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1. Guiddine values and sampling/analytical methods

Scientific discusson leading to edablishment of the guiddine vaues for indoor ar
concentration of toluene, xylene and p-dichlorobenzene and standard sampling/andytica
methods of indoor air pollutants (formadehyde and other Volatile Organic Chemicas (VOCs))
are summarized. The guideline vaue for indoor ar concentration of formadehyde, which
was established at the committee on comfortable and hedthy housesin 1997, is a so described
in this report.

(1) Summary on guideline vaues for indoor air concentrations

The guiddine vaues for indoor ar concentration mean that, given the current available
scientific knowledge, no adverse hedth effects would be caused in humans with the lifetime
exposure of the chemica a the level any more than the value. These vaues may be revised
in the future, as necessary, depending on further avalable knowledge and/or progress in
internationa assessment works based on such scientific knowledge.

The committee first sdected three chemicas (toluene, xylene and pdichlorobenzene)
because the indoor air pollution monitoring study conducted by Ministry of Hedth and Welfare
(MHW) had reveded that some of houses subject to the study had been highly polluted with
these three chemicals.

The guiddine vaues for indoor air concentration of these three pollutants were set up
based on chronic toxicity viaalong-term exposure, while that of formaldehyde was given as a
30-minute average vaue, based on toxicity via a short-term exposure.

It is hoped that the setting of the guiddine vaues will promote mitigation in indoor ar
pollution, as a result, ensure comfortable and healthy indoor environment.

Contact for further information: Office of Chemical Safety, Pharmaceutical and Food Safety Bureau,
Ministry of Health, Labour and Welfare, 1-2-2 Kasumigaseki, Chiyoda-ku, Tokyo 100-8916, tel
+81-3-3595-2298, fax +81-3-3593-8913, e-mail  yoshida-jun@mhlw.go.jp
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VOCs Toxicity endpoint Guiddine vadue for indoor air
concentration”
Formaldehyde Nose, throat irritation in humans 100p g/t
(0.08ppm)
Tduene Effects on CNS  -behavior | 260 g/in?®

functions, and  deveopment/ | (0.07ppm)
reproduction in humans

Xylene Altered development of CNS | 870y g/n?
in offgoring whose mother rat | (0.20ppm)

exposed during its pregnancy

period
p-Dichlorobenzene Liver/kidney effects in beagles | 240u g/nt
dogs (0.04ppm)

" At 25 degree Celsius
centrad nervous system
(2) Summary on sampling/andyticd methods
Indoor ar pollutants subject to the andyss
Formadehyde, and other VOCs such as toluene, o-,p-,m-xylene and p-dichlorobenzene.

Sampling methods

Indoor air sampling for pollutants in a newly built house should be undertaken for about
haf an hour under the condition where a room has been closed up for more than 5 hours
following a 30-minute ventilation, so that indoor air concentration of VOCs can be measured
(u gnt) a possible maximum levd. It is therefore recommended that sampling be
conducted around 2°-3% p.m. when indoor air concentration of VOCs probably gets to the
highest in aday.

In aresdentid house, indoor air sampling for pollutants should be undertaken for 24 hours
S0 that a whole-day exposure to indoor ar pollutants in a usud resdentid condition can be
edimated (U g/nT).

Sampling should be undertaken in three areas, including a living room, a bedroom and the
outsde. The indoor air concentrations in ether of a living room or a bedroom whichever is
higher should be used for an assessment.

Andyticd methods
The sampling and analyss procedure for formadehyde involves collection from ar onto
cartridges coated with 2,4-dinitrophenylhydrazine (DNPH) and subsequent analyss by

Contact for further information: Office of Chemical Safety, Pharmaceutical and Food Safety Bureau,
Ministry of Health, Labour and Welfare, 1-2-2 Kasumigaseki, Chiyoda-ku, Tokyo 100-8916, tel
+81-3-3595-2298, fax +81-3-3593-8913, e-mail  yoshida-jun@mhlw.go.jp
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high performance/pressure liquid chromatography (HPLC) with detection by ultraviolet
absorption. (DNPH-solvent tube/solvent extraction/HPLC) The sampling and andlyss
procedure for VOCs involves collection from air onto sorbent tubes or stainless sampler
(canigter) and subsequent analysis by gas chromatography with MS. (sorbent
tube/solvent  extraction/GC-MS; sorbent tube/therma desorption/GC-MS; or stainless
sampler/therma desorption/GC-MS)

Others
Other possible andyticad methods may be dternatively used for sampling/andysis as long
as they are as equdly or nore accurate. A smple and comprehensive andytica method
may be used for a screening purpose, but it should be ensured that underestimating the
chemicd pollution be avoided. Fina assessment on measured concentrations should be
made by the standard methods mentioned above.

