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EXECUTIVE SUMMARY

Commissioning and RSK Environment Limited (RSK) was commissioned by Springwell Solar
I o Jo I W) R LE g 8 Farm Limited to carry out a Preliminary Risk Assessment on numerous
parcels of agricultural land located around the villages of Brauncewell, Kirkby
Green, Ashby de la Launde, Scopwick and Blankney in Lincolnshire. The
overall aim of the project was to assess potential land contamination sources
and geotechnical constraints to the proposed development.

DESK-BASED ASSESSMENT

Site description and The site currently comprises a large number of agricultural fields,
(o] o) o JoXL=1o e YA LTI 1| interspersed with hedgerows, small woodland blocks and farm access tracks.
It occupies an area of approximately 1,775 hectares and is being considered
for development with a new solar energy farm, comprising ground mounted
photovoltaic panels, a battery energy storage system, and infrastructure to
connect the solar energy farm to the national grid.

The site is split into four development parcels denoted A1, A2, B and C
(Eigure 2). To support this assessment, the site has been subdivided further
into 13No zones (A to M), with each zone split even further into a maximum
of sixteen subzones (as shown on Figures 3 and 4).

History of site and The site has largely remained undeveloped throughout its entire history,
surrounding area except for localised construction of minor structures, tracks, paths and
access roads. Numerous stone pits, gravel pits and small quarries are shown
to be distributed across the site area (notably RSK subzones B10, B14, D4,
D12, E7, E10, F13, G4, 110).

The surrounding area is equally agricultural, although residential expansion
occurred in surrounding villages. A sewage works was constructed within
zone H4 (outside the redline site boundary) and a large RAF Base (RAF
Digby) was constructed adjacent to the central part of the site to the west.

Two adjacent quarries (Brauncewell and Longwood) have been historically
used as landfill sites and waste treatment facilities.

Previous site
investigation reports

There are no previous site investigation (Sl) reports available.

Geology Given its agricultural setting, the site is likely to be primarily covered by a
nominal to limited thickness of topsoil, with any made ground anticipated to
be localised to distinct previously developed areas, such as former small
structures, roads and paths. There may also be made ground ‘overspill’ from
directly adjacent features such as the RAF airfield and sewage works.

As the site is so large, the geological sequence is highly varied. Superficial
deposits are localised in the north of the site where a covering of Tidal Flat
deposits encroaches upon the northern part of zones L and M. In the central
(RSK zone E) and southwestern (RSK zones A, B and D) parts of the site,
thin bands of Head Deposits and Sleaford Sand and Gravel are present
directly over the bedrock.

The bedrock outcrops in a sequence presenting itself from east (youngest) to
west (oldest) and comprises Oxford Clay, Kellaways Formation (clays and
mudstones), Cornbrash Formation (limestone), Blisworth Clay (clays and
mudstones), Blisworth Limestone, Rutland Formation (mudstone with
limestone beds) and the Lincolnshire Limestone Formation. An overall figure
showing site-wide geology is presented as Figure 5.

Springwell Solar Farm Limited
Preliminary Risk Assessment: Springwell Solar Farm
1922604 R0O1 (01)
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Contamination
assessment

Springwell Solar Farm Limited

Through reference to historical BGS borehole records, depths to groundwater
appear to vary across the site dependent upon the strata. Groundwater in
some cases was recorded at shallow depths (2-3 mbgl) within weathered
limestones and locally within superficial deposits. Groundwater was generally
recorded within limestone units at depths between 12 and 30 mbgl.

The Lincolnshire Limestone and Blisworth Limestone are classed as a
Principal aquifer, with other limestone units (Kellaways Formation, Cornbrash
Formation, Rutland Formation) classed as Secondary aquifers. The Oxford
Clay and Blisworth Clay are classed an Unproductive stratum.

The site is low lying and crossed by a number of drainage ditches and smaller
un-named streams, which generally flow towards the east. Some discharge
into lesser watercourses such as Springwell Brook and Scopwick Beck,
ultimately discharging into the River Witham several kilometres to the east of
the site.

The site largely falls outside of any Source Protection Zone, except for the
very south of the site, which falls within a Zone 3 SPZ for a public water
supply borehole located over 1km to the south. A localised SPZ1 (inner zone)
is located within RSK Zone H and | of the site, associated with a private
supply borehole. There are no outer catchment zones associated with this
SPZ1, which is why it appears very localised.

No obvious signs or sources of on-site contamination were identified during
the site walkover. Considering the agricultural nature of the site and the sheer
size of the site area, there may be small volumes of chemicals and other
materials stored on site which were not directly observed during the
reconnaissance survey.

The following potential geotechnical constraints were identified:

e Silt rich and shrinkable clay soils associated with all strata except granular
superficial soils and unweathered limestone;

e Potential compressible and low bearing capacity soils associated with
superficial Head Deposits and Tidal Flat Deposits;

e Potential running sand associated with saturated granular deposits;

e Karstic dissolution features within limestone strata;

e Potentially waterlogged ground and/or localised high groundwater table ;
e Potential for geological faults within underlying bedrock geology;

¢ Infilled ponds, quarries and gravel pits as well as potential for unrecorded
extraction pits, shafts and adits;

e Adverse ground chemistry associated with Oxford Clay, Blisworth Clay and
Kellaway Formation; and

e Lateral variation in ground conditions.

The site was considered to be at a potential risk of UXO due to the proximity
of RAF Digby, which may have been targeted by enemy aircraft during World
War Il. In addition, the undeveloped and unoccupied nature of the solar site
may have resulted in potential strikes going unrecorded.

The PRA has identified no obvious potential sources of on-site
contamination, except for perhaps the use of pesticides and herbicides as a
result of the site’s agricultural history. The presence of made ground in some
areas is likely although considered to be limited to minor previously
developed areas such as small structures (i.e. wind pumps) and tracks, paths
and access roads. There are a number of former stone/gravel pits as well as

Preliminary Risk Assessment: Springwell Solar Farm
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ponds that have the potential to be infilled with onerous material, although it
is likely that any infill comprised natural and/or inert soils.

Two off-site landfills at Brauncewell and Longwood Quarry were licensed to
accept inert and non-biodegradable waste, though their proximity and
currently active status means that risks may exist for affected zones, but only
if the proposed development in these areas comprises manned structures or
un-manned enclosed structures where gases could accumulate.

Identified potential pollutant linkages were identified, associated with:

e Potential impaction of shallow groundwater within SPZ1 via leaching of
contaminated soils through the infiltration of rainwater — Zones H and | only;
and

e Migration of ground gases from adjacent landfill sites and accumulation in
enclosed spaces resulting in asphyxiation and/or explosion — Zones A, B, I,
L only and only if proposed development comprises manned and/or
enclosed structures.

It is recommended that intrusive investigation be carried out across the site
to confirm both geology and groundwater conditions and assess for the
presence of any localised made ground. Historical quarries, pits and ponds
that have been infilled should also be targeted to ascertain the composition
of the backfill.

Installation of ground gas monitoring standpipes along boundaries adjacent
to off-site landfills (and subsequent monitoring) may be required to assess
potential ground gas risks.

Intrusive investigation is also likely to be required to facilitate design of the
proposed development and further investigate the identified potential
geotechnical constraints.

It is understood that a ground investigation specification is currently being
drafted.

The findings of the Unexploded Ordnance (UXO) Preliminary Risk
Assessment were that a Detailed UXO Risk Assessment be carried out to
assess the risks to the proposed development works.

The information given in this summary is necessarily incomplete and is provided for initial
briefing purposes only. The summary must not be used as a substitute for the full text of the
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INTRODUCTION

11 Commissioning
RSK Environment Limited (RSK) was commissioned by Springwell Solar Farm Limited
(‘the client’) to carry out a Preliminary Risk Assessment (PRA) on numerous parcels of
agricultural land located around the villages of Brauncewell, Kirkby Green, Ashby de la
Launde, Scopwick and Blankney in Lincolnshire (hereafter referred to as ‘the site’). The
project was carried out to an agreed brief as set out in RSK’s proposal (Ref. 1922604 T01
(00), dated 5™ October 2022).
RSK’s service constraints are shown in Appendix A.
The Site in question is being considered for development as a solar energy farm.

1.2  Objectives
The objective of the work is:

e to identify any land contamination and/or geotechnical constraints to the proposed
development and to support discharge of relevant planning conditions and relevant
building control requirements; and

e to identify the need for any additional investigation or remediation works to
demonstrate that the site is suitable for its proposed use.

1.3  Scope of works
The scope of this assessment has been developed in accordance with relevant British
Standards and authoritative technical guidance as referenced through the report. The
assessment of the contamination status of the site is in line with the technical approach
presented in Land Contamination Risk Management (LCRM) (Environment Agency, 2021)
— which supersedes CLR11 Model Procedures for Land Contamination — and in general
accordance with BS 10175: 2011 + A2 2017 (BSI, 2017). It is also compliant with relevant
planning policy and guidance.
A brief summary of relevant legislation and policy relating to land contamination is given
in Appendix B.
The scope of works for the desk-based assessment has included the following:

e review of the history of development on the site and surroundings;

e assessment of local geology, hydrogeology and hydrology;

¢ review of relevant information held by appropriate statutory authorities;

e review of any previous site investigation reports made available;

e completion of a site reconnaissance survey to assess the visual condition of the site;

¢ development of an initial conceptual site model (CSM);

Springwell Solar Farm Limited 1
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e preliminary consideration of geotechnical constraints and hazards; and

¢ identification of the need for further action, e.g. intrusive investigations, if any.

1.4  Existing reports

No existing reports relevant to the site assessment have been provided to RSK.

1.5 Limitations

This report is subject to the RSK service constraints given in Appendix A and limitations
that may be described through this document.

Springwell Solar Farm Limited 2
Preliminary Risk Assessment: Springwell Solar Farm
1922604 RO1 (01)
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N

SITE DETAILS

N

A Site location

Site location details are presented in Table 1 and a site location plan is provided on Figure
1.

Table 1 Site location details

Site name ‘ Springwell Solar Farm

Full Site address and Proposed Springwell Solar Farm, Lincoln, LN5 0AX

postcode

National Grid reference

(centre of site) 506300, 357338

Wragby
[ A46 ]
LINCOLN a1ss]
Hc
North (A15
Hykeham
Woodhall
Spa
[ A
A7
Sleaford
Heckington L
Image 1: Site Location Plan (© Ordnance Survey) — approximate site area shown
Springwell Solar Farm Limited 3
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2.2

2.3

Site description

The site forms an irregular shape and covers an area of c. 1,775 hectares and extends
across four distinct parcels (referred to as Parcels A1, A2, B and C). A site parcel plan is
included as Figure 2.

The land within the site boundary predominantly consists of agricultural fields,
interspersed with hedgerows, small woodland blocks and farm access tracks. The
hedgerows within the site range between lengths of dense tall vegetation (shrub and tree
species) and thin lines of vegetation with sporadic shrubs and trees present

Any buildings located within the outer site boundary are either residential and or storage
facilities associated with the agricultural land use, however the majority of these are not
actually included within the site redline boundary and subsequently are not considered as
on-site features within this PRA.

The site area is variable in shape, and stretches from Blankney in the north, Ashby de la
Launde in the centre and Brauncewell towards to south of the site. The site is accessible
via many field entrances around the perimeter, with many of the fields possessing either
public footpaths or vehicular tracks between them.

There is variation in the features immediately surrounding each of the distinct land parcels
within the Site, as presented below:

. Parcel A1/ A2: Parcel A forms the southernmost part of the site and is intersected by
the A15. Parcel A is characterised by relatively open agricultural landscape and lies
adjacent to the Bloxham Wood Nature Reserve in the south-east corner of the Site;

. Parcel B: Parcel B is located in the centre of the site, providing connectivity between
Parcel A and B. The parcel lies adjacent to RAF Digby and B1191 to the west, Ashby
de la Launde to the south and relatively open agricultural fields to the east; and

. Parcel C: Parcel C is bounded by the settlements of Scopwick to the south, Kirkby
Green to the southeast, Blankney in the north and the B1188 and a railway line to the
west. The parcel is interspersed with small woodland plantations and hedgerows.

Surrounding land uses

The site is located between Blankney and Brauncewell, within a predominantly agricultural
setting, with some surrounding residential homes and an RAF base in close proximity.
Immediate surrounding land uses are described in Table 2.

Table 2 Surrounding land uses

The site is located in a very rural area and therefore the surrounding land use is
primarily agricultural. North of the site there is the village of Metheringham and
moving further north there are more villages and numerous agricultural fields.

East of the site there are some reservoirs which are used for irrigation purposes,
more small villages and primarily agricultural fields.

South of the site there is a slightly larger village named Ruskington, but the area
is primarily agricultural fields.

Springwell Solar Farm Limited 4
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\"[:518 Brauncewell Quarry. Beyond these features there are more small villages and

West of the site runs the A15, and there is Longwood Quarry, RAF Digby and

agricultural fields.

2.4 Proposed Development

It is understood that the site is intended for redevelopment as a solar energy farm, and
this will comprise ground mounted photovoltaic panels, a battery energy storage system,
and infrastructure to connect the solar energy farm to the national grid.

Further details are outlined below:

Ground mounted solar PV generating station with a gross electrical output capacity to
the National Grid network in the region of 800 MW. The generating station will include
solar PV modules and mounting structures;

Balance of Solar System (BoSS) which comprises; inverters, transformers,
switchgear, and the use of Collector Compounds;

An onsite Project Substation compound, which will include; substation, switching and
control equipment, office / control / welfare buildings, storage areas, and provisions
for vehicular parking and material laydown;

Battery Energy Storage System (BESS) compound(s) and associated inverters,
transformers, switchgear and ancillary equipment and their containers, enclosures,
monitoring systems, air conditioning, electrical cables and fire safety infrastructure;

Works to facilitate vehicular access to the Site;

Ancillary infrastructure works including; underground cables, boundary treatments,
security equipment, lighting, landscaping, access tracks, earthworks, surface water
management, and any other works identified as necessary to enable the development;

Equipment facilitating electrical connection to the proposed National Grid Substation
(to be located off-site);

New public footpaths and amenity improvements; and

Areas for habitat management and biodiversity enhancement.

No details of the proposed ground levels have been provided therefore for the purposes
of this report it has been assumed that the current levels will remain unchanged.

Springwell Solar Farm Limited 5
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DESK-BASED ASSESSMENT

The overall site covers an area of approximately 1,775 hectares and therefore is too large
to carry out a single site-wide assessment of historical use, geology, hydrogeology,
hydrology and other environmental aspects. For ease of understanding, RSK has
subdivided the site into thirteen (13No) smaller areas, consistent with the way in which
the historical maps and environmental database reports have been provided from the
supplier.

The zones have been categorised as zones A to M as shown below and on Figures 3 and

Image 2: Site Zoning Plan (1:10,000 historical maps and environmental database reports)

The desktop study was designed generally to meet the objectives of a preliminary
(phase 1) investigation, as defined by BS 10175:2011 + A2 2017 (BSI, 2017) and this
assessment relates to LCRM Stage 1, Tier 1 preliminary risk assessment. The "vicinity"
of the site for the purposes of this report is defined as locations situated within an
approximate 250 m radius of the site, although certain sources and/ or sensitive targets
further than 250 m may also have been considered.

The study aims principally to identify and assess the potential risks and liabilities
associated with contamination of the ground, on and in the vicinity of the site. While this

Springwell Solar Farm Limited 6
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includes consideration of current operations and housekeeping on the site, the report does
not constitute a comprehensive environmental audit of the site, as covered under ISO
14001.
The 1:2,500 historical OS maps each cover an even smaller area and are individually
referenced within the historical summary and site reconnaissance chapter to aid locating
features within the larger zones. A plan showing the further subdivision of each of the
13No zones is shown below and on Figure 4.

Image 3: Additional Site Zoning Plan (1:2,500 historical maps)

Minor changes to the overall site redline boundary occurred after commissioning of the
project and therefore the site boundaries shown on the individual historical maps may
differ slightly from those boundaries at the time of reading. These discrepancies have
been highlighted in the relevant section where they occur.
To aid digestion of information, site plans and historical maps for the entire site area have
been constructed and these are presented in Appendix C.
Geological plans covering the entire site are presented in Figure 5.

Springwell Solar Farm Limited 7

Preliminary Risk Assessment: Springwell Solar Farm
1922604 RO1 (01)



= GEOSCIENCES

4 DESK-BASED ASSESSMENT - ZONE A

4.1  Site history

411 Historical development record

The development history of Zone A and the
surrounding area based upon assessment of historical
plans and records is detailed in Table 3. The historical
maps reviewed are shown within the environmental
database report in Appendix D1.

Table 3Summary of historical development — Zone A

Dates Historical Land Use (on-site) Area of site
The majority of Zone A is occupied by fields, which B (i1 \__.‘_m____'_‘f'%
are presumably used as farmland. There is a = can W
1887 track/road running south-east to north-west across the | . 1
zone (A16) which is lined with trees, and there is a ~ r
plantation located at the southern boundary of the .
zone (A8). 1
oy
There are no longer any trees running alongside the I . e d
1906 track, according to the historic map. No other b
significant changes. =
e z
|
\
\\
1907 to B s == o
Present No significant change . .
Day |
Springwell Solar Farm Limited 8
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Date Date to Historical Land Use (off-site)
from
1887 1988 Zone A is primarily surrounded by fields. Approximately 800 m west
and 400 m south (A8) of the zone there are some Stone Pits. There is
a wooded area named Moor Wood 550 m west of the zone, and some
more stone, gravel and clay pits >1 km west. Some structures
associated with the village of Brauncewell are located approximately
1.2 km south west of the zone.
1989 1904 Data Gap
1905 1906 No significant change
1907 1946 Data Gap
1947 1950 There is now a built structure located approximately 900 m south of the
zone. No other significant change.
1951 1955 Data Gap
1956 No significant change
1957 1978 Data Gap
1979 2000 The stone pit located approximately 400 m south of the zone (A8) is
now labelled as a stone quarry and has increased in size.
1985 No significant change
1986 1993 Data Gap
1994 2000 No significant change
2001 2021 Data Gap
2022 The stone quarry is no longer labelled on the map. No other significant
change.
Relevant information sources: Historical OS maps X Town plans [0 Information from the Local
Planning Authority 0 Aerial photography O Previous reports [

Note: Reference to published historical maps provides invaluable information regarding

the land use history of the site, but historical evidence may be incomplete for the period
pre-dating the first edition and between successive maps.

There has been a minimal level of development on and around Zone A, and therefore it
has not been subject to significant contaminative land use in this respect.

It is not clear whether the land functioned as arable farmland, however if this is the case
then there may be some level of contamination associated with agricultural industry and
the use of pesticides, herbicides and fertilisers.

4.2 Information from environmental database report

Relevant environmental permits and incidents detailed within the environmental database
report (see Appendix D1) are summarised below in Table 4.

Springwell Solar Farm Limited
Preliminary Risk Assessment: Springwell Solar Farm
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Table 4 Summary of environmental permits, landfills and incidents — Zone A

Data type

Agency and hydrological

Entries Entries
<250 m >250 m
from site from site
of
relevance

Entries
on-site

Details

Environmental permits —
incorporating Integrated
Pollution Prevention and

555 m SE:
Brauncewell
Quarries, Ref
YP3238LE, waste
landfilling ; any
other landfill to
which the 2002
landfill regulations
apply.

555 m SE:
Brauncewell
Quarries Ltd, Ref
PPC/2004/7,
01/01/2005, PG3/8

pollution incident register, Water
Industry Act referrals

Control, Integrated Pollution 0 0 3 QUATTY Drocesses
Controls, Local Authority . ry P
. . including roadstone

Integrated Pollution Prevention .
plants and the size

and Control . :
reduction of bricks
tiles and concrete.
581 m SE:
Brauncewell
Quarries Ltd, Ref
IPPC/2004/7,
Quarry processes
including roadstone
plants and the size
reduction of bricks
tiles and concrete.

Enforcement and prohibition 0 0 0 N/A

notices

Pollution incidents to controlled

waters, Prosecutions relating to

controlled waters, Substantiated 0 0 0 N/A

Springwell Solar Farm Limited
Preliminary Risk Assessment: Springwell Solar Farm
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Entries Entries

Entries <250 m >250 m

Data type from site from site | Details

on-site of

relevance

648 MNW:RT
Mountain Farms,
Arable Farming,
Temple Farm, Ref.
Gwnlf40489,
effective 1%t April
1999, trade
discharge onto land,
receiving water -
groundwater.

763 m S: AG
Reserves Ltd,
Arable Farming,
Manor Farm, Ref
Gwnlf40713,
Discharge consents 0 0 0 01/04/1999, trade
discharge
(agricultural and
surface), onto land,
receiving water —
groundwater.

815 m S: Hallsworth
(Farmland Trust)
Ltd, domestic
property, Ref

Pr3Ifus511,
14/12/2011, sewage
discharges
(final/treated
effluent),
land/soakaway.

Registered radioactive 0 0 0 N/A

substances

Landfill and waste

Active landfills 0 0 0 N/A

Historic / closed landfills 0 0 0 N/A

Springwell Solar Farm Limited 11
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Entries Entries
Entries <250 m >250 m
Data type . from site from site | Details
on-site
of
relevance
8 m SE:
Brauncewell

Quarry, license no.
73008, landfills
taking non-
biodegradable
waste (not

construction),
Other waste management 0 1 1 issued 12 April

licences 2001.

468 m SE:
Brauncewell
Quarries Ltd, Ref
101884, inert and
excavation waste
TS and treatment,
30/01/2012.

Potentially in-filled land (pit,
quarry, pond, marsh, river, 0 0 0 N/A
stream, dock etc)

Hazardous substances/ industrial land uses

Control of Major Accident

Hazards (COMAH) sites 0 0 0 N/A
Explosives sites, Notification of
Installations Handling
Hazardous Substances
(NIHHS), Planning hazardous 0 0 0 N/A
substance consents/
enforcements
Cor.ltamlnate.d land Par‘.t 2A 0 0 0 N/A
register entries and notices
555 m SE:
Contemporary trade directory Brauncewell
. 0 0 1 .
entries Quarries Ltd,
Active.
Fuel station entries 0 0 0 N/A

Note: Entries have only been included within the table where they are located within a

250 m radius of the site or, where they fall outside of this radius but are considered to
comprise a significant entry.

The environmental database report has identified a licensed waste management facility
directly adjacent to the southern boundary and southwestern corner of Zone A
(Brauncewell Quarry). The report lists a number of different licenses, presumably

Springwell Solar Farm Limited 12
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associated with different parts or cells of the landfill. The landfill appears to have been
licensed to accept non-biodegradable wastes, with these licenses having expired by 2007.
Part of the landfill appears to currently be active and licensed to accept “inert and
excavation waste TS + treatment”.

Site geology

Anticipated geological sequence

Published records (British Geological Survey, 2022) for the area and available historical
borehole logs indicate the geology of Zone A to be characterised by the succession
recorded in Table 5. There are no publicly available BGS historical boreholes located

within the zone.

Table 5

Strata

Site geology — Zone A

Description

Estimated
thickness

Permeability Map Legend

Head Poorly sorted and Variable Variable
(only in the north of poorly stratified,
the zone) angular rock debris 6
and/or clayey hillwash
and soil creep.
Upper Lincolnshire Limestone, mainly Upto15m Permeable
Limestone coarse grained ooidal
(widespread across | grainstones (ol), with
the whole site) subsidiary limestones
of other types (gl)
including fine to
medium grained
grainstone,
recrystallized limestone
and possible reef knolls
Lower Lincolnshire Limestones, dominated | Up to 20 m Permeable
Limestone by low-energy
(only potentially calcilutite and and
intruding in the peloidal wackestone
north-east of the (wl) and packstone.
site) With subsidiary
carbonate mudstone
(ml).
Relevant information sources: BGS Geoindex BGS borehole logs [0 Previous Sl reports [

With reference to the historical data the majority of Zone A has never been developed,
and therefore Made Ground would not be anticipated.

The zone would be expected to be directly underlain by a limited thickness of topsoil.

Springwell Solar Farm Limited
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Image 4: Anticipated Geology — Zone A

Radon

The environmental database report indicates that Zone A is located within an area where
more than 1% of homes are above the Action Level (termed an ‘Affected Area’) and
indicates that radon protection measures are required. The report indicates that 5-10% of
homes are at or above the Action Level of 200 Bq m-3. Although the radon data used in
production of the ukradon.org indicative atlas comes from measurements in homes, the
maps indicate the likely extent of the local radon hazard in all buildings.

