s . HEALTHIER BUILDINGS

Towards a cl

Whlle wae may not know

all 1he answers yel, an
understanding of the
problems and causes of
indoor air poliution is
developing. Nancy
Thomson reviews the
current situatlon — and
Indicates standards lor a
healthy buliding.

Despite growing concern
about outdoor atr
pollution, indoor air
quality is more relevant to
the health of most people.
The average person spends
90% of his time indoors
(1), and it is there that the
highest levels of many
pollutants and the longest
exposure times are found.

The most important
poltutants which might
lead to il health and
discomfort in non-
domestic buildings are:

» formaldchyde;
» organic gases and
vapours;

» dust;

» airborne (ibres;
» bacteria;

» fungi.

This article also
discusses the measurement
of carbon dioxide as an
indicator of {resh-air
ventilation and introduces
the concept of a 'building
health certificate” [ non-
domestic buildings.

“The average
person spends
90% of his time
indoors, and it
is there that the
highest levels of
many pollutants
and the longest
exposure times
are found”
Formaldehyde is a
colourless gas with many

possible sources due to the
widespread use of urea-

VI Vs viviaase
b e g ——EEITTRST T

o

Recording indoor carbon-dioxid
dilute pollutants.

Category 3 — ‘substances
which cause concern to
man owing to possible
carcinogenic effects’. The
United States
Qccupational Safety &
Health An: lias
reduced the  “ipational
hygicne standards to |
p.p.m. (8 h thine-weighted
average) and 2 p.p.m.
(short tern exposure limit,
which is similar to the UK
maximum exposure limit
under the COSHH
regulations).

In buildings where
formaldehyde is not used
as a working substance,
lower levels would be
appropriate — based on its
ability to irritate the
mucous membrane. There
is no agreement yet how
far exposure levels
accepted in the workplace
should be reduced to apply
to offices where the
pollution has arisen from
the building or its
[urnishings and fittings.

can make it p

ventilation system to
introduce fresh air.
According to one survey
(3), urban air lygically
contains 7 ug/m” of
formaldehyde. In some
cases, it way also be
possible ©  7ind the source
of emissi-u of
formaldehyde and remove
or seal it.

A recent review of
building regulations and
health (4) pointed out that
little is known, in nearly ail
cases, of the clfects of
long-term exposure to low
concentrations of the many
organic gases and vapours
inside buildings. Sources
include the building
fabric, furnishings,
combustion, smoking and
people.

“Little is
known, in
nearly all cases,

of the effects of

10 assess how fresh air can be used 10

m,p-dichlorobenzene,
a-pinene, n-undecans,
trichloroethylene and
styrene. Many other
compounds were
occasionaily found during
the study.

Immportance

Investigations by
Thomson Laboratories in
UK buildings found a
similar range of
substances. For most of
these compounds, indoor
levels exceed those
outdoors — showing once
again the importance of
looking care{ully at air
pollution problems inside
buildings.

The levels at which all of
these compounds are
found are lower by several
orders of magnitude than
those set for workers in
industry. Some buildings
have very much higher
levels than others —
particularly new ones.

This ‘cocktail’ of organic

compounds has been
suggested as one of the
causes of ‘sick building
syndrome’, (6,7). There
are no generally accepted
standards for these
substances outside
factories, so it only makes
sense to take action when
the levels are substantially
above those in the ambient
air and above those in most
buildings.

Both indoor and outdnor
air contain a wide range of
particles of respirable size.
Larger particies are
intercepted in nosc or
oesophagus and
intermediate particles
deposited in the tracheo-
bronchial region; these
particles are not retained in
the body and are likely to
cause no more than coughs
and sneezes. Very small
particles less than 5 pm
behave as a gas and are
exhaled, even though they
penetrate to the innermost
part of Lhe lung.

The most serious health
risk is [rom asbestos. It has
been widely used in the
past for sprayed insulation,
lagging ptpes and boilers,
insulauon board and tiles.
It can cause serious

Th Lab

Health effects of
exposure (0 other fibres,
such as man-made mineral
fibres, have not heen
clearly established,
although they are
suspected of causing eye
irritation,

Most airborne dust in
offices is carpet and paper
dust. A study of Danish
town halls found mean
levels of about 0.2mg/m’,
This dust has also been
suggested as a cause of
‘sick building syndrome’,
but no defintive studies
have yet been made.

