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Purpose of documentation and introduction:  

In a request from the Russian Federation the question of BAT for pesticides handling both in technology and treatment guideline proposes was set into discussion. There are at first several areas to be looked on which need different approaches.  

One field of evaluation is the industrial production area for example, another field is the treatment of pesticide contaminated sites like landfills or areas around unclean production facilities. Additional fields are areas where extensive use of pesticides caused environment pollution.  

There have to be discussed pathways of release of pesticides into the environment and the pathways through the food chain and into water in order to determine suitable measures for the prevention of environmental and health damage. 

And there are different approaches to be discussed dealing with the different chemical properties of pesticides related to their chemical constitution.  

And, from toxicological view, limitations of pesticide content in the different environmental media have to be discussed, using results from toxicity research and test methods which were evaluated for the estimating of the toxicity of pesticide and pesticide byproduct compounds. These evaluations should lead into content limit guidelines for the different environment media. 

Pesticides in general are to be seen as chemical weapons against organisms, and by that already developed and approved methods for chemical weapons destruction from military convenience can be used similar for the tratment of pesticides. 

Of course, the behaviour of pesticides during incineration has to be discussed in order of showing by facts that incineration is a not suitable solution for pesticide problems. 

Characterization of pesticides, pesticide groups, chemical constitution and behaviour 

Pesticides can be divided into groups which describe their destination of use.  

Depending from the organisms which are destinated to be kept off from the commercial plants, groups of pesticides are named as follows. 

· insecticides are used against insects, 

· molluscicides against snails, 

· rodenicides against rodents, 

· herbicides against weeds, 

· acaricides against mites, 

· nematicides against nematodes, 

· fungicides against fungus infestation. 

For guideline determinations and BAT requirement determinations the above given group division is not quite suitable. Chemical constitution and behaviour of pesticide compounds has to be looked on closer for a guideline and BAT requirement proposal.  

Guidelines and BAT requirements should cover, if given as suitable propose, the whole spectrum of pesticide types and chemical properties. Some restriction for a complete and overall guideline and BAT requirement system is the fact that pesticides include numerous types of chemical compounds. Therefore guideline requirements have to include demands for special regulations for the treatment of the pesticide compounds which cannot be handled by the main BAT options for pesticides. These compounds should get special control and regulation requirements surplus the general regulations. 

General groups related to the chemical characteristics of pesticide compounds  

A general chemical characteristics overview of pesticides can be formed in a scheme as follows. 

A first big group is to determine with all chlorine and bromine (in some cases fluorine) containing pesticides.  

Chlorine and bromine containing Pesticides as POPs 

This group of halogenes containing pesticides has a sub-group which is included in the "dirty dozend" POPs which are named in the international POP convention. Aldrin, Chlordan, Chlordecon, DDT, Dieldrin, Endrin, HCB, HCH, gamma-HCH, Heptachlor, Hexabrombiphenyl, Mirex, PCBs and Toxaphene are in this group, namely known with the mentioned commercial names as POP compounds. 

More detailed look on chlorine and bromine containing compounds reveals sub-groups like polychlorinated aromatic hydrocarbons, chlorinated aromatic-aliphatic carbonic acids like 2,4-D and 2,4,5-T, the compound group PCDD/F (polychlorinated dioxines and furanes) and pentachlorophenol. 

One group can be characterized as organic phosphorous acid and thiophosphorous acid esters. 

One group can be focussed as carbamic and thiocarbamic acid esters. 

One group contains pyrethrin compounds,  
active constituents of pyrethrum flowers used as standard contact insecticides in fly-sprays etc.; in addition semi-synthetic and synthetic derivatives of pyrethrin compounds are in use. In general the group of pyrethrin compounds are in their chemical  constitution esters. 

In addition there are bispyridinium compounds known as pesticides from pyridine derived compounds. 

