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Summary 
1. Objective of the Project 
According to an intermediate report issued by the Central Environment Council, it is necessary to 
consider making it obligatory to measure the concentration of asbestos in the air and other matters. In 
addition, in the document titled �Comprehensive Measures Related to the Asbestos Problem� 
(determined at the related ministers meeting on the asbestos problem on December 27, 2005) it is 
determined to measure the concentration of asbestos in the air across Japan to understand the situation 
of air pollution caused by asbestos. 
Given these decisions, this project aims to define how to measure the concentration of asbestos in the 
air when specific types of dusts are emitted or in other working situations, the measurement criteria 
and other items, and to promote efficient measurement of asbestos concentration in the air. 

2. Period of Project Implementation 
August 26, 2013 through March 31, 2014 

3. Forming and Running the Airborne Asbestos Concentration Study Group under the 
Ministry of the Environment 

For the implementation of this project, a Study group called the Airborne Asbestos Concentration 
Study Group under the Ministry of the Environment (hereinafter referred as �Study group�) consisting 
of the below-listed experts was formed, which provided coordinated guidance on the Airborne 
Asbestos Concentration Study as well as an overall review of the project implementation, including 
the measurement method and the like. (Committee members and experts attended from the first to the 
third investigative commissions. Committee members attended the fourth investigative commission.) 
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Study group members 
(Honorifics omitted) 

(In Japanese alphabetical order) 

* Chair 
(1) Airborne Asbestos Concentration Study Group Meeting No.1 

Date:  Friday, August 30, 2013 from 15:00 to 17:00 
Agenda: Measurement methods and assessment procedures of asbestos in the air at  

demolition sites of construction. 

(2) Airborne Asbestos Concentration Study Group Meeting No.2 
Date: Friday, September 20, 2013 from 10:00 to 12:15 
Agenda: Measurement methods and assessment procedures of asbestos in the air at  

demolition sites of construction. 

 Name Affiliation 

Committee 
members 

Norihiko Koyama* Visiting Professor, Graduate School of Economics, Toyo 
University 

Akiko Kida Visiting Professor, Faculty of Agriculture, Ehime University 

Hiroshi Kosaka Former research fellow, Atmospheric Environment Division, 
Hyogo Prefectural Institute of Public Health and 
Environmental Sciences 

Yoshihito Konishi Managing Director of Japan Association for the Study of 
Fiber Materials 

Koichiro Hirano Director, Japan Environmental Technology Association 

Atsushi Yamazaki Professor, Faculty of Science and Engineering, Waseda 
University 

Experts 

Hitoshi Aoshima Japan Federation of Construction Contractors 

Masao Ideno Commissioner of Japan Demolition Contractors Association 

Keizo Shimada Board Chairperson of KENPAIKYO 

Shuji Fujita Assistant Director of Environmental Protection Section, 
Environmental Protection Department, Environment 
Division, Kawasaki city 

Kenji Morinaga Advisory Doctor of Asbestos Health Damage Aid 
Department, Environmental Restoration and Conservation 
Agency 
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(3) Airborne Asbestos Concentration Study Group Meeting No.3 
Date: Wednesday, October 2, 2013 from 10:00 to 11:30 
Agenda: Measurement methods and assessment procedures of asbestos in the air at  

demolition sites of construction. 

(4) Airborne Asbestos Concentration Study Group Meeting No.4 
Date: Wednesday, March 19, 2014 from 10:00 to 11:25 
Agenda: Fiscal 2013 Airborne Asbestos Concentration Study 

4. Outline of the Project Implementation 

4.1 Formulation of airborne asbestos concentration study plan 
(1) Selection of suggested measuring spots 

Based on the results of the fiscal 2012 study and other data, suggested measuring spots for the 
fiscal 2013 study were selected. Due to the effect of the Great East Japan Earthquake, the 
spots in Iwate, Miyagi, Yamagata and Fukushima prefectures were excluded because these 
spots were investigated in other research.  
The study included 145 points at 45 spots for 478 samples in total. Among these, 51 points in 
24 spots for 306 samples are identical to those in the studies for fiscal years 1995, 2005, 2006, 
2007, 2008, 2009,2010,2011 and 2012. 
The measurement of airborne asbestos concentration study was conducted in accordance with 
the Asbestos Monitoring Manual, Fourth Edition (June 2010 by the Air Environment Division, 
Environmental Management Bureau, Ministry of the Environment). 
In accordance with the Asbestos Monitoring Manual, Fourth Edition, analytical scanning 
electron microscopic measurements were carried out with respect to spots (16 points in 9 spots 
providing 43 samples) that showed the total fiber concentrations above 1.0 fiber/L in the 
monitoring study. 

