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1.0 Executive summary 
 
The site is considered to be moderate risk with the risk mainly attributed to the presence of shallow 
groundwater, the proximity to surface waters and the permeable nature of the superficial deposits. 
This is mitigated somewhat by low predicted burial numbers. Most significantly, the groundwater is 
within 1m of the base of a normal grave over much of the site. This contravenes EA standing advice 
for cemeteries which requires at least 1m of dry ground beneath the base of a grave. Furthermore, 
the presence of perched water within layers of sands and gravels further up the soil profile gave rise 
to running sand conditions in two of the pits excavated making it practically very difficult, if not 
impossible, to dig stable graves in such conditions. Though the occurrence of such layers will vary over 
the site, and may improve in summer, it adds complexity to managing this site efficiently.  
 
A source of pollutants is present in the form of burials with the nearest receptor in the form of 
groundwater within as little as 0.6m under a normal double grave or 1m under a single grave. This 
groundwater will feed the nearby stream and given the free-draining nature of the subsoil materials 
the rate of transfer of pollutants from the cemetery to the stream could be fast. This stream is the 
most sensitive receptor as there are no wells recorded in the vicinity of the site and the groundwater 
in question is associated with local superficial deposits rather than strategically important 
groundwater supplies. That said, ammonium is a major pollutant of surface waters and thus surface 
waters fed by this aquifer may be at increased risk due to burials in this cemetery.  The risk can be 
more accurately defined by undertaking flux modelling for ammonium and nitrate at this site. 
 
The overall risk posed by the site is mitigated somewhat by the low burials numbers, thus total loading 
each year is also likely to be low and the EA may deem this to be acceptable. It is important to discuss 
the finding of this assessment with the EA at the earliest opportunity in order to be develop a 
mitigation strategy that protects sensitive receptors. Such mitigation may be in the form of deep 
drainage to de-water the soil to a depth of at least 1m below a normal double grave, and in so doing 
also reduce the risk of running conditions occurring at burial depth by removing perched water. The 
problem with this approach on this site is a lack of space to move the machinery around the site as 
needed, a lack of access and a lack of space to treat any such water effectively ahead of discharge.  
 
By way of grave-specific mitigation, the addition of Zeolitic compounds could be added to the base of 
graves. Zeolites such as Clinoptilolite have CEC values exceeding 150 meq/l and when placed in the 
base of the grave will absorb significant amounts of Ammonium via cation exchange processes in 
addition to the existing capacity of the clay soil (Rozic et al 2009). 
 
Calculations would suggest that at least 90% of the human nitrogen (1.8 kg) release could be absorbed 
by 150 kg of Clinoptilolite or a high CEC clay material such as Bentonite. 
 
Based on the above it is recommended that contact be made with the local Groundwater Protection 
Team as soon as possible in order to get more advice from the EA and determine the best way to 
manage this site. There is a risk that the EA may deem the site too risky to allow burials to continue 
and that if no suitable remediation options are found, the cemetery may need to be closed.  
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2.0 Introduction 
 
Cemetery Development Services Ltd. has been asked to carry out a Tier 2 assessment for the current 
Poringland Cemetery and the planned extension area. This site will be considered on the basis of 
groundwater risk and as part of this, a T2 study based on the criteria required by the Environment 
Agency has been carried out. This is because sites that do not meet the requirements of the 
Environment Agency may need mitigation works to avoid groundwater pollution associated with 
burials. In the worst case, where mitigation is unlikely to work or cannot be accomplished, burials may 
need to cease and cemeteries close.  
 
The site has been assessed on a 1 km area of influence: grid reference 627262; 302123, nearest 
postcode: NR14 7SL. The site is calculated as being approximately 0.5 hectares (1.2 acres).  
 

 
Figure 1a. Map of the site 

 
Figure 1b. Aerial photograph of the site, (site 
boundary marked in red) 

  
This report will review the site in accordance with the requirements of ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅΩǎ ¢ƛŜǊ 
2 survey. For the purposes of this study the anticipated burial rate for this site is estimated as being in 
approximately 12-15 per year. 
 
3.0 Background 

This section sets out the relevant legal and policy advice relevant to the grant of planning permission 
for new and also the operation of existing cemeteries. New cemetery developments or extensions to 
existing cemeteries can be very emotive. However, these concerns are often disproportionate to the 
actual environmental risk. 

