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1.0 INTRODUCTION
1.1 Terms of Reference

Acting on instructions received from Deviock Parish Council, John Grimes
Partnership Ltd has conducted a desktop review and limited ground investigation for a

proposed new burial ground within Deviock Parish, South East Cornwall.

This report records the findings from the desk top study review, including site

walkover survey and limited intrusive ground investigation.
1.2 Scope of Works

Deviock Parish Council have outlined two potential sites for a proposed new burial
ground. Site 1 is in Hessenford and Site 2 is in Narkurs. Their locations are shown on
Drawing 01.

John Grimes Partnership Ltd has been instructed to advise on the suitability of the two
sites, particularly in respect of ground conditions and Environment Agency (EA)
requirements for burial grounds. Although these will be the main focus of this report,
other operational factors, which will affect the suitability of the proposed sites, have

also been considered to allow a more informed decision to be made.

The sites were visited on Friday 6™ March 2009. The weather was overcast with some

rainfall. A photographic record is provided in Appendix 01.

Site inspections have been undertaken to provide details of ground conditions and
geology as well as current site and neighbouring activities. Information has also been
obtained from regulatory bodies including the Local Authority and the Environment

Agency. Details are provided in Appendix 02.

To give an initial indication of ground conditions at the sites, limited intrusive

investigations were carried out during the walkover surveys using a both a dynamic
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cone penetrometer (DCP) and soil auger. It should be noted that neither the DCP nor

soil auger will penetrate through cobbly ground or competent rock.

The information contained within this report is written in line with Environment

Agency requirements for a “Tier 1 Risk Screening’ assessment.

1.3 Third Party Rights and Other Limitations
This report is issued to Deviock Parish Council and does not confer or purport to
confer on any third party any benefit or any right pursuant to the Contracts (Rights of
Third Parties) Act 1999.
1.4 Terminology and Nomenclature
Terminology and nomenclature used in this report is that described and generally used
in the following guidance documents:-
EA (1998) Policy and Practice for the Protection of Groundwater (PPPG)
MAFF (1998) Code of Good Agricultural Practice for the Protection of Water
EA (2002) R & D Technical Report P223 - Pollution Potential of
Cemeteries Draft Guidance
EA (2004) Assessing the Groundwater Pollution Potential of Cemetery
Developments
20 SITE REQUIREMENTS
Based on figures over a recent ten year period, on average Deviock Parish Council
carry out around five internments per year; approximately half of which are burials
and half are cremated ashes (see Figure 01).
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Figure 01: Internments within Deviock Parish over a recent 10 year period

Based on this, the parish considers that a total of 1 acre (0.4ha) of land would serve
them well into the next century. To save on annual maintenance costs approximately
one third of this area (0.15ha) would be brought into service initially, with the

remaining land brought in as and when required.

The depth of a single burial is 1.8m (bottom of coffin 1.8m below ground level).
*Common’ or ‘family’ graves (usually associated with larger cemeteries) can contain
3 coffins and are typically dug to 2.7m. ‘Green’ burials (bio-degradable caskets) are
usually at a shallower depth of 1.3m. Grave depths should be taken into account when

assessing ground conditions such as bedrock and groundwater level.

The Environment Agency is a statutory consultee in determining planning
applications for burial grounds. For the initial stages of risk assessment, they advise

the following operational safeguards for burial sites to comply with best practice:

e 250m minimum distance from groundwater supply (abstraction license
records, groundwater source protection zones)

e 30m minimum distance from a watercourse or spring

e 10m minimum distance from field drains

e No burials into standing water
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3.0

3.1

We are told that each funeral cortege usually involves three to four vehicles. The
provision of vehicular access and off-road parking, as well as access for an excavator
to dig the graves, would be preferable. Highways Authority requirements should also

be taken into account when considering vehicular access points.

Suitable pedestrian access should be provided with appropriate considerations made

to the Disability Discrimination Act.

Proposals need to consider maintenance requirements and costs. Hedges and grassed
areas will require cutting regularly and hard surfacing will need to be maintained at an

appropriate standard.

PHYSICAL FEATURES

Site 1 - Hessenford

Site Description

The site is located in the north of Hessenford, East Cornwall at National Grid
Reference SX 308 575. The site lies at an elevation of approximately 50m A.O.D and
comprises part of a large agricultural field. The land slopes steeply down to the south

west at a gradient of approximately 1 in 3.