In Affected Areas radon concentrations are generally low in well-ventilated workplaces
such as workshops, but problems have been found in some more confined workplaces,
such as offices, where rates of ventilation are relatively slow. HSE guidance suggests that
where a premise is in an Affected Area, the employer should take a precautionary
approach and undertake measurements in all premises located within an Affected Area.
Based on the information in the database report, it would be prudent to arrange monitoring
of any poorly ventilated areas to determine if there is a current risk to site staff. If the zone
is considered for future residential development, further assessment will be required, in

Springwell Solar Farm Limited 14
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4.5

4.6

line with the guidance provided in BRE publication 211 “Radon: Guidance on Protective
Measures for New Dwellings (2015)”.

Mining and quarrying

Evidence has been sought to identify any mining, quarrying, landfilling and land
reclamation operations, past and present, which have taken place within 500 m of the
zone.

Areas of other (rock or mineral) mining

Zone A lies in an area with a known history of quarrying of limestone from the Lincolnshire
Limestone Member. While there has been no quarrying within the zone itself, there are
stone pits 800 m west and 400 m south of the zone, with more pits being located >1 km
away. The quarrying site approximately 400 m south is now the Brauncewell Quarry and
appears to currently still be operating.

Hydrogeology

A summary of the hydrogeological setting of Zone A, with respect to the anticipated
geological sequence, is presented below in Table 6.

Table 6 Summary of hydrogeological setting — Zone A

Condition Description

Zone A is underlain by a principal aquifer relating to the Upper Lincolnshire
Limestone Member, and a secondary undifferentiated aquifer relating to the
Head Deposits (only in the north of the zone).

Aquifer
characteristics

The anticipated depth to the groundwater table is in the order of 20 m below
ground level estimated from BGS logs advanced through the limestone up to
1 km from the zone. Shallow groundwater in the zone area is anticipated to
flow in a south easterly direction, in line with local topography.

Depth to
groundwater
and flow

Groundwater Most of the zone is currently unsurfaced and will therefore drain to ground.
recharge/
attenuation

Licensed The environmental database report indicates that there are no current licensed
groundwater groundwater abstractions located within 1 km of the zone.
abstractions

Information available in the Envirocheck report and MAGIC website indicates
that the south of the zone lies within Zone 3 of the groundwater Source
Protection Zone (SPZ). The public supply borehole to which this SPZ relates is
not within the boundary of the maps.

Source
protection
zones

Hydrology

A summary of the hydrology within the zone area is summarised in Table 7.
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Table 7 Summary of hydrology in site area — Zone A

Condition Description

There are no ponds, streams or drainage ditches on or directly adjacent to

\?v:;zziurses y the zone. The nearest identified surface watercourses to the zone are a

features number of unnamed streams and drains located approximately 2 km to the
east.

Surface water There are no surface water abstractions identified by the environmental

abstractions database, within a 1 km radius of the zone.

Site drainage Surface drainage from the zone appears to be discharged directly to the

ground.
Preliminary The indicative floodplain map for the area, shows that the zone does not lie
flood risk within any designated floodplain.

assessment

4.7 Sensitive land uses

Table 8 provides a summary of any environmentally sensitive areas identified within 250
m of the zone based on the environmental database report.

Table 8 Environmentally sensitive areas — Zone A

Present within Likely pathways from

AL 250 m of site?  DCtils site?

International designations
— Ramsar wetland, Special
Area of Conservation No N/A N/A
(SAC), Special Protection
Area (SPA)

National designations —
Site of Special Scientific
Interest (SSSI), National No N/A N/A
Nature Reserve (NNR),
ancient woodland

Local designations — Local
Nature Reserve, Site of
Importance for Nature
Conservation (SINC)

No N/A N/A

Nearest high sensitivity
development, e.g. No N/A N/A
residential
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5 DESK-BASED ASSESSMENT — ZONE B

5.1  Site history

511 Historical development record

The development history of Zone B and the
surrounding area based upon assessment of historical
plans and records is detailed in Table 9. The historical
maps reviewed are shown within the environmental
database report in Appendix D2.

Table 9 Summary of historical development —Zone
B

Date Date

Historical Land Use (on-site) Area of site
from | to

1887 | 1888 | Zone B is primarily fields, which are
presumably used as agricultural land, as they
are in the present day. There is Long
Plantation in the north (B14, B15) and Warren
Pit Plantation in the centre of the site (B10),
which is also labelled as an Old Stone Pit.
There is a Stone Pit on the eastern boundary of
the zone (B14). The site encroaches onto Ten
Acre Plantation on the north-eastern boundary.
There are guideposts located in the west of the
zone (B13) and there is one road/track running
east to west across the centre of the zone and
another road located in the west of the zone
running north to south, both of which can be
seen in zone B13.

1889 | 1904 Data Gap
1905 | 1906

No significant change

1907 | 1949 Data Gap

Springwell Solar Farm Limited 17
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Date | Date . . .
Historical Land Use (on-site) Area of site
from | to
Warren Pit Plantation (B10) has increased in NS Bl
1950 size, and the road running east to west is now (VN | A B
labelled as the B1191. No other significant e L)
changes.
1951 | 1955 Data Gap
1956 No significant change ;
1957 | 1978 Data Gap
: _
e
Pylons have been erected across the western il' | "
1979 portion of the zone (B10, B13). The stone pit ;.
adjacent to Long Plantation in zone B14 is no /
longer present.
1980 | 1984 Data Gap
1985 No significant change
1986 | 1993 Data Gap
1994 No significant change
Springwell Solar Farm Limited 18
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Date Date . . .
Historical Land Use (on-site) Area of site
from | to
1995 | 1999 Data Gap
2000 No significant change
2001 | 2021 Data Gap
2022 The road located in the west of the zone, running north to south, is now labelled as
the A15.
DetE e Historical Land Use (off-site)
from | to
1887 | 1888 | There is an Old Stone Pit located immediately adjacent to the northern boundary of
the zone (B14). There is an estate called Manor House (part of the village of
Brauncewell) approximately 100 m south of the south-western boundary of the
zone (B11), and this includes a rectory called All Saints Church and a small pond.
Brauncewell Cottages are located immediately south of the southern boundary of
the zone split between B5 and B6, and there is also a school and a stone pit here.
There are multiple plantations around the zone, most notably Ten Acre Plantation
(B15 and B16), Nine Acre Plantation (B16) and Spruce Covert immediately north-
east of the zone (B16). The village of Dunsby is located 750 m south of the zone,
Dale Farm is located 1 km south-east of the zone, Hill Farm is located 500 m east
with some associated cottages and West Pastures is located 800 m southwest of
the zone with an associated Old Stone Pit.
1889 | 1904 Data Gap
1905 | 1906 | There is a well located at the Manor House estate (B11). No other significant
change.
1907 | 1949 Data Gap
1950 A small structure has been built north of All Saints Church and just south of the
zone boundary (B11). No other significant change.
1951 | 1955 Data Gap
1956 A windpump has been erected at the Manor House estate (B11). No other
significant change.
1957 | 1978 Data Gap
1979 Pylons have been constructed running south-east to north-west across the centre
of the zone.
1980 | 1984 Data Gap
Brauncewell cottages no longer appear to be present in zones B5 and B6. The area
1985 around Manor House is now labelled as the Medieval Village of Brauncewell and
seems to have expanded somewhat. There are a lot of drains surrounding the site
to the east and southeast and West Pastures is no longer present.
1986 | 1993 Data Gap
1994 No significant change
1995 | 1999 Data Gap
2000 No significant change

Springwell Solar Farm Limited
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DatE e Historical Land Use (off-site)
from | to
2001 | 2021 Data Gap
2022 There is now a pond located immediately south-west of the zone (B5).

Relevant information sources: Historical OS maps X Town plans O Information from the Local
Planning Authority OO Aerial photography O Previous reports [J

Note: Reference to published historical maps provides invaluable information regarding the

land use history of the site, but historical evidence may be incomplete for the period pre-
dating the first edition and between successive maps.

With the exception of the roads, there has been a minimal level of development on the
zone, and therefore it has not been subject to significant contaminative land use in this
respect.

It is presumed that the land functioned as arable farmland, and if this is the case then
there may be some level of contamination associated with agricultural industry and the
use of pesticides, herbicides and fertilisers.

The stone quarries identified in zones B10 and B14 are presumed to have been infilled
with inert and/or natural material, however there lies the potential for more onerous
material to have been used.

5.2 Information from environmental database report

Relevant environmental permits and incidents detailed within the environmental database
report (see Appendix D2) are summarised below in Table 10.

Table 10 Summary of environmental permits, landfills and incidents — Zone B

Entries Entries

Entries <250 m >250 m

Data type from site from site | Details

on-site of

relevance

Agency and hydrological

Environmental permits —
incorporating Integrated
Pollution Prevention and
Control, Integrated Pollution 0 0 0 N/A
Controls, Local Authority
Integrated Pollution Prevention
and Control

Enforcement and prohibition

. 0 0 0 N/A
notices
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Entries Entries
Entries <250 m >250 m
Data type . from site from site | Details
on-site
of
relevance

Pollution incidents to controlled

waters, Prosecutions relating to

controlled waters, Substantiated 0 0 0 N/A

pollution incident register, Water

Industry Act referrals
922 m S: Anglian
Water Services
Limited, Red
Annnf10370, Issued
19/07/1995, sewage

Discharge consents 0 0 1 discharges —
pumping station —
water company —
receiving water —
Trib Ruskington
Beck.

Registered radioactive 0 0 0 N/A

substances

Landfill and waste

Active landfills 0 0 0 N/A

Historic / closed landfills 0 0 0 N/A
9 m W: Brauncewell
Quarry, license
number 73008,

Other waste management landfills taking non-

) 0 0 1 .

licences biodegradable
wastes (not
construction),
issued 12/04/2001.

Potentially in-filled land (pit,

quarry, pond, marsh, river, 0 0 0 N/A

stream, dock etc)

Hazardous substances/ industrial land uses

Control of Major Accident

Hazards (COMAH) sites 0 0 0 N/A

Springwell Solar Farm Limited
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Entries Entries

Entries <250 m >250 m
Data type " from site from site Details

on-site

of
relevance

Explosives sites, Notification of
Installations Handling
Hazardous Substances
(NIHHS), Planning hazardous 0 0 0 N/A
substance consents/
enforcements
Cor)tamlnatgd land Par’.[ 2A 0 0 0 N/A
register entries and notices
Con.temporary trade directory 0 0 0 N/A
entries
Fuel station entries 0 0 0 N/A

Note: Entries have only been included within the table where they are located within a

250 m radius of the site or, where they fall outside of this radius but are considered to
comprise a significant entry.

Similar to Zone A, the environmental database report has identified a licensed waste
management facility directly adjacent to the southwestern corner of Zone B (Brauncewell
Quarry). The report lists a number of different licenses, presumably associated with
different parts or cells of the landfill. The landfill appears to have been licensed to accept
non-biodegradable wastes, with these licenses having expired by 2007. Part of the landfill
appears to currently be active and licensed to accept “inert and excavation waste TS +
treatment”.

5.3 Site geology

5.3.1  Anticipated geological sequence
Published records (British Geological Survey, 2022) for Zone B and available historical
borehole logs indicate the geology of the site to be characterised by the succession
recorded in Table 11.
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Table 11 Site geology — Zone B

Description Estimated Permeability Map Legend
thickness
Head Poorly sorted and Variable Variable
(south of the site poorly stratified,
only) angular rock debris
and/or clayey hillwash
and soil creep, mantling c

a hillslope and
deposited by solifluction
and gelifluction

processes. I\ i
Sleaford Sand and Sand and gravel Variable Permeable
Gravel SLD
(south of the site ST
only)
Cornbrash Limestone, medium to Typically 2 Permeable I.l‘ J F Pﬂlli
Formation fine grained, —4m "| “}’lw lf
. predominantly [ J |
(east of the site only) | pigclastic wackestone i r {
and packstone with ﬁluﬂl{? "*.ﬂ H'
sporadic peloids. Thin ‘I |' ) I'
argillaceous partings or '|
interbeds of i 'FH

argillaceous mudstone

. (]
may occur 11 M '{’

Blisworth Clay Silicate-mudstone, Typically 2 Impermeable
Formation grey, commonly —4m
variegated purplish red,

(east of the site only) yellow and green, BwC

poorly bedded to
blocky. Mudstone
weathers to a highly
plastic clay.

Springwell Solar Farm Limited 23
Preliminary Risk Assessment: Springwell Solar Farm
1922604 RO1 (01)



= GEOSCIENCES

Strata Description Estimated Permeability Map Legend

thickness

Blisworth Limestone | Pale grey to off-white or | Typically 6 Permeable

Member yellowish limestones —-7m
) with thin marls and
(east of the site only) | 1, dstones
fossiliferous, BwL

bioturbated peloidal,
ooidal and shell-
fragmental more-or-less
argillaceous
packstones and
wackestones,
subordinate cross-
bedded ooidal shell-
fragmented
grainstones.

Rutland Formation Grey marine mudstone | Typically 8 Permeable
assing up into non- —-12m
(east of the site only) Fnarinegml?dstone and Isﬂ
siltstone, with a Rid
greenish-grey rootlet
bed at the top.
Occasional limestone

beds (Is)
Upper Lincolnshire Limestone, mainly Typical Permeable
Limestone Member | coarse grained ooidal ~15m
(widespread across grainstones (ol), with
the site) subsidiary limestones

of other types (gl)
including fine to
medium grained
grainstone,
recrystallized limestone
and possible reef knolls

Relevant information sources: BGS Geoindex XI BGS borehole logs O Previous Sl reports [

With reference to the historical data the majority of the site has never been developed,
and therefore widespread Made Ground would not be anticipated. There may be some
Made Ground or reworked in the vicinity of the Stone Pit in zones B10 and B14 as well as
any roads running through the zone.

The zone would be expected to be directly underlain by a limited thickness of topsoil.
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Image 5: Anticipated Geology — Zone B

Whilst not located on the site, a historical BGS borehole located approximately 1.2 km to
the east of the zone (TF05 SE/30) provides a detailed stratigraphical description to 55 m
bgl. A summary of nearby BGS borehole records on and near the zone are provided in
Table 12 below.

Table 12 Summary of BGS borehole records — Zone B

. .. Depth to
Stratum Description base (m)
TFO05 SE/30 55.00 ()
TF05 SW/05 36.00 .
A copy of these borehole logs is presented in Appendix E.
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5.3.2 Radon

The environmental database report indicates that the zone is located within an area where
more than 1% of homes are above the Action Level (termed an ‘Affected Area’) and
indicates that radon protection measures are required. The report indicates that 5-10% of
homes are at or above the Action Level of 200 Bq m-3. Although the radon data used in
production of the ukradon.org indicative atlas comes from measurements in homes, the
maps indicate the likely extent of the local radon hazard in all buildings.

In Affected Areas radon concentrations are generally low in well-ventilated workplaces
such as workshops, but problems have been found in some more confined workplaces,
such as offices, where rates of ventilation are relatively slow. HSE guidance suggests that
where a premise is in an Affected Area, the employer should take a precautionary
approach and undertake measurements in all premises located within an Affected Area.
Based on the information in the database report, it would be prudent to arrange monitoring
of any poorly ventilated areas to determine if there is a current risk to site staff. If the zone
is considered for future residential development, further assessment will be required, in
line with the guidance provided in BRE publication 211 “Radon: Guidance on Protective
Measures for New Dwellings (2015)”.

5.4 Mining and quarrying

Evidence has been sought to identify any mining, quarrying, landfilling and land
reclamation operations, past and present, which have taken place within 500 m of the site.

5.4.1 Areas of other (rock or mineral) mining

The site lies in an area with a known history of quarrying of limestone from the Lincolnshire
Limestone Member, and there are two known Old Stone Pits on the site (B10 and B14),
with multiple pits surrounding the site. The quarrying site adjacent to the south is now the
Brauncewell Quarry and appears to currently still be operating.

5.5 Hydrogeology

A summary of the hydrogeological setting of Zone B, with respect to the anticipated
geological sequence, is presented below in Table 13.

Table 13 Summary of hydrogeological setting — Zone B

Condition Description

Zone B is underlain by a principal aquifer relating to the Upper Lincolnshire
. Limestone Member and the Blisworth Limestone Formation, a secondary B
Aquifer ) . . . .
characteristics aquifer relating to the Rutland Formation, a secondary A aquifer relating to the
Cornbrash Formation, and unproductive strata relating to the Blisworth Clay
Formation.
Depth to The anticipated depth to the groundwater table is in the order of 30 m below
groundwater ground level estimated from BGS logs. Shallow groundwater in the zone area
and flow is anticipated to flow in a south-easterly direction, in line with local topography.
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Groundwater Most of the zone is currently unsurfaced and will therefore drain to ground.
recharge/
attenuation
Licensed The environmental database report indicates that there are no current licensed
groundwater groundwater abstractions located within 1 km of the zone.
abstractions
Information available in the Envirocheck report and MAGIC website indicates
Source that the majority of the zone lies within Zone 3 of the groundwater Source
protection Protection Zone (SPZ). The very north of the zone does not lie within a SPZ.
zones The public supply borehole to which this SPZ relates is not within the boundary
of the maps.

5.6 Hydrology

A summary of the hydrology within the site area is summarised in Table 14.

Table 14 Summary of hydrology in site area — Zone B

Condition Description

Surface
watercourses/
features

There is a pond 20 m south of the site in the west, and there are multiple
drainage ditches to the east of the site. The nearest identified surface
watercourses to the site are unnamed drains adjacent to the eastern
boundary that run towards the east, in the direction of the River Witham.

Surface water
abstractions

There are no surface water abstractions identified by the environmental
database, within a 1 km radius of the zone.

Site drainage

Surface drainage from the zone appears to be discharged directly to the
ground.

Preliminary
flood risk
assessment

The indicative floodplain map for the area, shows that the zone does not lie
within any designated floodplain.

5.7 Sensitive land uses

Table 15 provides a summary of any environmentally sensitive areas identified within 250
m of the zone based on the environmental database report.
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Table 15 Environmentally sensitive areas — Zone B

Present within

Likely pathways from

Feature 250 mof site?  DCtalls site?
International designations No N/A N/A
— Ramsar wetland, Special
Area of Conservation
(SAC), Special Protection
Area (SPA)
National designations — No N/A N/A
Site of Special Scientific
Interest (SSSI), National
Nature Reserve (NNR),
ancient woodland
Local designations — Local | No
Nature Reserve, Site of N/A N/A
Importance for Nature
Conservation (SINC)
Yes Residential
Housing:
Manor House
and Church
Nearest high sensitivity g?::taeg deisnare Wind-blown migration of
development, e.g. potential contaminants.
residential _zone B.1 1, Leaching.
immediately
beyond the
southern
boundary of
the zone.
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6

DESK-BASED ASSESSMENT — ZONE C

Zone C does not encompass any of the site itself, beginning 800 m to the east of the site
boundary and including the remaining 200 m of the 1 km search buffer. Due to this, only
the historical development of the land has been deemed relevant to the site assessment.

Site history

Historical development record

The development history of Zone C (technically the
‘surrounding area’ of the site) based upon assessment
of historical plans and records is detailed in Table 16.
The historical maps reviewed are shown within the
environmental database report in Appendix D3.

Table 16 Summary of historical development — Zone C

Date | Date
from @to

Historical Land Use (off-site) Distance (m) and orientation

1887 The area is predominantly fields. There is a forested area called The Laurels
located approximately 750 m north-east of the site, and Brauncewell Plantation is
located 900 m south-east of the site. There is a forested area and some built
structures present associated with Hill Farm which is 500 m east of the site.

1888 | 1905 Data Gap

1906 No Change

1907 | 1946 Data Gap

1947 | 1950 No Change

1951 | 1955 Data Gap

1956 No Change

1957 | 1984 Data Gap

There are multiple drains labelled east of the site, in what are most likely drainage
1985 ditches. There is now a pond associated with Brauncewell Plantation 900 m south-
east of the site, and the drains from Hill Farm outfall here.

1986 | 1999 Data Gap

2000 No Change

2001 | 2021 Data Gap

2022 No Change

Relevant information sources: Historical OS maps XI Town plans [0 Information from the Local
Planning Authority 0 Aerial photography O Previous reports O

Note: Reference to published historical maps provides invaluable information regarding the

land use history of the site, but historical evidence may be incomplete for the period pre-
dating the first edition and between successive maps.
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It is presumed that the land functioned as arable farmland, and if this is the case then
there may be some level of contamination associated with agricultural industry and the
use of pesticides, herbicides and fertilisers which could subsequently impact the site itself.

6.2 Information from environmental database report
Relevant environmental permits and incidents detailed within the environmental database
report (see Appendix D3) are summarised below in Table 17.

Table 17 Summary of environmental permits, landfills and incidents — Zone C
Entries Entries
Entries <250 m >250 m
Data type . from site from site | Details
on-site
of
relevance
Agency and hydrological
Environmental permits —
incorporating Integrated
Pollution Prevention and
Control, Integrated Pollution 0 0 0 N/A
Controls, Local Authority
Integrated Pollution Prevention
and Control
Enforcement and prohibition 0 0 0 N/A
notices
Pollution incidents to controlled
waters, Prosecutions relating to
controlled waters, Substantiated 0 0 0 N/A
pollution incident register, Water
Industry Act referrals
Discharge consents 0 0 0 N/A
Registered radioactive 0 0 0 N/A
substances
Landfill and waste
Active landfills 0 0 0 N/A
Historic / closed landfills 0 0 0 N/A
cher waste management 0 0 0 N/A
licences
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Entries Entries
Entries <250 m >250 m
Data type . from site from site | Details
on-site
of
relevance
Potentially in-filled land (pit,
quarry, pond, marsh, river, 0 0 0 N/A
stream, dock etc)
Hazardous substances/ industrial land uses
Control of Major Accident
Hazards (COMAH) sites 0 0 0 N/A
Explosives sites, Notification of
Installations Handling
Hazardous Substances
(NIHHS), Planning hazardous 0 0 0 N/A
substance consents/
enforcements
Cor.ltamlnatgd land Par‘.t 2A 0 0 0 N/A
register entries and notices
Con_temporary trade directory 0 0 0 N/A
entries
Fuel station entries 0 0 0 N/A

Note: Entries have only been included within the table where they are located within a
250 m radius of the site or, where they fall outside of this radius but are considered to

comprise a significant entry.

No potential sources of contamination have been identified from the environmental
database report for Zone C.
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7 DESK-BASED ASSESSMENT - ZONE D

711

The development history of Zone D and the
surrounding area based upon assessment of historical
plans and records is detailed in Table 18. The
maps reviewed are shown within the
environmental database report in Appendix D4.

historical

Table 18Summary of historical development —Zone D

Date pate
from | to

1887 | 1888

Site history

Historical development record

Historical Land Use (on-site)

Zone D is predominantly fields. At the south-
western boundary of the zone (D3) there are
some terraced buildings named Warren
Houses, which are presumably residential
homes, and there is a well immediately south
of the buildings. There is an Old Stone Pit,
located in zone D4 within a forested area, and
a Stone Pit located in D12 adjacent to Toll Bar
Plantation. There are multiple roads around the
site, one is called Warren Lane running
southeast to northwest in zone D3, one is
unnamed and is running east to west across
D11 and D12, and another is running north-to-
south through the east of the zone through
zones D16 and D12. Toll Bar Cottages (D16)
and Toll Bar Plantation (D12) are located on
the north-eastern boundary of the zone.

PEN wite

1889 | 1904

Data Gap

1905 | 1906

There is well located at Toll Bar Cottages
(D16). No other significant change.

H
BECER wirn TEMPLE HIGH GEANGE SN
g L Y
=
S
o

1907 | 1946

Data Gap
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Date

Date
from | to

1947 | 1951

Historical Land Use (on-site)

No Change

MPLE BUGER, WATH

Area of site

TEMPLE HIpH-GRATIE CP

=

SRR X

1952 | 1955

Data Gap

1956

Multiple windpumps have been constructed
across the zone, one in zone D14, one located
in the south of the zone near the Old Stone Pit
in D4, and another one at Warren Houses in
D3. The road running south to north going in
the east of the zone is now labelled as the A15.