Whilst the Local Planning Authority is the principal controlling body in determining approval for new 
sites or site extensions, significant information is required to ensure that the environmental risks are 
ŜȄŀƳƛƴŜŘ ŀƴŘ ǘƘŀǘ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅΩǎ ǾƛŜǿǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘΦ ¢ƘŜǊŜŦƻǊŜΣ ƳŜŀǎǳǊŜǎ ǘƻ ǇǊŜǾŜƴǘ 
pollution must be undertaken and reported. Any regulatory decision-making is based on sound 
scientific knowledge. On this basis, a review of potential pollution from cemeteries was undertaken by 
the Environment Agency in collaboration with the British Geological Survey. 
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The aim was to review old and new cemeteries and measure the effects of contamination from viruses, 
bacteria and other microbiological pathogens and to assess the potential of chemical contaminants 
affecting groundwater supplies from decomposition processes. Preliminary results showed that the 
operating cemetery examined in the study (25 years old) did show some evidence of bacterial 
contaminants in groundwater derived from corpses. However, no viruses were detected and the 
overall contaminant loading was found to be low. The studies found that degradation and attenuation 
was occurring indicating that potential risks were low. Whilst the outcome of this research found 
contaminant risk to be low, it should be reviewed in the context that natural attenuation processes 
may have been optimum at these sites. Therefore, to optimise natural attenuation and reduce the risk 
of possible groundwater contamination, a series of guidelines have been drawn up that are directly 
applicable to cemeteries.   
 

The most up-to-date guidance issued by the Environment Agency is provided in: 

¶ '¢ƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅΩǎ approach to groundwater protection' (February 2018 Version 1.2), 
which updated 'Groundwater protection: Principles and practice (GP3) (2013)'; and   
¶ 'Cemeteries and burials: prevent groundwater pollution' which was published in March 2017 
and updated in February 2018.  The purpose of the guidance is to help those operating cemeteries to 
understand how to manage cemeteries and burial of human and animal remains, to prevent or limit 
groundwater pollution.  

Failure to manage and reduce any environmental risk to a minimum may result in action being taken 
under the Environmental Permitting (England and Wales) Regulations 2016, the Water Resources Act 
1991 and the Anti-pollution Works Notice Regulations 1999. 

3.1 Groundwater protection policy 

Initial risk screening starts with the tools contained in the ϥ¢ƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅΩǎ ŀǇǇǊƻŀŎƘ ǘƻ 
groundwater protection' (previously Principles and Practice for the groundwater protection), Section 
L: Cemetery developments GP3 . 

Tools include Groundwater Vulnerability and Source Protection Zone (SPZs) maps. These maps 
highlight where there are likely to be particular risks posed to groundwater from surface activities. 
Groundwater Vulnerability (GWV) Maps show the damage from pollution to groundwater and the 
relative importance of the aquifer to water supplies. Risk assessment is made with reference to soil 
leaching potential and the levels of water tables above major and minor aquifers. 

Source Protection Zones are delineated areas around groundwater abstractions used for public 
consumption and defined by travel, time of biological or chemical contaminants. 

The zones are classified in three groups: 

Zone 1 High risk 
Zone 2 Intermediate to high risk 
Zone 3 Intermediate risk 

In its Position Statement L1 (p109 of ϥ¢ƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅΩǎ ŀǇǇǊƻŀŎƘ ǘƻ ƎǊƻǳƴŘǿŀǘŜǊ ǇǊƻǘŜŎǘƛƻƴϥ) 
the Agency advises that it will object to the grant of planning permission for any new cemetery, or the 
extension of an existing cemetery, within Zone 1 of an SPZ or 250 metres from a well, borehole or 
spring used to supply water that is used for human consumption, whichever is the greater distance. 

Position Statement L3 advises on the protection of groundwater in highly sensitive locations.  The 
Agency advises that it will apply a risk-based approach to assessing the suitability of sites outside of 
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the zones noted in position statements L1 and L2 (concerning mass casualty emergencies).  It will place 
a high priority on protecting groundwater within principal aquifers and groundwater catchments for 
drinking water supply; and seek to avoid new cemetery developments for greater than 100 graves in 
these high vulnerability areas except where the thickness and nature of the unsaturated zone, or the 
impermeable formations beneath the site protect groundwater, or the long-term risk is mitigated by 
appropriate engineering methods. It advises that all cemetery developments and burials must 
maintain an unsaturated zone below the level of the base of the grave(s) and that the Agency will work 
with the local authorities to identify alternative options where necessary. 

Whilst groundwater is a major part of policy concerns, other water point sources are also considered 
as requiring an evaluation of risk. These sources include surface water in the form of ditches, spring 
lines and surface run-off. 

The factors influencing the risk of groundwater vulnerability include: 

¶ Soil nature and type 
o Physical, mechanical and chemical properties 

¶ Geomorphology 
o Depth to water table and or height above aquifers 
o Groundwater flow mechanisms 
o Aquifer type 
¶ Abstractions 

¶ SPZs 

¶ Proximity to water courses, ditches and drains 
 
Therefore, prior to any consent being given by the Environment Agency, an assessment of risk should 
be undertaken. The degree of assessment is measured through a series of stages namely: 

¶ Hazard identification 

¶ Identification of consequences 

¶ Magnitude of consequences 

¶ Probability of consequences 

¶ Significance of risk 

 3.2 Tiered risk assessment 

There are 3 Tiers of Risk assessment. The associated size and position of the site will in-part determine 
which Tier is appropriate. 

