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USE OF THIS REPORT 

This report has been prepared with due care and diligence and with the skill reasonably expected of a 
reputable consultant experienced in the types of work carried out under the contract. As such the findings 
in this report are based on an interpretation of data that is a matter of opinion on which professionals may 
differ and unless clearly stated is not a recommendation for any course of action.  

Harrison Group Environmental (HGE) has prepared this report for the clients identified on the front cover in 
fulfilment of its contractual obligations under the contract and the only liabilities HGE accepts are those 
contained therein. Please be aware that further distribution of this report, in whole or part, or the use of the 
data for a purpose not expressly stated within the contractual work scope is at the client’s sole risk. HGE 
recommends that this disclaimer be included in any such distribution. 
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RISK ASSESSMENT REPORT 

FOR A FOOT AND MOUTH BURIAL PIT IN 

PHASE 2 OF PERSIMMON HOMES DEVELOPMENT IN EASTON  

1 INTRODUCTION 

The work covered by this report was undertaken on behalf of Persimmon Homes (Anglia) Limited in 
accordance with a quotation from Harrison Group Environmental Limited (HGE), dated 18th February 2021 
and instruction to proceed from Persimmon Homes (Anglia) Limited, dated 19th March 2021. 

The site in question is the location of a burial pit for fallen and culled cattle stock during the 1967 foot and 
mouth disease (FMD) epidemic. The parcel of land in which the FMD burial pit is located (Field 6) is one of 
six agricultural land parcels targeted for development in the village of Easton, Norfolk. It is centred on National 
Grid Reference 613646, 310536. A site location plan is provided as Figure 1-1. 

 Objectives 

The purpose of this report is to: 

 Review and summarise available background information regarding the history, nature and extent 
of the burial operations, documented ground conditions, and baseline environmental information; 

 Assess potential risks to human health and the environment based on the information reviewed, in 
the context of the development proposals; 

 Present recommendations regarding further site investigation and risk management/mitigation 
measures. 

 Previous Investigations 

Information regarding the history, nature and extent of the burial operations,  documented ground conditions, 
baseline environmental information, prior risk assessment and management recommendations, has been 
reviewed and compiled from the following reports: 

 AECOM, December 2014, ‘Easton Village Growth Location - Phase 2 Geotechnical and Geo-
environmental Interpretative Report’, prepared on behalf of Easton Landowners Consortium Joint 
Venture LLP. 

 Delta-Simons, 13th January 2016, ‘Short Report Bespoke Ground Investigation - Identification of 
Bovine Livestock Foot and Mouth Burial Pit Field 6, Easton, Norwich’, also prepared on behalf of 
Easton Landowners Consortium Joint Venture LLP 

Summaries of the report methods, results, observations and recommendations are presented in sections 
1.2.1 and 1.2.2.  The original reports should be consulted for further details.  

 AECOM 2014 

A Phase 1 Desk Study and Phase 2 ground investigation was completed by AECOM to obtain information on 
the geotechnical and geoenvironmental ground conditions at the Easton Village Growth Location to assist 
with master-planning and identify any particular constraints. This included a desk study and site walkover of 
the FMD burial site, including assessment of the history and location of burial operations, recommendations 
for further investigation and risk management. The observations and recommendations from that study are 
summarised below. 

 A description of the location and size of the burial ground at Easton Green has been reported from 
a conversation on 9th November 2010, between C. Nix and Ray Parsons, the last Farm Bailiff, who 
was present as a young man when the burials took place around 1967. The pit on site is referred to 
as the ‘Village Field’ site and was located approximately 30m north of Upper Farm, which has since 
been demolished. 
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 It is thought that the ‘Village Field’ site was large enough to accommodate the Upper Dairy herd 
plus the cattle from the neighbouring Parker’s Farm, that were also brought to the site for disposal. 

 The burial pit is thought to be 30m to 40m long, 6m wide and 2m to 3m deep. The cattle are reported 
to have been compacted and then covered in 300mm of lime before covering with soil. The depth 
of burial is recorded as approximately 2-3m but the cover thickness of soil is unknown. 

 The cover depth of the soils may have been eroded over time, and may become disturbed during 
construction works, resulting in the risk of exposing the decomposed materials. Provision of 
additional cover to the pit may be a potential mitigation. 

