Open dumping site in Asian developing countries: A potential source of
polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans

Minh N.H., Minh T.B., Watanabe M., Kunisue T., Monirith I., Tanabe S., Sakai S., Subramanian A.,
Sasikumar K., Viet P.H., Tuyen B.C., Tana T.S., Prudente M.S.

Ctr. for Mar. Environmental Studies, Ehime University, Tarumi 3-5-7, Matsuyama 790-8566, Japan; Res.
Ctr. Mat. Cycles/Waste Mgmt., Natl. Inst. for Environ. Studies, Tsukuba, Japan; Ctr. of Adv. Study in
Marine Biology, Annamalai University, Parangipettai, India; Ctr. Environ. Technol./Sustain. D., Hanoi
National University, Hanoi, Viet Nam; Univ. of Agriculture and Forestry, Hochiminh City, Viet Nam;

Cultural Observation Unit, Cabinet of the Council of Minister, Phnom Penh, Cambodia; Science Education

Department, De La Salle University, Manila, Philippines

Abstract: Open landfill dumping areas for municipal wastes in Asian developing countries have recently
received particular attention with regard to environmental pollution problems. Because of the uncontrolled
burning of solid wastes, elevated contamination by various toxic chemicals including dioxins and related
compounds in these dumping sites has been anticipated. In this study, concentrations of polychlorinated
dibenzo-p-dioxins (PCDDs), polychlorinated dibenzofurans (PCDFs), and coplanar polychlorinated
biphenyls (PCBs) were determined in soils from dumping sites in the Philippines, Cambodia, India, and
Vietnam. Residue concentrations of PCDD/Fs and coplanar PCBs in dumping site soils were apparently
greater than those in soils collected in agricultural or urban areas far from dumping sites, suggesting that
dumping sites are potential sources of PCDD/Fs and related compounds. Observed PCDD/F concentrations
in soils from dumping sites in the Philippines and Cambodia were comparable or higher than those reported
for dioxin-contaminated locations in the world (e.g., near the municipal waste incinerators and open landfill
dumping sites). Homologue profiles of PCDD/Fs in dumping site soils from the Philippines and, to a lesser
extent, from Cambodia and India reflected patterns of samples representing typical emissions, while profiles
of agricultural or urban soils were similar to those of typical environmental sinks. This result suggests recent
formation of PCDD/Fs in dumping site areas and that open dumping sites are a potential source of dioxins in
Asian developing countries. Uncontrolled combustions of solid wastes by waste pickers, generation of
methane gas, and low-temperature burning can be major factors for the formation of dioxins in dumping
sites. Elevated fluxes of PCDD/Fs to soils in dumping sites were encountered in the Philippines, Cambodia,
India, and Vietnam-Hanoi, and these levels were higher than those reported for other countries.
Considerable loading rates of PCDD/Fs in the dumping sites of these countries were observed, ranging from
20 to 3900 mg/yr (0.12-35 mg TEQ/yr). PCDD/F concentrations in some soil samples from the Philippines,
Cambodia, India, and Vietnam-Hanoi exceeded environmental guideline values, suggesting potential health
effects on humans and wildlife living near these dumping sites. The estimated intakes of dioxins via soil
ingestion and dermal exposure for children were higher than those for adults, suggesting greater risk of
dioxin exposure for children in dumping sites. To our knowledge, this is the first comprehensive study on
PCDD/Fs contamination in open dumping sites of Asian developing countries. On the basis of the result of
this study, we have addressed a new environmental issue that open dumping sites are potential sources of

PCDD/Fs and related compounds, and dioxin contamination in dumping sites may become a key



environmental problem in developing countries.

Index Keywords: Combustion; Contamination; Environmental impact; Organic compounds; Solid wastes;
Toxic materials; Dumping sites; Pollution control; dioxin; methane; polychlorinated dibenzodioxin;
polychlorinated dibenzofuran; toxic substance; landfill; PCDD; PCDF; soil pollution; waste disposal; article;
Asia; burn; developing country; dumping; incineration; landfill; pollution; soil analysis; soil pollution; solid
waste; urban area; waste disposal; Administration, Cutaneous; Administration, Oral; Adult; Asia;
Benzofurans; Child; Child Welfare; Developing Countries; Environmental Monitoring; Environmental
Pollutants; Humans; Incineration; Polychlorinated Biphenyls; Refuse Disposal; Risk Assessment; Soil

Pollutants; Tetrachlorodibenzodioxin; Asia

Year: 2003

Source title: Environmental Science and Technology

Volume: 37

Issue: 8

Page : 1493-1502

Cited by: 42

Link: Scorpus Link

Chemicals/CAS: methane, 74-82-8; Benzofurans; chlorinated dibenzofurans; Environmental Pollutants;
Polychlorinated Biphenyls; polychlorodibenzo-4-dioxin; Soil Pollutants; Tetrachlorodibenzodioxin, 1746-
01-6

Correspondence Address: Tanabe, S.; Ctr. for Mar. Environmental Studies, Ehime University, Tarumi 3-5-7,
Matsuyama 790-8566, Japan; email: shinsuke@agr.ehime-u.ac.jp

ISSN: 0013936X

CODEN: ESTHA

DOI: 10.1021/es026078s

PubMed ID: 12731829

Language of Original Document: English

Abbreviated Source Title: Environmental Science and Technology

Document Type: Article

Source: Scopus

Authors with affiliations:

* Minh, N.H., Ctr. for Mar. Environmental Studies, Ehime University, Tarumi 3-5-7, Matsuyama 790-8566, Japan

* Minh, T.B., Ctr. for Mar. Environmental Studies, Ehime University, Tarumi 3-5-7, Matsuyama 790-8566, Japan

