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Abstract 

An abandoned industrial site of the former Budapest Chemical Works (BVM) company has 

been found to contain 2000-3000 tonnes of leaking industrial waste and dangerous chemicals 

in corroded barrels on bare ground. The waste lot includes general industrial reagents and 

intermediates, some 100-200 tonnes of sulphuric acid, several hundred tonnes of 1.2 

dichlorobenzene and isopropanol, and numerous other substances falling into toxicity 

categories from toxic to very toxic or carcinogenic, such as dinitrobenzoic acid, as well as 

chemical wastes from the pesticide production of the company. BVM used to manufacture 

numerous pesticide active ingredients, including chlorinated hydrocarbons. Thus, it produced 

the insecticide DDT in large quantities until the ban of the compound in 1968 and derogated 

approval for sales until 1974. 

The premises of the company has been reported previously to be contaminated, therefore, in 

the scope of our pesticide residue monitoring surveys between 2015 and 2019, we carried out 

sampling in its immediate vicinity. In our study, soil (8 samples), surface water (2 samples), 

tree bark (Robinia pseudoacacia, Sambucus nigra, Populus nigra) and common reed 

(Phragmites australis, (6 samples), as well as earthworms (Lumbricus terrestris; 1 sample) 

sampled next to BVM were analyzed for DDT and metabolite (~DDT) levels. Exceedingly high 

~DDT levels above the accepted limit (0.1 mg/kg) were detected in soil samples: nearly 1.5 

mg/kg in one sample and 0.11-0.484 mg/kg in other 5 cases. Among the biological samples 

(tree bark, common reed and earthworm) 0.184 and 0.190 mg/kg concentrations of ~DDT were 

determined in a black poplar and in an earthworm sample. These findings indicate that the well-

known persistency problem related to chlorinated hydrocarbon insecticides, particularly to 

DDT remains actual to our days. 

 

Introduction 

The chemical work premises of BVM (Budapesti Vegyiművek) were constructed in the 19th 

century, in the outskirts of Budapest at that time. Upon a rugged business history, in 1948 the 

legal predecessor of BVM [1] began manufacturing the two leading chlorinated hydrocarbon 

insecticides of the time, 1,1'-(2,2,2-trichloroethane-1,1-diyl)bis(4-chlorobenzene) or by its 

outdated chemical name dichloro-diphenyl-trichloroethane (from which it earned its acronym 

DDT) and hexachlorocyclohexane (HCH). A comprehensive study published in 2003 on 

persistent organic pollutant (POP) compounds manufactured and sold between 1950-2000 by 

the Hungarian pesticide industry, detailed information is available on the production of BVM 

as well [2]. Being unaware of the hormonal and other detrimental effects of DDT and 

particularly its metabolites (~DDT) on warm-blooded organisms, discovered only a decade 

later, the compound was listed as non-hazardous [3]. This, along with the outstanding economy 

of the chemical technology resulted in a boost in the production and sales. In turn, driven by 

the precautionary warning by Hungarian toxicologists, Hungary was the first country banning 

DDT in 1968. Turnover statistics [2] clearly indicate the above: sales of DDT showed an 
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increase from 1950 to 1970 with a total of 39 476 tons of the active ingredient sold in two 

decades (Figure 1). 

 
Figure 1. Sales of DDT by Hungary between 1950 and 1974 [2]. 

 

The production process, however, doesn’t end at the finished product. Waste management is 

also a fundamental issue in any technology, particularly in the case of substances of high 

persistence. In addition, in spite of the 6-year derogation period after the ban of DDT, 

substantial lots of DDT remained on BVM premises, stored mostly in steel drums with expected 

lifespans of 13-30 years. Long-term storage of obsolete pesticides is a worldwide problem [4] 

that in sustained time often leads to occupational and environmental risks. Leaching of 

chemicals from corroded, ballooned or otherwise severely damaged steel drums has occurred 

also at BVM. Soil contamination by chlorinated hydrocarbons has been detected in the vicinity 

of the BVM premises quite soon after the bankruptcy of the corporation in 2007. Certain levels 

of non-systematic contamination is legally tolerated, but residue levels above the maximum 

residue limit (MRL), defined as the highest overall concentration of a compound and its 

metabolites officially permitted, call for subsequent legal measures. 

In 2011, ELGOSCAR-2000 Kft. started a remediation project by groundwater purification, in 

a seemingly useless exercise as the cracked barrels causing the pollution have not been removed 

from the spot. Remediation greatly reduced contaminant levels in groundwater, but 

recontamination has risen to baseline levels within 2-3 years. 2011 measurements prior to 

remediation indicated concentrations of benzene and chlorobenzene in groundwater at peak 

levels of 100 mg/l at some points, which in case of benzene is 100 000 times of the permissible 

limit [5-7]. The scope of the ELGOSCAR project did not include DDT. A study by WESSLING 

Hungary Ltd. in 2015, which already focused on chlorinated hydrocarbon insecticides among 

industrial chemical pollutants, indicated that groundwater pollution had already escaped from 

the premises of the former BVM [8]. High ~DDT levels (0.16 and 0.22 mg/kg) were detected 

in two soil samples [9], exceeding the 0.1 mg/kg MRL. Another survey by Greenpeace 

monitoring ~DDT in house dust and in the eggs of household-raised chicken (Gallus gallus 

domesticus) in the region showed that ~DDT contaminants appeared in nearby homes. 

