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PAHs

7100 cm?
5 1 6
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1 mg/cm2x 6
1 kg

(PAHS)
(VOCs)

PAHs

37
16
PAHSs

70 kg
1 4

1 mg/cm?2
7100cm?/  x
42600 mg /
/
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42600 mg /I + 70 kg 608
mg/kg/ 1kg /
/ 608 mg/kg/ =+ 7 |/ 87
mg /kg/
0.06%
[a] EPA
Toxicological Review of
Benzo[a]pyrene (2017) 16
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37
6
6 9 9
12 12 15 15 18 18 22



22 35
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100%
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ug/ms3 20
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(VOCs)
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VOCs
ACGIH  TLV-TWA
5 8

7 24
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(SVOCs)
(SVOCs)
VOCs
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SVOCs

RIVM

VOCs

1,3-

10s
(Virtually Safe Dose, VSD

105 VSD
EPA Integrated Risk Information
System (IRIS)
MDEQ Michigan Department of

Environment, Great Lakes, and Energy



CHEMICAL UPDATE 0.064 pg/g
WORKSHEET Revision Date: September

16, 2015 VSD
UR
1pg/m3
ECHA AN EVALUATION
OF THE POSSIBLE HEALTH RISKS OF
105 UR RECYCLED RUBBER GRANULES
VSD USED AS INFILL INSYNTHETIC TURF
SPORTS FIELDS (2017)
VSD VOCs
70
3 2-
5
the
EPDM Protective Action Criteria (PAC)*
EPDM PAC-1
(0.064 ng/g 25 6
) * DOE OFFICE of
ENVIRONMENT, HEALTH, SAFETY
& SECURITY
(PAC) PAC
AEGL
ERPG
TEEL
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PAC-1 AEGL-1 ERPG- [a]

1 or TEEL-1 PAC-1 [a] [b]

ppm mg /m3 [e] [ghi]

[k]

b1
PAC-1 ATSDR
(PAHS)
MRL RfD/RfC
1
6

RIVM Assessment of the

product limit for PAHs in rubber articles
The case of shock-absorbing tiles (RIVM
Report 2016-0184)

2 12
1
37
PAH
ACGIH TLV-TWA
3
14
ConsExpo
(MRL) /
(Reference dose, RfD Reference

PAH
concentration, RfC)

37 31

Delmaar 2005
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PAH PAH
PAH
2
PAH 0.8 4 8 mg/kg
5
2 Artificial turf pitches
— an assessment of the health risks for
261 20 football players(2016)
93
72 |/
11-13 44.8 kg
0.064 0.421 0.095 m2
4 20
2 16 19
40 mm 12 15 7 11
PAHSs 1011 m2/s
20 4
5
PAH
12
30 3
50% 1 4b 5
PAHSs
5
[a] BaP 8b 5
BaP
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2070 cmz 25 1980

cm?2 2570 cm?2 840 cm2
1180 cm2 7100 cm2 VOCs
m-
3-
5 28
100
20 As Se
mg/cm?2 PAHSs
1.0 mg/cm2 74
9a 9b
2
lg 51 34
100 20
8
PAHs
5
PAHs 16
4
(ng/kg BW/day) 0.016 [c] 25
1.957
2.8
x 107 IARC
[a] 2.1x 108 1
D
7.0x 107 105

123

53

22
SVOCs

VOCs

22

PAHs 32
42
17

29
, 2018



15
1
1-3
1 4
36~442
2.83 85
(2
1
208
(2011)
4
1
25
1
)
52
4 59
1
4 5
5
261

3.33
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1 (2011) 1
4 9
311 1 1 4
17
4)
52 3
4 59 306
1 (2010)
3/ 1 6 1
442 4
5
1 4
5
261 52
=52 | x4 | 417
1 (2016)
6 3
(5
4 1
52 3
4 59 306
(2015)
85 1
306 6
(2010) 84 1
6 1
2 3 1 4
1
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52 52 3



4 59 306

(2015) 1 25
1
25
1
1
6

D

m3/
70 kg 20 m3

5

—20x(  [70)34/24
)

95
U.S.EPA, 2011
7
Age Group, | High Body weight,
years Intensity, kg
95th
percentile,
m3/h
6 11 3.54 318
11 16 4.20 56.8
16 21 4.38 71.6
21 31 4.56 80
PM1g

PM 1o
Manglerudhallen
PM1o 40 pug/md
30

12 ug/md

PM1o

Norwegian Institute of Public Health

and the Radium Hospital, 2006
RIVM (2017)

D

kg

(1968b)

RIVM

1cm?

