
SoBRA Subgroup.  Vapour Intrusion and Risk

Terms of Reference (June 2025)

Membership

Tim Rolfe (SoBRA committee sponsor) YES Environmental
David Dyson (lead) AECOM
John Rhoades City of Lincoln Council
Martin Weil Onyx Geo
Damian Watkin EPG
Becky Whiteley WSP
Alessandro Dunne AtkinsRealis
Claire Chamley Arup
Kenny McLaren Mason Evans Partnership
Andrew Garrity e3p
John Andrews EPG
Simon Cole Stantec
Matt Lennard NHBC
Aaron Stokoe Brownfield Solutions
Tim Morgan Arup
Andrew Fellows RSK Geosciences
Alberto Cazzaniga GB Card
Jenny Bohill AtkinsRealis

Note: Membership of the subgroup will be under regular review, with places allocated to those who
actively contribute, i.e. fulfil their work remit in the timescales agreed with the subgroup Lead, in
liaison with SoBRA’s Executive Committee.

The SoBRA Executive Committee, in liaison with the subgroup Lead, reserve the right to remove
Members of the subgroup.

Only members of the subgroup who have actively contributed will be credited within any
publications.

Privacy Statement

At SoBRA, we are committed to protecting and respecting privacy. SoBRA retains a Privacy
policy that can be found at https://sobra.org.uk/about-us/. As members of this subgroup you
are agreeing to the terms of this Privacy policy in full. Throughout this project subgroup
members are also agreeing to share their email and contact details with the other members of
this group. Personal data should not however be disclosed to unauthorised people, either
within SoBRA or externally without approval



Purpose and Objectives

The purpose of the Vapour Subgroup is to:

● support and promulgate technical excellence in the assessment, estimation & evaluation of
risks associated with vapour intrusion and exposure.

● To encourage best practice by delivering practical advice to support decisions regarding
the appropriate management of vapour risks;

● To develop guidance in a timely manner;
● To develop guidance that is cognisant of guidance being developed by the ground gas and

radon sub-groups, to the extent that assessment considerations and approaches overlap;
● To periodically represent SoBRA at conferences in respect to the sharing of learning

outcomes;
● To mentor and support one another; and
● Build on and where necessary link back to the publications developed by the previous

vapour sub-group.

The above are considered to align with the SoBRA core objectives:

● To encourage “good practice” in the practical applications of risk assessment to support
decisions regarding the appropriate management of land contamination.

● To facilitate the dissemination of, and widen access to, knowledge regarding land
contamination risk assessment.

Specific objectives include:

● evaluate and summarise the current vapour intrusion modelling and assessment
options including benefits and limitations;

● evaluate and summarise the different screening distance guidance approaches and
comment on requirements and limitations for use in the UK;

● provide guidance, equations and worked examples to support practitioners in vapour
intrusion risk assessment;

● develop soil vapour assessment criteria; and

● review different remediation approaches (source removal vs. break pathway) and their
suitability for mitigating vapour intrusion risks, including uncertainty.

Resource Expectations

Calls will be held monthly, although not all members are expected to be able to attend all calls.
Members are anticipated to attend a minimum of 4 calls per year, focused on those where
discussions over tasks allocated to that Member are anticipated / included in the agenda.

Resource expectations will vary by individual and with delivery expectations. It is anticipated
that one to two days on average per month should suffice.

Details of the Initiative

The previous vapour sub-group was established in 2018 with the intention of publishing five
guidance documents:



● Note 1A: CSM development for assessment of VI linkages in the UK
● Note 1B: Soil gas sampling for assessment of VI risks
● Note 1C: VI data collection options available
● Note 1D: VI modelling options available
● Note 2: Soil Gas vGAC

Of these, Guidance Notes 1A to 1C were published between September and October 2022,
with the subgroup closing before Note 1D or Note 2 were developed.

Prior to this, in 2018, SoBRA also published a document titled ‘Practical Tips to Share: Soil
Vapour Intrusion’.  The August 2024 update noted that the practical tips document was largely
superseded by the 2022 Guidance Notes 1A to 1C.

This revived vapour sub-group has been brought together to build on the work completed by
the previous sub-group, and taking into account the ‘Other Considerations’ described in
Section 6 of the SoBRA Groundwater Vapour GAC Report1.

The key aspects of the sub-groups work therefore involve:

● reviewing and summarising the existing available models/tools/resources for carrying out
vapour intrusion risk assessments, describing the benefits and limitations of each with
respect to real world and complex VI CSMs (ref back to Note 1A),

● describing all of the options available for VI risk assessments in the UK, including
underlying equations, and worked examples, and

● developing vapour GAC for a standard UK CSM (being clear on the derivation assumptions
and limitations for use in various UK scenarios e.g. where foundations may be different for
new buildings vs. older buildings, and building dimensions will vary.

Bearing in mind the discussion in the groundwater vapour GAC report, the following are also
key considerations to be addressed:

● Acute vapour risks (health or explosion);
● Lateral and vertical screening distance assessment approaches, for both dissolved phase

and NAPL sources;
● Additivity of multiple soil / groundwater / NAPL sources or multiple contaminants with

additive effects (e.g. TPH fractions);
● Degradation of contaminants to daughter products (which may be more toxic);
● Capillary fringe effects;
● Odour thresholds;
● Vapour saturation limits, including for contaminant mixtures;
● Discrepancies in TDIinh calculations from Reference Concentrations (RfC);
● Effective solubility;
● Aerobic biodegradation;
● Effects of building foundation design;
● Potential marker compounds (e.g. benzene) for risks from petroleum fuels;
● NAPL/groundwater source direct contact with foundation; and

1 SoBRA, Sept. 2024.  Development of Generic Assessment Criteria for Assessing Vapour Risks to Human Health from Volatile
Contaminants in Groundwater



● Preferential pathways.