TEMPLE BREER
i
TEMPLE [HIGH GRANGE

1957 | 1978

Data Gap

1979

The windpumps at Warren Houses (D3) and
along the north western boundary of the zone
(D14) are now disused, and pylons have been
constructed on the zone along the western
boundary. Some houses have been built on the
eastern boundary of the zone in the north,
associated with Ashby Lodge.

1980 | 1984

Data Gap
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Date | Date s . .
Historical Land Use (on-site) Area of site
from | to
B
The stone pit associated with Toll Bar Cottages .t
1985 is now disused (D12). No other significant T
change.
L T
1986 | 1993 Data Gap
1994 No Change
1995 | 1999 Data Gap
2000 No Change
2001 | 2021 Data Gap
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Date pDate
from | to

Historical Land Use (on-site) Area of site

2022 No Change

Date | Date
from to

Historical Land Use (off-site)

1887 | 1888 | Thompsons Bottom is an estate located 200 m west of the western zone boundary
in zone D11. Temple Farm is located approximately 750 m west of the western
boundary in the south of the zone, and it includes the remains of a preceptory and a
church. There also appears to be a tank on the site of Temple Farm. Warren
Plantation is located just off the northern boundary of the site in the south running
through zone D3 and D7, and there is a gravel pit located 800 m west of the
western boundary, as well as St John the Baptists Church and a school. Adjacent
to the school and gravel pit is a convergence of roads/tracks, and approximately
350 m northwest of this crossroads is another small gravel pit. Cat Plantation is
located immediately west of the western boundary in zone D10, and there is
another gravel pit located 900 m west of here. There is a road running east to west
just beyond the northern boundary of the zone called Gorse Hill Lane (D14), and
there are some structures built immediately east of the eastern site boundary in
zone D12.

1889 | 1904 Data Gap

1905 | 1906 | The gravel pit that was located 900 m west of the western boundary beyond Cat
Plantation is gone, and there is now a built structure in its place. The gravel pit that
is located 350 m north of the crossroads is now disused. Thompsons Bottom (D11)
has a smithy forming part of the area. There is a small pond located 500 m west of
the site, approximately 250 m past Thompsons Bottom.

1907 | 1946 Data Gap
1947 | 1951 There are some structures which have been built 200 m west of the western
boundary in the north of the site, just south of Gorse Hill Lane in zone D14.
1952 | 1955 Data Gap
Some more structures have been built at the site of what was the gravel pit located
1956 900 m west of the western boundary, and a windpump has also been built. There is
another built structure immediately east of the eastern boundary in the north of the
site, in zone D12.
1957 | 1978 Data Gap
1979 There are pylons constructed along the western boundary of the site. Cat Plantation
is no longer present west of the site, and some structures have been added to
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DatE e Historical Land Use (off-site)
from | to
Thompsons Bottom (D11). The structures that were built just south of Gorse Hill
Lane to the west of the site are now labelled as Gorse Hill Farm (D14).
1980 | 1984 Data Gap
There appears to have been a small amount of construction at the remains of the
old preceptory, with some residential homes named The White Cottages being
1985 present. The structures present 900 m west of the western boundary in the north of
the site are now named New England Farm, and some more buildings have been
added. There is no longer a school located at the crossroads, but a Hall is now
present.
1986 | 1993 Data Gap
1994 No Change
1995 | 1999 Data Gap
2000 No Change
2001 | 2021 Data Gap
2022 No Change

Relevant information sources: Historical OS maps X Town plans O Information from the Local
Planning Authority 0 Aerial photography O Previous reports [J

Note: Reference to published historical maps provides invaluable information regarding the

land use history of the site, but historical evidence may be incomplete for the period pre-
dating the first edition and between successive maps.

With reference to the historical data, the majority of the site has never been developed,
therefore widespread Made Ground would not be anticipated. There may be some Made
Ground in the vicinity of the Old Stone Pits in zones D4 and D12 and the roads running
through the site.

The stone quarries identified in zones D4 and D12 are presumed to have been infilled with
inert and/or natural material, however there lies the potential for more onerous material to
have been used.

7.2 Information from environmental database report

Relevant environmental permits and incidents detailed within the environmental database
report (see Appendix D4) are summarised below in Table 19.
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Table 19 Summary of environmental permits, landfills and incidents — Zone D

Entries Entries

< >
Entries 250 m 250 m

Data type from site from site | Details

on-site of

relevance

Agency and hydrological

Environmental permits —
incorporating Integrated
Pollution Prevention and
Control, Integrated Pollution 0 0 0 N/A
Controls, Local Authority
Integrated Pollution Prevention
and Control

Enforcement and prohibition

. 0 0 0 N/A
notices

Pollution incidents to controlled
waters, Prosecutions relating to
controlled waters, Substantiated 0 0 0 N/A
pollution incident register, Water
Industry Act referrals

Discharge consents 0 0 0 N/A
Registered radioactive 0 0 0 N/A
substances

Landfill and waste

Active landfills 0 0 0 N/A
Historic / closed landfills 0 0 0 N/A
Other waste management 0 0 0 N/A

licences

Potentially in-filled land (pit,
quarry, pond, marsh, river, 0 0 0 N/A
stream, dock etc)

Hazardous substances/ industrial land uses

Control of Major Accident

Hazards (COMAH) sites 0 0 0 N/A
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Entries Entries

Entries <250 m >250 m

Data type from site from site | Details

on-site of

relevance

Explosives sites, Notification of
Installations Handling
Hazardous Substances

(NIHHS), Planning hazardous 0 0 0 N/A
substance consents/

enforcements

Contaminated land Part 2A 0 0 0 N/A

register entries and notices

12 m E: Timmart
Electrical Services,
Ashby Lodge
Cottages, Electrical
Contemporary trade directory Engineers, Inactive
entries 224 m NW: D F Bell
Haulage, Gorse Hill
Lane, Road
Haulage Services,
Inactive

Fuel station entries 0 0 0 N/A

Note: Entries have only been included within the table where they are located within a

250 m radius of the site or, where they fall outside of this radius but are considered to
comprise a significant entry.

No potential sources of contamination have been identified from the environmental
database report for Zone D.

7.3 Information from regulatory authorities

7.3.1  Site services
Buried utility services and their backfill can provide preferential pathways for gas, vapour
or groundwater to migrate along to another part of the site or to a receptor. They can also
represent significant constraints to development.
Obtaining a full set of service plans was outside the scope of this report. Services identified
on-site during the walkover are detailed in section 17.

7.4 Site geology

7.41 Anticipated geological sequence
Published records (British Geological Survey, 2022) for the area and available historical
borehole logs indicate the geology of the site to be characterised by the succession
recorded in Table 20.
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Table 20 Site geology — Zone D

Strata Description Estimated Permeability Map Legend
thickness

Head Poorly sorted and poorly Variable Variable

(south west | stratified, angular rock debris

of the site and/or clayey hillwash and soil @

only) creep, mantling a hillslope and

deposited by solifluction and
gelifluction processes.

Upper Limestone, mainly coarse Upto 15 m | Permeable
Lincolnshire | grained ooidal grainstones (ol),
Limestone with subsidiary limestones of
Member other types (gl) including fine to
medium grained grainstone,
recrystallized limestone and
possible reef knolls

Lower Limestones, dominated by low- | Up to 20 m | Permeable
Lincolnshire | energy calcilutite and and
Limestone | peloidal wackestone (wl) and 5
Member packstone. With subsidiary g
carbonate mudstone (ml).

Relevant information sources: BGS Geoindex BGS borehole logs OO Previous Sl reports [

With reference to the historical data the majority of the site has never been developed,
therefore minimal Made Ground would be anticipated.

The site would be expected to be directly underlain by a limited thickness of topsail.

A summary of historical BGS borehole records within and near the zone are provided in
Table 21 below.

Table 21 Summary of BGS borehole records — Zone D

Borehole ref Depth (m) Map Legend
TF05 NW/14 26.00

TF05 NW/17 28.00 o
TF05 SW/8 23.00

TFO5 NW/38 28.71 @

A copy of these borehole logs is presented in Appendix E.
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Image 6: Anticipated Geology — Zone D

Radon

The environmental database report indicates that the zone is located within an area where
more than 1% of homes are above the Action Level (termed an ‘Affected Area’) and
indicates that radon protection measures are required. The report indicates that 10-30%
of homes are at or above the Action Level of 200 Bq m-3. Although the radon data used
in production of the ukradon.org indicative atlas comes from measurements in homes, the
maps indicate the likely extent of the local radon hazard in all buildings.

In Affected Areas radon concentrations are generally low in well-ventilated workplaces
such as workshops, but problems have been found in some more confined workplaces,
such as offices, where rates of ventilation are relatively slow. HSE guidance suggests that
where a premise is in an Affected Area, the employer should take a precautionary
approach and undertake measurements in all premises located within an Affected Area.
Based on the information in the database report, it would be prudent to arrange monitoring
of any poorly ventilated areas to determine if there is a current risk to site staff. If the zone
is considered for future residential development, further assessment will be required, in
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line with the guidance provided in BRE publication 211 “Radon: Guidance on Protective
Measures for New Dwellings (2015)”.

7.5 Mining and quarrying

Evidence has been sought to identify any mining, quarrying, landfilling and land
reclamation operations, past and present, which have taken place within 500m of the
zone.

7.5.1  Areas of other (rock or mineral) mining

Zone D lies in an area with a known history of quarrying of limestone from the Lincolnshire
Limestone Member, and historically there were two stone pits within the zone, one in the
southeast in zone D4 and another in the northeast in zone D12, although they are both
now disused.

7.6 Hydrogeology

A summary of the hydrogeological setting of the zone, with respect to the anticipated
geological sequence, is presented below in Table 22.

Table 22 Summary of hydrogeological setting — Zone D

Condition Description

Zone D is underlain by a secondary undifferentiated aquifer relating to the

ﬁ\r?::;irteristics superficial Head Deposits in the southwest of the site only, and a principal
aquifer relating to the Upper Lincolnshire Limestone Member.

Depth to The anticipated depth to the groundwater table is in the order of 25 m below

roFl)Jndwater ground level estimated from historic borehole logs in the area. Shallow

gnd flow groundwater in the zone is anticipated to flow in a south-easterly direction, i.e.

in line with the local topography.

Groundwater Most of the zone is currently unsurfaced and will therefore drain directly to

recharge/ ground.

attenuation

:;IrIlStI(i)c:;ia;ns Historically there was a well present at Warren Houses, and there are historic

forp boreholes located at Warren Houses, Thompsons Bottom, and another in the
centre of the zone.

hydrogeology

Licensed The environmental database report indicates that there are 5No current

groundwater licensed groundwater abstractions, of which none are public water supply

abstractions boreholes within a 1km radius of the zone.

Source Information available in the Envirocheck report indicates that the zone does not

protection lie within a currently designated groundwater Source Protection Zone (SPZ).

zones

7.7 Hydrology

A summary of the hydrology within the zone area is summarised in Table 23.
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Table 23 Summary of hydrology in site area — Zone D

Condition Description

There are no surface watercourses/features on the zone, however there is

Surface

watercourses/ a small pond approx. 200 m west of Thompsons Bottom.

features

Surface water There are no surface water abstractions identified by the environmental
abstractions database, within a 1 km radius of the zone.

. . There is no visible surface drainage within the zone, and water will drain to
Site drainage

the ground.
Preliminary The floodplain map for the area shows that the zonedoes not lie within any
flood risk designated floodplain.

assessment

7.8 Sensitive land uses

Table 24 provides a summary of any environmentally sensitive areas identified within 250
m of the zone based on the environmental database report.

Table 24 Environmentally sensitive areas — Zone D

Present within Likely pathways from

BRI 250 m of site? LeiElE site?

International designations
— Ramsar wetland, Special
Area of Conservation 0 0 N/A
(SAC), Special Protection
Area (SPA)

National designations —
Site of Special Scientific
Interest (SSSI), National 0 0 N/A
Nature Reserve (NNR),
ancient woodland

Local designations — Local
Nature Reserve, Site of
Importance for Nature
Conservation (SINC)

0 0 N/A
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Feature

Present within
250 m of site?

Likely pathways from
site?

Nearest high sensitivity
development, e.g.
residential

Yes

Toll Bar
Cottages
located on
the eastern
boundary of
the site, and
Thompsons
Bottom
located 200m
west of the
site.

Direct contact, migration of
contaminants.
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8 DESK-BASED ASSESSMENT - ZONE E

-
8.1  Site history f

8.11 Historical development record

The development history of Zone E and the
surrounding area based upon assessment of historical
plans and records is detailed in Table 25. The
historical maps reviewed are shown within the
environmental database report in Appendix D5.

Table 25 Summary of historical development —
Zone E

Date Date

Historical Land Use (on-site) Area of site
from | to

1887 | 1888 | Zone E is predominantly fields. Glebe Farm is
partially on the zone, located in the northeast
and adjacent to the boundary in zones E15 and
E16. A forested area named Keepers Covert is
located in the southeast of the zone (E6), and
Sixty Acre Plantation is located in the |
southwest in zone E1. There is a gravel pit
located in the southern portion of the zone
(E7), and an Old Stone Pit is located in the
northern portion of the zone adjacent to an
eastern boundary in zone E10. There is a road
running north-to-south in the southwest of the
zone (E2, E6), and another road called
Navenby Lane running east-to-west in the
north of the zone (E9). Some of the grounds [ 4 R )
associated with Ashby Lodge to the west (E9) =L Lo T |
encroach onto the site. A watercourse called I - :
Springwell Brooke is located in the southern
portion of the zone along a northern boundary,
adjacent to the east of Springwell Plantation
and running through zone E7.

1889 | 1904 Data Gap
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Date Historical Land Use (on-site) Area of site
from | to
1905 | 1906 T %
Keepers Covert (E6) is now labelled as a .
Pheasantry. There is a windpump located
approximately 300 m east of Ashby Lodge in
zone E9. There is a small pond located within a
forested area, north of Hall Farm in zone E3.
e = . /
1907 | 1949 Data Gap
1950 | 1951 o -
| = i &
BB TREmmE = i
;y BY ok 14 BA J-"R"'}R‘.‘:: —
There is a small pond to the south of Broxuo
Springwell Plantation in zone E7.
1952 | 1955 Data Gap
1956 | - T £
LR
Py oer o 0 r.':\"r)r_--- v
There is a windpump in the northeastern corner | | == "'L:_"” = ; = g
of the site in E16, and there are now some R
buildings present here.
. o
‘:’h._f_ t
= il
1957 | 1978 Data Gap
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Date | Date . . .
Historical Land Use (on-site) Area of site
from | to
1979
Pylons are now present in the southwest
corner of the site.
1980 | 1984 Data Gap
There are some drains labelled in the
southeast portion of the site (E3 and E7), which
1985 appear to drain into Springwell Brook. There is
a sewage works located 310 m east of the site . - Uomd 1
(E1 1) ASHAT DE 1A LA;:_I[ AND 9..».1—_1_?‘ {= I :: 5]
= - /
1986 | 1993 Data Gap
1994 No Change |
|
i
I
; . i
; [ [
e el |
R i Lo
1995 Data Gap
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Date | Date s . .
Historical Land Use (on-site) Area of site
from | to
1996 I ] F—
No Change
1997 | 1999 Data Gap
2000 No Change % r R ;»
Y | ! 1 1 =t
=
= e
2001 | 2021 Data Gap
2022 No Change L | s
\ e

Date | Date
from | to

Historical Land Use (off-site) Distance (m) and orientation

1887 | 1888 | Whilst Slate House is located within the footprint of the site (in zone E6), it is not
included within the official redline site boundary and does not form a part of ‘the
site’ in this report. The village of Ashby de la Launde is located approximately

500 m east of the zone. There are numerous forested areas, namely Ashby Thorns
and Sod Wall Plantation which are both located in E8, and Flaxen Wood located on
E7, and The Mount approximately 150m east of the site in zone E4. There is a fish
pond located in the centre of Ashby de la Launde, a drinking fountain in the south of
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Date | Date
from to

Historical Land Use (off-site) Distance (m) and orientation

the village and a school and a smithy in the west of the village. St Hybald’s Church
is located 500 m east of the zone, just beyond Ashby Thorns. There is an Old
Stone Pit located 250 m east of the zone along Navenby Lane, and a Gravel Pit in
the southern portion of the zone, along the northern boundary at Springwell
Plantation. Top Farm is located 20 m south of the zone in the southeast corner, and
the property has a Dovecot. Peacock Lodge is located immediately east of the zone
in the south, and there is also an Old Stone Pit here. Peacock Lodge is located in
the south-east corner of the zone.

1889 | 1904 Data Gap

1905 | 1906 | There has been some construction next to the school in Ashby de la Launde (E11),
and Top Farm (E3) is now named Hall Farm. There is now a pump at Slate House
(E6), and a small structure has been added to south of the Slate House estate.

1907 | 1949 Data Gap
A structure has been built just south of the Slate House estate. No other significant
1950 | 1951
change.
1952 | 1955 Data Gap
1956 Some houses have been built approximately 50m north of Hybald’s Church in zone
E8. There is a windpump on the Slate House Estate in zone EG6.
1957 | 1978 Data Gap
Hall Farm in zone E3 is now called Mount Farm, and the zone has been
redeveloped/reconfigured. There is a pump house located approx. 100 m west of
Mount Farm. There has been some development within the village, more structures
are present and there is now a Water Tower and two pumps are labelled in zone
1979 E12, and there is a sewage works located in zone E11 approximately 300 m north
of the south portion of the site. There has been some residential development north
east of the zone immediately above the northern boundary in zone E15. The
structures south of the original Slate House buildings are labelled as Slate House
Cottages, and there has been some development and reconfiguration at Slate
House itself.
1980 | 1984 Data Gap
1985 Drains are now labelled in the south east of the site. No other significant changes.
1986 | 1993 Data Gap
1994 No Change
1995 | 1999 Data Gap
Another building has been constructed at Mount Farm in zone E3, and it appears
2000 as though some more houses have been built in the village just north of St Hybald’s
Church.
2001 | 2021 Data Gap
2022 No Change

Relevant information sources: Historical OS maps XI Town plans [0 Information from the Local
Planning Authority 0 Aerial photography O Previous reports [
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Date | Date

Historical Land Use (off-site) Distance (m) and orientation
from | to

Note: Reference to published historical maps provides invaluable information regarding the
land use history of the site, but historical evidence may be incomplete for the period pre-
dating the first edition and between successive maps.

There has never been any significant development on the site with the exception of the
road construction. The most likely source of any potential contamination would be
associated with the agricultural land use of the site, and the use of herbicides, pesticides
and fertilisers. The most significant off-site source of potential contamination would be the
sewage works located in zone E11, as well as the farms around the site boundary.

The gravel pit and stone quarry identified in zones E7 and E10 respectively are presumed
to have been infilled with inert and/or natural material, however there lies the potential for
more onerous material to have been used.

8.2 Information from environmental database report

Relevant environmental permits and incidents detailed within the environmental database
report (see Appendix D5) are summarised below in Table 26.

Table 26 Summary of environmental permits, landfills and incidents — Zone E

Entries Entries

Entries <250 m >250 m

Data type from site from site | Details

on-site of

relevance

Agency and hydrological

Environmental permits —
incorporating Integrated
Pollution Prevention and
Control, Integrated Pollution 0 0 0 N/A
Controls, Local Authority
Integrated Pollution Prevention
and Control

Enforcement and prohibition

. 0 0 0 N/A
notices

Pollution incidents to controlled
waters, Prosecutions relating to
controlled waters, Substantiated 0 0 0 N/A
pollution incident register, Water
Industry Act referrals
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Entries Entries

Entries <250 m >250 m

Data type from site from site | Details

on-site of

relevance

On site NE: Mr D H
Cutmore, Proposed
Annex Glebe Farm,
Ref. Pr31f928,
26/10/1988 —
16/05/1997,
Land/Soakaway,
Into Land.

24 m SE: North
Kesteven District
Council, Domestic
Property, Ref.
Pr3Ifu31,
10/02/1966 —
01/10/1996, Onto
Land.

310 m E: Anglian
Water Services
Limited, Sewage
Treatment Works,
Ref. Aw3nff671,
14/12/1984,
Sewage
Discharges,
Freshwater
Stream/River,
Springwell Brook
River Witham.

489 m E: Anglian
Water Services
Limited, Pumping
Station on
Sewerage Network,
Aw3nff700,
30/05/1968,
Freshwater
Stream/River,
Springwell Beck.

Discharge consents 1 1 1

Registered radioactive

0 0 0 N/A
substances
Landfill and waste
Active landfills 0 0 0 N/A
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Entries Entries

Entries <250 m >250 m

Data type from site from site | Details

on-site of

relevance

Historic / closed landfills 0 0 0 N/A

Other waste management

. 0 0 0 N/A
licences

Potentially in-filled land (pit,
quarry, pond, marsh, river, 0 0 0 N/A
stream, dock etc)

Hazardous substances/ industrial land uses

Control of Major Accident

Hazards (COMAH) sites 0 0 0 N/A

Explosives sites, Notification of
Installations Handling
Hazardous Substances
(NIHHS), Planning hazardous
substance consents/
enforcements

0 0 0 N/A

Contaminated land Part 2A

. . . 0 0 0 N/A
register entries and notices

42 m S: Ray Wright
(Feeds) Ltd, Pet
Foods & Animal
Feeds, Inactive

Contemporary trade directory 0 9 0 45 m NE: Wrinkl
m NE: Wrinkle

entries
Free Laundry,
Ironing & Home
Laundry Services,
Inactive

Fuel station entries 0 0 0 N/A

Note: Entries have only been included within the table where they are located within a

250 m radius of the site or, where they fall outside of this radius but are considered to
comprise a significant entry.

No potential sources of contamination have been identified from the environmental
database report for Zone E.
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Site geology

Anticipated geological sequence

Published records (British Geological Survey, 2022) for the area and available historical
borehole logs indicate the geology of Zone E to be characterised by the succession
recorded in Table 27.

Table 27 Site geology — Zone E

Strata Description Estimated = Permeability Map Legend
thickness
Sleaford Sand Sand and Gravel Variable Permeable
and Gravel
(central west ‘@'
portion of the
site)
Blisworth Pale grey to off-white or Typically 6 | Permeable
Limestone yellowish limestones with thin —-7m
Member marls and mudstones, BwL
fossiliferous, bioturbated
peloidal, ooidal and shell-
fragmental more-or-less
argillaceous packstones and
wackestones, subordinate -
cross-bedded ooidal shell- g
fragmented grainstones.
Rutland Grey marine mudstone Typically 8 | Permeable
Formation passing up into non-marine -12m
mudstone and siltstone, with a
greenish-grey rootlet bed at
the top. Occasional limestone
beds (Is)
Upper Limestone, mainly coarse Up to Permeable
Lincolnshire grained ooidal grainstones (ol), | 15 m
Limestone with subsidiary limestones of
Member other types (gl) including fine
to medium grained grainstone,
recrystallized limestone and
possible reef knolls
Lower Limestones, dominated by Up to Permeable
Lincolnshire low-energy calcilutite and 20 m
Limestone peloidal wackestone (wl) and
Member packstone. With subsidiary
carbonate mudstone (ml).
Relevant information sources: BGS Geoindex BGS borehole logs 00 Previous Sl reports O

With reference to the historical data the majority of the site has never been developed,
and therefore widespread Made Ground would not be anticipated. There may be some
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Made Ground in the vicinity of the Old Stone Pit in E10 and the Gravel Pit in E7, as well
as around the roads.

The site would be expected to be directly underlain by a limited thickness of topsoil.
il N = AN
BT AW g INC T 10 BRaNv B _
fx | A > g . § <
Image 7: Anticipated Geology — Zone E
A summary of historical BGS borehole records within and near the zone are provided in
Table 28 below.

Table 28 Summary of BGS borehole records — Zone E
Borehole ref Depth (m) Map Legend
TF05 NW19 11.00 o
TFO05 NE10/A 38.00 o
TF05 SW2 27.43
TF05 NW40 25.12 ®
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8.4

8.4.1

8.5

Borehole ref Depth (m) Map Legend

TF05 NE4 34.00 o

A copy of these borehole logs is presented in Appendix E.

Radon

The environmental database report indicates that the zone is located within an area where
more than 1% of homes are above the Action Level (termed an ‘Affected Area’) and
indicates that radon protection measures are required. The report indicates that 5-10% of
homes are at or above the Action Level of 200 Bq m-3. Although the radon data used in
production of the ukradon.org indicative atlas comes from measurements in homes, the
maps indicate the likely extent of the local radon hazard in all buildings.

