J. ENVIRON. TOXI
Vol. 23, No. 1,53 ~62 (-

TN 7|= wslo] wE PCBs QIx| L Aef Q5N I}

I ]

AAT, AdX[AH, &5, 0|8, HXA,
- =12,
o|¥ %, IME, ASH

el

S ELTE P EE EESSUE RV PRER)
etz o) zeh st o kel gl

Health and Ecological Risk Assessment of
PCBs-exposure by Regulation Guideline Change

Young-Wook Lim, Ji-yeon Yang, Jong-Soo Jung', Yong-jin Lee,
Jin-Young Kim', Chung-Soo Lee, Seong-joon Ko and Dong-chun Shin**

Institute for Environmental Research, Yonsei University (IERY)
'Korea Institute of Science and Technology

*Department of Preventive Medicine and Public Health, College of Medicine,
Yonsei University

ABSTRACT

In the present study, the concentration levels of polychlorinated biphenyls (or PCBs) in the environments in
Korea are estimated based on some measured data in Korea, in comparison with the data from the other coun-
tries. Even though PCBs were banned as electrical fluids in 1970s in Korea, PCBs are still detected in the envi-
ronment. PCBs levels in Korea are greatly lower than those in other countries, which are gradually decreased
as well. However, the measured data are not sufficient in both numbers and quality, to estimate the average
PCBs levels in Korea.

The regulation limit on polychlorinated biphenyls (or PCBs) is 2 mg/kg (ppm), which is too low compared to
50 ppm of many other countries including U.S. With this strict regulation, there are many problems expected,
for example, in the analysis of PCBs in the transformers using in the field as well as the safe treatment of
PCBs. The risk assessment on the PCBs in the environment is surely necessary prior to the change in the limit.
Also the PCBs concentration monitoring in the environmental media (i.e. air, water, soil and sediment) and
exposure assessment will be essential for the accurate risk assessment.

If the PCB-waste guideline maintain as 2 ppm after 10 years, the excess cancer risk of PCBs exposure by
ambient air, drinking water and soil was 10, But if the guideline mitigate as 50 ppm after 10 years, the cancer
risk was increased by 107", The ecological risk quotient by regulation change was not exceed ‘1’.
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Fig. 1. Environmental fate of PCBs & exposure pathway.
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Persistence

< 50% of total PCBs content
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Table 3. Aquatic organism toxicity value of Total PCBs

Species Endpoint Duration Concentration
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Mosquitofish LC50 154.0 hour (250 ~ 460)
Mosquitofish LC50 174.0 hour 390 ug/L
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Fig. 3. Ecological risk characterizaton.



March 2008 Lim et al. : 7+#| 715 H3lel|

PCBs Ae]¢lsl= H71E 93 PNECE 3.05~
3.90 (ug/L)2. AHEEglom, SlslA Brtel A A7)
2o} BFAA-S 1517 $3] uniform distribu-
tion© 2 fittingdled H71=S 43883519t}

LCs 305~ 390 e/l
PCBsPNEC=——"= HE
AF 100

=3.05~3.90 (ug/L)

(2) =597}

23hEe] =Ag g AR Gel e .4
Tx7F 83 " 34 EdAEE AES)
of Z} miAE/ A7 =& 8E A3, A
&gt g Ze] FAI7|E AW e #
FA e s Azt aas $As17] Al 7
Ag D FY FY As F xEXRE viEgoR
A x=E5Ed FA7IE HALE AT &5

F¢ vlmsle] S3algict

}‘\

-._I—
H

._r-

(3) Al & 2%

Table 4. PCBs concentration prediction by regulation variation
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Fig. 4. PCBs concentration prediction in air & water.
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Fig. 5. PCBs concentration prediction in sediment and soil.

Table 5. Present risk by PCBs monitoring and health risk by regulation variation

Present (2005) Regulation guideline: 50 ppm (2015) Regulation guideline: 2 ppm (2015)
Media
Risk Risk Reduction rate Risk Reduction rate
Air 1.04x107® 7.38 x 107° 29.0% 3.31%107° 68.2%
Drinking water 1.95% 107’ 1.08% 1077 44.6% 3.46x107® 82.3%
Soil 8.33x 10710 741x1071° 11.0% 598 % 10°1¢ 28.2%
Total 2.06 % 1077 1.16 x 1077 43.7% 3.85 % 1078 81.3%

Table 6. Present risk by PCBs monitoring and ecological risk by regulation variation
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Regulation guideline: 2 ppm (2015)
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