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When we first started work on green and sustainable building in the 90s,
health impacts were central to the concept of green building

1992
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1994/1997

In 1996 the AECB contributed to
the Greenpeace publication
Building Without PVC

late 90s ...health impacts of
building materials was a key issue
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Then energy saving becomes the only game in town
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My book looks at health issues and building materials and tries to summarise the evidence about
the damaging health effects of hazardous materials
Coming  soon…

Building Materials, Health and
Indoor Air Quality
No Breathing Space?
Authored by Tom Woolley
The impact of building materials and construction methods on the health
and wellbeing of occupants is often underestimated. This book is an
essential guide to understanding and avoiding hazardous materials and
poor air quality in buildings. The author covers a range of issues
beginning with an explanation of how buildings work and how this
influences the health of occupants and users. The text covers:
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Ventilation, air conditioning and indoor air quality
Damp and mould
Asthma and respiratory problems
Cancer and endocrine disorders
Radiation and radon
Hazardous building materials used in construction
Indoor air quality and emissions
Ecological  alternatives  and  approaches  and  remedies  for  ‘sick’  
buildings

The book also guides the reader through the confusing world of
regulations, EU and international guidelines and certifications, and
provides a critical analysis of different theories of healthy buildings and
philosophies.
Written in a clear and accessible style, this book provides indispensable
advice and information to anyone wishing to better understand healthy
buildings and materials. It is essential reading for architects, surveyors,
public health professionals, facilities managers and environmentalists.
Contents
1. Introduction
2. Volatile Organic Compound Emissions
3. Emissions from materials – Why do we need to use hazardous
chemicals?
4. Cancer, Carcinogens and Building Materials
5. Other Hazards and Radiation
6. Hazardous Materials to be avoided and why
7. Mould, Damp, Fuel Poverty and Breathability
8. Ventilation and a critique of Passiv Haus
9. Dealing with problems in existing buildings
10. Healthy building theories
11. How to build healthier buildings
12. Policy Issues for Healthy Buildings – A critical analysis

www.routledge.com/9781138934498
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Chapter 1: Introduction
Chapter 2: Volatile Organic Compound Emissions
Chapter 3: Emissions from materials – Why do we need to use
hazardous chemicals?
Chapter 4: Cancer, Carcinogens and Building Materials
Chapter 5: Other Hazards and Radiation
Chapter 6: Hazardous Materials to be avoided and why
Chapter 7: Mould, Damp, Fuel Poverty and Breathability
Chapter 8: Ventilation and a critique of Passiv Haus
Chapter 9: Dealing with problems in existing buildings
Chapter 10: Healthy Building Theories
Chapter 11: How to building Healthier Buildings
Chapter 12: Policy Issues for Healthy Buildings – A Critical Analysis
Appendix A: Carcinogenic Chemicals used in buildings and building materials
Appendix B: Useful Organisations

TOM WOOLLEY

Thursday, 2 February 17

Most modern building involves the extensive
use of petrochemical based, hazardous and
carcinogenic materials

BASF factory in Ludwigshavn
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Isocyanates - the basis of polyurethane and phenolics
made with Phosgene - (mustard gas) according to the US EPA
Health Effects of Isocyanates
Isocyanates are highly reactive chemicals. Isocyanates are
produced by treating amines with phosgene – a gas used in
the trenches during World War I.
Exposure to isocyanates can cause skin, eye, and lung
irritation as well as asthma and immuno - sensitization. The
EPA has described isocyanates as the "leading attributable
cause of work-related asthma." The EPA has also stated that
there is no recognized safe level of exposure to isocyanates
for sensitized individuals. (www.iadclaw.org and wikipedia)
though TDI can now me made in a phosgene free process

Isocyanates can affect the thyroid control loop
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Some architects have blacklisted Dow Products
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These blazes caused by foam insulation catching fire
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Chemical pollutants such as flame retardants blamed for deaths of whales and orcas

State of the Science of

Endocrine
Disrupting
Chemicals - 2012
Edited by
Åke Bergman, Jerrold J. Heindel, Susan Jobling,
Karen A. Kidd and R. Thomas Zoeller

INTER-ORGANIZATION PROGRAMME FOR THE SOUND MANAGEMENT OF CHEMICALS
A cooperative agreement among FAO, ILO, UNDP, UNEP, UNIDO, UNITAR, WHO, World Bank and OECD
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Energy and Buildings, 43 (2-3), pp. 498-506 (2011) doi:10.1016/j.enbuild.2010.10.015

