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SUMMARY REPORT

The Working Group was convened to consider the state of knowledge of
organic poliutants in indoor air, and to assess what is known about the
adverse effects on health that could result from scurrent levels of exposure.
The Working Group was organized in connection with, and immediately following,
the 4th International Conference on Indoor Air Quality and Climate in
Berlin (West), which was held from 17 to 21 August 1987. It comprised
13 temporary advisers from seven countries and a representative of the
Commission of the European Communities.

The Working Group considered the progress made in recent years in
characterizing the nature and distribution of organic chemicals in the indoor
atmosphere. The findings from a number of systematic gtudies of persomal
exposures and of studies of residential indoer environments were reviewed, and
the results were integrated and consolidated, giving for each compound of
significance the distribution of concentrations that had been reported. It
was found that the concentrations and the species of volatile organic
compounds were very similar in the studies comsidered. In each case, these
concantrations were highar tham the corresponding outdoor concentrations,

indicating significant sources and emissions of these compounds in the indoor
environment,

The Working Group also cousidered the state of kncwledge about the health
effects assgeiated with each of these compounds, and in each case evaluated
these effects hoth at high concentrations and at the concentrations reported
in indoor environments. The health effects considered included genotoxie
effects, systemic toxicity, irritant effects and odour and cther BETISOTY
effects. For the large majority of the compounds involved, the comcentrations
reported in the indoor environment are several orders of magnitude lower than
the concentratiens at which adverse health effects have been reported. For

sensory effects, this separation iz much smaller and for some compounds it is
absent.

Some of the chemicals, such as benzene, have Leen shown to be
careinogenic in humans while others, such as trichloroethylene, carbon
tetrachloride and chlorcform, have been demonstrated to be carcinogenic in
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rodents and are suspected human czreinggens. At the concentrations found in
indoor environmenrts, their contribution teo causation of cancer in the
population is judged negligible to minimal. The Working Group identified a
number of organic contaminants where exposure distributions are inadequately
known but which cause potentlally more concern. Such contaminations are
gxemplified by the complex mixture of envirommental tobacco smoke, soot from
unvented combustion, and those associated with some forms of cooking.
Similarly, bioeides used in and about the home need to be evaluated with
ragpect to the hazard associated with current usage.

The Working Group discussed methods that allow the simultaneous
incorporation of exposure distribution data, carcinogeniec unit risk estimates
or other exposure-effect relationships, background incidence of the illness
under comsideration., and any workplace or indoor standards and guidelines into
an overall impact on the health of the population of current exposures to a
gpecific organic compound. Such standardized approaches are necessary to
develop priorities for research and for mitigating exposure.

Many organic compounds found in indoor air have been reported to have
toxic effects, but most of these reports concern industrial ocecupational
exposures at concentrations considerably higher than these reported in
nonindustrial indoor environments. The Working Group considered many of the
most ublquitous organic compounds reported in indoor air, and concluded that
the reported concentrations in indoor air surveys were several orders of
magnitude below the levels at which systemic effects have been reported for
each compound. The same was found to bhe truye for irritation characterized by
tizgue damage.

Organic compounds in indoor air can produce sensory effects such as
perceptions of cdour and irritation, which can severely affect human health
and wellbeing. Some organic compounds have been shown to medify behaviour
through their effect on the central nervous system at concentrations found in
“some industrial environments,., In nonindustrial environments, however,
concentrations are several orders of magnitude lower. Although considerable
progress was noted in the evaluation of sensory effects of organic compounds
in indoor air, this evaluation remains a difficult and complex problem. The
effects are mostly acuke, often tramsitory and usually reversible, but the
total number of pecople invalved can be gquite large. As a result, the total
public health importance and the effect of reduced wellbeing on gquality of
life and productivity is likely to be significant but as yet difficult to
quantify.

Conclusions and recommendations

All the conclusions and recommendations agreed on by the Working Group
refer specifically and only to indoor enviromments and indoor air quality.

Conelusions

1. The distribution of indoor concentrations of CO, NO: and volatile

organic compounds i1s much better known than those of very volatile,
semi—volatile and particle-bound organic compounds, and reactive substances
from all thege groups. There iz a need to collect data on the distribution of
the latter groups.
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Z. Organic compounds may cause odours, mucosal and sensory irritation and
airway effects at levels encountered indecors. Any acute toxic effectz ro
various organs usually occur only at concentratioms higher than normally
encountered indoors.

3. Evaluating the effect on health of single compounds may not always be
adequate, begause indoor pollutants usually cccur in mixtures and many sources
emit mixtures of pollutants. However, with the present state of knowledge,
oniy a compound-by—compound approach can be applied to risk estimates in most
instances.

4, Exposure to organic compounds, particularly semi-—wvolatile and
particle-bound compounds found in the indoor environment, occurs by various
routes (inhalation, ingestion and skin absorption). The assessment of total
dose and the relative contribution of indoor air exposure requires further
study.

5. The detection limits of analytical instruments used at present do not
coincide with the detectlion limits of hwuman sensory systems. Therefore, many
strong odorants may not yet have been chemically identified.

6. An indoor concentration limit value based on the detection or recognition
of an odour or a sensory irritant by 50% of people (EDso) will not protect

the most sensitive part of the population. Alsc, such a limit does not
protect against systemic or genotoxic effects of substances that are not
odorants or irritants.

7. Methods are available to assess the total effect in terms of chronic
disease of indoor organic air pollutants. These incorporate all available
information on expozure distribution, health effects measured in other
settings, and the background incidence of the disease in question.

8. The available information on the potency as oderants or sensory irritants
of organic air pollutants commonly encountered indoors is inadequate.

Recommendations

1. To facilitate the use of data on exposure to organic compounds, the
distribution of the respective concentrations should be reported as the 10th,
50th and 90th (and, if possible, the 95th and 98th) percentilea. -

2. Because of the great wvariety of organic compounds in the indoor air and
the difficulties in implementing indoor alr guality standards, various
approaches to source control should be studied and developed. Where
appropriate, forme of szecial contrel (such as with environmental tobacco
smoke) should be developed through education, mass media campalgns and, if
necessary, iegal action.

3. Methods for estimating ewposure distributions over time (peak exposures
varsus long-term averages) and over space (exposures in many different spaces)
from relatively few meagurements need to be developed and validated. ‘

b, Total pergonal exposure estimates for the organic compounds known to
cause adverse health effects within populations should be assessed. This is
especially true for exposures due to emissions from complex sources and
emissions from multiple sources.
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3. Methods for assessing biclogical burden and activity, including exhaled
breath analysis and assays of secretions, should be further developed for
organic compounds and their metabolites,

6. In planning studies concerned with health effects, exposure
characterization and mitigation of organic compounds, attention should be
focused on those compounds whose estimated contribution te the disease in
question is more than 2% of the total background incidence.

7. Unwanted odorous compounds should not be present in concentrations
exceeding the EDsg; detection threshold. Similarly, sensory irritants should
not be present in excess of their EDio detection threshold.

8. Increased emphasis should be given to research in humans on the sensory
effects of organic compounds in low concentrations. This ia especially true
for detection and recognition data, which should be collected in a way that
allows the full dose-response curve to be determined, including the ED;, and
the EDsg values.

9, The source strength, as well as the rate of change of emissions of
organie compounds from building materials and consumer products, should be
determined and evaluated in relation to actual human exposure and the
associated health effects,

10. A=z the available iInformation on indoor concentrations of pesticides and

herbicides does not permit an adequate evaluation of the associated acute and
chronic health effects and in view of the toxicity of these compounds, further
data should be urgently generated.