(2) Scheduling of dates for measurements 
After the schedules of the parties involved were coordinated, all measurements were made 
during the period between October 9, 2013 and March 7, 2014. 

(3) Preparation of measurement accuracy control method (draft) and organizing of 
MOE-designated seminar 
Following a review by the study group consisting of experts, a draft accuracy control plan was 
prepared. An MOE-designated seminar was organized for the benefit of firms that provide 
total fiber concentration measurement services, inviting as lecturer one of the members of the 
Study Group. 
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4.2 Compilation of the airborne asbestos concentration study findings 
(1) Measurements of the airborne asbestos concentration (by optical microscope) 

With respect to the measurement of airborne asbestos concentration in the surroundings of 
asbestos sources (former manufacturing sites of asbestos products, waste disposal sites, 
building demolition sites, serpentine areas, highways and main roads), the measured values 
were adopted as such only after testing their validity by checking the wind direction, wind 
velocity, etc. at the time of sampling. 
A summary of measurements at various areas is shown in Table 1. The measurements at �Dust 
collector outlet� and the like are shown for the purpose of reference. 
The study on airborne asbestos concentration (by optical microscope) found that the total fiber 
concentrations of 180 data were equal to or less than 1.0 fiber /L among 196. 

Table 1 Summary of optical microscopic measurements by area category 

Minimum
(fiber / L)

Maximum
(fiber / L)

Geometric
mean

(fiber / L)
Former manufacturing site of asbestos products 1 6 12 0 0.12 0.27 0.19
Waste disposal site 9 18 22 0 0.10 1.1 0.29
Building demolition site (surroundings of the building) 10 40 40 0 0.11 1.3 0.42
Serpentine area 1 2 4 0 0.14 0.33 0.24
Highway & main road 4 8 16 0 0.13 0.48 0.29
Residential 4 7 14 0 0.11 0.45 0.21
Commercial 5 10 20 0 0.089 0.54 0.25
Agricultural 1 2 4 0 0.18 0.43 0.27
Inland mountaineous 2 4 8 0 0.17 0.46 0.25
Remote island 4 8 16 1 0.11 0.71 0.26

Other areas Crushing facilities 4 20 20 0 0.10 1.1 0.28
45 125 176 1 - - -

Minimum
(fiber / L)

Maximum
(fiber / L)

Geometric
mean

(fiber / L)
(10) 10 10 0 0.79 320 2.7
(10) 20 20 0 0.28 110 1.2
(10) 30 30 0 - - -

Total fiber concentration

Demolition site (Security zone entrance)
Demolition site (Dust collector outlet)

Total

Total

Number
of

ND data

Number
of data

Surroundings

Background
area

(Reference) measurements at ventilation outlets, etc.
Number
of spots

Number
of points

measured

Area category Number
of spots

Number
of points

measured

Number
of data

Total fiber concentration
Number

of
ND data

Note 1: A �demolition site� means a site where a building or similar structure is being demolished, reconstructed or 
repaired. �surroundings of the building� means the border area between the demolition site and the area to which 
the public has free access. �Security zone entrance� means the outside entrance to the chamber-like zone that is 
installed to prevent asbestos from drifting away at the time of entry/exit of site workers. �Dust collector outlet� 
means the area around the outer edge of dust-collection ventilation outlet and ventilation equipment.  
Following the outcome of the review on the fiscal 2010 Airborne Asbestos Concentration Study, the terms �Around 
antechamber� and �Around ventilation outlet� have been changed to �Security zone entrance� and �Dust collector 
outlet�, respectively. 

Note 2: The total fiber concentration measurements at each point were validated in accordance with the December 27, 1989 
Notice No. 490 of the Director of Planning Division, Air Pollution Prevention Bureau, Environment Agency titled 
�Notice relating to implementation of the partial revision of the Air Pollution Control Act� (with the exception 
described in Note 3 below). Namely, measurements were made at each spot for 3 days (4 hours x 3 times), and the 
geometric mean of the data thus obtained was adopted as the total fiber concentration at the spot. 

Note 3: Some demolition works are completed in a short period of time. Accordingly, measurements were made at each 
spot for 1 day (4 hours x 1 time) and the measured values were adopted as the total fiber concentration at the spot. 

Note 4: Numbers in parenthesis indicate that they are part of the total numbers for the demolition site. 
Note 5: The terms �area� and �spot� associated with the sampling locations were replaced by �spot� and �point�, 

respectively, based on discussions on the Fiscal 2009 Airborne Asbestos Concentration Study. 
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(2) Comparison with previous study results 
For the purpose of comparison with previous studies, 45points at 21 spots were selected this 
year from amongst the same spots which had been studied previously (fiscal years 1995, 2005, 
2006, 2007, 2008, 2009, 2010,2011 and2012). The results of the fiscal 2013 study are 
summarized in Table 2 according to area category for these spots. Results in comparison with 
the previous data are shown in Table 3 with a corresponding chart in Fig.1. These data suggest 
that the total fiber concentration remains at low levels because all the spots showed 
concentrations below 1 (fiber/L). 