Assessment  of  the  fire  toxicity  of  building  insulation  
materials
Anna A Stec and T Richard Hull
Centre for Fire and Hazard Science
University of Central Lancashire
Preston, PR1 2HE, UK
aastec@uclan.ac.uk

Abstract
A significant element in the cost of a new building is devoted to fire safety. Energy efficiency
drives the replacement of traditional building materials with lightweight insulation materials,
which, if flammable can contribute to the fire load. Most fire deaths arise from inhalation of
toxic gases. The fire toxicity of six insulation materials (glass wool, stone wool, expanded
polystyrene foam, phenolic foam, polyurethane foam and polyisocyanurate foam) was
investigated under a range of fire conditions. Two of the materials, stone wool and glass
wool failed to ignite and gave consistently low yields of all of the toxic products. The
toxicities of the effluents, showing the contribution of individual toxic components, are
compared using the fractional effective dose (FED) model and LC50, (the mass required per
unit volume to generate a lethal atmosphere under specified conditions). For
polyisocyanurate and polyurethane foam this shows a significant contribution from
hydrogen cyanide resulting in doubling of the overall toxicity, as the fire condition changes
from well-ventilated to under-ventilated. These materials showed an order of increasing fire
toxicity, from stone wool (least toxic), glass wool, polystyrene, phenolic, polyurethane to
polyisocyanurate foam (most toxic).

Introduction
The primary function of most buildings is to provide shelter from wind and rain, and to
protect their occupants from uncomfortable temperatures. Traditional building materials,
such as brick, stone and timber have higher thermal capacities and higher thermal
conductivity, and were suited to systems providing poor or slow control of the indoor
temperature. Modern, lightweight building materials are cheaper to produce, transport and
erect, and offer improved thermal insulation, allowing more efficient temperature control.
In the US, 50-70% of domestic energy usage is for temperature control1. However, in
comparison to traditional materials many insulation materials present a greater fire hazard,
being less effective fire barriers, more combustible and having higher fire toxicity. The
increased use of lightweight insulation materials will help to meet targets for carbon
emissions, but this should not be at the expense of fire safety.
1

Earlier studies of the fire toxicity of insulation materials were only undertaken under well-ventilated conditions, and
inconsistencies in the methodology made it difficult to extrapolate the measured toxicity to real fire conditions.
However, both studies showed an increase in fire toxicity from glass wool and stone wool to polyurethane foam.
The current work shows lower carbon monoxide yields for all materials under well ventilated conditions, compared
to under-ventilated conditions, although the presence of halogens (presumably present as flame retardants)
increases the CO yield in well-ventilated conditions. For the two nitrogen-containing materials, PUR and PIR,
the yields of hydrogen cyanide also increases with decrease in ventilation. When these yields are
expressed in terms of the fire toxicity this shows a dramatic decrease in toxicity for the most common and
most toxic under-ventilated condition PIR > PUR > PHF > EPS.
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Increased air tightness is one
of the main problems we face
today. Sealing buildings up in a
plastic bag is leading to a
range of unintended
consequences
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“As a result of making buildings more airtight to meet energy efficiency regulations, hazardous
chemicals are trapped in houses for longer”
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“99,000 deaths per annum in Europe are caused by poor indoor air quality
according to the Royal College of Physicians. “

Every breath
we take
The lifelong
impact of
air pollution
Report of a working party
February 2016

Thursday, 2 February 17

Alpha-Isomethyl Ionone
a possible human immune system toxin
known to irritate the skin and trigger allergic reactions

for some people.
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Many of the solutions advocated
to solve fuel poverty make
health worse

Matilda’s Planet Manufacturing Limited

APPROVAL
INSPECTION
TESTING
CERTIFICATION

1 Green Place
Unit 36 Kenfig Industrial Estate
Margam
Port Talbot SA13 2PE
Tel: 01442 840370 Fax: 01656 747338
e-mail: ken.pritchard@matildasplanet.co.uk
website:www.matildasplanet.co.uk

TECHNICAL APPROVALS FOR CONSTRUCTION

Agrément Certificate

13/4988

Product Sheet 1

MATILDA’S PLANET WALLING — INTERNAL INSULATED WALL
MATILDA’S PLANET INTERNAL WALLING INSULATION
This Agrément Certificate Product Sheet (1) relates
to Matilda’s Planet Internal Walling Insulation, an
internal, prefabricated, modular insulation system
comprising rigid Polyisocyanurate (PIR) boards bonded
to plasterboard, for use as an insulating dry lining to
masonry walls, in existing and new dwellings and
buildings of similar occupancy.
(1) Hereinafter referred to as ‘Certificate’.

