 25%
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Cost of Gas Protection Failure
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Cost of Gas Protection Failure

•Local Education Authority - College
•Built 15 years ago, should have included radon protection

•Recently tested for radon
Location Radon level, Bq m -3 Comment

Office – Facilities 
Manager

6600 Single occupant

Office – Facilities team 8500 Multiple, part time 

Stationery store 10500 Occasional use 

Café 1100 Public access

Class room 4a 900 Next to café

Class room 2 (1st aid) 800 Across corridor 

Room 3, staff IT 1400 Far end of block

Class room 14 1200 Upper floor level
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Cost of Gas Protection Failure
•Cost of remediation = £27,000 

+£1500 annually for testing & maintenance

•Cost of installing protection at time of construction at today’s values

= £7000, less cost of DPM/vapour barrier used
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Radon Updated Guidance

•Industry-led initiative 
• “Updated Guidance for the Management and Remediation 

of Radon Gas in Buildings” The Radon Council, (2009)

•Global advice
• “WHO Handbook on Indoor Radon: A Public Health 

Perspective”, World Health Organisation, (2009)
• Points the finger at who is responsible for indoor radon 

concentrations
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Waterproofing Updated Guidance

•Industry-led initiative 
• “BS 8102 – Code of Practice for Below Ground 

Waterproofing”, BSI, (due mid December, 2009)

• Revision of 1990 document
• Now includes reference to radon throughout
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•“From data collected in workplaces it is clear that basements 
have a higher radon potential than ground floors, and that high 
radon concentrations can be found in basements anyw here 
in the country, regardless of Affected Area status .”

Tracy Gooding, Health Protection Agency,
Environmental Radon Newsletter, Winter 2007

Waterproofing Updated Guidance – Why Radon is Included
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Proposed additions to BS 8102
•“It is essential for any project involving below ground structures that 
strategies for dealing with groundwater, soil gases and contaminants 
are considered from the very earliest stages of the planning and
design processes.”

•“The advice of a geotechnical specialist should be sought on the 
geology and hydrogeology...”

•“A desk study should be carried out to assess the geology and 
hydrogeology, including soil permeabilities, flood risk, radon and other 
ground gases and contaminants”



By Appointment to Her Majesty 
Queen Elizabeth II Damp Proofing 
and Timber Treatment Specialists 

ProTen Services Ltd., Bath

Proposed additions to BS 8102
•“A risk assessment should be carried out......and should consider the 
effects of .......radon and other gases.”

•“The insertion of a ground barrier for the prevention of radon and 
other ground gases from entering a structure should be considered in 
the design, choice of the materials and installation of any 
waterproofing system.”

•“It might be necessary [to ventilate the voids created behind the
membrane] in certain circumstances, such as where there is a 
potential for radon or other ground gases to be present. In these 
circumstances, specialist advice should be sought during the design 
phase.”
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Lessons Learnt
•Type of system and materials to use
•Who should design the system
•Who should install the system
•Accurate guidance needed
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Lessons Learnt
•In reviewing the lessons learnt, so far as radon is concerned, 
the glaring omission is the lack of sound official guidance and 
leadership

•History shows that improvements in standards in the design & 
installation of gas barriers will only be driven by industry and
professionals, who are also motivated by an underlying prospect 
of litigation

•For example, Government attitude to radon can best be 
summarised by the ensuing clip…
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Any Questions? 

martin.freeman@protenservices.co.uk

07747 468 555

www.protenservices.co.uk