The area of the field proposed for the burial ground would extend eastwards from the
western boundary of the field to form a rectangular site of the required size. The
northern boundary of the adjacent graveyard would extend out to form the northern

boundary of the proposed site.

Surrounding Area

Immediately west of the site lies the closed burial ground of Hessenford church. The
site is currently separated from the adjoining burial ground by a wire fence, public
footpath and Cornish hedge. The village of Hessenford lies directly south of the site
with several residential properties running along the southern boundary of the field.
An area of woodland lies to the north and the rest of the large agricultural field lies to

the east of the site.
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Geology

According to the British Geological Survey’s Map for Plymouth (Sheet No. 348) the
geology beneath the site is shown to be Devonian grey slaty mudstone and siltstone
with generally subordinate sandstone (known as the Bovisand formation). There are

no drift deposits shown beneath the site.

A dynamic cone penetrometer (DCP) test was carried out in the south west corner of
the site. The DCP test gives an indication of the consistency (California Bearing Ratio
value) of the ground. The results are provided in Appendix 03. The results show an
increase in CBR value with depth. The CBR then increases from 4% within 0.5m of
the surface to 20-25% from approximately 1.1m to 2.4m (total depth). The higher
CBR value of 20-25% would be associated with a clast supported material such as a
clayey GRAVEL (likely to be highly weathered mudstone). A soft spot (1% CBR) is
recorded at approximately 1.8m to 2.05m depth, which is likely to be a pocket of clay
(completely weathered mudstone) within the stratum. The CBR value at the final
depth of the DCP indicates that rockhead does not lie within 2.4m of the surface.
Based on the DCP depths reached, excavation of graves to the standard depth of 1.8m

should be relatively easy.

Soils

According to the Soil Survey of England and Wales map (Sheet 5: South West
England), the site is underlain by the Denbigh 1 and Manod *soil association’ groups.
These soil groups are both derived from Palaeozoic slaty mudstone and siltstone.
They are characterised by well drained, fine loamy and fine silty soils over rock.
Some similar soils are seen within this group with slowly permeable subsoils and
slight seasonal waterlogging. Steep slopes, shallow soils and some bare rock can also

be seen locally.

The soil auger was used to obtain a sample from 0.32m to 0.65m depth in the south
west corner of the site. The soil comprised orange brown slightly gravelly sandy
CLAY.
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Hydrology

The closest surface water feature is a small watercourse identified on maps
approximately 70m to the south of the site. This runs from east to west towards the
River Seaton. The River Seaton lies approximately 150m to the west of the site.

A disused reservoir is noted on maps approximately 65m east of the site within the
field. The only evidence of this seen during the walkover was a depression in the
ground. The parish council have informed us that they are aware of a spring which
issues in this location. Although it wasn’t noted during the site walkover, it is possible
that it only issues at the surface at certain times of the year and should therefore be
taken into consideration for the site. If a 0.4ha burial ground was developed on the
Hessenford site, the eastern boundary would lie at least 60m from the spring, thereby

complying with EA best practice.

The South West Water plan (see Drawing 02) shows a distribution mains pipe linked
through a manhole cover seen adjacent to the disused reservoir. This pipe runs
beneath the field to the east of the site and through the village of Hessenford to the
south. South West Water advise that the disused reservoir has never been in their

ownership and that the distribution mains has never been connected to it.

No evidence of land drains was noted within the vicinity of the site during the
walkover. The parish council also have no knowledge of any land drains at the site.
The presence of any land drains at the site will need to be confirmed during additional
investigation works to assess the suitability of the chosen site.

Hydrogeology

According to the Environment Agency’s Map of Groundwater Vulnerability (Sheet
48, East Cornwall), the site is located on a minor aquifer of variable permeability.
Although these formations do not produce large quantities of water for abstraction,
they are important for local supplies and in supplying base flow to rivers. The site is
also shown to be underlain by soils of intermediate leaching potential. These are soils
which can possibly transmit a wide range of pollutants.

The site does not lie within a groundwater source protection zone (SPZ).
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There are no Environment Agency records of abstraction licenses within 250m of the
site. The Local Authority also have no records of private abstractions within the
vicinity of the site; the closest being at Bickham Farm on the opposite side of the

valley to the west.