CERTIFICATION INCLUDES:
• factors relating to compliance with Building
Regulations where applicable
• factors relating to additional non-regulatory
information where applicable
• independently verified technical specification
• assessment criteria and technical investigations
• design considerations
• installation guidance
• regular surveillance of production
• formal three-yearly review.
KEY FACTORS ASSESSED
Thermal performance — the system can contribute to limiting heat loss through walls and the U values achieved will
depend on the overall construction and insulation thickness (see section 6).
Condensation — the system can limit the risk of surface condensation and the risk of interstitial condensation should
be assessed for each case (see section 7).
Behaviour in relation to fire — the boards have a classification of A1 in accordance with EN 13501-1 : 2002
(see section 8).
Durability — under normal conditions, the boards are rot-proof, dimensionally stable and durable and will have a life
equal to that of the building in which they are installed (see section 10).
The BBA has awarded this Certificate to the company named above for the system described herein. This system
has been assessed by the BBA as being fit for its intended use provided it is installed, used and maintained as set
out in this Certificate.
On behalf of the British Board of Agrément
Date of First issue: 13 May 2013

John Albon — Head of Approvals

Greg Cooper

Energy and Ventilation

Chief Executive

The BBA is a UKAS accredited certification body — Number 113. The schedule of the current scope of accreditation for product certification is
available in pdf format via the UKAS link on the BBA website at www.bbacerts.co.uk
Readers are advised to check the validity and latest issue number of this Agrément Certificate by either referring to the BBA website or contacting the BBA direct.

British Board of Agrément
Bucknalls Lane
Watford
Herts WD25 9BA

©2013
Page 1 of 7
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tel: 01923 665300
fax: 01923 665301
e-mail: mail@bba.star.co.uk
website: www.bbacerts.co.uk

Mould growing on polystyrene and gypsum board dry lining
due to interstitial condensation
Thursday, 2 February 17

victims of cavity wall
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CANCER

50% expected to suffer from cancer
ageing, diet, lifestyle and
environmental causes
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Environmental causes of cancer
Presidents cancer panel (USA)
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“The true burden of environmentally induced cancers has been
grossly underestimated.
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Exposure to environmental carcinogens (chemicals or substances
that can lead to the development of cancer) can occur in the
workplace and in the home …

L]ViLZ8Vc9dCdl

It has long been known that exposure to high levels of certain
chemicals, such as those in some occupations, can cause cancer.
There is now growing scientific evidence that exposure to
lower levels of chemicals in the general environment is
contributing to society’s cancer burden.”
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Leading UK cancer charities do not
have policies to exclude cancer
causing materials from their
buildings.”
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Hannun and his team also used other lines of evidence to try to pinpoint the contribution of
environmental factors to cancer risk. They looked at epidemiological data showing that,
for example, people who migrate from regions of lower cancer risk to those with higher
risk soon develop disease at rates consistent with their new homes. The authors also
examined patterns in the mutations associated with certain cancers; ultraviolet light, for
example, tends to create a tell-tale signature of mutations in DNA. And they used other
mathematical models, expanding the data set used in the earlier work to include prostate and
breast cancer — two of the most common cancers.
“There’s no question what’s at stake. This informs whether or not we expend energy on
prevention.” The models suggested that mutations during cell division rarely build up to the
point of producing cancer, even in tissues with relatively high rates of cell division. In almost
all cases, the team found that some exposure to carcinogens or other environmental
factors would be needed to trigger disease.
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The scientific literature, I have found, suggests that
ventilation does not entirely remove pollutants;
many are persistent
SOURCE CONTROL is the answer - adopting the
precautionary principle
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Why use natural bio-based healthy materials?
I am on the board of Natureplus, a European wide
certification organisation for ecological materials
Natureplus certifies non hazardous materials
In Austria, use of Natureplus certified materials attracts
grants and subsidies. Healthy materials represent a major
and mainstream sector of the industry
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This guide to the designs, technologies and materials that really make green buildings work will help architects,
specifiers and clients make informed choices, based on reliable technical information.
Low Impact Building: housing using renewable materials is about changing the way we build houses to reduce their
‘carbon’ footprint and to minimise environmental damage. One of the ways this can be done is by reducing the energy
and environmental impact of the materials and resources used to construct buildings by choosing alternative products
and systems. In particular, we need to recognise the potential for using natural and renewable construction materials
as a way to reduce both carbon emissions but also build in a more benign and healthy way. This book is an account of
some attempts to introduce this into mainstream house construction and the problems and obstacles that need to be
overcome to gain wider acceptance of genuinely environmental construction methods.
The book explores the nature of renewable materials in depth: where do they come from, what are they made of and
how do they get into the construction supply chain? The difference between artisan and self-build materials like earth
and straw, and more highly processed and manufactured products such as wood fibre insulation boards is explored.
The author then gives an account of the Renewable House Programme in the UK explaining how it came about
and how it was funded and managed by Government agencies. He analyses 12 case studies of projects from the
Programme, setting out the design and methods of construction, buildability, environmental assessment tools used in
the design, performance in terms of energy, air tightness, carbon footprint and post-occupancy issues.
The policy context of energy and sustainability in the UK, Europe and the rest of the world is subjected to a critical
examination to show how this affects the use of natural and renewable materials in the market for insulation and other
construction materials. The debate over energy usage and embodied energy is discussed, as this is central to the
reason why even many environmentally progressive people ignore the case for natural and renewable materials.