* Watanabe, M., Ctr. for Mar. Environmental Studies, Ehime University, Tarumi 3-5-7, Matsuyama 790-8566, Japan

* Kunisue, T., Ctr. for Mar. Environmental Studies, Ehime University, Tarumi 3-5-7, Matsuyama 790-8566, Japan

* Monirith, L., Ctr. for Mar. Environmental Studies, Ehime University, Tarumi 3-5-7, Matsuyama 790-8566, Japan

* Tanabe, S., Ctr. for Mar. Environmental Studies, Ehime University, Tarumi 3-5-7, Matsuyama 790-8566, Japan

« Sakai, S., Res. Ctr. Mat. Cycles/Waste Mgmt., Natl. Inst. for Environ. Studies, Tsukuba, Japan

 Subramanian, A., Ctr. of Adv. Study in Marine Biology, Annamalai University, Parangipettai, India

* Sasikumar, K., Ctr. of Adv. Study in Marine Biology, Annamalai University, Parangipettai, India

* Viet, P.H., Ctr. Environ. Technol./Sustain. D., Hanoi National University, Hanoi, Viet Nam


http://www.scopus.com/inward/record.url?eid=2-s2.0-12444337215&partnerID=40&md5=82338e31eb542cfeb5b311db2409dc69

* Tuyen, B.C., Univ. of Agriculture and Forestry, Hochiminh City, Viet Nam

 Tana, T.S., Cultural Observation Unit, Cabinet of the Council of Minister, Phnom Penh, Cambodia

* Prudente, M.S., Science Education Department, De La Salle University, Manila, Philippines

References:

* Rappe, C., (1994) Fresenius J. Anal. Chem., 384, pp. 63-75

* Lohman, R., Jones, K.C., (1998) Sci. Total Environ., 219, pp. 53-81

* Duarte-Davidson, R., Sewart, A., Alcock, R.E., Cousins, I.T., Jones, K.C., (1997) Environ. Sci. Technol., 31, pp. 1-11

* Brzuzy, L.P., Hites, R.A., (1995) Environ. Sci. Technol., 29, pp. 2090-2098

* Brzuzy, L.P., Hites, R.A., (1996) Environ. Sci. Technol., 30, pp. 1797-1804

» Wagrowski, D.M., Hites, R.A., (2000) Environ. Sci. Technol., 34, pp. 2952-2958

* Sakurai, T., Kim, J.G., Suzuki, N., Matsuo, T., Li, D.Q., Yao, Y., Masunaga, S., Nakanishi, J., (2000) Chemosphere, 40, pp.
627-640

* Ogura, 1., Masunaga, S., Nakanishi, J., (2001) Chemosphere, 44, pp. 1473-1487

* Tanabe, S., (2002) Mar. Pollut. Bull., 45, pp. 69-77

* Van den Berg, M., Birnbaum, L., Bosveld, A.T.C., Brunstrom, B., Cook, P., Feeley, M., Giesy, J.P., Zacharewski, T., (1998)
Environ. Health Perspect., 106, pp. 775-792

* Braga, A.M.C.B., Krauss, T.H., Santos, C.R.R., Souza, P.M., (2002) Chemosphere, 46, pp. 1329-1333

* Martens, D., Balta-Brouma, K., Brotsack, R., Michalke, B., Schramel, P., Klimm, C., Henkelmann, B., Kettrup, A., (1998)
Chemosphere, 36, pp. 2855-2866

* Domingo, J.L., Schuhmacher, M., Agramunt, M.C., Llobet, J.M., Rivera, J., Miiller, L., (2002) Environ. Int., 28, pp. 19-27

* De Long, A.P.J.M., Liem, A.K.D., Hoogerbrugge, R., (1993) J. Chromatogr., 643, pp. 91-106

* Lorber, M., Pinsky, P., Gehring, P., Braverman, C., Winters, D., Sovocool, W., (1998) Chemosphere, 37, pp. 2173-2197

* Sakurai, T., Kim, J., Suzuki, N., Matsuo, T., Li, D., Yao, Y., Masunaga, S., Nakanishi, J., (2000) Chemosphere, 40, pp. 627-640

» Katam, T., Yasuhara, A., Okuda, T., Shibamoto, T., (2002) Environ. Sci. Technol., 36, pp. 1320-1324

 Baker, J.I., Hites, R.A., (2000) Environ. Sci. Technol., 34, pp. 2879-2886

* Brown, J.F., (1995) Organohalogen Compd., 26, pp. 427-430

* Alcock, R.E., Behnisch, P.A., Jones, K.C., Hagenmaier, H., (1998) Chemosphere, 37, pp. 1457-1472

* Lohmann, R., Northcott, G.L., Jones, K.C., (2000) Environ. Sci. Technol., 34, pp. 2892-2899

* (1997) Interim Policy Guideline: Dioxins and Dioxin-like Compounds in Soil, p. 10., U.S. Department of Health and Human
Services, Public Health Services: Atlanta

* (1999) Japan's New Dioxin Standards, , http//list.essential.org/dioxin-1/msg01266.html, July

* Nouwen, J., Cornelis, C., De Fré, R., Wevers, M., Viaene, P., Mensink, C., Patyn, J., Maes, A., (2001) Chemosphere, 43, pp.
909-923

* (1998) Association of the Health Risk of Dioxins: Re-evaluation of TDI, Exclusive Summary, p. 22. , International Program on
Chemical Safety, WHO Consultation May 25-29, 1998

Download: 0853.pdf


http://tintuc.vnu.edu.vn/upload/scopus/0853.pdf