Based on the topography of the site and surrounding area, groundwater flow is likely
to be in a south westerly direction. Groundwater flow is also likely to take place

through fractures in the rock mass.

The depth to groundwater is currently unknown. There are no BGS recorded
boreholes in the vicinity of the site. Following the DCP test carried out in the south
west corner of the site, the penetrometer rod was noted to be dry to the total depth of
the hole. This indicates that, at a time of year when groundwater levels and flow
might be expected to be at their maximum, groundwater does not flow within 2.4m of

the surface.

Ground Stability

Leaning gravestones noted in the adjacent closed burial ground at Hessenford church
are evidence of likely problems associated with down slope soil creep due to the
position on a steep slope, rather than instability. Nevertheless, this mass movement
effect is undesirable from the points of view of both visual impact and maintenance. It
further suggests that similar problems are likely to be encountered on the proposed

site.
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3.2

Site 2 - Narkurs

Site Description

The site is located just south of Narkurs, East Cornwall at National Grid Reference
SX 324 556. The site lies at an elevation of approximately 135m A.O.D and
comprises part of a large agricultural field. The site itself is relatively flat with the

surrounding area sloping gently towards the north east at a gradient of 1 in 7.

The area of the field proposed for the burial ground would extend south eastwards

from the northern corner of the field to form a triangular site of the required size.

Surrounding Area

Narkurs lies approximately 300m to the north of the site. The closest residential
properties lie approximately 120m north of the site. Roads form the eastern and
western boundaries to the site, which meet at a T-junction at the northern corner of the

site. The area surrounding the site is predominantly agricultural.

Geology

According to the British Geological Survey’s Map for Plymouth (Sheet No. 348) the
geology beneath the site is shown to be Devonian green / purple mudstones
sandstones (known as the Whitsand Bay formation). A fault is shown to pass through,
or very close to, the northern corner of the site. This fault separates the Whitsand Bay
formation from the Bovisand formation to the north. There are no drift deposits

shown beneath the site.

The soil auger was used to obtain samples from the north and south east corners of the
site. The auger reached a depth of 0.8m in the north of the site and encountered brown
sandy CLAY followed by weathered grey mudstone at 0.6m depth. The auger reached
a total depth of 2.5m in the south east corner of the site. Samples from 0.6m-1.2m and
1.5m-1.9m comprised purplish grey weathered mudstone. Based on the auger depths

reached, excavation of graves to the standard depth of 1.8m should be relatively easy.
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Soils

According to the Soil Survey of England and Wales map (Sheet 5: South West
England), the site is underlain by the Denbigh 1 ‘soil association’ group. This soil
group is derived from Palaeozoic slaty mudstone and siltstone. It is characterised by
well drained, fine loamy and fine silty soils over rock. Some similar soils are seen
within this group with slowly permeable subsoils and slight seasonal waterlogging.

Shallow soils and some bare rock can also be seen locally.

Hydrology

The closest surface water feature is a spring identified on maps to the south east of the
site, which feeds a small watercourse that runs north east towards Polbathic. If a 0.4ha
burial ground was developed on this site, the southern boundary would lie at least
40m from the spring, thereby complying with EA best practice.

A covered reservoir is noted on maps approximately 300m south east of the site. This
is in an elevated position approximately 15m higher than the site. The South West
Water plan (see Drawing 02) shows several mains distribution pipes surrounding the

reservoir, indicating that it stores and supplies water to the surrounding area.

The closest residential properties lie approximately 120m north of the site. The South
West Water plan (see Drawing 02) shows a mains distribution pipe serving these
properties. As such, they are unlikely to have a private water supply from surface or

groundwater.

The parish council advise that water occasionally flows down the road along the
western boundary towards the north. This is thought to be surface water runoff

following high rainfall events from the fields to the south west of the site.

No evidence of land drains on or within the vicinity of the site was noted during the
walkover. The parish council also have no knowledge of any land drains at the site.
The presence of any land drains at the site will need to be confirmed during additional

investigation works to assess the suitability of the chosen site.
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Hydrogeology

According to the Environment Agency’s Map of Groundwater Vulnerability (Sheet
48, East Cornwall), the site is located on a minor aquifer of variable permeability.
Although these formations do not produce large quantities of water for abstraction,
they are important for local supplies and in supplying base flow to rivers. The site is
also shown to be underlain by soils of intermediate leaching potential. These are soils

which can possibly transmit a wide range of pollutants.

