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Abstract

This paper investigated the historical usage of HCH and DDT in the Taihu Lake Basin (TLB) and contamination
status of these two pesticidesin different matrices, such assoil, air, water, sediment, fish, birds, and human milk, in
theregion. Thetota usage of HCH and DDT was 619 kt and 43 kt, consisting of 14% and 16% of thetotal nation’s
usage. Concentrations of HCH and DDT in all matrices had a declined trend from 1980s to 2000s, indicating the
results of the ban of the 2 pesticidesin China. This study a so shows the “biomagnification effect”, which isthe
increase in concentration of HCH and DDT occursin afood chain. Although the use of technical HCH was much
higher than DDT in TLB, concentrations of > DDT were higher than Y HCH in most matrices in this region, most
likely dueto more persistencce of DDT than HCH in those matrices. The current pollution levels of HCH and DDT
in different matricesin the TLB at the beginning of 2000s are also estimated.

Introduction

Hexachlorocyclohexane (HCH) and Dichlorodiphenyltrichloroethane (DDT) are inexpensive, persistent,
broad-spectrum, non-systemic ingested, and contact organochlorine pesticides (OCPs)., Although the use of
these two pesticides in agriculture have been banned in China since 1983 due to their toxic and bioaccumul ated
nature, they have still been observed in the Chinese environment.

Taihu Lake Basin (TLB), including the city of Shanghai, parts of Jiangsu and Zhejiang provinces, is one of the
most developed regions in China, and also one of the areas with the highest usage of both technical HCH and
DDT in China In 1980, the usage of technical HCH was 10 kg/hm? in the rice paddy in Taihu Lake Region®.
Between 1952 and 1984, an accumulated usage of technical HCH was 500 kt and 300 kt in Jiangsu and Zhejiang,
respectively®®. There have been 5 technical HCH and DDT manufactories in Taihu Lake Basin historically, and
only one (Yangzhou Chemical manufacture) continues to produce DDT used for dicofol production now.

The objectives of this study are to compile usage inventories for HCH and DDT, and to assess the current
contamination level by these 2 pesticide in environment in the TLB.
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Fig.1 Dlstr|but|on of accumulated technlcal HCH (left) and DDT (right) usage between 1952 and 1984 on
croplands in TLB with 1/4° longitude by 1/6° latitude resolution. The size of the grid cell is approximately
25 km by 25 km.
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Using the same method given by Li et a.*°, inventories of technical HCH and DDT with a 1/4° longitude by
1/6° latitude resolution were produced and given by Figure 1. The total usage of technical HCH and DDT was
300 kt and 27 kt, taking up to 7% and 10% of the whole country, respectively.
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Fig. 2 Soil concentrations of HCH isomers and DDT
metabolizes for 1979° and 2000-2001" in Taihu Lake

Basin.
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Fig. 3 Air concentrations of HCH isomers and DDT
metabolizes for 1980° and 20028 in TLB.
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Fig. 4 Water concentrations of HCH isomers for 1979,
1980-1988°, and 1999-2000%° in TLB.
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Residues in sediment. Figure 5 presents sediment
concentrations of HCH isomers and DDT
metabolizes for 2000-20017 in Taihu Lake. In
2000-2001, concentrations in sediments in Taihu
Lake was 0.43 ng/g dw for total HCHs and 0.72
ng/g dw for total DDTSs.
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Fig. 5 Sediment concentrations of HCH isomers and
DDT metabolizes for 2000-2001" in Taihu Lake.
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Fig. 6 Concentrations of HCH isomers and DDT
metabolizesin fish for 1980° and 2000/2001” in TLB.
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Concentrations of HCH isomers and DDT
metabolizes in birds for 2000/2001" in TLB are
shown Figure 7. Average concentrations in birds
were 250 ng/g for > HCH and 5,100 ng/g for >DDT
inthe TLB.
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Fig. 7 Concentrations of HCH isomers and DDT
metabolizesin birds for 2000/20017 in TLB.
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25000

Residues in human milk. Figure 8 presents
concentrations (ng/g milk fat) of HCH isomers and 20000 |
DDT metabolizes for 1983, 1986, 1988, and 2001 in
Shanghai™*. Concentrations in human milk (in ng/g
milk fat) in Shanghai reduced from 22,600 in 1983
to 1,700 in 2002 for B-HCH, the major isomer in
HCH in human milk, and from 13,900 in 1983 to
1,200 in 2002 for p,p’-DDE, the major metabolize
in DDT in human milk. It is interesting to note that 04
the greatest drop was between 1986 and 1988 for BHCH  SHCH  pp-DDE pp-DDT  3DDT
B-HCH, but between 1988 and 2002 for p,p’-DDE. Compound

The reason for thisis not clear.
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Fig. 8 Concentrations of HCH isomers and DDT
metabolizes for 1983, 1986, 1988, and 2001 in
Shanghai ™.

Itisclear from TLB study that the solution to HCH and DDT was not dilution, because food chains will
concentrate these pollutants. Thisis “Biomagnification effect”, which isthe increase in concentration of a
substance, such as HCH and DDT, which occursin afood chain. Although the use of technical HCH was much
higher than DDT in TLB, concentrations of > DDT were higher than Y HCH in most matrices in this region, most
likely due to more persistencce of DDT than HCH in those matrices.

Among 4 isomers of HCH, only B-HCH is the most easily accumulated one in the top of food chain, such as the
fish, birds, and human milk. Among DDT metabolizes, p,p’-DDE has the longest accumulation period. In human
milk shown in Figure 8, B-HCH/>HCH and p,p’-DDE/Y DDT are as high as 99% and 90%, respectively.

The estimated current pollution levels of HCH and DDT in different matrices in the TLB at the beginning of
2000s are shown in Table 1. More monitoring program should be carried on to obtain more accurate and satisfied
temporal and spatia trends of these chemicalsin thisregion.

Table 1. Estimated concentrations for HCH and DDT in different matrices in the TLB for the beginning of

2000s.
Soil Air Water Sediment Fish Bird Human milk
(nggdw) (ng/m®) (ng/L) (ng/gdw) (ng/lg) (ng/g)  (ng/g milk fat)
HCH 1 0.1 5 0.4 70 250 1,700
DDT 8 1 1 0.7 800 5000 1,300
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