As can be explained, a group formation depending from chemical constitution abd chemical properties gives more chance to determine feasible treatment methods and treatment guidelines than a group formation depending on the destination of use. 

Evaluation of pesticide treatment options 

Some technologies which are already successful used in treating hazardous compounds will be mentioned and explained in the following chapter besides treatment trials which were less successful in operation tests. 

Some treatment options explained in this evaluation of methods are listed below: 

· Dechlorination of organic compounds by using the chemical reaction with metallic sodium 

· Alkaline hydrolysis of chlorinated compounds 

· Hydrogenisation of MSW and chlorinated hazardous chemicals 

· UV-ray decomposition of polluted air from soil from contaminated sites 

· Electrokinetic decomposition of hazardous compounds in contaminated soil 


BAT requirements, suitable treatment methods, evaluation of different treatment approaches 

The DEGUSSA sodium process for the dechlorination of organic compounds 

For the big group of halogen containing pesticides the dechlorination based on metallic sodium is a suitable treatment option.  

In a big field test at a landfill at Hamburg/FRG where chlorinated hydrocarbons containing seep oils escaped from the landfill as consequence of leakage of stored hazardous industrial waste drums, a sodium metal based treatment method was successfully tested, accompanied by scientific examinations of the qualification of the method for complete destruction of chlorinated hydrocarbons. The process description and results of the field test were published in the German engineering publication "VDI Nachrichten" in 1989. 

The used method was the DEGUSSA sodium process, developed by the company DEGUSSA AG. The process is suitable for waterfree liquids containing chlorinated hydrocarbons in solution or suspension. The process is based on a suspension of metallic sodium in a oil as medium.  

The chemical reaction on which the process is based, is the so-called "Wurtz-Fittig-reaction" which is as general reaction to see as follows: 
2 Na + 2 R-Cl ---> 2 NaCl + R-R where R can be a aliphatic or aromatic hydrocarbon group.  

The reaction is suitable both for destruction of aliphatic and aromatic and of course of mixed aliphatic-aromatic chlorinated compounds as well.  

The reaction temperature is between 180°C and 190°C, the main reaction is performed immediately, the used duration of additional reaction time for the completion of the reaction in the field test was one hour. After slowly cooling down of the reaction mixture to 90°C volatile compounds which do not condense in the following cooling device go through a secondary reaction path with sodium-oil suspension at 180°C. The chlorine-free gasous overflow was burnt in in the pilot test in a torch outside of the reaction devices.  

The dechlorinated reaction mixture is separated then in a separator into sludge (NaCl, NaOH and polymer/oil mixture) and oil which can be circulated back into the reaction system. Water in considerable amounts has to be excluded from the reaction mixture because metallic sodium reacts in a strong exothermic reaction with water.  

Within the pilot field test during three weeks about 1.2 m³ seep oils were treated with this method, in each reaction period about 200 kg contaminated seep oils were dechlorinated. Examinations of the untreated seep oils and the treated oils took place during the test phase. The oily product as well as the sludge product were analyzed.  

The examination results showed a successful treatment. Further improvement and development of the method offers the use of the dechlorinated oils as raw material for the chemical industry. 

Volatile chlorinated hydrocarbons, HCH, PCBs, Monochlorobenzene, Dichlorobenzenes, Trichlorobenzenes, Tetrachlorobenzenes, Pentachlorbenzene and Hexachlorbenzene were below the detection limit in the treated oils in general.  

Chlorophenole compounds were in addition nearly completely destructed, only for 2,4,5-Trichlorophenol a amount of 0.3 mg/kg was detected and for pentachlorophenol a amount of 0.1 mg/kg which is the detection limit of the test, were found in the sludge residues.  

All PCDD and PCDF compounds which had been contained in the untreated seep oil were below the detection limit after the treatment.  

Except of 2,4,5-T and PCP near the detection limit contained in the sludge the dechlorination was performed successfully for all compounds down to values below the detection limit.  