 Given the age of burial (47 years at the time the report was written) the likelihood of the disease 
persisting was considered to be low, but this can only be confirmed via laboratory testing. Since the 
area is included within the red line planning boundary then investigation and mitigation was 
considered compulsory and should be discussed with the planning authority and regulatory body. 

 The main environmental risk from an animal burial ground is likely to be the production of leachate 
to groundwater and surface water. The leachate may contain elevated concentrations of ammonium 
and chemical oxygen demand. There has not been any environmental monitoring of the pit as far 
as was known. However, monitoring for ground gas and groundwater sampling was thought to be 
necessary to establish whether there will be any effects on the development in the long term. 

 Delta-Simons 2016 

A geophysical survey had been commissioned for archaeology, and one identified feature matched the 
approximate location of the burial pit described by AECOM in 2014. The objective of the Delta-Simons 
investigation was to delineate the location and extent of the burial pit via intrusive investigation, taking care to 
minimise physical disturbance of buried materials and avoid potential cross contamination of the wider 
environment. The investigation included the following: 

 Trial trenches by 360 degree slew tracked excavator; 

 Trial pitting at selected locations; 

 Recording of animal remains and soil descriptions. 

They estimated the depth and spatial extent of the carcass burial pit based on observations of disturbed 
ground and evidence of carcass remains in trial pits. The physical and geo-physical observations of soil 
disturbance, trial pit results, and the estimated limits of the burial pit and associated disturbed ground are 
shown on Figures 1-2. As shown, the burial pit has been delineated as 30m x 15m x 2.5m deep. In addition, 
they identified an area of disturbed ground  with no evidence of animal remains to the north of the burial pit, 
which they assessed as likely to be a ramp for the disposal operations. 

 Site Setting and Land Use 

The parcel of land in which the  FMD burial pit is located (Field 6) is one of six agricultural land parcels targeted 
for development in the village of Easton, Norfolk. It is centred on National Grid Reference 613646, 310536. A 
site location plan is provided as Figure 1-1. 

The historical Ordnance Survey (OS) maps show that since at least 1885, Field 6 has been agricultural arable 
land. It is located in a predominantly rural area with agricultural land to the south and west, Norfolk 
Showground to the east, and Easton village to the north. As shown on Figure 1-3, Field 6 is bordered by St. 
Peters First School and associated playing fields to the north, residential areas to the north-east and west, 
and farmland to the south. 

The development plans indicate that Field 6 will be developed as an extension to St. Peters School and 
associated recreational grounds, and a new Village Hall. 
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 Geology and Groundwater 

The published 1:50,000 scale geological map of the area produced by the BGS (Sheet 161, “Geological 
Survey of Great Britain (England and Wales” Norwich, 1975) and local borehole records from the BGS web-
site indicate the site is underlain by the geological succession summarised in Table 1-1. 

 Sheringham Cliffs Formation (Sand and Gravel). Thickness 14m (0.5 – 14.5mbgl). The Sheringham 
Cliffs Formation is classified as a Secondary A aquifer. These include permeable sand and gravel 
layers capable of supporting water supplies at a local rather than strategic level, and in some cases 
forming an important source of base flow to rivers. 

 Lowestoft Formation (Boulder Clay – Diamiction). Thickness 10m (14.5 – 24.5mbgl). The Lowestoft 
Formation is classified as Non Productive Strata. These are low permeability drift deposits that have 
negligible significance for water supply or river base flow. 

 Chalk Group (>25m). The White Chalk Subgroup is classified as a Principal Aquifer. These are 
layers of rock or drift deposits that have high intergranular and/or fracture permeability – meaning 
they usually provide a high level of water storage. They may support water supply and/or river base 
flow on a strategic scale. 

The nearest surface watercourse/feature to the site appears to be a farm lagoon located some 85m to the 
south-east. The River Tud is located approximately 850m to the north of the site (see Figure 1-1). 

Table 1-2 and Figure 1-4 summarises the groundwater and surface water abstraction within 1km of the site. 
Mapping produced by the Environment Agency (EA) shows that the site lies within a source protection zone 
3, which is associated with the Anglia Water public water supply abstraction at Easton College.  
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Geology Description / Estimated Thickness Hydrogeology / Groundwater 

Sheringham Cliffs 
Formation (Sand and 

Gravel) 

Sand: medium with fine and traces of course 

Gravel: fine to coarse with traces of flint and quartz 

Thickness 14m (0.5 – 14.5mbgl) 

The Sheringham Cliffs Formation are classified as a Secondary A aquifer. These include permeable 
sand and gravel layers capable of supporting water supplies at a local rather than strategic level, and in 

some cases forming an important source of base flow to rivers. 