In Affected Areas radon concentrations are generally low in well-ventilated workplaces
such as workshops, but problems have been found in some more confined workplaces,
such as offices, where rates of ventilation are relatively slow. HSE guidance suggests that
where a premise is in an Affected Area, the employer should take a precautionary
approach and undertake measurements in all premises located within an Affected Area.
Based on the information in the database report, it would be prudent to arrange monitoring
of any poorly ventilated areas to determine if there is a current risk to site staff. If the zone
is considered for future residential development, further assessment will be required, in
line with the guidance provided in BRE publication 211 “Radon: Guidance on Protective
Measures for New Dwellings (2015)”.

Mining and quarrying

Evidence has been sought to identify any mining, quarrying, landfilling and land
reclamation operations, past and present, which have taken place within 500 m of the
zone.

Areas of other (rock or mineral) mining

The site lies in an area with a known history of quarrying of limestone from the Lincolnshire
Limestone Member, and historically there were two pits within the zone, one Gravel Pit in
the southeast of the zone (E7) and one Old Stone Pit in the northeast of the zone (E10).

Hydrogeology

A summary of the hydrogeological setting of the zone, with respect to the anticipated
geological sequence set out in Section 4.3 is presented below in Table 29.

Table 29 Summary of hydrogeological setting — Zone E

Condition Description

Aquifer Zone E is underlain by a Secondary A Aquifer relating to the Sleaford Sand and
characteristics | Gravel, and a Principal Aquifer relating to the Lincolnshire Limestone Member.
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The anticipated depth to the groundwater table is in the order of 14 m below
ground level estimated from historic borehole logs in the area. Shallow

Surface
watercourses/
features

Depth to groundwater in the site area is anticipated to flow in a south-easterly direction,

groundwater R . .

and flow i.e. in line with the local topography. Localised shallow groundwater may be
present within superficial granular deposits such as the Sleaford Sand and
Gravel.

Groundwater Most of the zone is currently unsurfaced and will therefore drain directly to

recharge/ ground.

attenuation

Licensed The environmental database report indicates that there are no current licensed

groundwater groundwater abstractions within a 1 km radius of the zone.

abstractions

Source Information available in the Envirocheck report indicates that the zone does not

protection lie within a currently designated groundwater Source Protection Zone (SPZ).

zones

Hydrology

A summary of the hydrology within the zone is summarised in Table 30.

Table 30 Summary of hydrology in site area — Zone E

Condition Description

The nearest surface watercourse to the zone is Springwell Brook located
within the zone in the east, along the northern boundary and adjacent to
Springwell Plantation. This seems to form part of a drainage network.

Surface water
abstractions

There are no surface water abstractions identified by the environmental
database, within a 1 km radius of the zone.

Site drainage

Some drainage ditches around the zone connect to Springwell Brook.

Preliminary
flood risk
assessment

The floodplain map for the area shows that the southeastern portion of the
zone, east of the B1191, lies within flood zones 2 and 3. This indicates that
the zone may be subject to flooding and extreme flooding from rivers
without defences.
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Sensitive land uses

Table 31 provides a summary of any environmentally sensitive areas identified within 250
m of the zone based on the environmental database report.
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Table 31 Environmentally sensitive areas — Zone E

Present within

Likely pathways from

Feature 250 m of site?  DSHAIIS site?
International designations
— Ramsar wetland, Special
Area of Conservation 0 0 N/A
(SAC), Special Protection
Area (SPA)
National designations —
Site of Special Scientific
Interest (SSSI), National 0 0 N/A
Nature Reserve (NNR),
ancient woodland
Local designations — Local
Nature Reserve, Site of 0 0 N/A
Importance for Nature
Conservation (SINC)
Slate House,
Nearest high sensitivity Mount Farm, . . .
Direct contact, migration of
development, e.g. Yes Ashby Lodge .
: : contaminants.
residential and Glebe
Farm.
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9 DESK-BASED ASSESSMENT — ZONE F

9.1 Site history

9.1.1 Historical development record

The development history of Zone F and the
surrounding area based upon assessment of historical
plans and records is detailed in Table 32. The historical
maps reviewed are shown within the environmental
database report in Appendix D6.

Table 32Summary of historical development — Zone F

Date
Date Historical Land Use (on-site)

from | to

1887 | 1888 L] S = WR

Zone F is predominantly fields. There is an Old | : 110
Stone Pit in the centre of the zone (F13), and a i | iy ]
forested area called The Gorse located west of
the Old Stone Pit but also within zone F13.
There is an estate called Rowston Top in the
northwest of the site (which is not included
within the site redline boundary and will be
considered as off-site moving forward). There ; P
is a small forested area in the north east of the i 10l LSS,
zone, and there is a small pond located il ' :
adjacent to it, all also within zone F13. :

1889 | 1904 Data Gap
1905 | 1906 T T,
No Change u .
1907 | 1946 Data Gap
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Date pDate

Historical Land Use (on-site) Area of site
from | to
1947 | 1951 bl AL A R I
No Change _:
i ,_»'L
1952 | 1955 Data Gap

1956 by e .25 _ |

The Gorse is no longer present as a forested
area.

1957 | 1978 Data Gap
1979 ...:._lj______:r...__.__..g_ S e

There is track leading to/from Rowston Top,
and there is a drain running alongside it. There
is a pond in the centre of the zone where the
Old Stone Pit used to be.

1980 | 1984 Data Gap
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Date pDate

Historical Land Use (on-site)
from | to

Area of site

1985 No Change
1986 | 1993 Data Gap
1994 The forested area in the east of the site is
gone.
1995 | 1999 Data Gap I
2000 No Change |
2001 | 2021 Data Gap II - I

Springwell Solar Farm Limited
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Date pDate
from | to

Historical Land Use (on-site) Area of site

2022

Rowston Top has been renamed The Maltings.

DatE e Historical Land Use (off-site) Distance (m) and orientation
from | to
1887 | 1888 | The surrounding area is predominantly fields and plantations. There is a road
running east to west approximately 600 m south of the zone, and there is a
vicarage located 650 m southwest of the zone with some buildings. There is
another road running north to south approximately 1 km east of the zone, named
Lincoln Road. The hamlet of Bloxholm is located approximately 1.5 km south of the
zone and the village of Digby is located approximately 1.5 km southeast. There is a
small forested area located immediately adjacent to the south eastern boundary of
the zone, and within this area there is a small pond. There is another small pond
located 500 m east of the zone. Marshall Hill Plantation is located approximately
750 m northeast of the zone.
1889 | 1904 Data Gap
1905 | 1906 No Change
1907 | 1949 Data Gap
1950 | 1951 No Change
1952 | 1955 Data Gap
1956 The site of a Roman Building is located approximately 350 m south of the zone. No
other significant change.
1957 | 1978 Data Gap
1979 No Change
1980 | 1984 Data Gap
1985 There are drains labelled on the maps east of the zone, 900 m southeast, and also
running parallel alongside the road located 600 m south of the zone.
1986 ‘ 1993 Data Gap
1994 No Change
1995 ‘ 1999 Data Gap
A track is running from the south east corner of the zone boundary running in a
2000 S
north to south direction.

Springwell Solar Farm Limited
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DatE e Historical Land Use (off-site) Distance (m) and orientation
from | to
2001 | 2021 Data Gap

2022 No Change

Relevant information sources: Historical OS maps X Town plans O Information from the Local
Planning Authority OO Aerial photography O Previous reports [J

Note: Reference to published historical maps provides invaluable information regarding the

land use history of the site, but historical evidence may be incomplete for the period pre-
dating the first edition and between successive maps.

There has been no historical development within the zone, and therefore the primary
source of any potential contamination would be associated with the agricultural land use
of the site, although there is also a small Old Stone Pit on the site which represents some
level of historic quarrying.

The stone quarry identified in zone F13 is presumed to have been infilled with inert and/or
natural material, however there lies the potential for more onerous material to have been

used.
9.2 Information from environmental database report
Relevant environmental permits and incidents detailed within the environmental database
report (see Appendix D6) are summarised below in Table 33.
Table 33 Summary of environmental permits, landfills and incidents — Zone F
Entries Entries
Entries <250 m >250 m
Data type ; from site from site | Details
on-site
of
relevance
Agency and hydrological
Environmental permits —
incorporating Integrated
Pollution Prevention and
Control, Integrated Pollution 0 0 0 N/A
Controls, Local Authority
Integrated Pollution Prevention
and Control
Enforcement and prohibition 0 0 0 N/A
notices
Pollution incidents to controlled
waters, Prosecutions relating to
controlled waters, Substantiated 0 0 0 N/A
pollution incident register, Water
Industry Act referrals
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Entries Entries

Entries <250 m >250 m

Data type from site from site | Details

on-site of

relevance

On Site: Miss L
Pickett & Mr S
Purdie, Domestic
Property, The
Maltings & The
Granary & The
Discharge consents 1 0 0 Hayloft, Ref.
Prnnf18151,
16/06/2004,
Sewage Discharges
(final treated
effluent), into
freshwater stream.

Registered radioactive

0 0 0 N/A
substances
Landfill and waste
Active landfills 0 0 0 N/A
Historic / closed landfills 0 0 0 N/A
Other waste management 0 0 0 N/A

licences

Potentially in-filled land (pit,
quarry, pond, marsh, river, 0 0 0 N/A
stream, dock etc)

Hazardous substances/ industrial land uses

Control of Major Accident

Hazards (COMAH) sites 0 0 0 N/A

Explosives sites, Notification of
Installations Handling
Hazardous Substances
(NIHHS), Planning hazardous
substance consents/
enforcements

0 0 0 N/A

Contaminated land Part 2A

. . . 0 0 0 N/A
register entries and notices
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Entries Entries
Entries <250 m >250 m
Data type . from site from site | Details
on-site of
relevance
Con.temporary trade directory 0 0 0 N/A
entries
Fuel station entries 0 0 0 N/A
Note: Entries have only been included within the table where they are located within a
250 m radius of the site or, where they fall outside of this radius but are considered to
comprise a significant entry.
No potential sources of contamination have been identified from the environmental
database report for Zone F.
9.3 Information from regulatory authorities
9.3.1  Site services
Buried utility services and their backfill can provide preferential pathways for gas, vapour
or groundwater to migrate along to another part of the site or to a receptor. They can also
represent significant constraints to development.
Obtaining a full set of service plans was outside the scope of this report. Services identified
on-site during the walkover are detailed in section 17.
9.4 Site geology
9.4.1 Anticipated geological sequence
Published records (British Geological Survey, 2022) for the area and available historical
borehole logs indicate the geology of the site to be characterised by the succession
recorded in Table 34.
Table 34 Site geology — Zone F
Strata Description Estimated Permeability Map
thickness Legend
No Superficial Deposits
Springwell Solar Farm Limited 63
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Strata

Description

Estimated
thickness

Permeability Map

Cornbrash Limestone, medium to fine Permeable
Formation grained, predominantly
bioclastic wackestone and
(south of the packstone with sporadic
site only) peloids. Thin argillaceous
partings or interbeds of
argillaceous mudstone may
occur.
Blisworth Clay | Silicate-mudstone, grey, 2m-4m Impermeable
Formation commonly variegated
purplish red, yellow and
green, poorly bedded to
blocky. Mudstone weathers to
a highly plastic clay. [Viaansaianiniig
Blisworth Pale grey to off-white or Typically 6 Permeable
Limestone yellowish limestones with thin | —7 m
Member marls and mudstones,
fossiliferous, bioturbated
peloidal, ooidal and shell- gT
fragmental more-or-less
argillaceous packstones and
wackestones, subordinate
cross-bedded ooidal shell-
fragmented grainstones.
Rutland Grey marine mudstone Typically 8 Permeable :. 4_‘::-'_:,;_":5
Formation passing up into non-marine -12m S
mudstone and siltstone, with
a greenish-grey rootlet bed at
the top.
Upper Limestone, mainly coarse Upto15m | Permeable
Lincolnshire grained ooidal grainstones,
Limestone with subsidiary limestones of
Member other types including fine to
medium grained grainstone,
recrystallized limestone and 5
possible reef knolls g
Lower Limestones, dominated by Upto20m Permeable
Lincolnshire low-energy calcilutite and
Limestone peloidal wackestone and
Member packstone. With subsidiary
carbonate mudstone.
Relevant information sources: BGS Geoindex XI BGS borehole logs O Previous Sl reports O

With reference to the historical data the majority of the site has never been developed,
and therefore widespread Made Ground would not be anticipated. There may be some
Made Ground in the vicinity of the Old Stone Pit located in zone F13.

The site would be expected to be directly underlain by a limited thickness of topsail.
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Image 8: Anticipated Geology — Zone F

A summary of pertinent historical BGS borehole records within and near the zone are
provided in Table 35 below.

Table 35 Summary of BGS borehole records — Zone F

Borehole ref Depth (m) Map Legend

TF05 NE4 34.00 [ )

A copy of this borehole log is presented in Appendix E.

Radon

The environmental database report indicates that the zone is located within an area where
more than 1% of homes are above the Action Level (termed an ‘Affected Area’) and
indicates that radon protection measures are required. The report indicates that 3-5% of
homes are at or above the Action Level of 200 Bq m-3. Although the radon data used in
production of the ukradon.org indicative atlas comes from measurements in homes, the
maps indicate the likely extent of the local radon hazard in all buildings.

Springwell Solar Farm Limited 65
Preliminary Risk Assessment: Springwell Solar Farm
1922604 RO1 (01)



= GEOSCIENCES

In Affected Areas radon concentrations are generally low in well-ventilated workplaces
such as workshops, but problems have been found in some more confined workplaces,
such as offices, where rates of ventilation are relatively slow. HSE guidance suggests that
where a premise is in an Affected Area, the employer should take a precautionary
approach and undertake measurements in all premises located within an Affected Area.
Based on the information in the database report, it would be prudent to arrange monitoring
of any poorly ventilated areas to determine if there is a current risk to site staff. If the zone
is considered for future residential development, further assessment will be required, in
line with the guidance provided in BRE publication 211 “Radon: Guidance on Protective
Measures for New Dwellings (2015)”.

9.5 Mining and quarrying

Evidence has been sought to identify any mining, quarrying, landfilling and land
reclamation operations, past and present, which have taken place within 500m of the
zone.

9.5.1  Areas of other (rock or mineral) mining

The zone lies in an area with a known history of quarrying of limestone from the
Lincolnshire Limestone Member and the Blisworth Limestone Member, and historically
there was an Old Stone Pit in the centre of the zone (F13).

9.6 Hydrogeology

A summary of the hydrogeological setting of the zone, with respect to the anticipated
geological sequence, is presented below in Table 36.

Table 36 Summary of hydrogeological setting — Zone F

Condition Description

Zone F is underlain by a Secondary A Aquifer relating to the Cornbrash
Formation, a Principal aquifer relating to the Blisworth Limestone Formation,
and unproductive strata relating to the Blisworth Clay Formation.

Aquifer

cr?aracteristics The potential presencg of Iow germeability clay a't relgtively shgllow depths
beneath the zone, while restricting downwards migration, may increase the
potential for lateral migration of shallow groundwater (and therefore mobile
contamination, if present).
The anticipated depth to groundwater is in the order of 13m below ground level

Depth to . . . -
estimated from BGS Logs. Shallow groundwater in the zone area is anticipated

groundwater . L T . ;

and flow to flow in an easterly direction, i.e. in line with local topography and in the

direction of the River Witham.

Groundwater Most of the zone is currently unsurfaced and will therefore drain directly to
recharge/ ground.
attenuation

There are multiple small ponds on and around the zone (two within the zone

!—Imtgncgl and two off site), and there are two historic boreholes which are located
implications within the zone at The Maltings.
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Condition Description

for
hydrogeology
Licensed The environmental database report indicates that there are no groundwater
groundwater abstractions within a 1 km radius of the zone.
abstractions
Source Information available in the Envirocheck report indicates that the zone does not
protection lie within a currently designated source protection zone (SPZ).
zones
9.7 Hydrology
A summary of the hydrology within the zone area is summarised in Table 37.
Table 37 Summary of hydrology in site area — Zone F
Condition Description
Surface There are two ponds within the zone and another two ponds located 10 m
watercourses/ southeast and 500 m east of the zone respectively. There are drainage
ditches located within the zone and to the east of the zone.
features
Surface water The environmental database report indicates that there are no surface water
abstractions abstractions within a 1 km radius of the zone.
. . Evidence from the Envirocheck report indicated that drainage
Site drainage . . .
ditches/streams are present on the zone and in the surrounding area.
Preliminary The indicative floodplain map for the area shows that the zone does not lie
flood risk within any designated floodplains.
assessment
9.8 Sensitive land uses
Table 38 provides a summary of any environmentally sensitive areas identified within 250
m of the zone based on the environmental database report.
Table 38 Environmentally sensitive areas — Zone F
Present within . Likely pathways from
Feature 250 mof site? DAl site?
International designations
— Ramsar wetland, Special
Area of Conservation 0 0 N/A
(SAC), Special Protection
Area (SPA)
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Present within Likely pathways from

BRI 250 m of site? site?

National designations —
Site of Special Scientific
Interest (SSSI), National 0 0 N/A
Nature Reserve (NNR),
ancient woodland

Local designations — Local
Nature Reserve, Site of

Importance for Nature 0 0 N/A

Conservation (SINC)

Nearest high sensitivity The Maltings, . L
located on Direct contact, migration of

development, e.g. 1 . . .

. . site in the potential contaminants.

residential

north west.
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Site history

10.1.1 Historical development record

The development history of Zone G and the
surrounding area based upon assessment of historical
plans and records is detailed in Table 39. The
historical
environmental database report in Appendix D7.

Table 39Summary of historical development — Zone G

maps

= GEOSCIENCES
10
101

reviewed are shown within the

Date
Date Historical Land Use (on-site)
from | to
1887 | 1888
Zone G is predominantly fields. There is an old
quarry located in the northeast corner of the
site in zone G4, as well as a guidepost. i
i
fer=ll
1889 | 1904 Data Gap
1905 | 1906
L
No Change HF ;;k
1907 | 1946 Data Gap
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Date pDate

Historical Land Use (on-site) Area of site
from | to

1947 | 1951 T A )
L 4 1
! . !
No Change ! =='-.‘=;!*- .-
1952 | 1955 Data Gap
1956
No Change miny WK | __.- e
1957 | 1979 Data Gap
1980
The quarry located in the northeast corner of ' /J_
the site in zone G4 is no longer present. ,
;
- _? -
!
1980 | 1984 Data Gap
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Date pDate
from | to

1985

Historical Land Use (on-site)

No Change

Area of site

1986 | 1993

Data Gap

1994

No Change

1995 | 1999

Data Gap

2000

No Change

2001 | 2021

Data Gap
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Date

from

Date
to

2022

Historical Land Use (on-site) Area of site

\

No Change

DEiE e Historical Land Use (off-site) Distance (m) and orientation
from | to
1887 | 1888 | The surrounding land is predominantly fields. Gorse Hill Covert is located
immediately adjacent to the zone to the north in zones G2 and G3, and there is one
road located immediately adjacent to the zone to the east (G4), running in a north-
to-south direction (G4), one running east-to-west called Gorse Hill Lane
immediately beyond the northern boundary of the zone, and another also running in
a north to south direction immediately to the west of the zone called Gorse Lane
(G2). There is a small quarry located approximately 100 m northeast of the zone
(G4). Another Glebe Farm (not the same as mentioned in Zone E) is located 800 m
northwest of the zone, and there is also a Gravel Pit located here, immediately
south of the buildings. There is a farm called Temple High Grange Farm located
1 km northeast of the zone, which constitutes multiple buildings and associated
landscaping.
1889 | 1904 Data Gap
1905 | 1906 No Change
1907 | 1946 Data Gap
1947 | 1951 No Change
1952 | 1955 Data Gap
1956 No Change
1957 | 1978 Data Gap
1979 | 1980 | There are now pylons running in a north to south direction northwest of the zone.
1981 | 1984 Data Gap
1985 Glebe Farm is now called Heath Farm and has been reconfigured/redeveloped. No
other significant changes.
1986 | 1993 Data Gap
1994 No Change
1995 | 1999 Data Gap
2000 No Change
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2001 ‘ 2021 Data Gap
2022 No Change

Relevant information sources: Historical OS maps X Town plans OO Information from the Local
Planning Authority O Aerial photography I Previous reports O

Note: Reference to published historical maps provides invaluable information regarding the

land use history of the site, but historical evidence may be incomplete for the period pre-
dating the first edition and between successive maps.

There has been no historical development on site, and any potential contamination on this
site would likely be associated with its agricultural land use, or perhaps with the Old Quarry
in zone G4.

The stone quarry identified in zone G4 is presumed to have been infilled with inert and/or
natural material, however there lies the potential for more onerous material to have been
used.

10.2 Information from environmental database report

Relevant environmental permits and incidents detailed within the environmental database
report (see Appendix D7) are summarised below in Table 40.

Table 40 Summary of environmental permits, landfills and incidents — Zone G

Entries Entries

Entries <250 m >250 m

Data type from site from site | Details

on-site of

relevance

Agency and hydrological

Environmental permits —
incorporating Integrated
Pollution Prevention and
Control, Integrated Pollution 0 0 0 N/A
Controls, Local Authority
Integrated Pollution Prevention
and Control

Enforcement and prohibition

. 0 0 0 N/A
notices

Pollution incidents to controlled
waters, Prosecutions relating to
controlled waters, Substantiated 0 0 0 N/A
pollution incident register, Water
Industry Act referrals

Discharge consents 0 0 0 N/A
Registered radioactive 0 0 0 N/A
substances
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Entries Entries

Entries <250 m >250 m

Data type from site from site | Details

on-site of

relevance

Landfill and waste

Active landfills 0 0 0 N/A

Historic / closed landfills 0 0 0 N/A

Other waste management

) 0 0 0 N/A
licences

Potentially in-filled land (pit,
quarry, pond, marsh, river, 0 0 0 N/A
stream, dock etc)

Hazardous substances/ industrial land uses

Control of Major Accident

Hazards (COMAH) sites 0 0 0 N/A

Explosives sites, Notification of
Installations Handling
Hazardous Substances
(NIHHS), Planning hazardous
substance consents/
enforcements

0 0 0 N/A

Contaminated land Part 2A

. . . 0 0 0 N/A
register entries and notices

Contemporary trade directory N/A
entries

Fuel station entries 0 0 0 N/A

Note: Entries have only been included within the table where they are located within a

250 m radius of the site or, where they fall outside of this radius but are considered to
comprise a significant entry.

No potential sources of contamination have been identified from the environmental
database report for Zone G.
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Information from regulatory authorities

10.3.1 Site services
Buried utility services and their backfill can provide preferential pathways for gas, vapour
or groundwater to migrate along to another part of the site or to a receptor. They can also
represent significant constraints to development.
Obtaining a full set of service plans was outside the scope of this report. Services identified
on-site during the walkover are detailed in section 17.
10.4 Site geology
10.4.1 Anticipated geological sequence
Published records (British Geological Survey, 2022) for the area and available historical
borehole logs indicate the geology of the site to be characterised by the succession
recorded in Table 41.
Table 41 Site geology — Zone G
Strata Description Es.tlmated Permeability Map|Legend
thickness
No Superficial Deposits
Upper Limestone, overwhelmingly Upto15m Permeable
Lincolnshire | dominated by high-energy
Limestone ooidal and shell fragmental
Member grainstones, but includes
secondarily recrystallised and
micritized lithologies. 85
Lower Limestones, dominated by low- | Up to 20 m Permeable
Lincolnshire | energy calcilutite and and
Limestone peloidal wackestone and
Member packstone. With subsidiary
carbonate mudstone.
Relevant information sources: BGS Geoindex BGS borehole logs [0 Previous Sl reports [
With reference to the historical data the site has never been developed, and therefore
widespread Made Ground would not be anticipated. There may be some Made Ground in
the vicinity of the Old Quarry located in zone G4.
The site would be expected to be directly underlain by a limited thickness of topsaoil.
A summary of historical BGS borehole records within and near the zone are provided in
Table 42 below.
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Table 42 Summary of BGS borehole records — Zone G

v

Borehole ref Depth (m) Map Legend

TF05 NW38 28.71 ()

A copy of these borehole logs is presented in Appendix E.