2. _Indoors air_environments subject to the guideline

Any indoor ar environment should be subject to the guiddine.  The committee will
pursue exploration of the guiddine into non-residentiad indoor environment. However, the
guiddine should teke into condderation office buildings, hospitas/medica ingitutions,
schoolgeducationd  inditutions, governmental offices, vehicles and other facilities, where
humans can stay for a certain period.

As for plants and other facilities, where particular chemica sources exit, their indoor
environments should be separately approached.

3. Priorities for_setting up guiddine values beyond this report
Not only will the committee continue to proceed with setting up guideline values for other
individua VOCs, but aso develop methods to provide the vaue for Totd Volatile Organic
Compounds (TVOC) as a complementary indicator.
For the sdection of VOCs subject to the guideline, the following criteria should be
considered:

(1) Indoor ar polluants for which guiddine vdues ae given in other
internationa/governmenta guidelines, such asthe WHO Indoor Air Qudity Guideine

Contact for further information: Office of Chemical Safety, Pharmaceutical and Food Safety Bureau,
Ministry of Health, Labour and Welfare, 1-2-2 Kasumigaseki, Chiyoda-ku, Tokyo 100-8916, tel
+81-3-3595-2298, fax +81-3-3593-8913, e-mail  yoshida-jun@mhlw.go.jp
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(2) Indoor ar pollutants for which the indoor ar concentration and the ratio of the
indoor air concentration to the outdoor air concentration (1/0) are high and for which
the ratio of the persona exposure concentration to the indoor air concentration (P/1) is
not much greater than 1, according to the indoor air pollution monitoring conducted by
MHW, etc.

e.g., theindoor air pollution monitoring conducted by MHW in 1998 (unit: ug/nt)

VOC Ave. indoor ar| Max. indoor air| /O P/
concentration concentration raio raio

Toluene 98.3 3389.8 4.6 11
p- dichlorobenzene 123.3 2246.9 25.1 14
m-,p-xylene 24.3 424.8 5.6 0.9
0-xylene 10.0 144.4 45 1.0
Ethylbenzene 22.5 501.9 4.6 0.9
Benzene 7.2 433.6 2.2 1.0
Syrene 4.9 132.6 25.1 11
Trichlorethylene 24 104.7 21 0.8
Tetrachlorethylene 19 434 2.9 1.0
Tetrachlorcarbon 15 185 15 0.9
Chloroform 1.0 12.8 2.6 16

(3  Indoor ar pollutants about which lots of public comments have complained:
e.g., TVOC, compounds rdating to the VOCs for which the guiddine vaues have
aready been st (eg., ethyl benzene contaminated in xylene)

(4)  Indoor ar pollutants for which other foreign governments provided a new regulation:
eg., chlorpyrifos

In addition to (1) - (4), the following issues should aso be taken into condderation for
exploring TVOC vdue

(5)  Indoor ar pollutants that have smilar usage as the four VOCs (solvent, adhesive and
insecticide) and that are commonly in use:
eg., plastic (phthaic ester, etc.), termicide (chlorpyrifos, etc.)

Contact for further information: Office of Chemical Safety, Pharmaceutical and Food Safety Bureau,
Ministry of Health, Labour and Welfare, 1-2-2 Kasumigaseki, Chiyoda-ku, Tokyo 100-8916, tel
+81-3-3595-2298, fax +81-3-3593-8913, e-mail  yoshida-jun@mhlw.go.jp
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(6) Indoor ar pollutants that have smilar structures as the four VOCs (addehydes and
ketones, aromatic hydrocarbons, and halocarbons) or that belong to other common
structure groups.

e.g., akanes, terpenes, esters, dcohol
Congdering the criteria (1) - (6) comprenensively, the committee decided:

B to st up the guiddine vaue for other four pollutants including ethylbenzene, styrene,
phthalic ester and chlorpyriphos;

B to develop methodology to provide the TV OC vaue as a complementary indicetor;

B tofurther explore the scope of the guideline

4. Priorities with a view to analytical methods beyond thisreport
The committee decided that:

B an inventory on available andytica methods according to their purposes, such as
screening and evauation based on the guideine vaues, should be developed to
meet needs of users; these analytical methods should be validated;

B amanud for andyss of indoor ar pollutants and for consulting should be developed
to assst consulting staff and operators a loca public hedth centerghedth indtitutes
and to improve consulting and operating services.