Lowestoft Formation 
(Boulder Clay – 

Diamicton) 

Light brown chalky and sandy clay with traces of 
gravel. 

Thickness 10m (14.5 – 24.5mbgl) 

The Lowestoft Formation - Diamicton are classified as Non-Productive Strata. These are low 
permeability drift deposits that have negligible significance for water supply or river base flow. 

Chalk Group 
Upper Chalk 

Thickness >100m (from ~25m) 
 

The White Chalk Subgroup is classified as a Principal Aquifer. These are layers of rock or drift deposits 
that have high intergranular and/or fracture permeability, meaning they usually provide a high level of 

water storage. They may support water supply and/or river base flow on a strategic scale. 

Table 0-1 Local Geological Profile. 

Grid Reference 
Distance 

from site (m) 
Name Source 

Resting level of 
GW (m) 

Abstraction Depth Use 

Groundwater 

613870, 309740 800 Anglian Water Services Chalk Groundwater Not available 
The specific pumping depth is 

not given. However, given that it 
is a public water supply, it is 

expected to be within the Chalk 
Principal Aquifer at >30mbgl. 

 

Public water supply 
(potable) 

613800, 309700 800 Anglian Water Services Chalk Groundwater Not available 
Public water supply 

(potable) 

613730, 309960 550 Easton College BH1 
Sand and Gravel 

Groundwater 
11.2 

The specific pumping depth is 
not given. However, based on 
available borehole logs, it is 

expected to be approximately 
15mbgl in the sand and gravel, 

Secondary A Aquifer. 
 

General agriculture – spray 
irrigation 

613710, 309840 670 Easton College BH2 
Sand and Gravel 

Groundwater 
13 

Heat pump and household 
water supply 

613030, 310210 670 Easton College Corporation 
Sand and Gravel 

Groundwater 
12.5 

General Agriculture; Make-
up/top-up water 

614380, 310400 725 Lafarge Aggregates Ltd 
Sand and Gravel 

Groundwater 
 Make-up/top-up water 

Surface Water 

613110, 311470 850 Honingham Aktieselskab River Tud Not available Not available Spray irrigation 

613500, 311440 1000 Honingham Aktieselskab River Tud Not available Not available Spray irrigation 

Table 0-2 Groundwater and Surface Water Abstraction within 1km.
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Figure 0-1 Site Location Plan. 
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Figure 0-2 Delta Simons Investigation, Observations, and Delineation of the Burial Pit. 
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Figure 0-3 Sensitive Human Receptors. 
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Figure 0-4 Sensitive Groundwater and Surface Water Receptors 
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2 RISK ASSESSMENT – GENERAL CONSIDERATIONS 

A qualitative assessment of potential risks to human health and controlled waters has been completed. 
Consideration of which effects are likely to be significant has been made, based on development and analysis 
of the conceptual site model (CSM), assessment of the likelihood of a potential release and viability of 
pollutant linkages, and further evaluation of the significance of potential risks as per the Department for 
Environment, Food and Rural Affairs (Defra) and Public Health England (PHE) guidance and 
recommendations. The risks to sensitive receptors consider the following aspects: 

 Applicable regulations and guidance. 
 Information regarding the date and nature of the burial. 

 Location and depth of buried materials. 
 Local geology, groundwater and surface water. 
 The intended land use and development plan. 

 Assessment of biosecurity and chemical contamination risk, based on Defra and PHE guidance 
documents relating to FMD burial sites. 

 Applicable Regulations and Guidance 

FMD carcass burial sites should be managed in a way that complies with applicable regulations and ensures 
that the risks to human health and to the environment are negligible in terms of biosecurity and water quality. 
To that end, the following provide critical relevant and applicable information, advice and recommendations. 

 The Animal Health Act 1981 amended by The Foot-and-Mouth Disease (England) Order 2006. 
 Defra Science Advisory Council (SAC), 15 March 2017, ‘Report by SAC Sub-Group on 2001 Foot 

and Mouth Outbreak Carcass Burial’. 

 PHE (2014), ‘Guidance on assessing risk of anthrax on building land’. 