Image 9: Anticipated Geology — Zone G

10.4.2 Radon

The environmental database report indicates that the zone is located within an area where
more than 1% of homes are above the Action Level (termed an ‘Affected Area’) and
indicates that radon protection measures are required. The report indicates that 10-30%
of homes are at or above the Action Level of 200 Bg m-3. Although the radon data used
in production of the ukradon.org indicative atlas comes from measurements in homes, the
maps indicate the likely extent of the local radon hazard in all buildings.

In Affected Areas radon concentrations are generally low in well-ventilated workplaces
such as workshops, but problems have been found in some more confined workplaces,
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such as offices, where rates of ventilation are relatively slow. HSE guidance suggests that
where a premise is in an Affected Area, the employer should take a precautionary
approach and undertake measurements in all premises located within an Affected Area.
Based on the information in the database report, it would be prudent to arrange monitoring
of any poorly ventilated areas to determine if there is a current risk to site staff. If the zone
is considered for future residential development, further assessment will be required, in
line with the guidance provided in BRE publication 211 “Radon: Guidance on Protective
Measures for New Dwellings (2015)”.

10.5 Mining and quarrying

Evidence has been sought to identify any mining, quarrying, landfilling and land
reclamation operations, past and present, which have taken place within 500 m of the
zone.

10.5.1 Areas of other (rock or mineral) mining

Zone G lies in an area with a known history of quarrying of limestone from the Lincolnshire
Limestone Member and the Blisworth Limestone Formation, and historically there was an
Old Quarry within zone G4, as well as an Old Quarry 100 m northeast of the zone.

10.6 Hydrogeology

A summary of the hydrogeological setting of the zone, with respect to the anticipated
geological sequence, is presented below in Table 43.

Table 43 Summary of hydrogeological setting — Zone G

Condition Description

Zone G is underlain by a Principal Aquifer relating to the Upper Lincolnshire
Limestone Member.

Aquifer The potential presence of low permeability clay at relatively shallow depths
characteristics | beneath the zone, while restricting downwards migration, may increase the
potential for lateral migration of shallow groundwater (and therefore mobile
contamination, if present).

The anticipated depth to groundwater is in the order of 26 m below ground level

Drizt:dtv?/ater estimated from BGS Logs. Shallow groundwater in the zone area is anticipated
gnd flow to flow in a southeasterly direction, i.e. in line with local topography and in the

direction of the River Witham.

Groundwater Most of the zone is currently unsurfaced and will therefore drain directly to

recharge/ ground.
attenuation
Licensed The environmental database report indicates that there is one groundwater
groundwater abstraction within a 1km radius of the zone, which is used for general farming
abstractions and domestic purposes.
Source Information available in the Envirocheck report indicates that the zone does not
protection lie within a currently designated source protection zone (SPZ).
zones
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10.8

Hydrology

GEOSCIENCES

A summary of the hydrology within the zone area is summarised in Table 44.

Table 44 Summary of hydrology in site area — Zone G

Condition Description

Surface
watercourses/
features

There are no watercourses or water features on or adjacent to the zone, with
the closest watercourse most likely being a stream running through the
village of Scopwick, located approximately 4 km to the east.

Surface water
abstractions

The environmental database report indicates that there are no surface water
abstractions within a 1 km radius of the zone.

Site drainage

There are no drains shown on the maps for this area, and therefore the zone
is anticipated to drain directly to the ground.

Preliminary
flood risk
assessment

The indicative floodplain map for the area shows that the site does not lie
within any designated floodplains.

Sensitive land uses

Table 45 provides a summary of any environmentally sensitive areas identified within 250
m of the zone based on the environmental database report.

Table 45 Environmentally sensitive areas — Zone G

Feature

Present within

250 m of site?

Details

Likely pathways from
site?

International designations
— Ramsar wetland, Special

Area of Conservation 0 0 N/A

(SAC), Special Protection

Area (SPA)

National designations —

Site of Special Scientific

Interest (SSSI), National 0 0 N/A

Nature Reserve (NNR),

ancient woodland

Local designations — Local

Nature Reserve, Site of 0 0 N/A

Importance for Nature

Conservation (SINC)
The Maltings,

Nearest high sensitivity located within Direct contact, migration of

development, e.g. 1 the zone to otential contaminants

residential the north P ’
west.
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DESK-BASED ASSESSMENT - ZONE H

11.1 Site history

11.1.1 Historical development record

The development history of Zone H and the
surrounding area based upon assessment of historical
plans and records is detailed in Table 46. The
historical maps reviewed are shown within the
environmental database report in Appendix D8.

Table 46Summary of historical development — Zone H

Date pate
from | to

1887 | 1888 o i e

Historical Land Use (on-site)

The zone boundary cuts through Rowston
Plantation, and a small pond feature is located
south of Rowston Plantation, both within zone

1889 | 1904 Data Gap
1905 | 1906
No significant change | )
P
1907 | 1946 Data Gap
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Date | Date . . .
Historical Land Use (on-site) Area of site
from | to
1947 | 1951 | el
There are some unidentified structures located
in the south of the zone (H4), east of Rowston
Plantation.
1952 | 1955 Data Gap
1956 1 | L7k
The unidentified structures are labelled as a [ = ~§ L
sewage works. These sewage works are not '
included within the site redline boundary and i
will subsequently be referred to as an offsite 7
feature going forward. 2
1957 | 1978 Data Gap
1979 | 1980
No significant change
1981 | 1984 Data Gap
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Date | Date

Historical Land Use (on-site) Area of site
from | to
=

1985 No significant change = |
1986 | 1993 Data Gap

1994 No significant change _

i 1
1995 | 1999 Data Gap
— —
2000 No significant change = el [T |
i)

2001 | 2021 Data Gap
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Date pDate
from | to

Area of site

Historical Land Use (on-site)

2022

No significant change

Date
from

Date
to

Distance (m) and orientation

Historical Land Use (off-site)

1887 | 1888 | A small quarry pitis located just outside the zone boundary in the southeast in zone
H8, and Stone Pit Plantation is located in zone H4 which has a stone pit in the
south. There is another quarry located 600 m north of the zone, which will later
become part of Longwood Quarries.

1889 | 1904 Data Gap

1905 | 1906 No Change

1907 | 1946 Data Gap

1947 | 1951 The quarry in zone H8 has been significantly enlarged.

Airfield shown outside zone boundary (may have been there during previous map
1956 edition but not displayed due to the war effort). There is a sewage works located in
zone H4 immediately adjacent to the site.

1957 | 1978 Data Gap
Map shows large scale development associated with the RAF base. (H7) Airfield

1979 | 1980 . S
shown as disused. (H8) map shows quarry has expanded significantly.

1981 | 1984 Data Gap
There has been a large amount of development to the west of the site in zone H3,

1985 which is now RAF Digby. The Airfield is labelled as disused, and the quarry in H8 is
now marked as disused.

1986 | 1999 Data Gap

2000 There are a series of masts shown within the disused airfield.

2001 | 2021 Data Gap

2022 No Change
Relevant information sources: Historical OS maps X Town plans [0 Information from the Local
Planning Authority 0 Aerial photography O Previous reports O

Note: Reference to published historical maps provides invaluable information regarding the

land use history of the site, but historical evidence may be incomplete for the period pre-
dating the first edition and between successive maps.
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There has been a minimal level of development on and around Zone H, and therefore it
has not been subject to significant contaminative land use in this respect.

It is not clear whether the land functioned as arable farmland, however if this is the case
then there may be some level of contamination associated with agricultural industry and
the use of pesticides, herbicides and fertilisers.

The most significant source of contamination identified from the historic maps would be
associated with the RAF airfield, which appeared to extend up to the western boundary of
zone H8.

The sewage works, which is present as an ‘off-site enclave’ within zone H4, would also
represent another potential source of contamination.

11.2 Information from environmental database report

Relevant environmental permits and incidents detailed within the environmental database
report (see Appendix D8) are summarised below in Table 47.

Table 47 Summary of environmental permits, landfills and incidents — Zone H

Entries Entries

Entries <250 m >250 m

Data type from site from site | Details

on-site of

relevance

Agency and hydrological

Environmental permits —
incorporating Integrated
Pollution Prevention and
Control, Integrated Pollution 0 0 0 N/A
Controls, Local Authority
Integrated Pollution Prevention
and Control

Enforcement and prohibition

. 0 0 0 N/A
notices

212 m SW: Lincoln
District, Unknown
Pollutant,
Underground
Strata, 30/10/1992,
Ref. 1496, Potential
Groundwater,
Unknown Cause,
Cat 2 Significant
Incident.

Pollution incidents to controlled
waters, Prosecutions relating to
controlled waters, Substantiated 0 1 0
pollution incident register, Water
Industry Act referrals
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Data type

Entries
<250 m

SIS from site

on-site

Entries
>250 m
from site
of
relevance

Details

On Site: Severn
Trent Services
Defence Limited,
RAF Digby Sewage
Treatment Works,
Ref. Cdnnf09631,
23/12/1996,
Sewage Discharges
(Final/Treated
Effluent),

Discharge consents 1 1 0 Freshwater
Stream/River,
Scopwick Beck.
154 m SE: Autism
Care, Hospital,
Prnlf12144,
14/12/2011,
Sewage Dsicharges
(Final/Treated
Effluent)
Land/Soakaway.

Registered radioactive 0 0 0 N/A

substances

Landfill and waste

Active landfills 0 0 0 N/A

Historic / closed landfills 0 0 0 N/A

cher waste management 0 0 0 N/A

licences

Potentially in-filled land (pit,

quarry, pond, marsh, river, 0 0 0 N/A

stream, dock etc)

Hazardous substances/ industrial land uses

Control of Major Accident

Hazards (COMAH) sites 0 0 0 N/A
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Entries Entries
Entries <250 m >250 m
Data type . from site from site | Details
on-site
of
relevance
Explosives sites, Notification of
Installations Handling
Hazardous Substances
(NIHHS), Planning hazardous 0 0 0 N/A
substance consents/
enforcements
Cor)tamlnatgd land Par’.[ 2A 0 0 0 N/A
register entries and notices
Con.temporary trade directory 0 0 0 of N/A
entries relevance
61 m SE: Digby
. . Aerodrome Post
Fuel station entries 0 1 0 Office and Filling
Station, Obsolete.

Note: Entries have only been included within the table where they are located within a

250 m radius of the site or, where they fall outside of this radius but are considered to
comprise a significant entry.

No potential sources of contamination have been identified from the environmental
database report for Zone H except for potential tanks associated with the adjacent RAF
base to the west.

11.3 Information from regulatory authorities

11.3.1 Site services
Buried utility services and their backfill can provide preferential pathways for gas, vapour
or groundwater to migrate along to another part of the site or to a receptor. They can also
represent significant constraints to development.
Obtaining a full set of service plans was outside the scope of this report. Services identified
on-site during the walkover are detailed in section 17.

11.4 Site geology

11.4.1 Anticipated geological sequence
Published records (British Geological Survey, 2022) for the area and available historical
borehole logs indicate the geology of the site to be characterised by the succession
recorded in Table 48.
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Table 48 Site geology — Zone H

Strata Description Estimated Permeability Map Legend
thickness

No Superficial Deposits

Blisworth Pale grey to off-white or Typically 6 | Permeable

Limestone yellowish limestones with thin | =7 m

Member marls and mudstones,
fossiliferous, bioturbated
peloidal, ooidal and shell- g
fragmental more-or-less g

argillaceous packstones and
wackestones, subordinate
cross-bedded ooidal shell-
fragmented grainstones.

Rutland Grey marine mudstone Typically 8 | Permeable
Formation passing up into non-marine —-12m
mudstone and siltstone, with a
greenish-grey rootlet bed at

the top. Occasional limestone

beds (Is)
Upper Limestone, mainly coarse Up to Permeable
Lincolnshire grained ooidal grainstones (ol), | 15 m
Limestone with subsidiary limestones of
Member other types (gl) including fine
to medium grained grainstone,
recrystallized limestone and gS
possible reef knolls
Lower Limestones, dominated by Up to Permeable
Lincolnshire low-energy calcilutite and 20m
Limestone peloidal wackestone (wl) and
Member packstone. With subsidiary

carbonate mudstone (ml).

Relevant information sources: BGS Geoindex BGS borehole logs OO Previous Sl reports [

With reference to the historical data the majority of the site has never been developed,
and therefore widespread Made Ground would not be anticipated. There may be some
Made Ground in the vicinity of both the RAF airfield adjacent to zone H8 and the off-site
Sewage Works within Zone H4.

The site would be expected to be directly underlain by a limited thickness of topsaoil.

A summary of historical BGS borehole records within and near the zone are provided in
Table 49 below.

Table 49 Summary of BGS borehole records — Zone H

Borehole ref Depth (m) Map Legend
TFO05 NW44 17.00
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Borehole ref Depth (m) Map Legend
TF05 NW7/A 37.03 o
TFO5 NW13 16.46 o
TFO5 NE4 34.00 o

A copy of these borehole logs is presented in Appendix E.

ved=" i

Image 10: Anticipated Geology — Zone H

11.4.2 Radon

The environmental database report indicates that the zone is located within an area where
more than 1% of homes are above the Action Level (termed an ‘Affected Area’) and
indicates that radon protection measures are required. The report indicates that 10-30%
of homes are at or above the Action Level of 200 Bq m-3. Although the radon data used
in production of the ukradon.org indicative atlas comes from measurements in homes, the
maps indicate the likely extent of the local radon hazard in all buildings.
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The environmental database report stated that less affected radon areas were present
within the boundary of the zone, however the 10-30% classification has been chosen to
represent the most conservative assessment.

In Affected Areas radon concentrations are generally low in well-ventilated workplaces
such as workshops, but problems have been found in some more confined workplaces,
such as offices, where rates of ventilation are relatively slow. HSE guidance suggests that
where a premise is in an Affected Area, the employer should take a precautionary
approach and undertake measurements in all premises located within an Affected Area.
Based on the information in the database report, it would be prudent to arrange monitoring
of any poorly ventilated areas to determine if there is a current risk to site staff. If the zone
is considered for future residential development, further assessment will be required, in
line with the guidance provided in BRE publication 211 “Radon: Guidance on Protective
Measures for New Dwellings (2015)”.

11.5 Mining and quarrying

Evidence has been sought to identify any mining, quarrying, landfilling and land
reclamation operations, past and present, which have taken place within 500 m of the
zone.

11.5.1 Areas of other (rock or mineral) mining

The zone lies in an area with a known history of quarrying of limestone from the
Lincolnshire Limestone Member and the Blisworth Limestone Formation. There is no
history of quarrying within the zone itself, but there was a quarry located adjacent to the
southwest of the zone (in zone H8), a Stone Pit adjacent to the southwest (in zone H4),
and another quarry approximately 600 m northwest. The quarry 600 m northwest later
forms part of the Longwood Quarry.

11.6 Hydrogeology

A summary of the hydrogeological setting of the site, with respect to the anticipated
geological sequence, is presented below in Table 50.

Table 50 Summary of hydrogeological setting — Zone H

Condition Description

Zone H is underlain by a Secondary B aquifer relating to the Rutland Formation
and a Principal aquifer relating to the Lincolnshire Limestone Member and the

Aquif Blisworth Limestone Formation.

uifer

cr?aracteristics The potential presen(?e of I0\{v permeability clay gt rel_atively shgllow depths
beneath the site, while restricting downwards migration, may increase the
potential for lateral migration of shallow groundwater (and therefore mobile
contamination, if present).
The anticipated depth to groundwater is in the order of 13 m below ground level

Depth to . ) . . -
estimated from BGS Logs. Shallow groundwater in the site area is anticipated

groundwater . L A . .

and flow to flow in an easterly direction, i.e. in line with local topography and in the
direction of the River Witham.
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Groundwater Most of the zone is currently unsurfaced and will therefore drain directly to
recharge/ ground.
attenuation
Licensed The environmental database report indicates that there are two groundwater
groundwater abstractions within a 1km radius of the zone, both of which are for private water
abstractions supply (Crown Property/Government Department) purposes.

Information available in the Envirocheck report indicates that the north of the
Source . I ) .
protection zqne lies within zone | (Inner Zo.ne) of a source protection zone, relating to the
Zones {)hrlvate supply borehole located just north of Heath Road (B1181) northwest of

e zone.

11.7 Hydrology

A summary of the hydrology within the zone area is summarised in Table 51.

Table 51 Summary of hydrology in site area — Zone H

Condition Description

Surface
watercourses/
features

There is a drain located 20 m southeast of the zone, and there is another
drain leading to/from the sewage works.

Surface water
abstractions

The environmental database report indicates that there are no surface water
abstractions within a 1 km radius of the zone.

Site drainage

Evidence from the Envirocheck report indicates that drainage
ditches/streams are present within the zone and in the surrounding area.

Preliminary
flood risk
assessment

The indicative floodplain map for the area shows that the zone does not lie
within any designated floodplains.

11.8 Sensitive land uses

Table 52 provides a summary of any environmentally sensitive areas identified within 250
m of the zone based on the environmental database report.
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Table 52 Environmentally sensitive areas — Zone H

Present within

Likely pathways from

Feature 250 mof site?  DCtalls site?
International
International designations designations —
. Ramsar wetland,
— Ramsar wetland, Special Special Area of
Area of Conservation Cznservation No N/A
(SAC), Special Protection .
Area (SPA) (SAC), Special
Protection Area
(SPA)
National No
National designations — designations —
. . o Site of Special
Site of Special Scientific Scientific Interest
Interest (SSSI), National . N/A
(SSSI), National
Nature Reserve (NNR),
ancient woodland Nature Reserve
(NNR), ancient
woodland
Local No
designations —
Local designations — Local | Local Nature
Nature Reserve, Site of Reserve, Site of
N/A
Importance for Nature Importance for
Conservation (SINC) Nature
Conservation
(SINC)
Nearest high sensitivity Near.e .St. high . .
develooment e sensitivity Yes Residential homes located
P €9 development, on RAD Digby.

residential

e.g. residential
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Site history

12.1.1 Historical development record

The development history of Zone | and the surrounding
area based upon assessment of historical plans and
records is detailed in Table 53. The historical maps
reviewed are shown within the environmental
database report in Appendix D9.

Table 53 Summary of historical development — Zone |

Date Date L : :
Historical Land Use (on-site) Area of site
from | to

1887 | 1888 | Zone | is predominantly fields. In the northwest
of the zone (110), there are two quarries. One
of the quarries falls within the zone completely,
while the other is only partially within the zone
and is an old quarry. A road named Trundle
Lane is located in zone 115 in the northeast,
running in an east-to-west direction, a road R ron
called Acre Lane is located in zone 116 in the P G
northeast, running in a north-to-south direction, 4
and another road (later the B1188) is running in
a north-to-south direction running through the
centre of zones 114, 110 and I7. There are also
multiple small ponds, three are located in the
northeast area of the zone (116), and two are
located in the southwest area of the zone (11

and 15).
1889 | 1904 Data Gap
1905 | 1906
i s
QS
There are two structures located in [14 and 115
in the north-eastern portion of the zone, and Sy P e
they are labelled as pumps. There is another !
pump located 50 m away from these structures | * d % v
to the east (115). The quarry in 110 is now \
disused. )
AL &' ol P
1907 | 1946 Data Gap
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Date pDate

Historical Land Use (on-site) Area of site
from | to

1947 | 1951
No Change
1952 | 1955 Data Gap
1956
There is a structure located centrally within the
southwestern portion of the site in zone 15,
which is labelled as a windpump.
1957 | 1978 Data Gap
1979
There are drains located across the zone.
Pylons have been constructed across the
north-eastern portion of the zone (114 and 115),
running in a southeast-to-northwest direction.
1980 | 1984 Data Gap
Springwell Solar Farm Limited 92
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Date Date . . .
Historical Land Use (on-site) Area of site
from | to
The windpump in zone 15 has been expanded. b )
The old quarry in zone 110 which partially /_5'-.' i
encroached onto the site now has a structure LA
1985 ) . . . & A A
built upon it, and there is a cemetery adjacent N[ & TR
to the east which also encroaches slightly onto |~ AR
the zone (110). 239 s
1986 | 1993 Data Gap
1994 No Change
1995 | 1999 Data Gap
2000 No Change
2001 | 2021 Data Gap
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Date
from

Date
to

2022

Historical Land Use (on-site) Area of site

No Change

Date
from

1887

Date
to

1888

Historical Land Use (off-site) Distance (m) and orientation

The village of Scopwick is located immediately south and east of the zone (110 and
111), where a pump is located 150 m south of the Old Quarry, and there is a school
and a chapel in the east of the village. There is also an unnamed watercourse,
believed to be Scopwick Beck, running through the centre of town and flowing to
the east. Scopwick Corn Mill is located in zone 15 in the west of the zone, and there
are some residential properties called Mill Cottages approximately 250 m northeast
of the Mill itself. Sheffield House is located immediately across a southern boundary
in the south of the zone (12), and there is an Old Fish Pond which has some
surrounding cuttings/embankments, located in the south-eastern corner of the
zone. There are multiple roads around the zone, some of which cross onto the zone
at various locations. One road (the B1188) is running in a north-to-south direction
through the centre of the zone, one is running east-to-west (B1191) through the
centre of the zone, and another is Bloxholm Lane running east-to-west
approximately 300 m northwest of the zone. An estate called The Firs is located
immediately west of the zone (I14), and there is a stone pit located approximately
100 m northwest of this which is also visible within zone 114. There is also a
disused Corn Mill located 500 m south of the zone (112) along Scopwick Beck.
Cobblers Lane runs from the boundary in the southwestern portion of the zone in
an east-to-west direction. There are six small ponds located south and east of the
zone, one of which is located in the village.

1889

1904

Data Gap

1905

1906

No Change

1907

1946

Data Gap

1947

1951

There has been some development in the west and east of the village, zones 110
and I11. No other significant change.

1952

1955

Data Gap

1956

There is a wind pump located along Scopwick Beck southeast of the village. Pylons
have been constructed that run in a southeast-to-northwest direction, intersecting
the zone in 114 and 115.

1957

1978

Data Gap

1979

1980

No Change

Springwell Solar Farm Limited
Preliminary Risk Assessment: Springwell Solar Farm

1922604 R01 (01)

94




— S
= GEOSCIENCES

DatE e Historical Land Use (off-site) Distance (m) and orientation
from | to
1981 | 1984 Data Gap
Drains are now labelled across the east of the zone, and there has been some more
1985 minor development within the village. There is now a caravan park east of the
village in zone 112.
1986 | 1993 Data Gap
1994 The Firs has been renamed Scopwick House, and there are associated buildings
called Scopwick House Cottage and The Paddock. No other significant change.
1995 | 1999 Data Gap
There is a Stone Quarry located approximately 500 m northwest of the zone, which
2000
forms part of Longwood Quarry.
2001 | 2021 Data Gap
2022 No Change

Relevant information sources: Historical OS maps X Town plans [0 Information from the Local
Planning Authority 0 Aerial photography O Previous reports [J

Note: Reference to published historical maps provides invaluable information regarding the

land use history of the site, but historical evidence may be incomplete for the period pre-
dating the first edition and between successive maps.

There has not been a significant amount of development on site, and any potential
contamination is most likely to be associated with either its agricultural land use or the
pumping station located in zone 15.

The stone quarries identified in zone 110 are presumed to have been infilled with inert
and/or natural material, however there lies the potential for more onerous material to have
been used.

It is not clear whether the land functioned as arable farmland, however if this is the case
then there may be some level of contamination associated with agricultural industry and
the use of pesticides, herbicides and fertilisers.

12.2 Information from environmental database report

Relevant environmental permits and incidents detailed within the environmental database
report (see Appendix D9) are summarised below in Table 54.

Table 54 Summary of environmental permits, landfills and incidents — Zone |

Entries Entries

Entries <250 m >250 m

Data type from site from site | Details

on-site of

relevance

Agency and hydrological
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Entries Entries
Entries <250 m >250 m
Data type . from site from site | Details
on-site
of
relevance

Environmental permits —

incorporating Integrated

Pollution Prevention and

Control, Integrated Pollution 0 0 0 N/A

Controls, Local Authority

Integrated Pollution Prevention

and Control

Enforcement and prohibition 0 0 0 N/A

notices
194 m N: Road, Oils
(petrol), 22/01/1998,
Ref. 2916,
Freshwater
Stream/River,

. Leaking

Pollution |nC|dent.s to contr.olled Bales/Bags, Cat 3

waters, Prosecutions relating to Minor Incident

controlled waters, Substantiated 0 2 0

pollution incident register, Water 204 m NE: Other

Industry Act referrals ngeral Premises,
Miscellaneous,
03/03/1994, Ref.
1825, Freshwater
Stream/River, Other
Cause, Cat 3 Minor
Incident
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Discharge consents

On Site W: Paul E
Scholey, Waste
Water Treatment
Works, Walnut
Cottage, Ref.
Pr3Ifu504,
11/03/1971 to
09/06/1997,
Unknown Type,
Onto Land.