Due to the wide range of

species and the limitations |

ol measurement
techniques, knowledge of
the types and
concentration of micro-
organisms in indoor air is
very limited compared
with other pollutants (4).
Concentrations depend on
the ability to form
colonies, which in turn
depends on a suilable
substrate, nutrient and
environment —
particularly humidity and
temperature.

Iil-health effects are of
two types.
— Allergies, ranging from

h Miran 1B2 gas hnaly:n

diseases, including
ashestosis, lung cancer and
mesothelioma. In existing
buildings, asbestos is
usually harmless unless
disturbed.

p ieg uses this Q
to measure levels of airborne containments.

allergic rhinitis to
potentially serious
conditions such as
extrinsic allergenic
alveolitis.

— Infection, ranging from
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formaldehyde as a bonding | The World Health
agent. Its major sources Organisation has set an long-term
are particle board and acceptable limit of 100 exposure 1o low CARBON DIOXIDE LEVELS
urea-formaldehyde foamed | pg/m’ (about 0.1 p.p.m.) . Dala inside and outside a lyplcal ollice
insulation. Other sources | asa 30 minute average concentrations Garbon Dlextda:apm
are {urnishings, floor based on its irritant effects 00— N T S 2 e 2 o
coverings and carpet (11). Of the {nany Y A R A
backing. %)ll'mhogthc few . organic gases . i e o
s s ublished surveys ol e
Toxicity Formaldehydc levels in UK ‘.ln‘? vapours e R A N o S b e i
The recent substantial buildings found that in inside aoo |-
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the toxicity of formaldehyde foam, 70% bmldmg s
formaldehyde (2) has led to | had levels less than 120 0op= i
many regulatory ug/m’, with some A large study of the
authorities reviewing their | exceeding 1000 ug/m?(3). | exposure of individuals in 100 |- & .
position on its While it may be .| California included
carcinogenicity. The possible to limit the use o personal air monitors (5). s G e Al i R R
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placed formaldehyde in One technique is for the | present were n-octane, Carbon dioxide measurements can be used to d the fresh-air ventilation rate from all sources.
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the common cold to
Legionnaires’ Disease.

Some sonrces have
received particular
attention, such as spray
humidifiers in air
conditioned buildings,
where humidifier disease
— sometimes known as
‘Monday sickness’ — can
arise (10) when bacteria
thrive in the drip tray. Air
conditioning cooling coils
can also act as a breeding
site for organic growth.

Airborne levels of
bacteria and fungi
(moulds) will generally be
higher inside buildings than
outside. People release
bacteria, and moulds are
likely to form wherever the
humidity exceeds 70% for
long periods. Some
investigators take swabs
{rom surfaces in the
occupied space and in the
duct system. At Thomson
Laboratories we believe
this to be misleading as
vinble organisms are not
necessarily a hazard, since
bacteria and [ungi are
ubiquitous.

Ilowever, where the
levels of viable organisms
from an air conditioning or
ventilation svstem
significantly exceed those
in the ambient air, it is
likely that the organisms
are growing within the
building services,
necessitating identification
ol the source followed by
remedial Lreatment.

Where levels inside and
outside the building are

., >~

similar, it is likely that the
building is {ree from
serious internal sources of
infection.

Carbon dioxide levels in
accupied buildings are
alwavs greater than
outside. Typical levels
outside are about 330
p.p.m. and differ little
between rural and
industrial areas. Inside
levels are usually 400 wo
500 p.p.m. and sometimes
as high as 800 p.p.m.

The level depends on
the number of people
using the space and the
rate at which fresh air
enters — not to be
confused with the air flow
into a room from the
ventilation system. There
are two sources of fresh air
— make-up air {rom the
ventilation system and
natural ventilation. It is
often possible to estimate
the amount of [resh air
available to dilute
pollutants by counting the
number of occupants and
measuring the difference
between indoor and
outdoor carbon dioxide.

Measurements of carbon
dioxide sormetimes show the
(resh air flow rate to be
well below the design
intention — either because
the system has been poorly
commissioned or, more
often, has been modified,
sometimnes to reduce
energy consumption. In -
such cases and where the
measured level of
pollutants is high, it is

usually possible to increase
the fresh air flow and
improve the internal
environment.

