Summary of answers of DE environmental consultation concerning the risk assessment for soil and groundwater in product type 22

We received answers from NL, FI, FR, UK, SE and NO. The next paragraphs give an abstract of each answer. 
FI agree with DE that a quantitative risk assessment is not appropriate for the cemetery soil and they also accept that if there are specific regulations preventing groundwater contamination from the cemeteries, these can be applied as risk mitigation measures for embalming fluids. FI is not aware of any specific requirements for cemeteries, but for the foundation of a new cemetery permission is needed from municipal authorities. There is a groundwater pollution prohibition in the Environmental Protection Act (86/2000) which applies also cemeteries. In addition, embalming of bodies is very unusual in FI.
UK referred DE various documents that UKs Environment Agency have produced. These references provide a lot of interesting points, which were helpful for making a decision on the environmental risk assessment for formaldehyde as active substance in PT 22. The main aspects are listed here:

“Pollution Potential of Cemeteries, Draft Guidance, R&D Technical Report P223, 2002”
· There has been limited investigation and research into cemeteries and as a consequence it has been difficult to assess the potential impact on the environment.

· The Environment Agency as statutory consultee want to know how the developers will protect the environment and will raise objections or request conditions as appropriate.

· Published information of the evidence for environmental pollution from cemeteries is very limited. Due to differences in climatic, geological and cultural conditions not all these may provide information relevant to a local situation.

· The observed impact of burial ground effluent on groundwater is generally similar to that of landfill leachate. Analyses for trace organic compounds appear to be restricted to the presence of formaldehyde, which is the principal preservative ingredient of embalming fluids.

· Soils at the Mount Pleasant site (USA, South Carolina) were examined for PCBs, formaldehyde, methanol and TOC. The results provided no evidence of soil contamination by organic compounds.

· The generation of gaseous by-products from decomposition of corpses is the result of anaerobic processes. The gases generated are dominantly carbon dioxide and methane. No formaldehyde was detected.  

· The processes controlling the release of potential contaminants are complex involving the interaction of hydrogeological and climatic factors, cemetery management practices and variations in practices associated with the preparation of bodies for burial, for example coffin manufacturing and embalming processes.

· The water content of a human body and the C:N:P ratio in vertebrates encourage a rapid and complete degradation of corpses.

· A human corpse normally decays within a period of 10 to 12 years. It is estimated that over half of the loading will be leached within the first year. In successive years there will be a declining source term in which half of the residual loading is leached. After 10 years less than 0.1% of the original loading may remain. A similar estimate of the release rate of formaldehyde can be made. This would result in a potential total loading of 0.1 litres of formaldehyde per corpse. These estimates take no account of the natural degradation of formaldehyde in the ground. The absence of reports of widespread groundwater contamination by formalin leads to the conclusion that natural attenuation processes in the ground prevent contamination.   

· In situations where the water table fluctuates seasonally the importance of the unsaturated zone as potential pathway from burial grounds may vary with time or even disappear intermittently. 
“Groundwater protection: Policy and practice (GP3), Part 4 – Legislation and Policies, 2008, Edition 1”