On Site SW: North
Kesteven District
Council, Domestic
Property (Multiple),
LN4 3PA, Ref.
Pr3lfu32,
10/02/1966 to
01/10/1996,
Unknown Type,
Onto Land.

240 m NE: Anglian
Water Services
Limited, Pumping
Station on
Sewerage Network,
Ref. Aw3nff984,
09/03/1973,
Sewage
Discharges,
Freshwater
Stream/River,
Unknown Tributary.

268 m NE: North
Kesteven District
Council, WWTW,
Ref. Pr3nfa0872,
29/051963 to
30/03/1992,
Sewage
Discharges,
Freshwater
Stream/River,
Unknown Tributary.

Registered radioactive
substances

N/A
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Entries

Entries Uil

Data type on-site from site

Landfill and waste

Entries
>250 m
from site
of
relevance

Details

393 m NW:
Longwood Quarry,
Licence Number
70908, Landfills

Taking Non-

Active landfills 0 0 1 Biodegradable
Wastes (not
construction),
Issued 27/02/1987,
Licence Status
CLOSURE.

Historic / closed landfills 0 0 0 N/A
321 m NW:
Longwood Quarry,
Licence Number

Other waste management 400444, Treatment

) 0 0 1

licences of Waste to
Produce Soil
<75,000 TPY,
Issued 14/08/2013.

Potentially in-filled land (pit,

quarry, pond, marsh, river, 0 0 0 N/A

stream, dock etc)

Hazardous substances/ industrial land uses

Control of Major Accident

Hazards (COMAH) sites 0 0 0 N/A

Explosives sites, Notification of

Installations Handling

Hazardous Substances

(NIHHS), Planning hazardous 0 0 0 N/A

substance consents/

enforcements

Coptamlnatgd land Parlt 2A 0 0 0 N/A

register entries and notices
93 m NW: L

Contemporary trade directory Brackenbury & Son

. 0 1 0
entries Ltd, Garage

Services, Active
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Entries Entries
Entries <250 m >250 m
Data type . from site from site | Details
on-site of

relevance

101 m NW: L
Brackenbury &

Fuel station entries 1 Sons Garage, Wcf,
Petrol Station,
Open.

Note: Entries have only been included within the table where they are located within a
250 m radius of the site or, where they fall outside of this radius but are considered to
comprise a significant entry.

The environmental database report has identified a licensed waste management facility
within 400 m of the northwestern boundary of the zone (Longwood Quarry). The report
suggests that part of the quarry is used as a waste treatment facility (maximum 75,000
tonnes per year) and another part as a registered landfill site, authorised to accept
agricultural waste and “Lincs Category A — Solid Inert”.

Information from regulatory authorities

Site services

Buried utility services and their backfill can provide preferential pathways for gas, vapour
or groundwater to migrate along to another part of the site or to a receptor. They can also
represent significant constraints to development.

Obtaining a full set of service plans was outside the scope of this report. Services identified
on-site during the walkover are detailed in section 17.

Site geology

Anticipated geological sequence

Published records (British Geological Survey, 2022) for the area and available historical
borehole logs indicate the geology of the site to be characterised by the succession
recorded in Table 55.

Table 55 Site geology — Zone |

Strata Description Estimated Permeability Map Legend

thickness

No Superficial Deposits
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Strata

Description

Estimated Permeability Map Legend

thickness

Cornbrash Limestone, medium to fine Typically 2 | Permeable
Formation grained, predominantly —-4m
(east of the site | bioclastic wackestone and
only) packstone with sporadic
peloids. Thin argillaceous
partings or interbeds of
argillaceous mudstone may
occur.
Blisworth Clay Silicate-mudstone, grey, 2m-4m | Impermeable
Formation commonly variegated purplish
(southwest and | red, yellow and green, poorly
northeast of the | bedded to blocky. Mudstone
site only) weathers to a highly plastic VAV A AR
clay.
Blisworth Pale grey to off-white or Typically 6 | Permeable
Limestone yellowish limestones with thin | —7 m
Member marls and mudstones,
fossiliferous, bioturbated 7
peloidal, ooidal and shell- g
fragmental more-or-less
argillaceous packstones and
wackestones, subordinate
cross-bedded ooidal shell-
fragmented grainstones.
. . = T AT A
Rutland Grey marine mudstone Typically 8 | Permeable A S
Formation passing up into non-marine -12m - g
mudstone and siltstone, with a 7
greenish-grey rootlet bed at
the top.
Upper Limestone, mainly coarse Up to Permeable
Lincolnshire grained ooidal grainstones, 15 m
Limestone with subsidiary limestones of
Member other types including fine to
medium grained grainstone,
recrystallized limestone and 5
possible reef knolls g
Lower Limestones, dominated by Up to Permeable
Lincolnshire low-energy calcilutite and 20m
Limestone peloidal wackestone and
Member packstone. With subsidiary
carbonate mudstone.
Relevant information sources: BGS Geoindex XI BGS borehole logs O Previous Sl reports O

With reference to the historical data the majority of the site has never been developed,
and therefore widespread Made Ground would not be anticipated. There may be some
Made Ground in the vicinity of the Old Quarry located in 110 and the roads running through

the site.
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The site would be expected to be directly underlain by a limited thickness of topsoil.
R A =, = _ b L e R
Image 11: Anticipated Geology — Zone |
A summary of historical BGS borehole records within and near the zone are provided in
Table 56 below.
Table 56 Summary of BGS borehole records — Zone |
Borehole ref Depth (m) Map Legend
TF05 NE5 31.00 o
TFO5 NE2 31.00 o
TF05 NE15 60.00 o
TF05 NE4 34.00 ®
TFO5 NE22 59.00
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12.4.2 Radon

12.5

12.51

12.6

The environmental database report indicates that the zone is located within an area where
more than 1% of homes are above the Action Level (termed an ‘Affected Area’) and
indicates that radon protection measures are required. The report indicates that 3-5% of
homes are at or above the Action Level of 200 Bq m-3. Although the radon data used in
production of the ukradon.org indicative atlas comes from measurements in homes, the
maps indicate the likely extent of the local radon hazard in all buildings.

In Affected Areas radon concentrations are generally low in well-ventilated workplaces
such as workshops, but problems have been found in some more confined workplaces,
such as offices, where rates of ventilation are relatively slow. HSE guidance suggests that
where a premise is in an Affected Area, the employer should take a precautionary
approach and undertake measurements in all premises located within an Affected Area.
Based on the information in the database report, it would be prudent to arrange monitoring
of any poorly ventilated areas to determine if there is a current risk to site staff. If the site
is considered for future residential development, further assessment will be required, in
line with the guidance provided in BRE publication 211 “Radon: Guidance on Protective
Measures for New Dwellings (2015)”.

Mining and quarrying

Evidence has been sought to identify any mining, quarrying, landfilling and land
reclamation operations, past and present, which have taken place within 500m of the
zone.

Areas of other (rock or mineral) mining

Zone | lies in an area with a known history of quarrying of limestone from the Lincolnshire
Limestone Member and the Blisworth Limestone Formation, and historically there was
one quarry within zone 110.

Hydrogeology

A summary of the hydrogeological setting of the zone, with respect to the anticipated
geological sequence, is presented below in Table 57.

Table 57 Summary of hydrogeological setting — Zone |

Condition Description

Zone | is underlain by a Secondary A Aquifer relating to the Cornbrash
Formation, a Secondary B Aquifer relating to the Rutland Formation and
unproductive strata relating to the Blisworth Clay Formation, as well as a
Principal Aquifer relating to the Blisworth Limestone Formation and the

Aquifer Lincolnshire Limestone Member.

characteristics . . .
The potential presence of low permeability clay at relatively shallow depths

beneath the site, while restricting downwards migration, may increase the
potential for lateral migration of shallow groundwater (and therefore mobile
contamination, if present).
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Condition Description

The anticipated depth to groundwater is in the order of 3 m below ground level
Depth to . . . -
estimated from BGS Logs. Shallow groundwater in the zone area is anticipated
groundwater . L T . :
and flow to flow in an easterly direction, i.e. in line with local topography and in the
direction of the River Witham.
Groundwater Most of the zone is currently unsurfaced and will therefore drain directly to
recharge/ ground.
attenuation
Historical
|fr;1rpllcat|ons There are multiple small ponds on and around the zone.
hydrogeology
Licensed The environmental database report indicates that there are 7 groundwater
groundwater abstractions within a 1 km radius of the zone, one of which is for private
abstractions household use including drinking.
Information available in the Envirocheck report indicates that some of the site
Source . s . .
rotection lies within zone 1 of the groundwater source protection zone for the private
gones supply borehole located just north of Heath Road (B1181) in the west of the
zone.

A summary of the hydrology within the zone area is summarised in Table 58.

Table 58 Summary of hydrology in site area — Zone |

Condition Description

Surface
watercourses/
features

There are five small ponds within the zone site and another six ponds
located within 1 km of the zone to the south and the east. There are multiple
drainage ditches located on and around the zone, and there is a stream
running through the village of Scopwick which flows to the east.

Surface water
abstractions

The environmental database report indicates that there are no surface water
abstractions within a 1 km radius of the zone.

Site drainage

Evidence from the Envirocheck report indicated that drainage
ditches/streams are present within he zone and in the surrounding area.

Preliminary
flood risk
assessment

The indicative floodplain map for the area shows that the majority of the
site does not lie within any designated floodplains, with the exception of a
small area in the central west of the site, which is in zone 2 (extreme
flooding from Rivers without defence).

Sensitive land uses

Table 59 provides a summary of any environmentally sensitive areas identified within 250
m of the zone based on the environmental database report.
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Table 59 Environmentally sensitive areas — Zone |

Feature

Present within
250 m of site?

Details

Likely pathways
from site?

International designations
— Ramsar wetland, Special
Area of Conservation
(SAC), Special Protection
Area (SPA)

N/A

N/A

National designations —

Site of Special Scientific
Interest (SSSI), National
Nature Reserve (NNR),

ancient woodland

N/A

N/A

Local designations — Local
Nature Reserve, Site of
Importance for Nature
Conservation (SINC)

N/A

N/A

Nearest high sensitivity
development, e.g.
residential

Yes

Residential properties
close to the zone
boundary in the village
of Scopwick, Sheffield
House, Mill Cottages,
Scopwick House.

Lateral migration
of potential
contaminants.
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Site history

13.1.1 Historical development record

The development history of Zone J and the
surrounding area based upon assessment of historical
plans and records is detailed in Table 60. The
historical maps reviewed are shown within the
environmental database report in Appendix D10.

Table 60Summary of historical development — Zone J

Date
Date Historical Land Use (on-site)

from | to

1887 | 1888
Zone J is predominantly fields, although there
is a farm building located in the northwest of
the zone (J13). This building is not included
within the site redline boundary and will be
discussed as an off-site feature going forwards.

1889 | 1904 Data Gap

1905 | 1906 a’-’w |
There is a small pond on the southern .
boundary of the zone (J13). No other -
significant change.

1907 | 1946 Data Gap
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Date Date .. . .
Historical Land Use (on-site) Area of site
from | to
No Change
1948 | 1955 Data Gap
1956 =
No change
1957 | 1978 Data Gap
1979 i \ X
No change 1
L] k.3
= /:P
—_— i+ -’./':',- - V— é
| 5 |
1980 | 1984 Data Gap
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Date pDate

Historical Land Use (on-site) Area of site

from | to

1985 There are multiple drains located on the site. e Szl - |
1986 | 1993 Data Gap | .

1994 No Change o
1995 | 1999 Data Gap ’9 -

There is a small forested area present in the

2000 central south of the site.

2001 | 2021 Data Gap
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Area of site

Historical Land Use (on-site)

No Change

Date
from

1887

Date
to

1888

Historical Land Use (off-site)

Distance (m) and orientation

The surrounding area is predominantly fields, although the village of Kirkby Green
is located 250 m southwest of the zone (J9), and constitutes residential homes, a
well, a pond and a church. There is a farm building located in the northwest of the
zone (J13), which is not included within the site redline boundary. There is a
watercourse called Scopwick Beck running through the village flowing in an easterly
direction, and Kirkby Green Water Mill is located on the south bank of the stream.
There is a small quarry located approximately 200 m south of the zone and just
north of the village. The Great Northern & Great Eastern Joint Railway line is
located immediately beyond the eastern boundary of the zone (J14), and it is
running in a north-to-south direction. Running parallel to the railway in the north is a
watercourse which splits off from the railway line to move to the south. There is a
goods shed associated with the railway located 250 m southeast of the zone (J14),
and Scopwick and Timberland Station is located 500 m southeast. There is a
windmill located 700 m southeast of the zone. A forested area called Kirkby Gorse
is located 750 m south of the zone, and there are various small ponds located east
and south of the zone. There is a road (B1191) running in an east-to-west direction
that runs through the village 300 m south of the zone.

1889

1904

Data Gap

1905

1906

There is a well located at the farm house in the northwest of the zone (J13). No
other significant change.

1907

1946

Data Gap

1947

There has been some small development within the village. No other significant
change.

1948

1955

Data Gap

1956

Kirkby Gorse is no longer present.

1957

1978

Data Gap

1979

1980

The farmhouse in the northwest of the zone (J13) has expanded and is labelled as
Scopwick Low Field Farm. There has been some development around the Goods
Shed, there are more buildings and there are some circular structures which could
represent tanks (J14). There has also been development within the village, with
more structures being present and Manor Farm being labelled.
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DatE e Historical Land Use (off-site) Distance (m) and orientation
from | to
1981 | 1984 Data Gap
The new buildings around the previous Goods Shed in zone J14 are now labelled
1985 as Poultry Houses, and the train station no longer appears on the map. There is a
sewage works located 1.1 km southwest of the zone, and there are many drains
labelled around the zone to the south and the east.
1986 | 1993 Data Gap
1994 No Change
1995 | 1999 Data Gap
2000 There is a pumping house located approximately 450 m southwest of the zone. No
other significant changes.
2001 | 2021 Data Gap
2022 No Change
Relevant information sources: Historical OS maps X Town plans [0 Information from the Local
Planning Authority 0 Aerial photography O Previous reports [J

Note: Reference to published historical maps provides invaluable information regarding the

land use history of the site, but historical evidence may be incomplete for the period pre-
dating the first edition and between successive maps.

The most significant sources of potential contamination are associated with the
agricultural land use of the site, the railway line running immediately adjacent to the site
in the east, and the off-site goods shed which later becomes poultry houses.

It is not clear whether the land functioned as arable farmland, however if this is the case
then there may be some level of contamination associated with agricultural industry and
the use of pesticides, herbicides and fertilisers.

13.2 Information from environmental database report

Relevant environmental permits and incidents detailed within the environmental database
report (see Appendix D10) are summarised below in Table 61.

Table 61 Summary of environmental permits, landfills and incidents — Zone J

Entries Entries

Entries <250 m >250 m

Data type from site from site | Details

on-site of

relevance

Agency and hydrological
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Entries Entries

Entries <250 m >250 m

Data type from site from site | Details

on-site of

relevance

252 m SE: Thames
Valley Foods Ltd,

Environmental permits — Scopwick Free
incorporating Integrated Range, Ref.
Pollution Prevention and PP3336FJ,
Control, Integrated Pollution 0 0 1 26/03/2012,
Controls, Local Authority Effective, Intensive
Integrated Pollution Prevention Farming >40,000
and Control Poultry.

Enforcement and prohibition

. 0 0 0 N/A
notices
790 m S:
Construction,
Pollution incidents to controlled SC.OpWICK’ Oils
(Diesel),

waters, Prosecutions relating to
controlled waters, Substantiated 0 0 1
pollution incident register, Water
Industry Act referrals

05/05/1997, Ref.
2723, Freshwater
Stream/River, Poor
Operational
Practice, Cat 3
Minor Incident.
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Data type

Discharge consents

Entries
<250 m

SIS from site

on-site

Entries
>250 m
from site
of
relevance

Details

338 m SW: Mr F
Pachler, Domestic
Property (Single),
Ref. Pr3Ifu566,
08/06/1972 to
10/06/1997,
Sewage Discharges
(Final/Treated
Effluent),
Land/Soakaway.

386 m E: Mrs Anna
Watt, Domestic
Property (Single),
Ref. Eprch3895wc,
11/08/2015,
Sewage Discharges
(Final/Treated
Effluent) Freshwater
Stream/River, Ditch
Leading to Car
Dyke.

454 m SW: Anglian
Water Services Ltd,
Pumping Station on
Sewerage Network,
Ref. Aw3nffa83,
09/03/1973,
Sewage
Discharges,
Freshwater
Stream/River,
Unknown Tributary.

Registered radioactive
substances

N/A

Landfill and waste

Active landfills

N/A
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Entries Entries

Entries <250 m >250 m

Data type from site from site | Details

on-site of

relevance

Historic / closed landfills 0 0 0 N/A

Other waste management

. 0 0 0 N/A
licences

Potentially in-filled land (pit,
quarry, pond, marsh, river, 0 0 0 N/A
stream, dock etc)

Hazardous substances/ industrial land uses

Control of Major Accident

Hazards (COMAH) sites 0 0 0 N/A

Explosives sites, Notification of
Installations Handling
Hazardous Substances
(NIHHS), Planning hazardous
substance consents/
enforcements

Contaminated land Part 2A
register entries and notices

0 0 0 N/A

0 0 0 N/A

Contemporary trade directory

. 0 0 0 N/A
entries

Fuel station entries 0 0 0 N/A

Note: Entries have only been included within the table where they are located within a

250 m radius of the site or, where they fall outside of this radius but are considered to
comprise a significant entry.

No potential sources of contamination have been identified from the environmental
database report for Zone J.

13.2.1 Site services

Buried utility services and their backfill can provide preferential pathways for gas, vapour
or groundwater to migrate along to another part of the site or to a receptor. They can also
represent significant constraints to development.

Obtaining a full set of service plans was outside the scope of this report. Services identified
on-site during the walkover are detailed in section 17.
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13.3 Site geology
13.3.1 Anticipated geological sequence
Published records (British Geological Survey, 2022) for the area and available historical
borehole logs indicate the geology of the site to be characterised by the succession
recorded in Table 62.
Table 62 Site geology — Zone J
Strata Description Estimated Permeability Map
thickness
No Superficial Deposits
Oxford Clay Silicate-mudstone, grey, 50-70m Impermeable
Formation generally smooth to slightly
silty, with sporadic beds of
argillaceous limestone
nodules.
Kellaways Mudstone, grey, commonly 5-8m Permeable
Formation silici-silty or silici-sandy, with
beds of generally calcareous
siltstone and sandstone.
Cornbrash Limestone, medium to fine Typically 2 Permeable
Formation grained, predominantly —4m
(west of the site | Pioclastic wackestone and
only) packstone with sporadic
peloids. Thin argillaceous
partings or interbeds of
argillaceous mudstone may
occur.
Relevant information sources: BGS Geoindex BGS borehole logs OO Previous Sl reports [
With reference to the historical data the majority of the site has never been developed,
and therefore widespread Made Ground would not be anticipated. There may be some
Made Ground in the vicinity of the railway line in the east of the site (J14).
The site would be expected to be directly underlain by a limited thickness of topsaoil.
A summary of historical BGS borehole records within and near the zone are provided in
Table 63 below.
Table 63 Summary of BGS borehole records — Zone J
Borehole ref Depth (m) Map Legend
TF05 NE17 18.00
TF05 NE24 67.00 [ )
TF05 NE22 59.00
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A copy of these borehole logs is presented in Appendix E.

Image 12: Anticipated Geology — Zone J

Radon

The environmental database report indicates that the zone is located within an area where
more than 1% of homes are above the Action Level (termed an ‘Affected Area’) and
indicates that radon protection measures are required. The report indicates that 1-3% of
homes are at or above the Action Level of 200 Bg m-3. Although the radon data used in
production of the ukradon.org indicative atlas comes from measurements in homes, the
maps indicate the likely extent of the local radon hazard in all buildings.

In Affected Areas radon concentrations are generally low in well-ventilated workplaces
such as workshops, but problems have been found in some more confined workplaces,
such as offices, where rates of ventilation are relatively slow. HSE guidance suggests that
where a premise is in an Affected Area, the employer should take a precautionary
approach and undertake measurements in all premises located within an Affected Area.
Based on the information in the database report, it would be prudent to arrange monitoring
of any poorly ventilated areas to determine if there is a current risk to site staff. If the zone
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is considered for future residential development, further assessment will be required, in
line with the guidance provided in BRE publication 211 “Radon: Guidance on Protective
Measures for New Dwellings (2015)”.

13.4 Mining and quarrying

Evidence has been sought to identify any mining, quarrying, landfilling and land
reclamation operations, past and present, which have taken place within 500m of the
zone.

13.4.1 Areas of other (rock or mineral) mining

Zone J lies in an area with a known history of quarrying of limestone from the Lincolnshire
Limestone Member. While there is no evidence of pits or quarries on site, there was an
old quarry located 200m south of the zone.

13.5 Hydrogeology

A summary of the hydrogeological setting of the zone, with respect to the anticipated
geological sequence, is presented below in Table 64.

Table 64 Summary of hydrogeological setting — Zone J

Condition Description

Zone J is underlain by a Secondary A Aquifer relating to the Kellaways
Formation and the Cornbrash Formation, and unproductive strata relating to

Aquif the Oxford Clay Formation.
uifer
cr?aracteristics The potential presence of low permeability clay at relatively shallow depths

beneath the site, while restricting downwards migration, may increase the
potential for lateral migration of shallow groundwater (and therefore mobile
contamination, if present).

The anticipated depth to groundwater is in the order of 3 m below ground level

D;Zt:dt\f/ater estimated from BGS Logs. Shallow groundwater in the zone area is anticipated
gnd flow to flow in an easterly direction, i.e. in line with local topography and in the

direction of the River Witham.

Groundwater Most of the zone is currently unsurfaced and will therefore drain directly to

recharge/ ground.

attenuation

Licensed The environmental database report indicates that there are 2 groundwater
groundwater abstractions within a 1 km radius of the zone, none of which are licenced for
abstractions public potable water supply.

Source Information available in the Envirocheck report indicates that the zone does not
protection lie within a designated source protection zone.

zones

13.6 Hydrology

A summary of the hydrology within the site area is summarised in Table 65.
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Table 65 Summary of hydrology in site area — Zone J

Condition Description

There are multiple small ponds located within 1 km of the zone to the south

\?v:glrziurses/ and the east, as well as many drainage ditches located within and around

features the zone. There is a stream running through the village of Kirkby Green
which flows to the east.

Surface water The environmental database report indicates that there are no surface water

abstractions abstractions within a 1 km radius of the zone.

Evidence from the Envirocheck report indicates that drainage

Site drainage ditches/streams are present within the zone and in the surrounding area.

The indicative floodplain map for the area shows that the majority of the

Prellmllnary zone does not lie within any designated floodplains, with the exception of a
flood risk . R

small area in the east of the zone, which is in zones 2 and 3
assessment

(flooding/extreme flooding from Rivers without defences).

13.7 Sensitive land uses

Table 66 provides a summary of any environmentally sensitive areas identified within 250
m of the site based on the environmental database report.

Table 66 Environmentally sensitive areas — Zone J

Present within Likely pathways from

FEEITES 250 m of site?  Details site?

International designations
— Ramsar wetland, Special
Area of Conservation 0 N/A N/A
(SAC), Special Protection
Area (SPA)

National designations —
Site of Special Scientific
Interest (SSSI), National 0 N/A N/A
Nature Reserve (NNR),
ancient woodland

Local designations — Local
Nature Reserve, Site of

Importance for Nature 0 N/A N/A
Conservation (SINC)
Scopwick
Nearest high sensitivity Low Field . .
Farm and Lateral migration of
development, e.g. Yes . . . .
) . residential potential contaminants.
residential h
homes in
Kirkby Green
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14 DESK-BASED ASSESSMENT — ZONE K

Zone K does not encompass any of the site itself, beginning 900 m to the north and west
of the site and including the remaining 100 m of the 1 km search buffer. Due to this, only
the historical development of the land has been deemed relevant to the site assessment.