LOW IMPACT BUILDING Housing using Renewable Materials

My last book was about the value of bio-based, natural
breathable and hygroscopic materials to insulate buildings
better

The book offers a discussion of building physics and science, considering energy performance, moisture, durability,
health and similar issues. A critical evaluation of assessment, accreditation and labelling of materials and green
buildings is central to this as well as a review of some of the key research in the field.

Thursday, 2 February 17

Woolley

The author
Tom Woolley is an architect and educator and self-builder. He has taught at the Architectural Association, Strathclyde University,
Hull School of Architecture, Queens University Belfast, University of Central Lancashire, UiTM in Malaysia, University of Umea, the
Centre for Alternative Technology in Wales, University of Bath and University of Gloucestershire. His research work and writing has
covered housing policy, sustainable materials and design theory. He is active in the Co-operative party, ARC-PEACE and Scientists for
Global Responsibility. He has helped to establish the Alliance for Sustainable Building Products in the UK. Working with Rachel Bevan
Architects in County Down in Northern Ireland, he is also involved in organic gardening and sustainable woodland management.

LOW IMPACT
BUILDING
Housing using Renewable Materials

Tom Woolley

Two low energy timber frame houses in North Wales built with wood fibre insulation designed
by Rachel Bevan Architects, also involves post occ. monitoring and evaluation

Wood fibre insulation
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Hempcrete

William Stanwix and Alex Sparrow

Text

The

Hempcrete
Book

Designing and building with hemp-lime

Tom Woolley Rachel Bevan Architects
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Harrison Spinks growing hemp in Yorkshire
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Our demonstration hemp lime house in Northern Ireland
was listed as one of the top ten UK eco houses. We know how succesful the
moisture buffering is in practice
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Large mainstream buildings using hempcrete
Kanes Foods

Adnams Brewery

Marks and Spencers superstore in Chester
with all the walls made from hempcrete
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North Wales

Recent hempcrete projects in UK
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Hempcrete is a perfect material for insulating old buildings
accepted for work to listed buildings in Bristol
(thanks to Simon Lewis http://www.simonjameslewis.com/)
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Hempcrete currently being cast in the
Rediscovery Centre in Dublin

Thursday, 2 February 17

Thursday, 2 February 17

Thursday, 2 February 17

How to get rid of VOCs and other pollutants?
Hope the pollutants will go away
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120,000 words just to scratch the surface of the range of hazards in buildings

BUILDING MATERIALS, HEALTH
AND INDOOR AIR QUALITY
NO BREATHING SPACE?

If you didn’t follow all
of this ...
buy the book!
Contact me for details of more
events on healthy buildings
and for advice and consultancy on
indoor air quality testing and
specifying non-hazardous materials

tom.woolley@btconnect.com

TOM WOOLLEY
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