· Clear plans are needed to ensure the maximum availability of alternatives to burial. If large new cemeteries are needed then we encourage planners to identify areas of land that will not threaten groundwater or water supplies.
· The burial of human remains results in the release of a variety of substances and organisms into the subsurface. These may, in time, find their way into the groundwater. Hence, groundwater can be at risk of pollution from human burials where the numbers are sufficient and the protection afforded by the subsurface geology is poor.
· Larger developments are likely to need site investigations, engineering design and long term monitoring due to their greater hazard. Our policies aim to manage this risk and are based on the concepts of groundwater vulnerability and source protection.
· Large numbers of burials in a short time, or the cumulative effects of many individual burials may cause groundwater pollution.
NL First question: The emission route is relevant for groundwater. From a pragmatic point of view, we could decide that, however a cemetery scenario is not an agricultural soil and therefore not included in FOCUS PEARL, we could run FOCUS PEARL as it results will give a clear indication about the susceptibility for leaching to groundwater (but not of the risks). Due to the a high reactivity of formaldehyde with different functional groups and organic matter, I presume that it may be possible to provide a semi quantitative argumentation that illustrates that formaldehyde will rapidly degrade and therefore does not pose a risk for groundwater. To the second question NL sent two documents, one unfortunately in Dutch. The “Dutch Funeral Inspection Instruction” one gives technical advice for the establishment of cemeteries and its management, which are similar to the German requirements for cemetery sites. Third question: For several years there is policy on the construction of cemeteries. For cemeteries however, no requirements exists on an impermeable soil layer that should prevent groundwater pollution. Under and around Dutch cemeteries, according to the hydro-geological situation on the ground, usually a dewatering and drainage is present, fulfilling a dual purpose i.e. 1. It ensures the required (ground) water level control; 2. It ensures that any contamination is not (uncontrolled) to the surroundings can spread by surface water or groundwater, including the deeper, underlying soil layers.  NL does not oppose to harmonize risk mitigation measures when these take into account common practice and the specific geological conditions in NL, however we can support risk mitigation measures that do not take into account these aspects.  
FR First question: Considering the soil compartment, FR understands the position of DE not to consider the cemetery soils relevant for the environmental risk assessment. However, soil and underground could be considered as two compartments which can be linked by different types of transfers. FR asks: Doesn’t DE think that the risk of an ascent (by capillarity and in gas form) of substances like formaldehyde towards the superior layer may then be seen as relevant? Nevertheless, FR agrees with the position of DE considering that cemeteries are particular sites which do not require a risk assessment for the soil compartment. An argumentation should be sufficient to indicate that no (or limited) process exists that would make the a.s. up going into the different top soil layers. Concerning the groundwater, a deep impermeable layer seems not to be mandatory for the setting of a new cemetery in France. In addition, some publications seem to indicate that the contamination of groundwater by formaldehyde used as embalming substance is possible. Moreover in French cemeteries, the legislation recommends (but doesn’t impose) that bodies were buried at 1m minimum above the highest level of the ground water and if the ground water is too high, it is advised to drain the soil of the cemetery in order to divert the water. In conclusion for the French situation, even if some risk mitigation measures exist, they are not systematic and a risk of ground water contamination is still relevant. Further FR believes that a classical quantitative risk assessment for soil is not necessary if an argumentation is provided on the transfer possibilities between the deeper to superior soil layer and on the degradation of the substance. Indeed, whether the a.s. has a short residential time in soil (underground), the risk that the a.s. reaches the target soil compartment is mostly improbable. For groundwater, because of the lack of real mitigation measures in FR such as in DE, FR actually believes that a quantitative risk assessment for groundwater should be performed. FR supports the position of DE concerning the risk assessment for soil, providing that enough information on the behaviour of the substance in soil (half-life, possible transfers, …) would be detailed. Second question: FR has such a regulation, but also only available in French. It includes two main requirements:
· In cities with more than 2000 inhabitants and if the cemetery is inside the city and at less than 35 meters from houses, a public consultation must be carried out. Then, the dossier is instructed by the competent commission for environment, technologic and health risk. 
· The burial must be done, at least, at 1.50 m from the surface.
This regulation also presents several recommendations which are not mandatory: 

· Cemeteries are preferably spotted on the highest plots of land and exposed to the North 

· If a risk of pollution appears for the groundwater which provide the city with drinking water, a geologist should be consulted 

· It is recommended to bury the dead body at more than 1 meter up to the highest level of the groundwater 
· If the groundwater level is too high, it is advised to carry out a drainage around the cemetery 

Third question: Considering the differences between requirements in DE and in FR, FR would not disagree on common risk mitigation measures. However, the application of new risk mitigation measures at the country level does not fall within our task and is a question for the French authorities. Considering that this impermeable layer is not mandatory in FR, FR would rather have a groundwater risk assessment.
NO informed about the situation in their country as follows:

· Regulatory requirements for cemeteries in NO are mainly given by the Funeral Act. as in FI, there are also some more general requirements which also apply to cemeteries, given in a.o. the Pollution Control Act. The most concrete requirements given by the Funeral Act are related to groundwater and draining. A deep impermeable layer, as described for the DE cemeteries, is not required according to this Act. However, the highest groundwater level must be at least 0.3 m below the coffins/urns, and there are specific requirements to the drainage pipelines. Regarding soils, there must be at least 1 m soil above and 0.3 m soil below the coffin. When a cemetery is to be installed or enlarged, the soil conditions and soil depths must be described in particular.

· Embalming is very rare, and therefore this problem is not very relevant from a Norwegian point of view. Embalming is only done in very few cases, most of them involving bodies that are to be transported to a country where embalming is required, or bodies that are to be preserved for scientific purposes.
In SE there are limited regulatory requirements, concerning environmental aspects, which only address cemeteries. The municipality is responsible for the planning of ground and water and this shall be performed pursuant to the Planning and building act and the Swedish environmental code. According to the Swedish environmental code an environmental impact statement shall be performed for all activities that may have a considerable influence on the environment.  

Further, the Swedish environmental code, defines wastewater from cemeteries (water that is diverted for the purpose of draining a burial ground) as an environmentally hazardous activity. Establishment or alteration of a sewerage system with wastewater from cemeteries needs to be notified to the municipality. There is, however, no requirement for an impermeable layer beneath the cemetery, leading to a need for a groundwater risk assessment in SE.  
Embalming is quite common in large towns in SE. In Stockholm, some years, over 70 percent of the deceased are embalmed. This is for hygienic reasons related to the long time between death and funeral.  However, around 70 percent of the deceased in Sweden are cremated, and in large towns up to 90 percent.
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