The DEGUSSA sodium process appears as suitable method for the treatment of the big group of pesticides with chlorine content in the compounds. Since the reaction works similar with bromine and fluorine containing compounds which are in general able to perform the Wurtz-Fittig reaction, the metallic sodium based process can be proposed as BAT requirement option for the dehalogenation of all halogen containing pesticides. 

Decomposition methods for esters, Hydrolysis treatment approach 

Generally esters can be decomposed by acid or alkaline hydrolysis, following the chemical properties and behaviour of these compound groups. For several types of esters experiences with existing treatment options can lead to a proposed BAT requirement for pesticides with ester compounds.  

As already mentioned, some pesticide compounds are in their chemical constitution similar to compounds used as chemical warfare (chemical weapons). There is no general difference between chemical warfare against organisms and chemical warfare against people. Only the target which is aimed to kill is different. With this preliminary look-on similar methods used for chemical warfare destruction are suitable for destruction of pesticides with similar chemical properties and behaviour. This general consideration can be suited to the decomposition of pesticides containing esters as well. 

Methods for the decomposition of chemical warfare using alkaline or acidic hydrolysis can be as well used for the decomposition of pesticides. Hydrolytic separation is a fundamental decontamination reaction for chemical warfare. Alkaline hydrolysis is, compared to acidic hydrolysis, to be seen as the more effective treatment method. Hydrolysis at a pH value of 10 showed for the warfare agent Sarin a halflife time of 4.5 min., for the warfare agent Tabun at similar conditions a halflife time of 15.5 minutes. Both compounds are organic ester-like, phosphor containing compounds.  

Alkaline hydrolysis of Sarin effects prior to the P-F bond, then to the P-O single bond. Usual reaction products are sodium fluoride and the sodium salt of the isopropyl-methyl-phosphonic acid. Compounds of the thioquinoline type are first targeted at the P-S bond. A quantitative reaction is only possible by use of strong alkali hydroxides in moderate concentration in aequous solutions.  

The effects of alkaline hydrolysis in these cases can be explained by the knowledge of the electronegativity properties of fluorine, oxygen, phosphor and sodium. The electronegativity difference is bigger between sodium and fluorine than between sodium and oxygen, therefore, as can be expected from the electronegativity coefficients, the hydrolysis of the P-F bond in fact performs easier and faster than the hydrolysis of the P-O single bond. Temperature rise improves the reaction velocity. The methods are similar with more diluted solutions, if the compound concentrations are monitored by analytical controls and the saltlike products are dewatered and stored.  

The U.S. army project "Eagle" was a decontamination procedure for the demilitarisation of Sarin containing weapon systems. The reactions are similar to the above mentioned reactions, a 5% amount surplus of sodium hydroxide in 18% NaOH aequous solution is brought into reaction with Sarin in order to form less toxic salts which are separated by evaporation of water in order to dry the products. Important is that the hydrolysis reaction duration can be considerable shortened to levels of some seconds reaction time by the addition of hydrogen peroxide (In the case of Sarin hydrolysis the reaction time is shortened 50-fold compared to pure alkaline hydrolysis).  

By addition of suitable catalyst compounds reaction times can be shortened too. Because the warfare agent VX is quite water-soluble, its halflife time under similar conditions as mentioned above for Sarin and Soman is about 30 h. Important in this way of looking at the chemical reactions is the simultanous presence of several hydrolysis reactions in the same time window and in this special case the fact that about 10% toxic byproducts are formed during VX hydrolysis.  

Yperite-type chemical warfare agents perform hydrolysis even more slowly, therefore hydrolysis is for these compounds less suitable as decomposition method.  

These observations made with chemical warfare compound hydrolysis allow to give informations about the behaviour of pesticides under alkaline hydrolysis conditions. The above explained context in order to show the scientific background of chemical destruction methods can be used for the explanation of the adoption of a similar treatment for pesticide decomposition. 

