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OVERVIEW

® The Austrian Working Group on Indoor Air
e Indoor Air Guidance

® Risk Assessment Concept

e The project ,Air and Children”
e Other Activites

e Challenges

e Conclusions
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THE AUSTRIAN WORKING GROUP ON INDOOR AIR

Located at the Federal Ministry of Sustainability and Tourism, since 1999

Guidance on indoor air quality assessment (prior to that: no harmonised procedures)

Members are experts from the technical and medical sciences and from administration: e.g.:

the Austrian Institute for Healthy and Ecological Building,

the Medical University of Vienna,

the Climate and Air Quality Commission of the Austrian Academy of Sciences,
the Austrian Social Insurance for Occupational Risks,

the Austrian Federal States,

the Environment Agency Austria
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GUIDELINE ON INDOOR AIR (IA) QUALITY

GENERAL PART
e Definition and Scope
==) Protection of human health
e Sources of indoor air pollution
e Overview on derivation schemes
e Derivation of effect based guidance values
e Assessment

e Documentation
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SPECIFIC PART

e Procedural aspects in case of suspected

contamination

e Technical aspects

® Regulatory aspects

e Selected pollutants

e Literature
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GUIDELINE ON INDOOR AIR QUALITY

TECHNICAL ASPECTS
Harmonisation: relevant issue!
® averaging time

® worst-case scenarios regarding air exchange
rate

® measurement techniques / analytics
e literature

e tools
e Data entry form
e Sampling protocol
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REGULATORY ASPECTS

Relevant legislation: complex issue!

® Federal law / law of the (9) federal states

Guarantee / Compensation

Criminal law

Tenancy law

Consumer protection

Chemicals legislation

Building legislation

Labour legislation

Building products

Radiation protection

Other issues: e.g. non-smokers protection, odour,...
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THE AUSTRIAN RISK ASSESSMENT CONCEPT ON IA

e Detailed and comprehensive literature search on substance of concern

e Effect based concentration: represents the concentration of a substance in indoor air for
which there is no evidence at present that even life-long exposure is expected to bear any
adverse health impacts

e Consideration of exposure time / exposure pathway(s) / toxicology, odour

e Derivation Scheme based on the scheme of the Climate and Air Quality Commission of the
Austrian Academy of Sciences

Following basically the WHO concept
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NOAEL LOAEL NOAEL

Human study Human study Animal study
Assessment Interspecies
factor ~ 10 factor 10

1y ¥

Hypothetical NOAEL

v Q
Starting point for guidance value derivation
Z\
Intraspecies factor 10

S

Sensitive population, exposure pattern
/" \ No threshold effect
Chronic exposure — Specific considerations
Unit risk
\/ ==
Effect based guidance value Effect based concentration
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GUIDELINE VALUES

® Styrene

e Toluene

e Tetrachloroethylene
e Formaldehyde

e Carbon dioxide

e Carbon monoxide

e \olatile Organic Compounds (VOC)
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EXAMPLES

Basis 7 day average

Value 40 pg/m3

Endpoint Effects on central nervous system
Basis Hourly average

Value 75 pg/m?

Endpoint Neurotoxicity
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EXAMPLES

Basis 7 day average

Value 250 pg/ms3

Endpoint Neurotoxicity, nephrotoxicity
Basis 24 hour average [30 minutes]
Value 0.06 mg/m? [0.01 mg/m3]
Endpoint Respiratory Irritation

10 | INAIRQ; INT CONFERENCE, BUDAPEST, 2019

NNNNNNNNNNN
AAAAAAAAAAAAA

umweltbundesamt®



TOTAL VOC ASSESSMENT

Concentration
Assessment 3 Comments
mag/m

low <0.25 usually achievable

average 0.25-0,5

slightly increased 05-1 sources of VOC (renovation,..)

considerably increased 1-3 sources of chemicals present

usually after construction works with

strongly increased >3
solvents
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TOTAL VOC

< 1mg/m3 1 -3 mg/m3 >3 mg/m?3
I Increased Strongly increased
: | |
Integrative e .
assessment Trend verification Verification
| Source
Increasing Decreasing identification
|
Source | | |
identification Average Average i i
I >1 mg/m3 <1 mg/m3 ntegrative
I I assessment
;Q;i%gﬁ:\éi ¢ Source Integrative
identification assessment
1
Integrative
assessment




INTEGRATIVE ASSESSMENT

e Health effects? e Exposure time (duration, frequency,...),
e Odour? e Room conditions (size, floor, connections...),
e Dominant pollutant(s)? e Building conditions (old /new, window size,

e Carcinogen(s)? air condition...)
e Environment (urban, rural, industrial)

e Climate (temperature, humidity, ventilation...)
e Use pattern (children, adults, single/groups..)

e Use regulations (private, public, commercial...)
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OTHER ACTIVITIES

Research projects:

® Project Air and Children

e Traffic pollution and indoor air quality in
schools

e Indoor air quality in passive houses

e Emissions of wood and wood products
Austrian Forest Products Research Society
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RESEARCH PROJECT

Air and Children: LUKI

the influence of indoor air quality on health of all
day school children

e 252 chemicals in air, particulate matter and
house hold dust measured in all day schools

e Health status of 596 children (6-8 years of
age): (parents' questionnaire, lung function,
cognitive function)

e Association of indoor air quality with health
outcomes

http://www.umweltbundesamt.at/fileadmin/site/publikationen/REP0181.pdf
http://www.umweltbundesamt.at/fileadmin/site/publikationen/REP0182.pdf
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AIR AND CHILDREN

Results: cognitive function

e Significant correlations of tris(2-chlorethyl)-
phosphate (TCEP) in PM10 and PM2.5 and
school dust samples with cognitive
performance.

: 1
e Cognitive performance decreased with ‘ .ll
ju

I Sy P

increasing concentrations of TCEP

e Cognitive function decreased significantly with ! y \ \ W
increasing CO2 levels \ / \\‘ \ \g
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Hutter et al., Int J Occup Med Environ Health. 2013:
Semivolatile compounds in schools and their influence on cognitive performance of children.
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AIR AND CHILDREN

Results: lung function
Negative association with flow volumes MEF (75):
e formaldehyde in air samples,

® benzylbutylphthalate and the sum of polybrominated
diphenylethers in school dust

Negative association with FVC and FEV(1)
e ethylbenzene and xylenes in air samples and
e TCEP (tris(1,3-dichlor-2-propyl)-phosphate) in

particulates.

Wallner et al.: J Environ Monit. 2012:
Indoor air in schools and lung function of Austrian school children.
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AIR AND CHILDREN

Results: Recommendations

e Qutdoor environment
e traffic reduction

e School environment
e cleaning
e products
e ventilation

e Home environment: education and information
® passive smoking
e mold
e products
e Chemicals in building products and consumer products
® Regulatory actions
e Green procurement
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HEALTHY INDOOR AIR - GUIDANCE AND SEMINARS
INDOOR AIR DAYS

Mould

Indoor Air Climate

Climate Change and Indoor Air

Indoor air in schools

Passive house technology and human health
Fire, fume and mist indoors

Ventilation systems and human health

20 years indoor air hygiene in Austria
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WEGWEISER FUR EINE
GESUNDE RAUMLUET
DIE CHEMIE DESWOHNENS
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POSITION PAPERS

Statements on current issues in the field of
indoor climate.

Fast response to urgent indoor air problems
e.g.:
e mechanical ventilation in schools

e mould and dust
e pollutants in sauna facilities
e combustion and fireplaces

e odour
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Pollutants in Products and Indoors

CHALLENGES

Phenole
Azofarbstoffe
N
e Derivation of Indoor Air guidance values: = |Pee] [lseunemeer]) [Rorvende] |[FormeEE]

complex and time issue BIR i

e European legislation / European market

e 21 551 chemicals registered on EU market! O VGl g =
isphenol A |
(ECHA, June 2018) H{ I ] Siloxane
Nitrosamine Nan
. . . . i Stickstoffoxide |ﬂ
e Derivation of respective DNELSs by industry |pestizde [Cosungsmitel
Isocyanate m‘f —— Radon
Ni, Cn PAK | wf*“,ov :
[Isocyanate| _[Formaldehyd ~
;?f 0 Ozon
Nonylphenol i O
[ risphosphat Al
Al, Pb
| Radon
| i | |

I
Perfluorierte
| Tenside (PFT)
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DNEL VS INDOOR AIR GUIDELINE: STYRENE

® Styrene: ® Styrene:

® Registration dossier: industry e Austrian Working Group on Indoor Air

e Publicly available at ECHA website e Publicly available at BMNT website

e General population - hazard via inhalation e General population - hazard via inhalation
route: long term chronic exposure: route: long term chronic exposure:

e 10.2 mg/m3 ® 40 pg/m3

e [other: ECETOC: 212.5 mg/m?]

Chronic DNELSs often 10 - >1000 fold above regulatory guidance values
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CHALLENGES AND CONSIDERATIONS

® Process of guideline derivation rather slow ® Focus on indoor air under REACH?

® More than 20 000 chemicals registered e Information and data at ECHA website

e Indoor air relevance? e Screening for indoor air relevance possible?
e Long-term chronic inhalation toxicity? ® Research projects?

e Mixture toxicity? ® Integration into health observation

e Combination effects of chemicals? surveys/human biomonitoring programmes?

ions?
e Multiple sources? e Other options”
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CONCLUSIONS

e Indoor air quality:
= very specific environmental health issue

and requires therefore
e multidisciplinary work and cooperation:
® Research
e Action

® Awareness Raising
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