Table 2  Fiscal 2013 study results in previously studied areas 

Area category
Number
 of spots

Number
of points

measured

Number
of data

Minimum
(fiber / L)

Maximum
(fiber / L)

Geometric
mean

(fiber / L)
Former manufacturing site of asbestos products 1 6 12 0.12 0.27 0.19
Waste disposal site 2 4 8 0.056 0.56 0.26
Serpentine area 1 2 4 0.14 0.33 0.24
Highway & main road 4 8 16 0.13 0.48 0.29
Residential 4 7 14 0.11 0.45 0.21
Commercial 5 10 20 0.089 0.54 0.25
Agricultural 1 2 4 0.18 0.43 0.27
Inland mountaineous 2 4 8 0.17 0.46 0.25
Remote island 1 2 4 0.17 0.51 0.31

Total 21 45 90 - - -

Note 1: The total fiver concentration measurements at individual points were validated in accordance with the December 27, 
1989 Notice No. 490 of the Director of Planning Division, Air Pollution Prevention Bureau, Environment Agency 
titled �Notice relating to implementation of the partial revision of the Air Pollution Control Act�. Namely, 
measurements were made at each point for 3 days (4 hours x 3 times), and the geometric mean of the data thus 
obtained was adopted as the total fiber concentration at the point.  

Note 2: Some areas studied were classified into different categories in the previous studies, but they are reclassified 
according to the fiscal 2013 area classification.  

Table 3  Comparison of the fiscal 2013 study results in the areas also previously studied 

FY2005 FY2006 FY2007 FY2008 FY2009 FY2010 FY2011 FY2012 FY2013
Former manufacturing site of asbestos products 0.98 0.56 0.35 0.09 0.25 0.07 0.10 0.21 0.19
Waste disposal site 1.86 0.86 0.35 0.23 0.31 0.14 0.15 0.29 0.26
Serpentine area 0.86 0.66 0.46 0.21 0.30 0.11 0.10 0.18 0.24
Highway & main road 1.13 1.08 0.59 0.30 0.88 0.14 0.21 0.36 0.29
Residential 0.81 0.45 0.37 0.21 0.43 0.08 0.10 0.18 0.22
Commercial 0.66 0.55 0.33 0.18 0.33 0.13 0.12 0.33 0.25
Agricultural 0.49 1.00 0.45 0.17 0.75 0.11 0.18 0.34 0.27
Inland mountaineous 0.72 0.68 0.45 0.20 0.51 0.10 0.09 0.23 0.25
Remote island 0.24 0.90 0.48 0.11 0.35 0.14 0.06 0.33 0.31

Area category
Geometric mean (fiber / L)
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Fig. 1  Comparison of the fiscal 2013 study results in the areas also previously studied 
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4.3 Summary of the Results of the Airborne Asbestos Concentration Study Implemented by Local 
Governments 

Table 4 shows the total fiber concentrations categorized by area, which were determined in the 
studies on airborne asbestos concentrations conducted by local governments from January to 
December,2013. Table 5 shows the compositions of asbestos at the points where the air 
concentration of asbestos was more than 10 fibers/L. 

Table 4  Total fiber concentration determined by local governments, categorized by area 

Minimum
(fiber / L)

Maximum
(fiber / L)

Geometric
mean

(fiber / L)
Former manufacturing site of asbestos products - - - - - - -
Waste disposal site 24 49 64 64 0.051 1.8 0.11
Building demolition site (surroundings of the building) 465 1,131 1,271 432 0.045 95 0.18
Serpentine area 6 6 6 6 - - 0.30
Highway & main road 54 68 96 74 0.050 1.2 0.12
Residential 281 343 653 481 0.040 4.4 0.13
Commercial 88 103 195 115 0.050 1.6 0.12
Agricultural 6 8 14 25 0.056 0.17 0.071
Inland mountaineous 2 3 4 4 0.056 0.14 0.084
Remote island 1 1 1 0 0.21 0.21 0.21
Crushing facilities - - - - - - -
Other areas 20 38 45 18 0.050 5.6 0.19

947 1,750 2,349 1,219 - - -

Minimum
(fiber / L)

Maximum
(fiber / L)

Geometric
mean

(fiber / L)
37 38 42 13 0.056 6.9 0.21

123 136 140 37 0.056 260 0.44
160 174 182 50 - - -

Total fiber concentration

Area category
Number
of spots

Number
of points

measured

Number
of data

Number
of ND
data

Total

Surroundings

Background
area

Total

(Reference) measurements at ventilation outlets, etc.