Going back to the above mentioned pesticide groups sorted to their chemical properties, the first focus related on alkaline hydrolysis of compounds is put on the organic phosphorous acid esters and organic thiophosphorous acid esters as group within pesticides diversification into chemical characteristics. The above given detailed explanations about phosphor containing organic compounds have to be completed with easier decomposable ester compounds in order to show that alkaline hydrolysis is a suitable treatment method in general.  

Though the above performed explanations seem to be on the first view a issue not close connected to pesticides decomposition, the aim of the content of the explanations is to be seen in order to show that even under difficult conditions of chemical warfare destruction alkaline hydrolysis can be seen as a suitable treatment option.  

Quite easier to handle by hydrolysis treatment are less strong bonded ester compounds. Compound groups with contained different type ester bonds in pesticides will be explained too in the context of alkaline hydrolysis as suitable treatment method. Organic acid esters, for example acetic acid esters, are easier decomposable by alkaline hydrolysis treatment, these compounds are especially destinated for using this method of destruction. 

Results from further treatment option approaches 

Hydrogenation of MSW, synthetic organic refuse and chlorinated hazardous chemicals 

A approach of MSW treatment and treatment of halogen containing compounds is the hydogenation approach. Hydrogenation is in general a reaction which is known for a long time.  

The overall reaction scheme is the replacement of elements and groups in organic compounds by hydrogen. Hydrogenation was successful used to convert wastes into less harmful compounds. Typical reaction conditions at the hydrogenation process is a reaction temperature of 300°C...500°C and a vessel pressure of 10...30 MPa.  

Examples for input material which can be treated by hydrogenation are package wastes containing plastics, plastic waste from separate collection or MSW sorting facilities, commercial and industrial waste, shredder residues, dying and painting residues or organic chemical production waste.  

In a autoclave vessel tests with different pressures and temperatures were performed which showed different product compositions depending from different reaction conditions.  

A two-step hydrogenation leads to a almost complete reaction performance, especially for chlorinated input compounds this treatment performance rate is important. A Ni/Mo solid bed contact catalyst improves the performance. In test runs waste oil with 1,000 ppm PCB content the treatment in two steps resulted in a oil which showed PCB destruction below detection limits. Organic compounds are formed into hydrocarbons, heteroatoms in the input compounds are hydrogenated to NH3, HCl, H2S or water which can be removed by usual methods. Hydrogenation produces, depending from input composition and reaction conditions gaseous, liquid and solid products. With plastics from MSW about 17% gaseous, 65% liquid and 18% solid products were formed, with a PE/PP mixture as input about 10% gaseous, about 90% liquid and about 1% solids were formed. Hydrogenation is also suitable for the treatment of pesticides. 

UV-ray based contaminated site treatment option 

A field test has been performed with measurement and scientific support of the Country Environment Department Baden-Württemberg durig a treatment method test program, with the focus set to the treatment of air from a contaminated site. In summary the results of this test program showed a low performance of this approach, using UV-rays from special bulbs for the treatment of chlorinated hydrocarbons, BTEX compounds and hydrocarbons in the gas phase. The results showed under several conditions some results which had not been really expected. The general aim to decompose of the two problem compounds vilyl chloride and 1,2-dichloro-ethan was sufficient successful. A unexpected result from the view of the Environment Department was the additional formation of trichloromethane in some tests. For me the results were not unexpected from scientific view. The formation of chlorinated methane derivates with presence of UV-rays isn´t anything new. It is known as photochlorination of methane under UV-ray conditions. A further result of the tests was the need of long reaction time durations for gas phase reactions with UV-rays. This method can be only used with limited performance expectations. I mention this method to show the wide variation of treatment approaches to the research related to treatment of hazardous compounds with focus look on halogenated organic compounds which are a serious problem in the environment. 