The relevant information from these reports that have informed the risk assessment process and risk 
management recommendations is summarised in sections 2.1.1 to 2.1.3 below. In regard to biosecurity risk, 
Table 2-1 summarises the potential pathogenic agents to be considered, as identified by the SAC and risk 
assessment conclusions at FMD burial sites. 

 UK Regulations 

The Animal Health Act 1981 is a piece of UK legislation that provides powers for the control of outbreaks of 
avian influenza and Newcastle disease. It was amended by The Foot-and-Mouth Disease (England) Order 
2006, to provide more powers to deal with foot and mouth disease 

As per the Defra Foot and Mouth Order and Animal Health Act 1981 it is illegal to dig up any cattle carcass or 
part of a carcass, irrespective of concerns regarding the disease status of the fallen stock. If a carcass is 
found, work should be stopped immediately and the local office of the Animal and Plant Health Agency 
(APHA) (formerly Animal Health and Veterinary Laboratories Agency (AHVLA)) should be notified. 

To that end, prior to any further site investigation or construction works to be completed in the FMD burial pit 
area, we would advise consultation with a suitable officer from APHA. Consultation should be had regarding 
the proposed site development and the measures in place to ensure the appropriate notification, safe 
handling and disposal of any animal remains, should they be encountered. 

 Defra Science Advisory Council (SAC) 2017 

Following the 2001 FMD outbreak in the UK, Defra took responsibility for managing the major FMD burial sites 
in the UK for fallen and culled stock. In this regard, in 2017, the Defra SAC sub-group was asked to provide 
an informed view on the risk to biosecurity and water quality from the carcass burial sites managed by Defra.  
The sub-group was also asked to provide advice on what evidence is needed to inform and possible courses 
of action to manage the future risk at the sites. 

The SAC report identifies the following potentially pathogenic agents to be considered at FMD burial sites: 

 FMD viruses; 

 Spore forming bacteria: 
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o Anthrax; 

o Clostridium spp.; 

 Bovine spongiform encephalopathy (BSE) and transmissible spongiform encephalopathies (TSE). 

The SAC report assessed the risk of the FMD virus surviving from the date of the carcass burials in 2001 as 
negligible, based on the short lived environmental viability of virus species. Left undisturbed, the SAC sub-
group assessed the biosecurity risk from bacteria in burial sites as negligible. However, they “identified a 
small risk that a major disturbance of the site could potentially increase the risk of contamination of spores 
through the release of microbial material from partially degraded carcasses (Anthrax, Clostridium). 
Dissemination of such organisms from the mass burial sites is dependent on the hydrological and geological 
properties of the location”. 

Table 2-1 (below) summarises the potential pathogenic agents to be considered, based on the assessment 
made by the SAC. 
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Pathogenic Agent SAC and PHE Report Conclusions Implications for Site Risk Assessment and Management 

FMD viruses 

 

The SAC report assessed the risk of the FMD virus surviving from the date of the carcass 
burials in 2001 as negligible, based on the short lived environmental viability of virus 
species. 

At the FMD burial site, this risk is further reduced given that the burial 
occurred in 1967, and as such, the risk from FMD virus is assessed as 
negligible. 

Spore forming 
bacteria 

Anthrax 

B. anthracis spores can persist in the environment over many years and perhaps decades, 
depending on the specific environmental conditions. However, the PHE Guidance 
concludes that the “UK has an exceptionally low rate of anthrax”, and that “there are no 
records since 1981 of any person being infected as a result of disturbing soil for building or 
any other purpose” (records began in 1981). 

Clostridium spp. 

Clostridium spp. are common, spore forming soil and gut-living bacteria that cause a range 
of non-reportable diseases in cattle and sheep. In soil, Clostridium spp. produce resistant 
endospores which enable them to survive for long periods in the environment and are 
commonly found in increased numbers in soil around buried animal carcasses. 

The SAC report concludes that these bacteria would be found in possibly large numbers in 
FMD burial sites. In animals, diseases related to exposure to Clostridium spp. are not 
notifiable and animals are widely vaccinated against them. However, exposure to 
Clostridium spp. in humans may result in adverse health effects including tetanus (C. tetani), 
gastroenteritis (C. perfringens), and other food poisoning (C. botulinum), depending on the 
circumstances of the exposure. 