14.1 Site history

14.1.1 Historical development record

The development history of Zone K and the
surrounding area based upon assessment of historical
plans and records is detailed in Table 67. The
historical maps reviewed are shown within the
environmental database report in Appendix D11.

Table 67Summary of historical development —Zone K

Date | Date

from to Historical Land Use (off-site) Distance (m) and orientation
1887 | 1888 | There is a road/track running in a southwest-to-northeast direction approximately
900 m north of the zone, as well as another road running in a southeast-to-
northwest direction called Bloxholm Lane approximately 500 m north of the zone.
1889 | 1904 Data Gap
1905 | 1906 No Change
1907 | 1946 Data Gap
1947 | 1956 No Change
1957 | 1972 Data Gap
1973 | 1979 No Change
1980 | 1984 Data Gap
1985 No Change
1986 | 1993 Data Gap
1994 No Change
1995 | 1999 Data Gap
2000 No Change
2001 | 2021 Data Gap
2022 The road running southwest-to-northeast is named as Long Wood Lane.
Relevant information sources: Historical OS maps XI Town plans [0 Information from the Local
Planning Authority [0 Aerial photography O Previous reports [J

Note: Reference to published historical maps provides invaluable information regarding the

land use history of the site, but historical evidence may be incomplete for the period pre-
dating the first edition and between successive maps.
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The most significant sources of potential contamination are associated with the
agricultural land use of the site.

14.2 Information from environmental database report

Relevant environmental permits and incidents detailed within the environmental database
report (see Appendix D11) are summarised below in Table 68.

Table 68 Summary of environmental permits, landfills and incidents — Zone K

Entries Entries

Entries <250 m >250 m

Data type from site from site | Details

on-site of

relevance

Agency and hydrological

Environmental permits —
incorporating Integrated
Pollution Prevention and
Control, Integrated Pollution 0 0 0 N/A
Controls, Local Authority
Integrated Pollution Prevention
and Control

Enforcement and prohibition

. 0 0 0 N/A
notices

Pollution incidents to controlled
waters, Prosecutions relating to
controlled waters, Substantiated 0 0 0 N/A
pollution incident register, Water
Industry Act referrals

Discharge consents 0 0 0 N/A
Registered radioactive 0 0 0 N/A
substances
Landfill and waste
Active landfills 0 0 0 N/A
Historic / closed landfills 0 0 0 N/A
cher waste management 0 0 0 N/A
licences
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Entries Entries
Entries <250 m >250 m
Data type . from site from site | Details
on-site
of
relevance
Potentially in-filled land (pit,
quarry, pond, marsh, river, 0 0 0 N/A
stream, dock etc)
Hazardous substances/ industrial land uses
Control of Major Accident
Hazards (COMAH) sites 0 0 0 N/A
Explosives sites, Notification of
Installations Handling
Hazardous Substances
(NIHHS), Planning hazardous 0 0 0 N/A
substance consents/
enforcements
Cor.ltamlnatgd land Par‘.t 2A 0 0 0 N/A
register entries and notices
Con_temporary trade directory 0 0 0 N/A
entries
Fuel station entries 0 0 0 N/A

Note: Entries have only been included within the table where they are located within a
250 m radius of the site or, where they fall outside of this radius but are considered to

comprise a significant entry.

No potential sources of contamination have been identified from the environmental

database report for Zone K.
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Site history

15.1.1 Historical development record

The development history of Zone L and the
surrounding area based upon assessment of historical
plans and records is detailed in Table 69. The
historical
environmental database report in Appendix D12.

Table 69Summary of historical development — Zone L

Date
from

1887

maps

Date
to

1888

reviewed are shown within the

Historical Land Use (on-site)

Zone L is predominantly fields, although
Blankney Dairy is located in the west of the
zone (L7), and brickyard plantation, which has
a structure built in its centre, is located in the
southwest of the zone (L2). There seem to be
multiple small ponds located around the zone.
There is a track/road running alongside the
boundary of the zone in the northeast. There
are some other wooded areas on the zone
named Ash Holt and Catton’s Holt, located in
the southwest (L3) and the northeast (L12) of
the zone respectively.

1889

1904

Data Gap

1905

1906

No Change

1907

1946

Data Gap
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Date pDate

Historical Land Use (on-site) Area of site
from | to

1947
There is a small structure which has been built
in the southeast of the zone (L8). No other
significant change.
1948 | 1955 Data Gap
1956
No Change
1957 | 1978 Data Gap
1979
The Blankney Dairy in zone L7 is now called
Hall Farm and has undergone some
development.
1980 | 1984 Data Gap
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Date | Date . . .
Historical Land Use (on-site) Area of site
from | to
There is no longer a built structure within
Brickyard Planation in zone L8. Numerous ;:f'_ 1 ? - - :
drains are now labelled across the zone. & - oot i
\ \ oo 8. 1 |
.\.._..\ Ii: I
1986 | 1993 Data Gap
1994 No Change -
1995 | 1999 Data Gap
2000 No Change
2001 | 2021 Data Gap
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Date pDate
from | to

Historical Land Use (on-site) Area of site

2022

No Change ' !

el o) Historical Land Use (off-site) Distance (m) and orientation

from | to

1887 | 1888 | The village of Blankney is located within 100 m northwest of the zone, and the
village of Metheringham is located 500 m north. There is a road immediately west of
the western boundary of the zone, running in a north-to-south direction. There is a
Quarry, Old Quarry and Old Stone Pit located approximately 500 m southwest of
the zone, one quarry is located on the western boundary in zone L11 in the north of
the zone and 250 m northwest of the zone. The Great Northern & Great Eastern
Joint Railway line is located 300 m north of the zone running in a southeast-to-
northwest direction, and there are two pumps and a well located 150 m west of the
zone and 400 m north of the zone, adjacent to the northbound road. There is a
small fish pond located 50 m north of the zone (L7). Blankney Park is located
200 m west of the zone (L6), and there are various forested areas surrounding the
zone. There is a watercourse located approximately 200 m north of the zone
flowing in an easterly direction.

1889 | 1904 Data Gap

1905 | 1906 No Significant Change

1907 | 1946 Data Gap
The quarry located southwest of the zone has expanded, and this later becomes

1947 | 1950 Longwood Quarries. There has been some small level of development in the
villages of Blankney and Metheringham. A power line is running in a southeast to
the northwest direction approximately 250 m southwest of the zone.

1951 | 1955 Data Gap

1956 No Significant Change

1957 | 1972 Data Gap
There has been some more development within Blankney village. The Old Quarry

1973 | 1979 | located on the western boundary in the north of the site is no longer present. There
has been a significant amount of residential development in Metheringham.

1980 | 1984 Data Gap

1985 The quarry located southwest of the site has undergone some development and

expansion. There is a golf course located 250 m west of the site.
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zzt:‘ tDoate Historical Land Use (off-site) Distance (m) and orientation
1986 | 1993 Data Gap

1994 No Significant Change
1995 | 1999 Data Gap

2000 Many drains are labelled across the site and in the surrounding area.
2001 | 2021 Data Gap

2022 No Change
Relevant information sources: Historical OS maps X Town plans OO Information from the Local
Planning Authority O Aerial photography I Previous reports O

Note: Reference to published historical maps provides invaluable information regarding the

land use history of the site, but historical evidence may be incomplete for the period pre-
dating the first edition and between successive maps.

The most significant sources of potential contamination are associated with the
agricultural land use of the site. It should be noted that while Blankney Dairy is shown
within the site boundary in the historical maps, in reality it is located outside the site redline
boundary and would be considered an off-site feature.

It is not clear whether the land functioned as arable farmland, however if this is the case
then there may be some level of contamination associated with agricultural industry and
the use of pesticides, herbicides and fertilisers.

15.2 Information from environmental database report

Relevant environmental permits and incidents detailed within the environmental database
report (see Appendix D12) are summarised below in Table 70.

Table 70 Summary of environmental permits, landfills and incidents — Zone L

Entries Entries
Entries <250 m >250 m
Data type , from site from site | Details
on-site
of
relevance
Agency and hydrological
511 m SW:
Longwood Quarries
Environmental permits — Ltd, IPPC/2004/9,
incorporating Integrated PG3/8 quarry
Pollution Prevention and processes including
Control, Integrated Pollution 0 0 1 roadstone plants
Controls, Local Authority and the size
Integrated Pollution Prevention reduction of bricks,
and Control tiles and concrete,
authorised.
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Data type

Entries
<250 m

SIS from site

on-site

Entries
>250 m
from site
of
relevance

Details

99 m NE: Property
Type Not Given,

Pollution incidents to controlled Oils (Diesel),

waters, Prosecutions relating to 0 of Tributary of Car

controlled waters, Substantiated 0 1 relevance Dyke, 24/08/1996,

pollution incident register, Water Ref. 2552,

Industry Act referrals Unknown Cause,
Cat 3 Minor
Incident.
701 NE: Anglian
Water Services
Limited, WWTW,
Ref. Aw3nff821,
22/12/2021,

Discharge consents 0 0 1of Sewage Discharges

relevance | (Final/Treated

Effluent),
Freshwater
Stream/River,
Tributary of Carr
Dyke.

Landfill and waste

Active landfills 0 0 0 N/A
393 m SW:
Longwood Quarry,
Licence No. 70908,
Landfills Taking

Historic / closed landfills 0 0 1 Non-Biodegradable
Wastes (Not
Construction),
Issued 27/02/1987,
Closure.

cher waste management 0 0 0 of N/A

licences relevance

Potentially in-filled land (pit,

quarry, pond, marsh, river, 0 0 0 N/A

stream, dock etc)
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Entries Entries

Entries <250 m >250 m

Data type from site from site | Details

on-site of

relevance

Hazardous substances/ industrial land uses

Explosives sites, Notification of
Installations Handling
Hazardous Substances

(NIHHS), Planning hazardous 0 0 0 N/A
substance consents/

enforcements

Contaminated land Part 2A 0 0 0 N/A

register entries and notices

364mW:A&JA
Roberts, Fishing &
Angling Equipment,

Con.temporary trade directory 0 0 2 of Inactive.

entries relevance
519 m SW:
Longwood Quarries,
Quarries, Active.
Bypass Service

Fuel station entries 0 0 1 Station, Texaco,

Petrol Station,
Open.

Note: Entries have only been included within the table where they are located within a

250 m radius of the site or, where they fall outside of this radius but are considered to
comprise a significant entry.

Similar to Zone |, the environmental database report has identified a licensed waste
management facility within 400 m of the western boundary of the zone (Longwood
Quarry). The report suggests that part of the quarry is used as a waste treatment facility
(maximum 75,000 tonnes per year) and another part as a registered landfill site,
authorised to accept agricultural waste and “Lincs Category A — Solid Inert”.

The pollution incident listed was categorised as a minor incident and is not considered to
be a cause for concern.

15.3 Site geology

15.3.1 Anticipated geological sequence
Published records (British Geological Survey, 2022) for the area and available historical
borehole logs indicate the geology of the site to be characterised by the succession
recorded in Table 71.
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Table 71 Site geology — Zone L

Strata Description Estimated Permeability Map Legend
thickness
Tidal Flat Normally a consolidated soft Variable Variable
Deposits silty clay with layers of peat,
(north east of sand and a basal gravel. A N’
the site only) stronger, desiccated surface
zone is sometimes present.
Cornbrash Limestone, medium to fine Typically 2 | Permeable
Formation grained, predominantly —-4m
(east of the site | bioclastic wackestone and
only) packstone with sporadic
peloids. Thin argillaceous
partings or interbeds of
argillaceous mudstone may
occur.
Blisworth Clay Silicate-mudstone, grey, 2m-4m | Impermeable l
Formation commonly variegated purplish A
(eastern part of | red, yellow and green, poorly
the site only) bedded to blocky. Mudstone
weathers to a highly plastic Ly ara A
clay. Vhasabibiniabivivbig
Blisworth Pale grey to off-white or Typically 6 | Permeable
Limestone yellowish limestones with thin | —=7 m
Member marls and mudstones,
fossiliferous, bioturbated
peloidal, ooidal and shell- g7
fragmental more-or-less
argillaceous packstones and
wackestones, subordinate
cross-bedded ooidal shell-
fragmented grainstones.
Rutland Grey marine mudstone Typically 8 | Permeable
Formation passing up into non-marine -12m
mudstone and siltstone, with a
greenish-grey rootlet bed at
the top.
Lincolnshire Limestone, typically calcilutites | Typically 0 | Permeable
Limestone and peloidal wackestones and | —30m
Formation packstones in the lower part

and high energy ooidal and
shell fragmental grainstones in
the upper part.

Relevant information sources: BGS Geoindex XI BGS borehole logs OO Previous Sl reports [

With reference to the historical data the majority of the site has never been developed,
and widespread Made Ground would not be anticipated, however there may be localised
Made Ground at the structure located within Brickyard Plantation.
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The site would be expected to be directly underlain by a limited thickness of topsoil.

Image 13: Anticipated Geology — Zone L

A summary of historical BGS borehole records within and near the zone are provided in
Table 72 below.

Table 72 Summary of BGS borehole records — Zone L

Borehole ref Depth (m) Map Legend
TF05 NE1 940.00 o
TFO5 NE16 18.00 ‘

A copy of these borehole logs is presented in Appendix E.

Radon

The environmental database report indicates that the zone is located within an area where
more than 1% of homes are above the Action Level (termed an ‘Affected Area’) and
indicates that radon protection measures are required. The report indicates that 5-10% of
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homes are at or above the Action Level of 200 Bq m-3. Although the radon data used in
production of the ukradon.org indicative atlas comes from measurements in homes, the
maps indicate the likely extent of the local radon hazard in all buildings.

In Affected Areas radon concentrations are generally low in well-ventilated workplaces
such as workshops, but problems have been found in some more confined workplaces,
such as offices, where rates of ventilation are relatively slow. HSE guidance suggests that
where a premise is in an Affected Area, the employer should take a precautionary
approach and undertake measurements in all premises located within an Affected Area.
Based on the information in the database report, it would be prudent to arrange monitoring
of any poorly ventilated areas to determine if there is a current risk to site staff. If the zone
is considered for future residential development, further assessment will be required, in
line with the guidance provided in BRE publication 211 “Radon: Guidance on Protective
Measures for New Dwellings (2015)”.

15.4 Mining and quarrying
Evidence has been sought to identify any mining, quarrying, landfilling and land
reclamation operations, past and present, which have taken place within 500m of the
zone.
15.4.1 Areas of other (rock or mineral) mining
Zone L lies in an area with a known history of quarrying of limestone from the Lincolnshire
Limestone Member. While there is no evidence of pits or quarries within the zone, there
is a large quarry located immediately adjacent to the zone to the southwest (Longwood
Quarries).
15.5 Hydrogeology
A summary of the hydrogeological setting of the zone, with respect to the anticipated
geological sequence, is presented below in Table 73.
Table 73 Summary of hydrogeological setting — Zone L
Condition Description
Zone L is underlain by a Secondary A Aquifer relating to the Cornbrash
Formation, a Secondary B Aquifer relating to the Rutland Formation and
unproductive strata relating to the Blisworth Clay Formation, as well a Principal
. Aquifer relating to the Blisworth Limestone Formation and the Lincolnshire
Aquifer o Limestone Formation.
characteristics . . .
The potential presence of low permeability clay at relatively shallow depths
beneath the site, while restricting downwards migration, may increase the
potential for lateral migration of shallow groundwater (and therefore mobile
contamination, if present).
Depth to The anticipated depth to groundwater is in the order of 12 m below ground level
groundwater estimated from BGS Logs. Shallow groundwater in the zone area is anticipated
and flow to flow in an easterly direction, i.e. in line with local topography and in the
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Condition Description
direction of the River Witham. Localised shallow groundwater may be present
within superficial granular deposits such as the Tidal Flat Deposits.
Groundwater Most of the site is currently unsurfaced and will therefore drain to ground.
recharge/
attenuation
Licensed The environmental database report indicates that there are 2 groundwater
groundwater abstractions within a 1 km radius of the zone, none of which are licenced for
abstractions public potable water supply.
Source Information available in the Envirocheck report indicates that the zone does not
protection lie within a designated source protection zone.
zones

A summary of the hydrology within the zone area is summarised in Table 74.

Table 74 Summary of hydrology in site area — Zone L

Condition Description

Surface
watercourses/
features

There are some small ponds located within and around the zone, as well as
multiple drainage ditches within and around the zone. There is a stream
running through the village of Blankney which flows to the east.

Surface water
abstractions

The environmental database report indicates that there are 9 surface water
abstractions within a 1 km radius of the zone.

Site drainage

Evidence from the Envirocheck report indicates that drainage
ditches/streams are present within the zone and in the surrounding area.

Preliminary
flood risk
assessment

The indicative floodplain map for the area shows that the majority of the
zone does not lie within any designated floodplains, with the exception of a
small area in the east of the zone, which is in zones 2 and 3
(flooding/extreme flooding from Rivers without defences).

Sensitive land uses

Table 75 provides a summary of any environmentally sensitive areas identified within 250
m of the zone based on the environmental database report.
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Table 75 Environmentally sensitive areas — Zone L

Feature

International designations
— Ramsar wetland, Special
Area of Conservation
(SAC), Special Protection
Area (SPA)

Present within
250 m of site?

Details

N/A

Likely pathways from
site?

N/A

National designations —

Site of Special Scientific
Interest (SSSI), National
Nature Reserve (NNR),

ancient woodland

N/A

N/A

Local designations — Local
Nature Reserve, Site of
Importance for Nature
Conservation (SINC)

N/A

N/A

Nearest high sensitivity
development, e.g.
residential

Yes

Residential:
Blankney Hall

Lateral migration of

potential contamination.
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16
16.1

Site history

16.1.1 Historical development record

The development history of Zone M and the
surrounding area based upon assessment of historical
plans and records is detailed in Table 76. The
historical maps reviewed are shown within the
environmental database report in Appendix D13.

Table 76Summary of historical development — Zone M

Date | Date

Historical Land Use (on-site) Area of site
from | to

1887 | 1888 | Blankney Farm and Blankney Brickyard are
located in the northeast of the zone (M5 and
M9), and there are some small ponds in the
brickyard. Blankney Gorse is located in the
centre of the zone (M5), and there are other
small ponds located around the zone in the
west. Scopwick Lodge Farm is located in the
southwest of the zone (M1). Blankey Farm,
Blankney Brickyard and Scopwick Lodge are
all technically outside the site redline boundary
and therefore treated as off-site features going

forward.
1889 | 1904 Data Gap
1905 | 1906
No Change
1907 | 1946 Data Gap
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Date pDate
from | to

IENCES

Historical Land Use (on-site)

Area of site

1947 | 1950
No Change
1951 | 1955 Data Gap
1956
Blankney Gorse is no longer present on the
site.
1957 | 1978 Data Gap
1979
No Change
1980 | 1984 Data Gap
o . AR
There are many drains labelled within the zone. L "';' E
1985 L e
No other significant change. \ P b
N <t I'\:"" "\.I -
1986 | 1993 Data Gap
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Date pDate
from | to

Historical Land Use (on-site) Area of site

1994 No Change e T et

..... W
.

1995 | 1999 Data Gap

2000 No Change
A8
2001 | 2021 Data Gap
2022 No Change

Date | Date
from to

Historical Land Use (off-site) Distance (m) and orientation

1887 | 1888 | The surrounding area is primarily fields, presumably used for agricultural purposes.
The Great Northern and Great Eastern Joint Railway is located along the eastern
boundary of the zone, and there is a road running in an east-to-west direction along
the northern boundary of the zone. There are some small ponds located around the
zone to the north and the east, and there is a Gravel Pit and an Old Gravel Pit
located approximately 850 m north of the zone. A forested area called Pigeon Holt
is located 500 m southeast, and Barf Holt is located 750 m north, just south of the
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DatE e Historical Land Use (off-site) Distance (m) and orientation
from | to
Old Gravel Pit. Moor Lane is located 800 m north of the zone. There is a
watercourse running alongside the railway line, which splits off in a north-easterly
direction at the northern boundary of the zone. The water is flowing in a north-
bound direction. Moor Farm is located approximately 1.1 km southeast of the zone.
1889 | 1904 Data Gap
1905 | 1906 No Significant Change
1907 | 1946 Data Gap
1947 | 1950 No Significant Change
1951 | 1955 Data Gap
Moor Farm has been developed and has expanded to be within 1 km of the zone in
1956 the southeast. There is now an airfield located 1 km northeast of the zone, and
some structures have been built 1 km east of the zone, possibly associated with the
airfield. There is a small building located 500 m northwest of the zone.
1957 | 1972 Data Gap
1973 | 1979 No Significant Change
1980 | 1984 Data Gap
There has been a large amount of development around the airfield, although this
1985 may not be associated with it directly. Pigeon Holt is now named as King’s Covert,
and Moor Farm is now named Westmoor Farm. There are many drains labelled
across the zone.
1986 | 1993 Data Gap
1994 No Significant Change
1995 | 1999 Data Gap
The airfield is marked as disused. There are five reservoirs located immediately
adjacent to the north-eastern boundary of the site, and beyond these there is a golf
2000 . o .
course where there are some structures which are presumably buildings associated
with the golf course.
2001 | 2021 Data Gap
2022 Blankney Koi Centre is located east of the golf course. No other significant change.
Relevant information sources: Historical OS maps X Town plans O Information from the Local
Planning Authority O Aerial photography I Previous reports O

Note: Reference to published historical maps provides invaluable information regarding the

land use history of the site, but historical evidence may be incomplete for the period pre-
dating the first edition and between successive maps.

The most significant sources of potential contamination are associated with the
agricultural land use of the site. It should be noted that while Blankey Farm, Blankney
Brickyard and Scopwick Lodge are all shown within the site boundary in the historical
maps, in reality they are located outside the site redline boundary and would be
considered off-site features.
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It is not clear whether the land functioned as arable farmland, however if this is the case
then there may be some level of contamination associated with agricultural industry and
the use of pesticides, herbicides and fertilisers.

16.2 Information from environmental database report

Relevant environmental permits and incidents detailed within the environmental database
report (see Appendix D13) are summarised below in Table 77.

Table 77 Summary of environmental permits, landfills and incidents — Zone M

Entries Entries

Entries <250 m >250 m

Data type from site from site | Details

on-site of

relevance

Agency and hydrological

Environmental permits —
incorporating Integrated
Pollution Prevention and
Control, Integrated Pollution 0 0 0 N/A
Controls, Local Authority
Integrated Pollution Prevention
and Control

Enforcement and prohibition

. 0 0 0 N/A
notices

Pollution incidents to controlled
waters, Prosecutions relating to
controlled waters, Substantiated 0 0 0 N/A
pollution incident register, Water
Industry Act referrals
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Data type

Discharge consents

Entries
<250 m

SIS from site

on-site

Entries
>250 m
from site
of
relevance

Details

On site: British
Railways Eastern
Region, Ref.
Pr3ifu437,
08/01/1970 to
01/10/1996,
Unknown Type,
Onto Land.

338 m N: Martin
Moor Golf Club Ltd,
Ref. Prnnf18569,
Issued 06/06/2006,
Sewage and Trade
Combined,
Freshwater
Stream/River,
Tributary New Cut
Drain.

941 m SE: Edward
P F Scoley,
WWTW,
Prnnf12126,
15/09/1197,
Sewage Discharges
(Final/Treated
Effluent),
Freshwater
Stream/River,
Unnamed Ditch
Tributary Queen.

Registered radioactive
substances

N/A

Landfill and waste

Active landfills

N/A

Historic / closed landfills

N/A
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Entries Entries
Entries <250 m >250 m
Data type " from site from site Details
on-site
of
relevance
cher waste management 0 0 0 N/A
licences
Potentially in-filled land (pit,
quarry, pond, marsh, river, 0 0 0 N/A
stream, dock etc)
Hazardous substances/ industrial land uses
Control of Major Accident
Hazards (COMAH) sites 0 0 0 N/A
Explosives sites, Notification of
Installations Handling
Hazardous Substances
(NIHHS), Planning hazardous 0 0 0 N/A
substance consents/
enforcements
CoQtamlnatgd land Par.t 2A 0 0 0 N/A
register entries and notices
Con.temporary trade directory 0 0 0 N/A
entries
Fuel station entries 0 0 0 N/A

Note: Entries have only been included within the table where they are located within a

250 m radius of the site or, where they fall outside of this radius but are considered to
comprise a significant entry.