The site does not lie within a groundwater source protection zone (SPZ).

There are no Environment Agency records of abstraction licenses within 250m of the
site. The Local Authority also have no records of private abstractions within the

vicinity of the site.

Based on the topography of the site and surrounding area, groundwater flow is likely
to be in a north easterly direction. Groundwater flow is also likely to take place

through fractures in the rock mass.

The depth to groundwater is currently unknown. There are no BGS recorded
boreholes in the vicinity of the site. The soil auger arisings were still dry at 2.5m
depth, indicating that groundwater does not lie within 2.5m of the surface. The auger
hole was left open for a short period before being checked with a dipmeter. No

groundwater was detected.

Ground Stability
No features indicative of ground stability problems were noted during the walkover at

the site.
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4.0

4.1

OPERATIONAL FACTORS

Site 1 - Hessenford

Site Gradient

The steeply sloping land on this site is likely to require terracing to enable graves to
be put in appropriately. Depending on the nature of the terracing required, this could
have associated problems with drainage, stability, access and maintenance. The cut
and fill nature of terracing would also mean probable excavation into rock for graves

at the upslope side of the terrace.

Site Ownership

The land is currently in the ownership of the parish council. Planning permission for a
burial ground on this site has previously been granted, but it has since run out. The
agreement with the farmer currently using the land is that the initial 0.15ha would be
put into service, with the remaining land remaining in his use until needed. The
northern and eastern boundaries of the site would require some form of fence / hedge
to separate the burial ground from the remaining agricultural land. The cost of
constructing and maintaining these solid boundaries needs to be taken into account, as
well as the cost of moving / extending them as the site grows in size (if required).

Vehicular Access and Parking
There is no vehicular access to the site and very limited parking available in the
vicinity of the church. The roads in Hessenford village are very steep and narrow.

These factors will create difficulties for manoeuvring a funeral hearse and cortege.

The only access available for an excavator is via a farm access gateway on the

southern boundary of the field approximately 350m east of the site.

Pedestrian Access
A local bus service passes through the village of Hessenford, which would allow
people without vehicles to access the burial ground.
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There are two potential pedestrian access routes on to the site. One would require
extension of the path running through the present graveyard and removal of a section
of the Cornish hedge. This path is very steep and unsurfaced. To comply with the
Disability Discrimination Act, it would require considerable improvement and

resurfacing works.

There is also a narrow footpath running along the southern and western boundaries of
the current graveyard, which could give access to the site. However, this path is
currently very narrow; widening it to the required width of at least 2m to allow for the
coffin and pall bearers would require purchase of a small strip of land from the
adjacent land owner. An appropriate surfacing would also be required along this path.
Initial enquiries made by the parish into the possibility of purchasing land from the

adjacent land owner have been unsuccessful.

The parish council have advised that the cost of resurfacing and maintaining the
pathways could deem the proposal at the Hessenford site unviable.

Public Opinion

There would be little “perceived’ increase in human health or environmental risk at
the Hessenford site as it would form an extension to the adjacent graveyard. The
parish council advise that public opinion for this site has been relatively positive due

to the history of the church and adjacent graveyard.

4.2  Site 2 - Narkurs
Site Gradient
The land at the site is quite flat, which should allow relatively easy installation of
graves. There would also be fewer constraints on access routes, maintenance and
drainage schemes for the site.
Site Ownership
The land is currently in the ownership of a local farmer / land owner. Initial enquiries
with regard to acquiring up to 1 acre of land in the northern corner of the field have
been positive. As with the Hessenford site, the agreement with the farmer currently
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using the land would be for the initial 0.15ha to be put into service, with the
remaining land remaining in his use until needed. The southern boundary of the site
would require some form of fence / hedge to separate the burial ground from the
remaining agricultural land. The cost of constructing and maintaining this solid
boundary needs to be taken into account, as well as the cost of moving / extending it

as the site grows in size (if required).

Vehicular Access and Parking
Access to the site is currently via an agricultural gateway in the hedge along the

eastern boundary, approximately 80m from the northern corner of the site.