Electrocinetic approach for soil decontamination 

Electric current is used for trials of contaminated soil treatment. Orientation field tests are already performed. This method is yet in first stages of development which cannot give  yet reliable and confirmed results. The first experiences are though hopeful as option but until now only showing  a acceptable performance only for special cases and conditions. In front of these are situations when a direct approach to contaminated soils is impossible. In these cases the electrocinetic option is a indirect operating method usable like a remote control option which is a suitable alternative to direct decontamination methods when a direct access to a site is impossible. 

Behaviour of pesticides in hazardous waste incinerators 

A incineration approach is to be seen as a method which is a not suitable option of pesticides treatment, especially incineration of halogenated compounds and phosphorous acid containing compounds result in both technology handling problems as well as in environment impact dangers.  

Since only high temperature hazardous waste incinerators would result in a remarkable percentage of thermal decomposition in the burner area of such incinerators, incineration of phosphor containing compounds causes the production of serious amounts of phosphor pentoxide which leads to serious high temperature corrosion of incinerator chambers and flue gas tubes for example, with the danger of serious accidents and in consequence the release of highly toxic hazardous compounds into the environment.  

The second big technology risk in phosphorous acid based pesticide incineration is the fact that the acid ashes from phosphorous compound incineration block the flue gas tubes quite fast and likely which leads to plant shut downs, bypass operation and release of toxic hazardous flue gas into the environment. Incineration of halogen containing compounds, especially at necessary high temperatures, contains similar corrosion risks for the burner equipment materials because hydrochloric acid is formed in serious amounts during the incineration. Flue gas tube corrosion and ruptures are technology risks in this case too with similar serious environment and health impact consequences.  

A big number of pesticides contain high amounts of chlorine. For example HCH has a chlorine content of about 73 %, pentachlorophenole has a high chlorine content too, in order to name two examples which show the problem quite appearently. Besides the corrosion risks of hydrochloric acid which is formed by incineration of such compounds, the flue gas cleaning is a additional problem.  

Hydrochloric acid and phosphorous acid are wellknown as strong mineral acids even at room temperature. The high temperatures which are present in the burner areas and the flue gas path, contain a much more aggressive and corrosive condition which corrodes each kind of alloy in a quite short time.  

Examinations at alloy corrosion performed at MSW incinerators, observing the behaviour of several alloys, delivered results and facts about this issue. Since high temperature hazardous waste incinerator operate at higher temperatures and with more acid precursor containing input, the corrosion is in this point of view to expect in serious and dangerous ranges, looking on plant operation and plant disaster risks with serious environment and health impact consequences. 

A further technology problem is connected with incineration of pesticides with high halogen content. Because with rising amounts of chlorine content the properties of organic compounds go to less inflammable properties, serious amounts of additional fuel is necessary to keep a incineration in operation.  

A good example to explain this effect is to look at the properties of completely halogenated organic compounds, the given example is here the behaviour of chlorine derivates of methane. Since methane itself is highly inflammable, known as main compound in natural gas, the inflammability decreases with the rate of substitution of hydrogen atoms by chlorine in methane. Completely chlorination of methane leads to the formation of tetrachloromethane. This compound is completely uninflammable and was by that in recent times as agent in firefighting devices "Tetra fire extinguisher". Because of the fact that tetrachloromethane is connected with cancer risks, it is out of use for fire extinguish purposes.  

This example is able to make the problems of incineration trials with compounds, containing high halogen amounts, visible and appearent. Similar is the problem with chlorine containing pesticides incineration.  

In addition bromine containing compounds are known as flame retardants, in order to give another example for this look on organic halogen containing compound properties. 

A further remarkable problem is that serious amounts of alkaline are necessary to neutralize the acid flue gas. This is both a serious technology problem as well as it is serious expensive from necessary flue gas cleaning additive chemicals operation costs and of course causes serious amounts of reaction products which would have to be handled, likely to be stored as hazardous secondary waste.  