5. Others
The following measures will be taken to promote and expand hedlthy indoor air environment
policies.

B to work with other ministries and research ingdtitutions concerned in a co-operative
manner for sharing information;

B to establish the methodology to secure the vdidity of andyss,

Contact for further information: Office of Chemical Safety, Pharmaceutical and Food Safety Bureau,
Ministry of Health, Labour and Welfare, 1-2-2 Kasumigaseki, Chiyoda-ku, Tokyo 100-8916, tel
+81-3-3595-2298, fax +81-3-3593-8913, e-mail  yoshida-jun@mhlw.go.jp
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B to further explore the methodology to assess the measured vaues, or how to
interpret individua measured vaues with multiple background factors in relation to
the guiddine values,

H othes.

Contact for further information: Office of Chemical Safety, Pharmaceutical and Food Safety Bureau,
Ministry of Health, Labour and Welfare, 1-2-2 Kasumigaseki, Chiyoda-ku, Tokyo 100-8916, tel
+81-3-3595-2298, fax +81-3-3593-8913, e-mail  yoshida-jun@mhlw.go.jp
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[Glossary]

Terminology related to Sick House Syndrome (Indoor Air Pollution)

The following terms may be the mogt frequently used with a view to indoor ar pollution.
The terminology will be expanded for better understanding of thisissue.

Sick Housel Sick House Syndrome/Sick Building Syndrome

It is reported that lots of residents experience multiple adverse hedth effects due to
indoor air pollution by chemicas in newly ‘tightly’ built/rebuilt houses/buildings, where
building materids release chemicds. The term ‘Sick House Syndrome' is used to
describe the conditions in which their complaints vary greetly and where the cause of the
symptoms and the mechanism of action are till unknown.

Chemica Sengtivity Syndrome

Both of the reports from the committee on comfortable and hedthy houses
(Jan.1999) and the research on chemica sendtivity syndrome (conducted by Satoshi
ISHIKAWA, in 1996) provided the following suggestion:

Chemicd Sengtivity Syndrome is used to describe the stuations where, once
individuds get sendtized via initia exposure to certain amount of chemicas or repested
exposures to smal amount of chemicals, some aso get sensitized to very smal amount of
smilar chemicals. Further research is needed because the causal relaionship between
chemicas and symptoms, and the mechanism of action are il unclear.

Totd Valatile Organic Compounds (TVOC)

The reports from the committee on comfortable and hedthy houses (Jan.1999)
provided the following interpretation:

The term ‘TVOC' efers to tota concentrations of multiple indoor air pollutants.
Idedlly, guiddine vaues for indoor ar concentrations should be set for each individud
VOC (Volatile Organic Compound) to directly assess hedth effects caused by each
compound.  However, it is quite hard to make hedth assessment on each of more than
100 VOCs in a certain short term.  Furthermore, aternative new compounds, with
which regulated existing compounds will have been replaced, might have another hedth
effects  Therefore, it is rather important to use the TVOC as a complementary
indicator to decrease indoor pollution leve in totad and achieve more hedthy indoor air

Contact for further information: Office of Chemical Safety, Pharmaceutical and Food Safety Bureau,
Ministry of Health, Labour and Welfare, 1-2-2 Kasumigaseki, Chiyoda-ku, Tokyo 100-8916, tel
+81-3-3595-2298, fax +81-3-3593-8913, e-mail  yoshida-jun@mhlw.go.jp
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environment.

Contact for further information: Office of Chemical Safety, Pharmaceutical and Food Safety Bureau,
Ministry of Health, Labour and Welfare, 1-2-2 Kasumigaseki, Chiyoda-ku, Tokyo 100-8916, tel
+81-3-3595-2298, fax +81-3-3593-8913, e-mail  yoshida-jun@mhlw.go.jp
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