Limited parking for one or two cars may be possible where the road widens at the
junction to the north east of the site. This would be suitable for occasional visitors, but
on-site parking would be required for burials at the site. The layout of the site means
that it may be possible to put in another access point on the opposite (western) hedge,
thereby avoiding the need for an area on site for turning / manoeuvering vehicles (i.e.

vehicles would enter the site on one side and exit on the other).

Pedestrian Access
There is no local bus service to Narkurs. Pedestrian access in and out of the actual site
would be relatively easy due to the flat nature of the land and access gateway already

present along the eastern boundary.

Public Opinion
The parish council advise that initial tentative enquiries within the parish regarding

public opinion on the Narkurs site have received no objections.
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5.0

TIER 1 RISK ASSESSMENT

Policy and Practice for the Protection of Groundwater (EA, 1998) provides a policy

framework and decision matrices for the protection of groundwater. In a Tier 1

assessment, a qualitative approach can be used to rank the following principal factors

controlling groundwater vulnerability:

e Soil nature and type

e Presence and nature of drift

e Depth to water table

e Groundwater flow mechanism

e Groundwater vulnerability and aquifer type

e Abstractions

e Groundwater SPZs

e Proximity of watercourses, springs and drains

The groundwater vulnerability chart given in R&D Technical Report P223 (EA,
2002) is shown in Table 01 below.

Ranking Very low Low Moderate High Very high
Drift/ soil type | Clay Silt Silty sand Sand / gravel | Absent
Drift / soil
) >5m >3-5m 3am 0-3m Absent
thickness
Depth to water
>25m 11-25m 10m 5-9m <5m
table
Flow )
) Intergranular Fissured
mechanism
Aquifer Non-aquifer Minor aquifier Major aquifer
Within Zone |
Close to
Abstraction and | Outside Zone Within Zone Within Zone or <250m
boundary of ]
SPz I I 1 from private
Zones Il & 111
source
Watercourses,
. >100m >70<100m >50<70m >30<50m <30m
springs
Drains >100m >40<100m 30-40m >10<30m <10m

Table 01: Groundwater vulnerability ranking chart
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A scoring system can be used to prioritise factors of most concern. The overall

vulnerability can then be assessed as low, medium or high.

The simple scoring system suggested in R&D Technical Report P223 (EA, 2002) is

given as follows:

e Very high vulnerability 9-10
e High vulnerability 7-8

e Moderate vulnerability 5-6

e Low vulnerability 3-4

e Very low vulnerability 1-2

Based on the above, a groundwater vulnerability assessment has been carried out for
the two sites. As some factors are unknown at this stage, the assessments have been

based on the available information.

Factor Site 1 - Hessenford Site 2 - Narkurs
Drift / soil type 2-3 2-3

Drift / soil thickness Unknown Unknown

Depth to water table Unknown Unknown

Flow mechanism 6-7 6-7

Aquifer 5-6 5-6

Abstractions and SPZs 1-2 1-2
Watercourses, springs 6-7 7-8

Drains Unknown Unknown

Total scores (range) 20-25 21-26

Table 02: Groundwater vulnerability assessment

The two sites appear to have the similar scores in each category, with the Narkurs site
having a marginally higher score. This is due to the spring / watercourse to the south
east of the site at Narkurs being slightly closer (~40m) than the spring to the east of
the Hessenford site (~60m). The sites can be considered as generally having a similar
groundwater vulnerability classification. Based on the above, the average scores

indicate that the sites have a low to moderate vulnerability.
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Figure 02: Schematic relationship between burial rates, vulnerability class and level
of risk

Figure 02, also given in R&D Technical Report P223 (EA, 2002), provides a

relationship between burial rates, vulnerability class and level of risk.

Figures provided by Deviock Parish Council indicate an average of five services per
year, half of which are burials. Based on this information and the groundwater
vulnerability assessment giving ‘low’ to ‘moderate’ vulnerability scores, Figure 02

indicates that the overall risk would be ‘low’ for both proposed sites.
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6.0

LIMITATIONS

Due to this report being primarily a desk-based study, only limited information is

available at this stage.

The groundwater depth is currently unknown for both sites. However, during the
limited ground investigation, it was not encountered within 2.4m of the surface at

either site.