Left undisturbed, the SAC sub-group assessed the biosecurity risk from 
spore forming organisms in burial sites as negligible. However, they 
“identified a small risk that a major disturbance of the site could potentially 
increase the risk of contamination of spores through the release of 
microbial material from partially degraded carcasses (Anthrax, 
Clostridium). 

Assuming the burial area is suitably capped and contained, and will not 
be excavated in the future, the biosecurity risk from the carcass burial pit 
is assessed as negligible. However, excavation of animal carcasses 
during construction, operation, or long term site uses would be illegal and 
may be considered a biosecurity risk unless all necessary biosecurity 
protection protocols had been implemented, under the review and 
approval of the APHA 

 

BSE / TSE 

The key question in assessing the potential risk of occurrence of BSE prions in the 
deposited material relate to epidemiology of the disease relative to the timing of operation 
and location of the burial site, i.e. was there a substantial reservoir of infected material in 
the incoming feedstock materials during the operational lifetime of the plant? 

The first outbreak of BSE was documented by the Central Veterinary 
Laboratory (CVL) in Pitsham Farm in West Sussex starting in December 
1984 (BSE Inquiry Report, 2000). Based on this there is a negligible risk 
that TSE prions would occur in buried materials, based on closure of the 
site in 1967 (prior to the BSE epidemic). 

Table 0-1 Summary of Biosecurity Risks at FMD Burial Sites. 
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 Public Health England (2014) 

PHE have published guidance on assessing the public health risk of anthrax on building land, and the field 
and laboratory methods to be applied for development tasks. Development of potentially contaminated sites, 
such as old tannery sites, comes under building regulations. There is a legal requirement under the COSHH 
regulations to consider the possibility of anthrax contamination on these sites before work commences.  

Specifically, the PHE Guidance concludes the following: 

 “The UK has an exceptionally low rate of anthrax, and nearly all cases since 1981 have been 
associated with imported material. There are no records since 1981 of any person being infected as 
a result of disturbing soil for building or any other purpose. 

 The incidence in anthrax infected animals fell steadily throughout the twentieth century, and cases 
are now less than per year, implying that the risk of exposure to anthrax even for grazing animals is 
exceptionally low. 

 There is no evidence of any worker or member of the public being infected with anthrax as the 
results of development of brownfield sites including abattoirs and tanneries, areas traditionally 
associated with anthrax, or greenfield sites previously used for livestock”. 

The PHE Guidance further states that “if building work is to take place in areas for which there is documented 
evidence of a confirmed case of anthrax in livestock, the site can be sampled and specimens sent for analysis 
for anthrax spores”. As per the PHE Guidance, if there are no documented instances of anthrax at the time of 
disposal, then the risk of anthrax may be inferred to be negligible. 

 Biosecurity - Potential Pathogenic Agents 

As per the risk assessments and recommendations in the reports and guidance reviewed, the potential 
biosecurity risks at the FMD burial site are assessed as follows: 

 Foot and Mouth Disease Virus 

In their assessment, the SAC report assessed the risk of the FMD virus surviving from the date of the carcass 
burials in 2001 as negligible. At the FMD burial site in Easton, this risk is further reduced, given that the burial 
occurred in 1967, and as such, the risk from FMD virus is assessed as negligible. 

 Spore Forming Bacteria 

B. anthracis spores can persist in the environment over many years and perhaps decades, depending on the 
specific environmental conditions. In moist soils typical viability of B. anthracis ranges from 3 months to 3–4 
years, and cases have been documented approximately 50 years following burial of an infected carcass. 
However, the prevalence, incidence and risk of anthrax infection in the UK has historically been very low. 

Clostridium spp. are common, spore forming soil and gut-living bacteria that cause a range of non-reportable 
diseases in cattle and sheep. In soil, Clostridium spp. produce resistant endospores which enable them to 
survive for long periods in the environment and are commonly associated with faecal materials from animals, 
or around buried animal carcasses. The SAC report concludes that these bacteria would be found in possibly 
large numbers in FMD burial sites. In animals, diseases related to exposure to Clostridium spp. are not 
notifiable and animals are widely vaccinated against them. However, exposure to Clostridium spp. in humans 
may result in adverse health effects including tetanus (C. tetani), gastroenteritis (C. perfringens) and other 
food poisoning (C. botulinum). 

