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HCH waste management

Lindane production site
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600,000tons 

of Lindane have been 

produced across the 

world leading to about

4.8 million tons 

of HCH waste generated

Huningue site

Alterpresse68.info



European project: HCH in EU

Purpose of the project

• The European Parliament has asked the 

European Commission to initiate the 

project 'HCH in the EU’. 

• This project has two objectives: 

- Perform an inventory of the regulation 

of Lindane production, and technical 

HCH in Europe. 

- Assist the authorities (technical and 

organizational support) with the 

sustainable management of six HCH 

contaminated sites.
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GIS view of the HCH related sites
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Site

PCUK site in Wintzenheim (FR)



Site history
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Monitoring program

A 2nd surface containment 

(geomembrane of 8 000 m²) has 

been implemented

Monitoring program

HCH in EU

Chlorinated compound 

Biodegradation

Anaerobic degradation

Aerobic degradation 
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PCUK site: Lindane plume extent



Anaerobic biodegradation: benzene and chlorobenzene production
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• Such as for chloroethene, HCH was first thought to be degraded by dehalorespiration

• Lack of knowledge about microbial species, and genes involved in the degradation process

• The pathway is also poorly understood but leads to the production of benzene and chlorobenzene

Difficulties are similar to those with chloroethene bioremediation

Desulfovibrio

Clostridium

Dehalobacter



Aerobic degradation: complete mineralization

11.

• HCH isomers are degraded as a carbon 

source

• Bacterial species involved in the degradation 

are well known and easy to handle 

→ genes are also well known

• The degradation pathway has been 

extensively studied

Sphingobium

Rhodococcus

Microbacterium

…



Lindane in the EU  (2016)
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“The advantage of biological methods is that they are:

- Environmentally-sound;

- Low-cost methods; and

- They can be used in situ.

[…] Therefore, further research, especially field studies, is needed to better understand

the factors affecting the bioremediation and to improve their efficiency.”

“Although efficient microbial degradation of lindane and other HCH-isomers has been

demonstrated in several laboratory studies […].

There are only a few field studies on the microbial remediation of lindane contaminated soils

and waters, and therefore more research is needed.”



Field demonstration under anaerobic conditions (2013)
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PCUK site: Characterization of in situ biodegradation potential
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PCUK site: Characterization of in situ biodegradation potential



Laboratory tests
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Aerobic conditions:

- Stimulated: H2O2 + nitrogen (DAP)

- Control

Anaerobic conditions:



Fast Growth of Sphingobium during the storage period
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Site SiteT0 AE T0 AE

DNA RNA

Aerobic conditions Anaerobic conditions

T0 ANSite

Sphingobium

Sulfurimonas



Laboratory tests: aerobic conditions (4 months)

γ-HCH

β-HCH

δ-HCH

α-HCH

HCH degradation

Fast degradation of a-HCH and g-HCH 

during transport of samples

Fast degradation of d-HCH during the 

tests



Laboratory tests: anaerobic conditions (6 months)
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• No decrease of HCH concentrations observed;

• Production of toxic metabolites under stimulated conditions: benzene, chlorophenols, 

chlorobenzene…;

• Difficulties to understand the mechanisms for degradation.



Conclusions of laboratory experiments
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• Aerobic degradation can be easily stimulated;

• Anaerobic degradation is partially understood, and can generate toxic compounds;

• Presence of other non-negligible isomers in groundwater (e-HCH ~ 20%).



Assessment of the biodegradation potential for the sustainable management of HCH sites
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• French government has decided that 

hazardous waste be excavated (0 to 15m bgl) 

- cost estimated between 22 and 38MEUR;

• Cost for Groundwater treatment by 

bioremediation is estimated at ~500,000 EUR

• What treatment / solutions for the other sites

• HCH as a recalcitrant pollutant ?

• Potential for biodegradation should be 

assessed 

?
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