Chemical analysis revealed an extremely high level of ~DDT concentration of 1.69 mg/kg in 

egg [10]. 

 

Experimental 

The aim of our study was to determine residue levels of DDT (~DDT) in samples collected 

nearby the former BVM. The sampling regime study included soil (8 samples) and surface 

water from Illatos ditch (2 samples), as well as biological samples, tree bark (Robinia 

pseudoacacia, Sambucus nigra, Populus nigra) and common reed (Phragmites australis, 6 

samples), as well as earthworms (Lumbricus terrestris; 1 sample) near or within a 2 km vicinity 

of the BVM premises. 
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Preparation of solid samples was carried out by solvent extraction [11], while surface water 

samples were processed by solid phase extraction [12]. The concentrations of DDT and 

metabolites in the sample extracts were determined by instrumental analysis, gas 

chromatography coupled with electron capture detection (GC-ECD). 

 

Results and discussion 

Levels of ~DDT were measured in all these samples, as shown along with sample information 

in Table 1. 

 

Table 1. Sampling points with code, GPS coordinate, type, and place of sampling and the results 

of the ~DDT measurement 

Sample 

code 

GPS coordinate 

(latitude, longitude) 
Type of sample 

Place of 

sampling 

DDT content 

(mg/kg) 

BVM1 47.45322      19.10800 

soil (10 cm depth) 

BVM 

1.43 

BVM2 47.45321      19.10760 0.345 

BVM3 47.45311      19.10727 0.416 

BVM4 47.45320      19.10667 0.484 

BVM5 47.45323      19.10732 earthworm 0.190 

BVM6 47.45455      19.11147 
tree bark (Robinia 

pseudoacacia) 
0.0109 

BVM7 47.45474      19.11167 
tree bark (Populus 

nigra) 
< LOD* 

BVM8 47.45469      19.11137 soil (10 cm depth) 0.0745 

BVM9 47.45469      19.11137 soil (60 cm depth) 0.110 

BVM10 47.45469      19.11137 soil (30-40 cm depth) 0.0963 

BVM11 47.45451      19.11059 
tree bark (Sambucus 

nigra) 
0.0591 

BVM12 47.45365      19.11129 
tree bark (Populus 

nigra) 
0.184 

BVM13 47.45365      19.11129 
tree bark, wood chips 

(Populus nigra) 
0.0169 

BVM14 47.45560      19.10558 
surface water (Illatos 

ditch I.) 
< LOD* 

BVM15 47.45560      19.10558 
surface water (Illatos 

ditch II.) 
< LOD* 

BVM16 47.45560      19.10558 
common reed (Illatos 

ditch) 
0.0488 

BVM17 47.44576      19.12961 soil (10 cm depth) 
164. 

Kisfaludy St. 

0.144 

BVM18 47.44571     19.12961 tree bark (Salix sp.) 0.0440 

BVM19 47.44571      19.12955 tree bark (Tilia sp.) 0.0206 
* below the limit of detection (LOD) of the analytical method, 0.01 mg/l. 

An exceedingly high (nearly 1.50 mg/kg) ~DDT level was measured in a soil sample collected 

near the fence of the BVM premises along the rail cargo tracks, and high concentrations were 

determined in 5 cases (0.110-0.484 mg/kg) (Figure 2). The ~DDT concentration in 2 soil 

samples remained below the MRL for ~DDT is soil, 0.1 mg/kg. This indicates MRL violation 

if 75% of the soil samples, on one occasion by 15 times. 

The concentration of ~DDT remained below the LOD of the GC-ECD instrumental analytical 

method applied, 0.01 mg/l, in both surface water samples collected, [13] however, substantial 

amounts of metolachlor was detected. Metolachlor (it was officially used until 2003 in 
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Hungary) is a chloroacetanilide-type herbicide active ingredient with a high potential for runoff 

into surface water [14], also manufactured by BVM. Exceedingly high levels (0.750-1.279 µg/l) 

of metolachlor were detected in these samples, quite atypical in the winter period. 

 
Figure 2. ~DDT content in soil samples. 

 

Among the tree bark and common reed samples, high concentration (0.1837 mg/kg) of ~DDT 

was measured in a black poplar sample (Figure 3). A similarly high level of ~DDT (0.19 mg/kg) 

was determined in the earthworm sample studied (Figure 3), indicating substantial soil-borne 

exposure. 

 
Figure 3. ~DDT content in tree bark (brown), common reed (green) and earthworms (pink) 

samples. 

 

Conclusion 

Along with several former studies, our survey also demonstrated that ~DDT residues remain to 

be an actual problem nearby Illatos road in Budapest close to residential areas. Almost 2,500 

tons of extremely hazardous materials were stored in appalling conditions. Heavily eroded 

barrels were lying on bare ground, with often unidentifiable chemicals leaching into the soil 

and groundwater. Upon pressure by Greenpeace, finally all of the 2,493 tons of toxic waste has 

been removed from the area, and reassessment, including a detailed analysis of the soil and 

groundwater, are planned with remediation plans to follow [15], although the removal of the 

hazardous waste barrels ceased the ongoing pollution of the area, natural dissipation for these 

persistent pollutants is very slow, and the alleged remediation has not started to this date. 
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