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This study investigates the elastic paving material coated on the floor surfaces of athletic facilities. The con-
centrations of Pb and DEHP(Di-(2-ethylhexyl)phthalate)) in 13 samples obtained from the flooring of an outdoor
basketball court were analyzed. Additionally, a risk assessment for the human exposure was conducted. The aver-
age concentration of Pb was 2,357.5 mg/kg and ranged from 3.1 mg/kg to 13,465.4 mg/kg. The Pb concentration
of 7 out of 13 samples exceeded the KS standard for Pb, which is 90 mg/kg. The largest contribution of DEHP
was caused by phthalates, which measured an average concentration of 53,546.6 mg/kg in 13 samples. The hazard
quotient (HQ) estimated from the Pb concentrations obtained from 10 samples taken from the surface of the palm
after one hour of activity on the basketball court ranged from 0.0001 to 0.0600 and 0.0001 to 0.0550 for teenagers
and adults, respectively. An increase in the HQ value was observed when evaluating the upper 95% con-
centrations, more specifically, 0.0006 to 0.4470 for teenagers and 0.0006 to 0.4090 for adults. The estimated
excess cancer risk (ECR) of DEHP was 10" and 107 for the mean concentration and the upper 95% levels,
respectively. These results suggest that there is an inherent health effect when exposed to the elastic paving mate-
rials of sports facilities. Therefore, it is necessary to set standards for elastic paving materials with a particular
focus on indoor sports facilities where hazardous pollutants can easily accumulate due to the lack of ventilation.
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Table 1. Method detection limit and recoveries of the multi-media samples

Method detection limit

Recovery (%)

C. val
QC. value Paving material(mg /kg) Wipe(png/wipe) Paving material(mg /kg) Wipe(png/wipe)
Pb 0.4 0.053 101.2 95.2
DEHP 1.3 0.005 923 82.6
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Table 2. Exposure factor and exposure time used in the risk assessment

. Teenagers(13~18yr) Adults
Exposure Factor Units
Mean 95% Mean 95%
Contact time sec/ Number of times 0.9 0.9 1.03 1.03
Contact frequency Number of times /hr 845 845 877 877
Exposure time hr/day 1 3 1 3
Exposure frequency day/yr 112 260 112 260
Weight kg 58.7 58.7 70.6 70.6
Palm surface area cm? 394 394 419 419
Table 3. Dermal migration ratio and reference dose used in ECR = ADD(mg/kg bw-day) x CPF 3)
the risk assessment
Where
Dermal Migration Ratio RfD ECR : Excess Cancer Risk
Pb 0.006 0.00063 ADD : Dermal Dxposure Dose (mg/kg bw-day)
DEHP .02 0.05
0.0 CPF : Cancer Potency Factor
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ADD=HS x FT x ET x MR / (BW x AT)

Where
ADD : Dermal Exposure Dose (mg/kg bw-day)

()

HS  : Concentration of Surface at Hands (mg/hand.hr)
FT  : Exposure Frequency for Scenario (day/yr)
ET  : Exposure Time for Scenario (hr/day)
MR : Dermal Migration Ratio
BW : Body Weight (kg)
AT : Averaging Time (day)
HQ = ADD(mg/kg/day) / RfD 2)
Where
HQ  : Hazardous Quotient
ADD : Dermal Exposure Dose (mg/kg bw-day)
RfD : Reference Dose (mg/m’)
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Fig. 1. Concentration of Pb and DEHP in elastic paving materials in the basketball court.(n=13)
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Table 4. Concentration of Pb and DEHP on the surface of
the basketball court flooring

Concentration (pg/wipe)

Substance
Mean + SD. Range
Pb (n=10) 28.1£57.2 0.6~174.2
DEHP (n=10) 91.2+39.8 35.0~151.7

Table 5. Concentration of Pb and DEHP on the surface of
the palm after playing a basketball game

Concentration (pug/wipe)

Substance
Mean + SD. Range
Pb (n=10) 125.7+241.1 0.9~644.6
DEHP (n=10) 122.6 £51.3 68.4~51.3
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Table 6. Hazardous quotient of harmful substance concentration on the surface of the palm

Teenagers Adults
Average 95% value Average 95% value
Pb 0.0001 ~ 0.060 0.0006 ~ 0.447 0.0001 ~ 0.055 0.0006 ~ 0.409
DEHP 0.0003 ~ 0.001 0.0020 ~ 0.007 0.0002 ~ 0.001 0.0018 ~0.007
Table 7. Excess cancer risk due to harmful substance concentration on the surface of the palm
Teenagers Adults
Average 95% value Average 95% value
DEHP 477x107~1.69x 10° 332 x10°~1.18 x 10° 436 x 107~1.55x10°  3.04 x 10°~ 1.08 x 107
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DEHP+= IARC(International Agency for Research
on Cancer) Group 2B, ACGIH(American Conference
of Industrial Hygienists) A3, NTP(National Toxicology
Program) R, EPA(Environmental Protection Agency)
Group B2, NIOSH(National Institute of Occupational
Safety and Health) SollA 29Md #El82d 2 As|A
e 20
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