For the last two years,
Thomson Laboratorics has
been devclopmg and using
in practice a building
health certificate for
existing office buildings.
All the pollutants
discussed above are
measured in selected

regions of a building at two
seasons of the year. If
levels are found to be
within generally accepted
criteria a ‘Building health
certificate’ isawarded. O
Nancy Thomson is u divector of

Thamsan Laboratories Lid, The
Stocks, AMilton Keynes ALK 19 77D,

References

1. Brown L. Naiional radiation
survey in the UK: Indoor

~

,"

~

oceupancy factors. Radiation
vaeclmn Dosimetry 5 (4), 203-
208,

s l'un;huc I. F. lland Penman

M. G, Formaldehvde: recent
developments and their
implications (or pathalogisis. Dull
Rny Lnll of Pathologiste 65, 11-

Lvueu L. 11, Ures ﬁumald:hyde
form and formaldehyde emission:
UK experience with cavity wall
insulation. 'roc Formaldehyde
‘Workshop, Litle Rock, Arkansas,
2-6 October, 1983.

. Mant D. C. and Muir-Gray J. A,

Building rzgulaunn and health,

o

&

-~

Repuort 1986.

Pelizzari E. D., Perviu K.,
Hertwell T, D.. Michael L. C.
Whitmore R., ll:nd R.W.,
Smith D, and Zelon ll 10li|

Safety Executive Report No 10,
1988,

Rinside A, Bach E., Breum N.
0., llugod C,, Niclson A. and
Schnieder T. Micravldslnfter i

(TFAM 1|udy) selected

communities in Northern and

Suu;h:rn (,xliruvm- Vol 3, June
987,

Wilson S. and 1ledge H. The
office environment survey: A
stindy of building sickness.
Building Usc Studies Lid, 14/16
Stephenson Way, Eustan, London
NW12HD, 1947,
Sykes J. M Sick bulldi"f

th &

Building R

ureview,

Copenhagen 1985,

Sknv P'. and Valhjorn ), The
"sick* bluhlmg syndrome in the

office cnvironment: 'The Danish
Town Uall vudy, Envt (ned 13
339-349, 1987,

. Sykes §. M. Precautions ngainst
{1ness associated with humidifiers.
Heslth and Safery Executive

No 11, 1788,
WHO Air Quality Guidelines for
Europe. Euro Series No. 23, 1987

@

=3

The BSEE Recruitnent Shosw 1991 has expanded. Now
clectrical engincers are specifically included, and the
show is now jointly sponsmed by Building Services &
Environmental Engineer and Electrical Contracting

News,

This means that the Recruitment Show is even more
geared to the needs of the construction industry huilding

services sector.

With fewer school leavers than ever before, the need to
find suitable candidates for companies wishing to expand
in the sector is becoming ever more difficult. The BSEE
Recruitment Show provides all companies in the busy

RONMENTAL ENGINEERS

RECRUITMENT SHOW
| S ——
BUILDING SERVICES ENVIRONME
AND ELECTRICAL CONT

RACTING ENGINEERS

ecruitmen
Show

THE MARKET PLACE FOR CAREER CHOICES

NOW MORE CHOICES
MORE OPTIONS

platform (o recruit and engage people who are qualified
ns well as those new entrants to the industry who are
secking to widen their careers.

' Because of (he sponsorship of the show by two of the

leading trade and technical journals in the sector, the

BSEE Recruitment Show can justifiably claim that no
other show has its roots in the day-lo-day problems and

solutions of its sector of interest. This deep, practical

and active building services sector with a powerful

The Recruitinent Show is designed for r
companices involved in today's competitive
market. A practical show for practical

8-9th FEBRUARY 1991
RAMADA INN EXHIBITION

Lillie Road, West London
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people.
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knowledge is reflected in the sensible and practical
nature of the show itsell. Designed for working
companies (o solve recruilinent problems — it's that
simple and that direct.

For more information on the BSEE Recruitment Show {ill in this
coupon NOW,

T am interested in exhibiting at BSEE 91 Recruitment Show O
[am interested in 1hiting the DSEE 91 Recruitment Show O

Position
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081-340 3291

For nny more details regarding siand availability at the BSEE
Recrultment Show 1991 — telephone Louise Levy on