There are no drift deposits shown on geological maps beneath either site and the
thickness of soil is not known. Impenetrable bedrock was not encountered within
2.4m of the surface during the limited ground investigations at both sites. It should be
noted that soil depths and characteristics may vary across the sites. However, we

would not expect conditions to vary significantly from the areas investigated.

There was no evidence of land drains on or within the vicinity of the site during the
walkover surveys. In addition, the parish council have no knowledge of any land

drains at either site.

Soil thickness and groundwater depth are significant factors in groundwater
vulnerability as they determine the ability of the ground to attenuate pollutants prior
to reaching the groundwater table. The presence of land drains appears to be of lesser
importance to the EA. However, land drains can provide a potential pollutant pathway
and it is important that they are identified and diverted / removed if necessary.

The above unknown factors would need to be confirmed for the chosen site by means

of further investigation.
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7.0

7.1

7.2

LOCAL AUTHORITY CONSULTATIONS

Initial consultations have been carried out with the Local Authority Planning and
Highways departments in respect of the two proposed sites. Their responses are

provided in Appendix 04 and are summarised below:

Planning Department

From a planning perspective, they advised that Site 1 would be the preferable option
as it would be an extension of the existing provision. They also advised that
consideration be given to site boundaries / landscaping, particularly at Site 1 to
provide mutual privacy between the graveyard and residential dwellings to the south.
They advised that surfacing and routing of paths through the graveyard should
consider both access and surface runoff, which could pose particular problems on the

steep ground at Site 1.

Both sites lie within an Area of Great Landscape Value. Consideration of Caradon

Local Plan policies CL8 and CL9 may be required.

A Local Authority designated ‘Coastal Zone’ lies directly adjacent to the western
boundary of Site 2. Consideration of Caradon Local Plan policy CL10 may also be

required.

Highways Department

Their desktop preference was for Site 1 as it would continue the ‘status quo’.
However, upon visiting the site, they raised concerns with the very steep pedestrian
access which would make the job for pall bearers difficult and prevent the frail from

attending funerals. They were also concerned with the lack of parking at Site 1.
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8.0

They commented that Site 2 is quite remote. However, they advised that, although the
road is single track in many places, it compares favourably with the majority of lanes
in the parish. They advised that the visibility at the junction at the northern corner of
the site is poor suggested that, although occasional visitors could park on the
highway, Site 2 would require on-site parking with turning / visibility unless a

‘marshall’ was present to supervise egress at funerals.

CONCLUSIONS

EA guidance advises that, if the overall risk of a site is low, the proposals may be
accepted without further detailed assessment, provided that they comply with the
operational safeguards for best practice (given in Section 2.0). Based on the
information gathered for this report, both sites would appear to comply with EA best
practice. The proposed burial ground is a relatively small scale development and the

overall risk of the proposed sites has been assessed as being low.

Although the two proposed sites appear to have similar groundwater vulnerability
classifications, they are significantly different in terms of both physical features and

operational factors.

Based on an initial assessment of the available information on both physical features
and operational factors for the two sites, our recommendation would be to progress
with Site 2 at Narkurs. The main factors influencing this decision can be summarised

as follows:

e The steep topography at Site 1 indicates that the flow rate of groundwater is
likely to be higher and, as such, the potential for contaminant transport is
possibly higher at Site 1 than at Site 2.

e Site 1 is likely to require terracing due to the steeply sloping ground, which
will create problems with ground stability, grave excavation (including
excavator access), drainage and access for both pall bearers and disabled

visitors.
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e Access to Site 1 is severely limited for both pedestrians and vehicles. Costs for
extensive resurfacing works required at Site 1 in order to comply with the
Disability Discrimination Act could deem the development unviable.

e The flatter topography at Site 2 will create significantly fewer operational
constraints, particularly with regard to access, grave excavation, site drainage

and maintenance.

9.0 RECOMMENDATIONS

It should be noted that the information available for preparation of this report is
limited. As such, although the Tier 1 risk assessment gives an indication of the overall
risk, it may not fully represent the site. It is therefore recommended that further
investigations are carried out to confirm the ground conditions at the chosen site. This
should include trial pits and / or boreholes to ascertain depths to solid bedrock and
groundwater. The scope of further investigation work will, to some extent, be

governed by the EA and their requirements for a particular site.
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