Besides these technology risks, connected with pesticides incineration in hazardous waste incinerators, there is the additional big issue of hazards formation by incineration of pesticides. Examinations and byproduct amount measurements show, for example looked on the halogen containing compounds, that the amount of toxic and hazardous chemicals formed during incineration rises almost exponential with the input halogen content amount. 

Further options in the direction of non-incineration options can be mentioned in a short explanation as more or less suitable additional examples for pesticide treatment options. Suitable treatment options can be derived from hazardous compounds destruction methods used for cleaning and clearance of contaminated sites because pesticides and pesticide-like compounds are oftenly contained in these areas. There are several fact-based documentations available about such decontamination actions accompanied by scientific support about methods and result examinations. These fact-based experiences can be adopted to considerations about BAT requirements for pesticide and hazardous compounds treatment in general. 

Guidelines for the handling of pesticides and chemicals in Germany 

Main issues dealing with the introduction into circulation, handling, transport, storage and permission regulations for pesticides can be discussed by taking existing regulations in EU countries as example. For example in the Federal Republic of Germany several laws and regulations are connectable with the issue of pesticides handlung guidelines and regulations. 

One of these regulations is the Plant Protection Law (PflanzenschutzG).  
Further regulations are  

· the Water Conserve Law (WasserhaushaltsG) 

· the Chemicals Law (ChemikalienG) 

· the Chemicals Ban Regulation (ChemikalienverbotsVO) 

· the Hazards Compound Regulation (GefahrstoffVO) 

· the Biotechnology Law (GentechnikG) 

· the PCB/PCT Waste Regulation (PCB/PCT-AbfallVO) 

in order to name some relevant laws and regulations. 

In the following chapter I want to focus some points which should be implemented into suitable laws and regulations on the issue of pesticides. 

Propose for laws, regulations and directives for pesticides 

General guideline and regulation requirements for pesticides 

The propose of a overall pesticides guideline and regulation concept includes the production, permissions and pesticides approvals, chemicals circuit and bringing in use and trade, handling, storage, treatment and disposal. 

General demands have to be the environment and health safety protection when proposing guidelines and regulation issued for chemicals, in this case for pesticides.  

Unintentional release of environment and health hazards and related protection measures implementation is one of the issues which has to be discussed. Another issue is the ordinary use of chemicals from which pesticides are a group with special concern. Production, research and development is a further field which has to be fitted to environment and health safety. The use and handling of pesticides is another issue of concern. And finally, disposal and treatment of used pesticides and pesticide residues is a matter of concern. 

A lot of compounds and chemicals have been investigated for use as pesticides for different purposes. Because unregulated production, trade, use and disposal causes severe risks for environment and health safety, guidelines and regulations have to be put into action to ensure the prevention of serious environment and health damages. 

The following main fields have to be covered by a proposed guideline and regulatory concept: 

· For a possibly at least complete regulatory and guideline concept the whole area has to be covered, beginning with research and development and production guidelines and regulations. 

· A second field of regulatory and guideline demands has to cover the storage, trade, transport and the putting of pesticides into circulation. 

· The next field to discuss is the use and application of pesticides and regulations and guidelines which are necessary. 

· The additional field is the end of the circuit, including the treatment, storage and, as possible, to close the circuit by encasing the end-use products again into the circuit which begins with the production field, in order to perform a sustainable circuit and cycle option. In this field the recycling options of used products have to be guidelined. 

Research, development and production field requirements 

The most effective guideline and regulation field is focussed on the research and development, production and chemical compounds approval area. Similar guidelines and regulations are to put into action for all chemicals production areas. Effective control and examination mechanisms are demanded to put in action. 

Each pesticide has to perform, before getting a approval for production and use, a test program to examine possible environmental and health risks with the compound tested for approval. A database of approved compounds is to take as base for regulations of research, development and production in industry.  

Compounds without approval have to be banned from production and have to be banned from bringing into circuit.  