Other areas

Number
of data

Number
of ND
data

Total fiber concentration

Demolition site (Security zone entrance)
Demolition site (Dust collector outlet)

Number
of spots

Number
of points

measured

Note 1)  Here ND stands for below the detection limit, which varies among local governments due to differences in the 
sampling volume and other factors. (The ND value based on the Asbestos Monitoring Manual, Fourth Edition, is 
0.056 fiber/L.) 

Note 2)  If the measurements are made over 3 days, the geometric mean of the values for the 3 days is regarded as one 
datum. 

Note 3)  Some local governments report total inorganic fiber concentration, which is regarded as total fiber concentration in 
this case. 
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Table 5  The compositions of asbestos at the points where the air concentration of asbestos was more 
than 10 fibers/L. 
Optical

Microscopic
Measurement

Chrysotile Amosite Crocidolite
Other

Asbestos
Fibers

Asbestos
Fiber Total

Saitama Demolition/Reconstruction Site Site Border - 2% 59% 0% 0% 61% 39% 12**

Saitama Demolition/Reconstruction Site Site Border - 0% 85% 0% 0% 85% 15% 520**

Kanagawa Demolition/Reconstruction Site Dust Collector Outlet 34 0% 0% 85% 0% 85% 15% 29

Toyama Demolition/Reconstruction Site Site Border 95 0% 0% 92% 0% 93% 7% 88

Toyama Demolition/Reconstruction Site Site Border 42 0% 0% 95% 0% 95% 5% 40

Toyama Demolition/Reconstruction Site Site Border 13 0% 0% 93% 0% 93% 7% 12

Fukui Demolition/Reconstruction Site Site Border - 47% 3% 0% 0% 50% 50% 99**

Gifu Demolition/Reconstruction Site Site Border 92 0% 96% 0% 0% 96% 4% 88

Mie Demolition/Reconstruction Site Dust Collector Outlet
Can not
counting

(abundance)
0% 4% 0% 0% 4% 96% 19**

Fukuoka Demolition/Reconstruction Site Site Border 48 0% 91% 0% 0% 91% 9% 44

Fukuoka Demolition/Reconstruction Site Site Border 55 0% 84% 0% 2% 86% 14% 47

Fukuoka Demolition/Reconstruction Site Site Border 46 0% 76% 0% 0% 76% 24% 35

* �Asbestos Concentration� was obtained by multiplying the total fiber concentration determined by an optical microscopic measurement by the ratio of asbestos fiber
determined by an electron microscopic measurement. The obtained values are rounded to two significant figures.
**The values of electron microscopic measurements were used for the calculation.

Prefecture Area Category Measurement Point

Electron Microscopic Measurement
Asbestos

Fiber
Concentration

*
(fiber/L)

Total Fiber
Concentration

(fiber/L)

Composition
Asbestos Fiber

Other
Fibers
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4.4 Measurements at Demolition Sites and the Like and Crushing Facilities 
In the study, measurements were carried out at 10 demolition sites and the like and 4 crushing 
facilities. 
At each demolition site, measurements were carried out at an area surroundings of the building, 
an area at the security zone entrance and an area at the dust collector outlet.  
Also, at each crushing facility, measurements were carried out at site border points and an area 
near the crushing machine. 
In some demolition sites and crushing facilities, the optical microscopic measurement was 
able to determine the total fiber concentration exceeding 1.0 fiber/L. An analysis using an 
analytical scanning electron microscope showed the presence of asbestos fiber at 14 points. 

4.5  Measurement for field management at Demolition Sites and the Like 
In this study, we conducted the measurements using fibrous aerosol monitors to check whether 
asbestos are scattered from locations such as demolition sites at the same time with the 
airborne asbestos concentration study. 
10 sites including demolition sites were selected for this study and the measurements were 
carried out around two points: the security zone entrance and the dust collector outlet. 
Table 6 lists the 3 manufacturers of fibrous aerosol monitors in charge of the investigations at 
each spot. The study is continuing in order to analyze the data and to accumulate further 
knowledge and to improve the technology. 

Table 6  Assignment of the sites for fibrous aerosol monitoring 

No. Locations Date Sibata Sci.
Tech.Ltd. Aemotech Inc. Azearth Co. Ltd.

41 Kanagawa 2013/10/28

42 Shizuoka 2013/11/16

43 Aichi 2013/12/12

44 Saitama 2013/12/27

45 Saitama 2014/1/8

46 Tottori 2014/1/17

47 Saitama 2014/2/19

48 Tokyo 2014/2/21

49 Kanagawa 2014/2/26

50 Chiba 2014/3/7
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