Left undisturbed, the SAC sub-group assessed the biosecurity risk from spore forming organisms in burial 
sites as negligible. However, the SAC sub-group “identified a small risk that a major disturbance of the site 
could potentially increase the risk of contamination of spores through the release of microbial material from 
partially degraded carcasses (Anthrax, Clostridium). 

The PHE Guidance states that “if building work is to take place in areas for which there is documented 
evidence of a confirmed case of anthrax in livestock, the site can be sampled and specimens sent for analysis 
for anthrax spores”. As per the PHE Guidance, if there are no documented instances of anthrax at the time of 
disposal, then the risk of anthrax may be inferred to be negligible. However, since the FMD burial pit is dated 
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1967 and anthrax records were not required until the Animal Health Act of 1981, there is no direct data to 
assess the anthrax status in East Anglia at that time. There is no indication from the anecdotal evidence that 
anthrax infected fallen stock were buried at the site. However, in the absence of documentary evidence that 
there were no anthrax cases in region in 1967, a precautionary principle may be applied and further testing 
of soils for anthrax and clostridium spp. may be considered appropriate. 

 BSE/TSE 

The key question in assessing the potential risk of occurrence of BSE prions in the deposited material relate 
to epidemiology of the disease relative to the timing of operation and location of the burial site, i.e. was there 
a substantial reservoir of infected material in the incoming feedstock materials during the operational lifetime 
of the facility? 

The first outbreak of BSE was documented by the Central Veterinary Laboratory (CVL) in Pitsham Farm in 
West Sussex starting in December 1984 (BSE Inquiry Report, 2000). Based on this there is a negligible risk 
that TSE prions would occur in buried materials, based on closure of the burial site in 1967, which is prior to 
the BSE epidemic. 

 Potential Chemical Contamination 

The SAC sub-group report concludes that potential chemical contamination from carcass burial ground is 
related to the decomposition products of the buried carcasses, such as ammoniacal nitrogen, nitrates and 
nitrites, biological and chemical oxygen demand, and the site-specific environmental processes and 
constraints. The risk to water quality from FMD carcass burial sites depends on the leachate source 
concentration at the time of burial (t0). The risk to water quality at time T1 can be derived from projections of 
the end-points for the leachate decay curves derived from site specific monitoring data. To the best of our 
knowledge, groundwater monitoring has not been conducted at the site to date. However, based on the 
leachate decay curves reviewed in the SAC sub-group report, given the extended time that has elapsed since 
the burials (54 years), the risk of chemical contamination at the FMD burial is negligible. 
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3 CONCEPTUAL MODEL AND RISK SCREENING 

The conceptual site model (CSM) represents the hypothetical framework within which the environmental risk 
is assessed based on available data. The CSM evolves as additional data is collected and assessed, with the 
hypotheses refined based on collected evidence. It is a simplified representation of the site and its 
surrounding area, with regard to potential sources of contamination, receptors and pathways that could link 
the receptor and the source. A “viable” pollutant linkage requires:  

 A source of contamination. 

 Release / occurrence of contamination to / in environmental media. 
 A potentially exposed receptor (i.e. humans, an ecological system or sensitive water body). 
 The potential to cause harm or to cause pollution of controlled waters. 

 A physical pathway by which a receptor may be exposed to a contaminant (e.g. contact with soil, 
leaching to an aquifer, surface water run-off). 

If one or more of these elements is missing from a potential pollutant linkage, then that pollutant linkage is 
not considered viable and, by definition, does not represent a risk to health or the environment. Only viable 
pollutant linkages are considered further in the risk assessment. 

 Source Assessment 

The pit is thought to be 30m to 40m long, 6m wide and 2m to 3m deep. The cattle are reported to have been 
buried in 1967, compacted and then covered in 300mm of lime before covering with soil. The depth of the 
burial is recorded as approximately 2-3m. 

The anecdotal evidence indicates that the carcasses were covered by lime and a further 2-3 metres of soil. 
The AECOM 2014 report stated that the cover depth of the soils may have been eroded over time resulting in 
the risk of exposing the buried materials. However, the site investigation completed by Delta Simons in 2016 
suggested that the covering soils had not been significantly eroded since they confirmed the depth of burial 
at 2.5m and they did not encounter evidence of animal remains in the overlying 2.5m. 