Tier 1  
Desktop study of all appropriate documentation including GWV and SPZ maps, topographical, 
hydrological and geomorphologic maps. After adopting a systematic approach to the assessment of 
risk, a weighting can be given which is assessed as low, medium or high. If the overall risk is low, the 
proposal may be accepted by the Agency without further detailed assessment. However, the 
following practical guidelines would be recommended as appropriate controls to minimise pollution 
risk: 
¶ 250 m distance from groundwater supply 
¶ 30 m minimum distance from groundwater or spring 
¶ 10 m distance from field drains 
¶ No burials in standing water 
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Tier 2  
{ƘƻǳƭŘ ǘƘŜ Ǌƛǎƪǎ ƴƻǘ ōŜ ŎƭŜŀǊƭȅ ŘŜŦƛƴŜŘ ōȅ ǘƘŜ ŘŜǎƪǘƻǇ ǎǘǳŘȅ ǘƘŜƴ ŦǳǊǘƘŜǊ άƎǊƻǳƴŘ ǘǊǳǘƘƛƴƎέ ƳƛƎƘǘ ƴŜŜŘ 
to be undertaken. This may include field studies and monitoring of groundwater within the proposed 
area, comprising of the installation of up to three boreholes. 

Tier 3  
If the risk is considered high, i.e. the number of yearly burials exceeds 1,000; a full audit will be 
required. This would include, but not be limited to, a detailed site investigation including boreholes 
and monthly monitoring. 

 3.3 Water Resources Act 1991 ς S161A Anti-Pollution Works Notices 

The EA has powers under s161A of the Water Resources Act 1991 and the Anti-Pollution Works 
Regulations 1999, allowing Works Notices to be served to require specified steps to be taken to prevent 
or remedy pollution of controlled waters. 

 
 3.4 Environmental Permitting (England & Wales) Regulations 2016 

Burial of human corpses can result in discharge of hazardous substances and non-hazardous pollutants 
to groundwater. They are, therefore, covered by the requirements of the EU Groundwater Daughter 
Directive, issued under the Water Framework Directive 2006 and now transposed in England and 
Wales by the Environmental Permitting (England & Wales) Regulations 2016 (EPR 2016). It is an offence 
to cause or knowingly permit pollution of controlled waters other than under and in accordance with 
an environmental permit. 
  
4.0 Site investigation 

British Geological Survey and Cranfield University data was used in this report.  
 
4.1 Topography and surface drainage 
 
The site is an existing cemetery with the main site almost full and an extension area adjacent to the 
main cemetery about to be commissioned fully (it currently holds one burial). The site has residential 
houses and gardens to the west, north and east and the existing cemetery to the south. The nearest 
watercourse is a small unnamed, culverted stream running east some 15m from the site boundary. In 
addition to this, there are a series of small ponds to the south west, south and south east of the site 
varying between 77m, 135m and 315m from the site respectively. A small stream also occurs on the 
OS map to the south of the site approximately 130m from the southern boundary with a wet ditch also 
shown on the OS map some 57m to the south east of the site.  
 
The site falls from around 52.5 m AOD along the northern boundary of the site to around 51m AOD 
along the boundary between the existing cemetery and the extension area at an average grade of 
around 2.3%. The main fall is to the south / south east but with a slight cross fall from west to east.   
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Figure 2.  Topography of the site. 
 
4.2 Soil type 
 
The Soil Survey of England and Wales map the site as containing soils belonging to the Newport 1 
Association as described in Table 1 and Figure 3. 
 
 
 

3d Topographic  
Data (m) 
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Figure 3.  Soil Associations in the vicinity of the site. 

 
 
Table 1. Soil Associations in the vicinity of the site. 

Soil Association Sub Groups  Description 

511d  Newport 1 Wick 
Blackwood 
Rudge 

Deep, well-drained sandy and coarse loamy soils. Some 
sandy soils affected by groundwater. 

 
These soils are generally well drained and easy to work. Where the glacio-fluvial deposits occur over 
impermeable subsoils or bedrock material perched water or groundwater can occur and should this 
be shallow enough to occur within 1m of the base of a grave the site would not comply with EA 
standing advice on burials (no burials permitted where groundwater occurs within 1m of the base of a 
grave). 
 
4.2.1 Trial pits 
 
Site investigations were undertaken on 11th May 2018 with 3 trial pits dug to between 1.4 metres and 2.1 m 
(Figure 5).  Figure 4 shows the profiles of the pits excavated. 
 
  

551d 
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Figure 4. Trial pit soil profiles 

  
Pit 1 profile. Pit 2 profile. 

 
Pit 3 profile. 

 