Suggested Deliverables

It is proposed that the sub-group will produce the following deliverables:

1. Screening distance report.  This short document will provide a summary of the various
published guidance documents that describe screening distance approaches.  Proposed
screening distances from published guidance will be set out, along with the assumptions
and limitations for their use.  The memo is intended as an informative and will remain
neutral on the use of screening distances in UK assessments.

2. Soil vapour GAC.  The sub-group will produce a report which mirrors the approach taken
for deriving the groundwater vapour GAC, and publishes the vapour GAC that are
equivalent to the published GWvapGAC (with the subsurface soil to indoor air correction
factor potentially removed).  A key element of the document will be to highlight the key
assumptions within the CSM so that assessors are able to satisfactorily judge whether it is
appropriate to use the vapour GAC.  The document will also cross-reference the existing
SoBRA VI publications so that the GAC are used appropriately in terms of sampling data.
The vapour GAC memo will also address the issue of odour thresholds where these might
be lower than the GAC.

3. Vapour DQRA Guidance.  The sub-group will produce a detailed report identifying globally
recognized approaches, methods and models for carrying out vapour intrusion risk
assessments.  The benefits and limitations (including key assumptions) of each approach
will be described with reference to the typical UK VI CSM scenarios.  The equations for
each approach will be provided along with worked examples.  It is currently expected that
the sub-group will look at (not limited to):

● The Johnson & Ettinger model as applied by USEPA spreadsheets and CLEA
● BioVapor, based on J&E and incorporating biodegradation of hydrocarbon vapours

in the unsaturated zone
● Volasoil, developed by RIVM in The Netherlands
● Modular approaches using advection and diffusion equations through multiple

horizons (e.g. soil, sub-floor void, concrete floor) as discussed by Steve Wilson2.

The guidance will include parametric sensitivity analysis and comparison of the different
approaches to help assessor’s choose the most appropriate approach for their DQRA.

4. Vapour Mitigation / Remediation Appraisal and Design Report. The sub-group will
produce a high-level report outlining the various remediation and mitigation options that
are available to reduce vapour risks to acceptable levels.  Initial thoughts include active
source treatment removal, plus pathway intervention (membranes, sub-floor ventilation
etc.).  The report will include benefits and limitations of each option; the sub-group has a
particular interest in explaining/ demonstrating that stating that a vapour membrane will

2 Steve Wilson, July 2008.  Modular approach to analysing vapour migration into buildings in the UK.  Land
Contamination & Reclamation 16(3):223-236



be installed in a new development is not necessarily a suitable solution.  If time permits, the
report could include details of how to assess the permeation of vapour membranes, or the
effectiveness of installing sub-floor ventilation.

Methods of Working

It is proposed that the sub-group will be split into three working groups, each working on one
of the first three deliverables described above.  David Dyson, the overall sub-group lead, will
set up monthly catch-up calls with each working group, and act as a link between the three
working groups.

The fourth deliverable will be developed once one or more of the first three working groups
has completed its task and sub-group members become available to set up the final working
group for deliverable number 4.

The members for each working group are proposed as:

Screening distance Vapour GAC Vapour DQRA guidance
Martin Weil Becky Whiteley John Andrews
Claire Chamley Tim Morgan Simon Cole
Kenny McLaren John Rhoades Matt Lennard
David Dyson Andrew Garrity Damian Watkin
Jenny Bohill Aaron Stokoe Andrew Fellows

Alberto Cazzaniga Alessandro Dunne

All outputs are to be produced and self-reviewed by the working group, before being passed to
the sub-group lead for review.

Once reviewed by the sub-group lead, draft documents will be issued to the executive
committee for their review.

Anticipated Timescales

The timescales in the simple Gantt Chart below are for production of the first draft of the
report and its submission to the SoBRA committee.  Tasks including SoBRA committee review,
report revisions, and finalisation of the report are not shown.  It is anticipated that a further 2
months could be needed from issuing the first draft to finalisation of the report.

Deliverable (draft)
May-

25
Jun-
25

Jul-
25

Aug-
25

Sep-
25

Oct-
25

Nov-
25

Dec-
25

Screening distance memo

Vapour GAC
Vapour intrusion DQRA
guidance

Mitigation measures tbc

Liaison with Executive Committee

1. Following drafting agreed by the sub-group, this document is to be submitted to the Exec
Committee sponsor (Tim Rolfe) for approval at committee level.

2. Progress report to be delivered at SoBRA AGM.



3. Tim Rolfe (SoBRA sponsor) to be copied in on all communications and invited to all
meetings.

4. David Dyson to arrange separate quarterly catch-up meetings with Tim Rolfe.
5. ToR to be updated on an annual basis.

Liaison with others

Damian Watkin to act as liaison between vapour sub-group and ground gas / radon sub-group.

Feedback from regulators gained through sub-group members, including Matt Lennard at
NHBC and John Rhoades representing Local Authorities (link to NCLOG).

Simon Cole to liaise with the Energy Institute (EI) with particular reference to identifying
whether the SoBRA sub-group can obtain a copy and reference the EI screening distance
report.

Data Storage

A dedicated OneDrive folder has been set up for the subgroup to be used as a secure
repository for the sharing of data.

The Sponsor will annually transfer its contents to the SoBRA Google Drive that acts as a
central repository of all Society related efforts and communications. By reminder, everyone
who works for or volunteers with SoBRA has some responsibility for ensuring personal data is
collected, stored and handled appropriately. Each member that handles personal data must
ensure that it is handled and processed in line with this policy and data protection principles.
When data is stored electronically, it must be protected from unauthorised access, accidental
deletion and malicious hacking attempts as per the requirements of our privacy policy.