 Pollutant Linkage Analysis 

A pollutant linkage analysis and health risk assessment has been completed based on the assessed 
characteristics of the burial site, applicable regulations, environmental information and pathogen literature 
review presented in Section 2.  A summary of the pollutant linkage analysis and risk assessment is presented 
on Table 3-1. 
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Source 
Potential Exposure Media / 

Exposure Pathways 
Potential 

Contaminants 
Pollutant Linkage 

Qualitative assessment 
of risk 

Discussion / Recommendations 

The pit is thought to be 30m to 40m 
long, 6m wide and 2m to 3m deep. 

 

The cattle are reported to have been 
buried in 1967, compacted and then 
covered in 300mm of lime before 
covering with soil. 

 

The depth of burial is recorded as 
approximately 2-3m. The cover depth 
of the soils may have been eroded over 
time, and may become disturbed 
during construction works, resulting in 
the risk of exposing the buried 
materials. 

 

Provision of additional cover to the pit 
may be a potential mitigation. 

Surface Soil 

Chemical Viable Very Low 

The risk of chemical contamination in surface soil from animal burial is negligible. It is assumed that the burial pit was backfilled with soil from the agricultural 
field, and as such is unlikely to be contaminated. However, there is no record of the specific soil used to backfill the burial pit, and soil chemical testing from 
within the field has not been conducted. As such, the risk is qualitatively assessed as very low. 

Sampling and chemical analysis of the surface soils in the area of the burial pit would provide information regarding the suitability of the existing soil cover. 

Biosecurity Viable Very Low 

The anecdotal evidence indicates that the carcasses were covered by lime and a further 2-3m of soil. The AECOM 2014 report stated that the cover depth 
of the soils may have been eroded over time resulting in the risk of exposing the buried materials. However, the site investigation completed by Delta Simons 
in 2016 suggested that the covering soils had not been significantly eroded since they confirmed the depth of burial at 2.5m and they did not encounter 
evidence of animal remains in the overlying 2.5m.  

The biosecurity risk from surface soils is classified as very low. However, given the intended development plans, further investigation and verification testing 
of the overlying soils is recommended, and emplacement of an engineered cover and containment system. 

Sub-surface soil / buried 
carcasses 

Chemical Viable Very Low 

Given the age of the burial, risk of chemical contamination in sub-surface soil from animal burial is considered negligible. 

Assuming the burial area is suitably capped and contained, and will not be excavated in the future, the biosecurity risk from the buried carcasses burial pit 
is assessed as negligible. However, excavation of animal carcasses during construction, operation, or long term site uses would be illegal and may be 
considered a biosecurity risk unless such works had been conducted under the direction of the APHA, and all necessary biosecurity protection protocols 
had been implemented. 

In this regard, the recommended risk mitigation strategies for the construction, operation and long-term land use is to ensure that the burial area is: 

 Delineated, accurately marked on development plans, layout and design drawings. 
 Suitably capped and contained with appropriate warning and deterrence layers against digging. 
 Ensure long-term land use that will minimise the risk of intrusive works. 
 Include reference to the FMD burial pit on development plans and consider implementation of restrictive covenants regarding works that may be 

completed in the FMD burial pit area. 
 

Biosecurity Viable 

Negligible (if 
undisturbed) 

Low (if disturbed) 

Groundwater 
Chemical Viable Negligible The groundwater pollutant linkage is considered viable since the soils in the burial site would be in hydraulic continuity with the sand and gravel aquifer.  

However, given the extended time that has elapsed since the burials (54 years), the risk of chemical contamination at the FMD burial is assessed as 
negligible. Further, as per the SAC report, biosecurity risk to groundwater at FMD burial is also negligible. Biosecurity Viable Negligible 

Surface Water 
Chemical Not Viable NA 

There are no surface water bodies within 500m of the site. The River Tud is approximately 850m from the site. 
Biosecurity Not Viable NA 

Soil Gas 
Chemical Viable Negligible 

Given the extended time that has elapsed since the burial (54 years), the risk of ground gas emanation at the FMD burial pit is assessed as negligible.  
Biosecurity Not Viable NA 

Table 0-1 Pollutant Linkage Analysis and Qualitative Risk Assessment Summary.
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4 CONCLUSIONS AND RECOMMENDATIONS FOR RISK MANAGEMENT 

The site in question is the location of a burial pit for fallen and culled cattle stock during the 1967 foot and 
mouth disease (FMD) epidemic. The parcel of land in which the FMD burial pit is located (Field 6) is one of 
six agricultural land parcels targeted for development in the village of Easton, Norfolk. Field 6 is bordered by 
St. Peters First School and associated playing fields to the north, residential areas to the north-east and west, 
and farmland to the south. The development plans indicate that Field 6 will be developed as an extension to 
St. Peters School, associated recreational grounds and a new Village Hall. 