Because of the serious risks which are connected with the production and proliferation of unapproved chemicals, the laws related on this issue have to implement severe penalties for breaking the rules. Financial fines are not suitable as precaution of regulatory violations, in respect to serious environment and health damages resulting from such regulation violations imprisonment is the demanded penalty consequence for violations of laws and orders. 

Safety data sheets 

During a approval proceeding for each pesticide and pesticide compound a safety data sheet has to be implemented. In Germany and other EU countries a long experiece with safety data sheets shows a improvement of safety by the use of these documents.  

The safety data sheet has to include the results of the approval testing procedures, the environmental and toxicological effects which were examinated. At each place where the compound is in storage, transport or application use in serious amounts, the safety data sheet has to be present for easy access, personnel dealing with the compound have to get safety instructions, using the safety data sheet as guideline for acting. The safety data sheet has to give a description of the storage and handling demands and descriptions of rules for safe storage, handling and use. Additional informations on the safety data sheets have to be the medical health care measures in case of release of the compound and in case of intoxication with the compound. A database, suitable for the development of safety data sheets, is the hazardous chemicals data base which is available as regulation in the European Union, the regulation guideline 97/548/EWG, as example.  

Transport guidelines 

For the transport of pesticides vehicles have to be labeled with labels which are suitable to identify the vehicles as hazardous chemicals transport when the compound is approved as hazardous compound. The transport label has to be identical with the label in the safety data sheet. Common known labels are a support for example for emergency healthcare aid and fire brigade personnel for suitable action in case of accidents. 

Emergency case support guidelines 

Further informations to be implemented in safety data sheets are the measures to perform in case of fire and the demanded suitable fire exstinguishing methods. This gives support for emergency case measures. Health care personnel and emergency case personnel has to be educated and instructed how to act in emergency cases and accident cases connected with the compound related to the safety data sheet. 

Use and application guidelines and regulations 

Similar measures, guidelines and regulations have to be suited to the use of chemicals and especially pesticides. Again, in this field too, safety data sheets are a help for safe handling of compounds. 
  

Guidelines and BAT requirements for pesticides disposal 

BAT requirements and guidelines which are suitable depend from the chemical and physical constitution of the different pecticide types and the toxicological behaviour of compounds, byproducts and products which would be generated using several treatment methods and options. It seems not to be possible to give guidelines ant BAT requirements in gereral, both depend from the different types of pesticides. With the science based explanations made above, related to pesticides treatment and disposal, there is instead a exclusion regulatory requirement in BAT and guideline view to put in action. Again the safety data sheet is a device for safe handling, the data sheet should include the BAT option and demands for safe treatment and disposal of the pesticide named on the safety data sheet. 

Since hazardous waste incineration, especially dealing with pesticides, is a risky and unsafe treatment and disposal option, a pesticides incineration ban has to be implemented as main regulation. 

Each pesticide compound has to be sorted during the approval examinations and procedures into a treatment guideline which has a regulatory for the BAT option which is to be determined for the compound of discussion. 

It is suitable to collect pesticides with similar behaviour into groups with common guidelines and BAT requirements adopted to these groups which can be determined by chemical behaviour and related BAT option. 

Conclusion from the look on treatment options and resulting BAT requirement propose 

As conclusion of the view to the chemical properties and the chemical behaviour of pesticides there are two general methods for the treatment of pesticides which can be proposed as suitable general treatment options and as a propose for a BAT requirement for a wide range of different pesticide types without the need of incineration:  

· dehalogenation of pesticides using metallic sodium which covers a wide range of numerous halogen containing pesticides,  

· alkaline hydrolysis which covers a additional big number of different pesticides which can be treated and decomposed.  

· hydrogenation of pesticides in autoclave vessels 

These methods allow, especially as combination dependent from the various pesticide types, a suitable and effective pesticide treatment option without incineration. Of course additional options can be put into view, but the mentioned methods seem to be quite suited for pesticides handling.