29
,2018
95
(19683)
S =88.83 x W 0444 x [10-663
S cm? W
H cm
16
@)
cn?
(2017)
14
12
©)
cn?
1 mg/cm?
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1
mg/cn?  Norwegian Institute of Public Health
and the Radium Hospital (2006)

RIVM (2017)
SVOCs
8
(no/g)
(no/g)
(ng/ms)
g RIVM
(2017)
%5 12-14
9 15-17 PAH
18
19
20
10 21
VOCs
VOCs
1
11
SVOCs
1
VOCs
SVOCs
(ETU)
1
1 ETU
1

126



(C-8)
1
ETU
o ETU
ETU
100
EPA  Risk

Assessment Guidance for Superfund Volume I:
Human Headth Evaluation Manua (Part E,
Supplemental Guidance for Dermal Risk
Assessment), Final (2004)

31

DAD = DA yent X EV X EF X SA

BW x AT
DAD mg/kg/day)
DAevent
mg/cn?/event  SA
cm? EV

events/day EF
dayslyear BW
365 days

kg AT

DAevent

tevent S t ’

6T X t
DAevent =2FA X Kp X CW\/@

*
tevent = t

DAgyens = FAX K,

tevent

X Cy 1+8

1+ 3B + 3B?
(1+B)?

)

~

Cw

+ zrevent <

K

cm/hr

mg/cm®  Tevent

hr/event
¢

B

tevent
hr/event

hr =24 Ttevent

/

Kp

log K, = —2.80 + 0.66logK,,,, — 0.0056 MW

o |

DAevent
FA Tevent t* B

g/mole
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EPA Guidance
Guidance
CHEMICAL Ethylenethiourea
CAS No. 96457
Ky (cm/hr) 1.7E-04
B 0.0
t* (hr) 0.88
FA 1.0
DAevent
29
10 pgl/g 20 pg
1200 mL
2002
1800 mL 2.5
, 1993

1200 mL
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2000 mL

1/2
1/4

1/10 20 ng

22

1,3-
UR VSD
UR

VSD

https://cfpub.epa.gov/ncea/iris/iris_docum

ents/documents/subst/0276 summary.pdf

#nameddest=cancerinhal

UR=2.2x10-6 7.8x106 [1/(ug/m3)]

VSD at 105 105/2.2x106
1.28 4.55 pug/m3

10-5/7.8%10-6



https://www.michigan.gov/documents/deq
/deq-rrd-chem-

StyreneDatasheet 527586 7.pdf
UR=5.7%107 [1/(ng/m3)]
VSD at 105 10%/5.7x107

17.5 pg/ms3

1,3-

https://cfpub.epa.gov/ncea/iris/iris_docum

ents/documents/subst/0139 summary.pdf
UR=2.8x104 [1/(ng/m3)]

VSD at 105 105/2.8.x104 0.33 pg/m3
3
23
1
2-
UR VSD
15-17
1
5
PAC-1
24

100 pg/m3 25
0.071
29
37
(PAHSs)
29
37
30
VOCs
SVOCs 75
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EPA

EPA

(PAHS)
PAH

PAH

PAHSs
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1x 106
ng/kg BW/day

0.87

PAH

EPA
[a]

[a]l 1
(mg/kg/day)? PAHs
16 20
PAH PAH

105

PAHs

Schneider  (2002)

[a]
[b] 1
(k]

[a]
n 0.1
[ghi]

0.01

IARC

[a]

PAH

PAH

[a]

29
PAHs
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RfC

png/ms

1
1
1
1
USEPA IRIS
0.002 mg/ms3

25 23 25 24
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USEPA IRIS
4.1 x10-6 per ug/ms3

105 VSD
2.4 pg/m3 VSD
USEPA
031 1
svocC
1
1
100
EPA
1
15 1.3
EPA  IRIS The oral



Reference Dose (RfD
« )

https://cfpub.epa.gov/ncedliris/iris documents/

)

documents/subst/0239 summary.pdf#nameddes

t=rfc

https://www.epa.gov/sites/production/files/2016

-09/documents/ethylene-thiourea.pdf) RfD

RfD 8 x 10> mg/kg
/day mg/kg/day (1991 )
2 (Graham et dl.,
1975) 5 ppm (0.25 mg/kg/
/day)
(LOAEL) POD
3000 10 10 LOAEL
10
3
2
LOAEL
(NITE)
(https://_

www.nite.qo.jp/chrip/chrip search/dt/pdf/Cl 0

2 001/risk/pdf hyoukasyo/032riskdoc.pdf)

(T4)

invitro

(T3)
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(Graham and Hansen, 1972)

Rose 2-
(TSH)
(Rose et al., 1980) O’Neil
Marshall TSH
(O’Neil and Marshall,
1984)
IARC (2001)

3(
)

(http://'www.inchem.org/ documents
fiarc/vol 79/79-18.html)

IARC

EPA
RfD



(Lifetime exposure above
the RfD does not imply that an adverse health
effect would necessarily occur.)

100%
46
3 3
4
FAO/WHO
JMPR 1993

(acceptable
daily intake, ADI) 0.004 mg/kg/day
13
0.39 mg/kg/day
150 ppm

100

0.029 0.025

133

(C-8)

(ATSDR,
2012)

(https:/iwww.nite.go.jp/
chem/chrip/chrip_search/dt/pdf/C1_04_00
2/0OEL_7440473.pdf) ACGIH(https:
www. jisha.or.jp//internationai/topics/
pdf/201805_01.pdf) 0.5 mg/ms3

7 24

10

(121.9 pg/ms3)

0.0086 0.016



0.015 0.017

0.015

Cr

13-

105 VSD

RIVM
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