FMD carcass burial sites should be managed in a way that complies with applicable regulations and ensures 
that the risks to human health and to the environment are negligible in terms of biosecurity and water quality. 
To that end, the following provide critical relevant and applicable information, advice, and recommendations. 

 The Animal Health Act 1981 amended by The Foot-and-Mouth Disease (England) Order 2006. 
 Defra Science Advisory Council (SAC), 15 March 2017, ‘Report by SAC Sub-Group on 2001 Foot 

and Mouth Outbreak Carcass Burial’. 

 PHE (2014) ‘Guidance on assessing risk of anthrax on building land’. 

The relevant information from these reports have informed the risk assessment process and risk management 
recommendations.  

 Chemical Risk Assessment 

The SAC sub-group report concludes that potential chemical contamination from carcass burial grounds are 
related to the decomposition products of the buried carcasses, such as ammoniacal nitrogen, nitrates and 
nitrites, biological and chemical oxygen demand, and the site-specific environmental processes and 
constraints. The risk to water quality from FMD carcass burial sites depends on the leachate source 
concentration at the time of burial (t0). The risk to water quality at time T1 can be derived from projections of 
the end-points for the leachate decay curves derived from site specific monitoring data. Groundwater 
monitoring has not been conducted at the site to date. However, based on the leachate decay curves 
reviewed in the SAC sub-group report, given the extended time that has elapsed since the burials (54 years), 
the risk of chemical contamination at the FMD burial is considered to be negligible. 

 Biosecurity Risk Assessment 

As per the DEFRA Foot and Mouth Order and Animal Health Act 1981 it is illegal to dig up any cattle carcass 
or part of a carcass, irrespective of concerns regarding diseases such as anthrax. If a carcass is found, work 
should be stopped immediately and the local office of the Animal and Plant Heath Agency (APHA) should be 
notified. 

Left undisturbed, the biosecurity risk from spore forming organisms in burial sites is negligible. However, the 
SAC sub-group “identified a small risk that a major disturbance of the site could potentially increase the risk 
of contamination of spores through the release of microbial material from partially degraded carcasses (e.g. 
Anthrax and Clostridium). 

As per the PHE Guidance, if there are no documented instances of anthrax at the time of disposal, then the 
risk of anthrax may be inferred to be negligible. However,  since the FMD burial pit in Easton is dated to 1967 
and anthrax records were not required until the Animal Health Act of 1981, there is no direct data to assess 
the anthrax status in East Anglia at that time. There is no indication from the anecdotal evidence that anthrax 
infected fallen stock was buried at the site. However, in the absence of documentary evidence that there were 
no anthrax cases in region in 1967, a precautionary principle may be applied and further testing of soils for 
anthrax and clostridium spp. may be considered appropriate. 

 Recommendations for Risk Management and Mitigation 

Understanding the specific extent of any buried animal remains and suitably marking and capping these 
locations is key to avoiding unintentional excavation of carcasses during site development and during 
maintenance after the development is occupied.  

In the long term, assuming the burial area is suitably capped and contained, and will not be excavated in the 
future, the biosecurity risk from the buried carcasses burial pit is assessed as negligible. However, excavation 
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of animal carcasses during construction, operation, or long term site uses would be illegal and may be 
considered a biosecurity risk unless such works had been conducted under the direction of the APHA, and 
all necessary biosecurity protection protocols had been implemented. In this regard, the recommended risk 
mitigation strategies for the construction, operation, and long-term land use is to ensure that the assessed 
burial area is: 

 Delineated and accurately marked on development plans, layout and design drawings 

 Suitably cap and contained with appropriate warning and excavation deterrence layers. 
 Ensure long-term land use that will minimise the risk of intrusive works. 

 Include reference to the FMD burial pit on development plans and consider implementation of 
restrictive covenants regarding works that may be completed in the FMD burial pit area 

We recommend that this report is submitted to Regulators as part of the planning process. 

Harrison Group Environmental Limited would be pleased to offer further assistance with the recommended 
works if requested, and if the client or regulators have any comments or questions we would be glad to 
discuss them. 
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