16.3 Information from regulatory authorities

16.3.1 Site services

Buried utility services and their backfill can provide preferential pathways for gas, vapour
or groundwater to migrate along to another part of the site or to a receptor. They can also
represent significant constraints to development.

Obtaining a full set of service plans was outside the scope of this report. Services identified
on-site during the walkover are detailed in section 17.
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16.4

Site geology

16.4.1 Anticipated geological sequence

Published records (British Geological Survey, 2022) for the area and available historical
borehole logs indicate the geology of the site to be characterised by the succession
recorded in Table 78.

Table 78 Site geology — Zone M

Strata Description Estimated Permeability Map Legend
thickness

Tidal Flat Normally a consolidated soft | Variable Variable

Deposits silty clay with layers of peat,

(north east of | $and and a basal gravel. A b

the site only) stronger, desiccated surface

zone is sometimes present.

Kellaways Mudstone, grey, commonly Typically 5 | Permeable
Formation silici-silty or silici-sandy, with | — 8m
(predominantly in the upper
part) beds of generally
calcareous siltstone and

sandstone.
Cornbrash Limestone, medium to fine Typically 2 | Permeable
Formation grained, predominantly —4m
(east of the site | bioclastic wackestone and
only) packstone with sporadic

peloids. Thin argillaceous
partings or interbeds of
argillaceous mudstone may
occur.

Relevant information sources: BGS Geoindex XI BGS borehole logs OO Previous Sl reports [

With reference to the historical data the majority of the site has never been developed,
and widespread Made Ground would not be anticipated.

The site would be expected to be directly underlain by a limited thickness of topsail.

Table 79 Summary of BGS borehole records — Zone M

Borehole ref Depth (m) Map Legend
TF06 SE20 69.22

TFO5 NE17 18.00 o
TF05 NE22 59.00

A copy of these borehole logs is presented in Appendix E.
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Image 14: Anticipated Geology — Zone M

Radon

The environmental database report indicates that the zone is located within an area where
more than 1% of homes are above the Action Level (termed an ‘Affected Area’) and
indicates that radon protection measures are required. The report indicates that 5-10% of
homes are at or above the Action Level of 200 Bq m-3. Although the radon data used in
production of the ukradon.org indicative atlas comes from measurements in homes, the
maps indicate the likely extent of the local radon hazard in all buildings.

In Affected Areas radon concentrations are generally low in well-ventilated workplaces
such as workshops, but problems have been found in some more confined workplaces,
such as offices, where rates of ventilation are relatively slow. HSE guidance suggests that
where a premise is in an Affected Area, the employer should take a precautionary
approach and undertake measurements in all premises located within an Affected Area.
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Based on the information in the database report, it would be prudent to arrange monitoring
of any poorly ventilated areas to determine if there is a current risk to site staff. If the site
is considered for future residential development, further assessment will be required, in
line with the guidance provided in BRE publication 211 “Radon: Guidance on Protective
Measures for New Dwellings (2015)".

16.5 Mining and quarrying

Evidence has been sought to identify any mining, quarrying, landfilling and land
reclamation operations, past and present, which have taken place within 500 m of the site.

16.5.1 Areas of other (rock or mineral) mining

Zone M lies in an area with a known history of quarrying of limestone from the Lincolnshire
Limestone Member. While there is no evidence of pits or quarries within the zone,
historically there were some gravel pits located approximately 850 m north of the zone.

16.6 Hydrogeology

A summary of the hydrogeological setting of the zone, with respect to the anticipated
geological sequence, is presented below in Table 80.

Table 80 Summary of hydrogeological setting — Zone M

Condition Description

Zone M is underlain by a Secondary A Aquifer relating to the Kellaways
Formation and the Cornbrash Formation.

Aquifer The potential presence of low permeability clay at relatively shallow depths
characteristics | beneath the zone, while restricting downwards migration, may increase the
potential for lateral migration of shallow groundwater (and therefore mobile
contamination, if present).

The anticipated depth to groundwater is in the order of 16.6 m below ground

Depth to level estimated from BGS Logs. Shallow groundwater in the zone area is
groundwater anticipated to flow in an easterly direction, i.e. in line with local topography and
and flow in the direction of the River Witham. Localised shallow groundwater may be

present within superficial granular deposits such as the Tidal Flat Deposits.

Groundwater Most of the zone is currently unsurfaced and will therefore drain directly to

recharge/ ground.
attenuation
Licensed The environmental database report indicates that there are 2 groundwater
groundwater abstractions within a 1 km radius of the zone, none of which are licenced for
abstractions public potable water supply.
Source Information available in the Envirocheck report indicates that the zone does not
protection lie within a designated source protection zone.
zones
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16.7 Hydrology
A summary of the hydrology within the zone area is summarised in Table 81.
Table 81 Summary of hydrology in site area — Zone M
Condition Description
There are some small ponds located within and around the zone, as well as
Surface . ) . ) . .
multiple drainage ditches on and around the site. There is a stream running
watercourses/ - - ) . L
alongside the railway line on the eastern boundary of the site, flowing in a
features s
northerly direction.
Surface water The environmental database report indicates that there are no surface water
abstractions abstractions within a 1 km radius of the zone.
Site drainaqe Evidence from the Envirocheck report indicates that drainage
9 ditches/streams are present within the zone and in the surrounding area.
Preliminary The indicative floodplain map for the area shows that the northeast of the
flood risk zone lies within flood zones 2 and 3 (flooding/extreme flooding from Rivers
assessment without defences).
16.8 Sensitive land uses
Table 82 provides a summary of any environmentally sensitive areas identified within 250
m of the site based on the environmental database report.
Table 82 Environmentally sensitive areas — Zone M
Present within : Likely pathways from
Feature 250 m of site?  Dctails site?
International designations
— Ramsar wetland, Special
Area of Conservation 0 N/A N/A
(SAC), Special Protection
Area (SPA)
National designations —
Site of Special Scientific
Interest (SSSI), National 0 N/A N/A
Nature Reserve (NNR),
ancient woodland
Local designations — Local
Nature Reserve, Site of 0 N/A N/A
Importance for Nature
Conservation (SINC)
Nearest high sensitivity
development, e.g. Yes
residential
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17 SITE RECONNAISSANCE FINDINGS

A site reconnaissance survey was completed between the 20" and 215t October 2022 by
RSK. The characteristics of the site observed during the walkover and from current
ordnance Survey maps are summarised in Table 83.

A site plan showing the photograph locations is provided in Figure 6 with photographic
records included in Appendix F detailing the main features identified below.

Whilst the walkover summary includes consideration of current operations and
housekeeping on the site as potential sources of contamination, it does not constitute a
comprehensive environmental audit of the site, as covered under ISO 14001.

Table 83 Site reconnaissance findings

Feature Description

Physical characteristics

Access constraints

The site comprises many fields which do not all have easy access
points. Many are accessible from main roads, while others are only
accessible via adjoining fields.

Site topography

Due to the nature of the site, the ground was often uneven, however the
majority of the site was essentially flat, with some exceptions. In
general, across the entirety of the site the ground slopes downwards to
the east, and in the west of the site (Zone D), the site was sloping
downwards to the south.

Surface cover

The vast majority of the site was unsurfaced. There were some small
areas of hardstanding found in various areas, including; zone A16
(central), zone E16 (northeast) and zone M5 (northeast) and zones J13
and M1. These hardstanding areas are all associated with agricultural
activity around the site, and appear to be for stockpiling (A16, E16, M5)
or there are buildings in the particular area (J13 and M1).

Site drainage

Many drainage ditches were noted across the site, some of which had
outfall points. It is likely that the site is draining to lesser watercourses
such as Scopwick Beck and Springwell Brook, with all watercourses
ultimately discharging into the River Witham in the east.

There were areas of waterlogging noted around the site, however the
site walkover was conducted on two days of heavy rainfall.

Surface water

There were multiple drainage ditches on and adjacent to the site. No
visual evidence of contamination was noted in any watercourses. The
nearest major watercourse to the site is the River Witham to the east.

Trees and hedges

Most of the fields are divided by trees, hedges or shrubs, and there are
multiple forested areas across the site, found in zones B10, B14, D4,
E6, H4, L3, L8 and L12.

Invasive species

Based upon the walkover survey obvious evidence of Japanese
Knotweed or other invasive species has not been identified on-site.
However, it should be noted that a detailed survey of the possible
presence or absence of invasive species is outside of the scope of
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Feature Description

investigation and consideration should be given to commissioning a
specialist survey, as necessary.

Existing buildings
on-site

The site contains multiple buildings associated with its agricultural land
use, including; Scopwick Low Field Farm (J13 and M1), two barns (both
located in M5, one in the southwest and one in the northeast), and two
residential homes (both located in M9, one in the central south and one
in the southeast).

Retaining walls and
adjacent buildings
on or close to site
boundary

No retaining walls observed.

There are some buildings which are located within the outer site
boundary site but are not within the overall site redline boundary. These
include a sewage works facility located within H4, a residential home
and equestrian facility within F13, the Slate House estate in E2 and E6
and a dilapidated barn located in 15.

Basements on-site

No evidence of existing or infilled basements was observed.

Made ground,
earthworks and

quarrying

None observed

Potentially unstable
slopes on or close
to site

None observed

Buried and
overhead services
present

Overhead services were noted in multiple locations across the site,
including; L12, L8, M5, J14, M9, 19, 115, 116, M1, L6, E16, E15, B13, D4.
There were several manhole covers noted on site within zones M5, M2,
116, 115, 19 and E9.

Additionally, there was a gas pipeline marker observed in zone 16, and

gas taps were noted in zone E, specifically running in an east-to-west
direction across E15, E14, E13.

Environmental characteristics

Underground/
above ground
storage tanks and
pipework

There was a storage tank noted within zone M5, although technically
this does not fall within the site redline boundary. The absence of
bunding, staining or any other pumping infrastructure suggests this is
probably used as water storage. No other storage tanks observed.

Potentially
hazardous materials
storage and use

None observed, however, considering the agricultural land use of the
site there are likely to be chemicals and other materials stored on site
which were not directly observed during the reconnaissance survey.

Asbestos-containing
materials

No obvious asbestos construction materials were observed but a
detailed survey of the buildings would be required to confirm the
presence or otherwise of asbestos-containing materials.

Waste storage

None observed

Fly-tipping None observed
Electricity sub-

stations/ None observed
transformers
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Feature Description

Evidence of
possible land
contamination on-
site

None observed

There are quarries located adjacent to the site in the southwest (A8 and
B5) and the northeast (L1, L2, 113, 114), there is RAF Digby Sewage
Treatment Works located in H4 and there is a petrol filling station
located in 110. These sites represent the most likely off-site sources of
contamination due to their industrial activities and their close proximity
to the site.

Potential off-site
sources of ground
contamination

No potentially significant on-site land contamination or geotechnical issues were identified
during the site reconnaissance survey.

RAF Digby, the sewage treatment works and quarries directly adjacent to the site
boundaries may be considered potential sources of off-site contamination.

Due to the size of the site, the reconnaissance survey was generally limited to the external
perimeter of the site and therefore a number of the former ponds and quarries were not
directly observed.
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PRELIMINARY GEOTECHNICAL
CONSTRAINTS

18.1

18.2

Design class

BS EN 1997-1 defines three different Geotechnical Categories that structures may fall
into, which are summarised as follows:

e Category 1: Small and relatively simple structures for which it is possible to ensure
that the fundamental requirements will be satisfied on the basis of experience and
qualitative geotechnical investigations; with negligible risk

e Category 2: Conventional types of structure and foundation with no exceptional risk or
difficult ground or loading conditions

e Category 3: Structures or part of structures, which fall outside limits of Geotechnical
Categories 1 and 2. Examples include very large or unusual structures; structures
involving abnormal risks, or unusual or exceptionally difficult ground or loading
conditions; structures in highly seismic areas; structures in areas of probable site
instability or persistent ground movements that require separate investigation or
special measures.

Based on the information provided above on the proposed development and in view of
the anticipated ground conditions, a Geotechnical Category of Category 2 has been
assumed for the purposes of designing the geotechnical investigation. This should be
reviewed at all stages of the investigation and revised where necessary.

Preliminary geotechnical hazards assessment

A summary of commonly occurring geotechnical hazards associated with the anticipated
geology identified within each zone is given in Table 84 together with an assessment of
whether the site may be affected by each of the stated hazards.

Table 84 Summary of preliminary geotechnical risks that may affect site

Zone of site likely to be affected . . . . .
Engineering considerations if

hazard affects site

Hazard category based on desk study findings
and proposed development*

Sudden lateral A B, E,F,H1LJ, LM Likely to affect ground

changes in ground These zones underlain by multiple | €ngineering and foundation
conditions geological strata from surface design and construction

Shrinkable clay soils A,B,D,F,ILJ,LLM Design to NHBC Standards

Relates to all strata except Chapter 4 or similar
unweathered limestone
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Hazard category

Zone of site likely to be affected
based on desk study findings
and proposed development*

Engineering considerations if

hazard affects site

Highly compressible
and low bearing
capacity soils,
(including peat and
soft clay)

A,B,D,L,M

Relates to Superficial Head
Deposits and Tidal Flat Deposits

Likely to affect ground
engineering and foundation
design and construction

Silt-rich soils
susceptible to rapid
loss of strength in wet
conditions

A,B,D,E,F,H I J,LLM

Relates to all strata except
unweathered limestone

Likely to affect ground
engineering and foundation
design and construction

Running sand at and
below water table

A,B,D,E,F,G HIJ, LM

Potentially relates to all saturated
granular soils (including weathered
limestones)

Likely to affect ground
engineering and foundation
design and construction

Karstic dissolution
features (including
‘swallow holes’ in
Chalk terrain)

A,B,D,E,F,G H I J,L,M

Relates to multiple Limestone
strata

May affect ground engineering
and foundation design and
construction — refer to Section
4.1.2

Evaporite dissolution
features and/or
subsidence

Unlikely to be present due to
anticipated absence of evaporite
deposits

May affect ground engineering
and foundation design and
construction

Ground subject to or
at risk from landslides

Unlikely to be present due to gentle
topography

Likely to require special
stabilisation measures

Ground subject to
peri-glacial valley
cambering with gulls
possibly present

Unlikely to be present due to gentle
topography

Likely to affect ground
engineering and foundation
design and construction

Ground subject to or
at risk from coastal or
river erosion

Unlikely to be present

Likely to require special
protection/stabilisation
measures

High groundwater
table (including
waterlogged ground)

A,B,D,E,F,G,HI,J,L,M

Considered likely to be present
across all areas of low-lying ground

May affect temporary and
permanent works

Rising groundwater
table due to
diminishing
abstraction in urban
area

Unlikely to be present

May affect deep foundations,
basements and tunnels

Geological faults,
fissures and
breaklines

A,B,D,E,F,G,HLJ,L,M
Potential exists for all areas

May affect ground engineering
and foundation design and
construction
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Hazard category

Zone of site likely to be affected

based on desk study findings
and proposed development*

Engineering considerations if

hazard affects site

Underground mining,
including shafts and
adits (e.g. coal,
mineral)

A,B,D,E,F,G,HILJ,L,M
Potential exists for all areas

Likely to require further
assessment including potentially
special stabilisation measures

Effects of extreme
temperature (e.g. cold
stores or brick
kilns/furnaces)

Unlikely to be present

Likely to affect ground
engineering and foundation
design and construction

Existing sub-
structures (e.qg.
tunnels, foundations,
basements, and
adjacent sub-
structures)

Unlikely to be present

Likely to affect ground
engineering and foundation
design and construction

Filled and made
ground (including
embankments, infilled
ponds and quarries)

B,D,E,F,G,HIJ,L,M

Infilled ponds, stone pits and gravel

pits. Possible overspill made
ground from RAF airfield and
sewage works.

Likely to affect ground
engineering and foundation
design and construction

Adverse ground
chemistry (including
expansive slags and
weathering of
sulphides to
sulphates)

B,F,,J,L,M

Oxford Clay Formation, Blisworth

Clay and Kellaway Formation is
considered to be pyrite-rich

May affect ground engineering
and foundation design and
construction

Site topography

Not present — topography fairly
gentle across site area

May affect ground engineering
and foundation design and
construction

*Preliminary assessment must be confirmed by intrusive ground investigation

Note: Seismicity is not included in the above table as this is not normally a design consideration
in the UK.
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19 UNEXPLODED ORDNANCE

A Stage 1 Unexploded Ordnance (UXO) Preliminary Risk Assessment has been carried
out by Brimstone Site Investigation to highlight any sources of UXO with the potential to
contaminate the site.

The Preliminary UXO Assessment is presented in full as Appendix H.

The site was considered to be at a potential risk of UXO due to the proximity of RAF Digby,
which may have been targeted by enemy aircraft during the second world war. In addition,
the undeveloped and unoccupied nature of the site may have resulted in potential strikes
going unrecorded.

A Detailed UXO Risk Assessment was recommended to further assess risks to the
proposed development works.
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20

INITIAL CONCEPTUAL SITE MODEL

201

20.1.1

In the UK land contamination is assessed using a risk-based approach taking account of
the magnitude (severity of the hazard) and likelihood (probability) of occurrence. A
‘receptor’ is something that could be adversely affected by contamination (e.g. people, an
ecological system, property or a water body). A ‘pathway’ is a route or means by which a
receptor is or could be exposed to or affected by a contaminant. A ‘contaminant source’
is a hazard but it can only pose a risk to a receptor where a pathway is present. The
relationship between sources, pathways and receptors are referred to as a conceptual
site model. A risk can only be released where a contaminant source, pathway and receptor
are all in place, referred to as a ‘pollutant linkage’.

In line with LCRM (Environment Agency, 2021) and BS 10175: 2011 + A2 2017 (BSI,
2017), RSK has used information in the preceding sections to identify hazards (sources
of contaminants), receptors that may be impacted and plausible linking pathways. Where
all three are present this is termed a potentially complete contaminant linkage and a
qualitative risk estimation is made.

Potential soil, soil vapour and groundwater linkages

Potential sources of contamination

Potential sources of soil and groundwater contamination identified from current activities
and the history of the site and surrounding area are presented in Table 85. Ground gas
sources are addressed in the next section.

Table 85 Potential sources of soil and groundwater contamination

Potential sources Contaminants of concern

On-site

Made ground (anticipated to be
localised to historical structures
and roads)

Unknown fill material but potentially including brick, ash
and clinker and containing toxic and phytotoxic metals,
inorganics, polycyclic aromatic hydrocarbons (PAHSs),
asbestos

Former quarry or pit (¢.1920s to
1960s) identified throughout site
area in multiple zones

Unknown fill material but potentially including brick, ash
and clinker and containing toxic and phytotoxic metals,
inorganics, polycyclic aromatic hydrocarbons (PAHSs),
asbestos

Agricultural land use

Pesticides, herbicides, fertilisers, fuels, and oils.

Off-site

Petrol filling station, from 100 m
north, zone |

Petroleum hydrocarbons, fuel additives, PAHs,
chlorinated solvents, asbestos

Landfills (Brauncewell and
Longwood Quarry) and infilled
former pits

Inert/ commercial/ industrial/ municipal waste. Landfill
leachate including ammoniacal nitrogen, chloride,
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20.1.2

20.2

20.21

Potential sources Contaminants of concern

Railway, 5 m east of the site in Petroleum hydrocarbons, toxic and phytotoxic metals,
zone M and zone J inorganics, PAHs, asbestos, herbicides
Agricultural land use Pesticides, herbicides, fertilisers, fuels, and oils.

Historical RAF airfield extending Aviation fuels such as kerosene in addition to standard
to the western boundary of H8 total petroleum hydrocarbons (TPH), toxic and phytotoxic
metals, inorganics, polycyclic aromatic hydrocarbons
(PAH), asbestos. Potential unexploded ordnance (UXO)

Sewage works within zone H4 Toxic and phytotoxic metals, inorganics, polycyclic
aromatic hydrocarbons (PAHSs), asbestos, fuel oils,
polychlorinated biphenyls (PCBs), micro-organisms (e.g.
salmonella, typhus bacteria)

Potential contamination from the fuel station could form LNAPL.

Sensitive receptors and linking exposure/ migration pathways

Sensitive receptors identified at or in the vicinity of the site that could be affected by the
potential sources identified above comprise:

e Future site users — Commercial/industrial workers [oral, dermal and inhalation
exposure with impacted soil, soil vapour and dust, inhalation of vapours from
groundwater]

e Current adjacent site users — residential, public open space users [migration of
contamination via dust/fibre deposition, vapour or groundwater migration combined
with inhalation]

e Future buildings and services [direct contact with contaminated soils or groundwater
and chemical attack]

e Groundwater in secondary A and secondary B aquifers within superficial deposits
[leaching from soils/ percolation to aquifer]

e Groundwater in principal aquifer within Lincolnshire Limestone and Blisworth
Limestone bedrock deposits [percolation through permeable strata to aquifer]

Potential linking pathways are show in brackets for each item above.

Please note that construction workers and future maintenance workers have not been
identified in the conceptual model as receptors because risks are considered to be
managed through health and safety procedures according to the CDM Regulations.

Ecological receptors are only considered within the conceptual model in the context of
statutory protected sites.

Potential ground gas linkages

Ground gas generation potential

Potential ground gas sources identified for the site and surrounding are shown in Table
86.
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Table 86 Potential ground gas sources

Indicative
ground gas
Potential sources generation Additional information
potential
(CIEH, 2008)
On-site
Natural carbonate soil and strata such as | Very low The bedrock geology across
chalk and limestone much of the site is limestone of
the Lincolnshire Limestone
Member or the Blisworth
Limestone Formation.
Made ground with low degradable Very low There may be Made Ground
organic content (e.g. up to 5% organic associated with the roads that
material and no easily degradable cross the site and some of the
waste). adjacent buildings, as well as
some of the disused pits and
quarries.
Infilled pond less than 15m diameter, in- | Very low Numerous former stone pits and
filled before 1930s to 1940s gravel pits that have been
infilled
Off-site
Natural carbonate soil and strata such as | Very low Much of the bedrock geology
chalk and limestone surrounding the site is limestone
of the Lincolnshire Limestone
Member or the Blisworth
Limestone Formation.
Made ground with low degradable Very low There is likely to be Made
organic content (e.g. up to 5% organic Ground associated with off site
material and no easily degradable development.
waste).
Sewage sludge Moderate There are two sewage facilities
adjacent to the site, one within
H4 and another 300m outside
Zone E.
Landfill mid-1960s to early 1990s — Inert | Low Neither of the landfill facilities
Landfill early 1990s onwards — Inert Low adjacent to the site are licensed

to take biodegradable waste,
and neither are they able to
accept construction waste.

The assessment has identified potential sources of ground gases, notably a number of
infilled quarries and gravel pits across the site, a Sewage Works located within an off-site
enclave in zone H4 and two landfill sites located adjacent to the site boundaries.

The on-site former quarries and gravel pits are fairly small in size, no more than 50 m and
are presumed to have been backfilled with inert and/or natural materials. Individually,
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20.2.2

20.2.3

especially given their distribution across the site, they are not considered to pose a
significant source of ground gases.

The landfill sites to the southwest and centre-west (Brauncewell Quarry and Longwood
Quarry respectively) were historically (and are currently) licensed to accept inert and non-
biodegradable wastes. However, given their size and the proximity to the site area, these
sources should be considered further as viable gas sources in the conceptual model.

The sewage works within the off-site enclave in zone H4 may have generated sewage
sludge that is buried or spread on site. The size of the works suggests that any such
material would be limited, and thus the potential for generation of ground gases would be
considered to be limited.

Preferential pathways for ground gas migration

Credible preferential pathways potentially connecting the source and receptor through
vertical and lateral migration are:

e geology of the superficial granular deposits and weathered limestones, all of which
are likely to be permeable.

o faults/ fissures/ fractures in the underlying Lincolnshire Limestone Formation,
Blisworth Limestone Formation, Cornbrash and Rutland Formation

¢ building foundations, piled foundations and vibro-stone columns
e construction joints and cracks within building structure

e utility routes and service penetrations into buildings

Sensitive receptors and linking pathways

Sensitive receptors identified at or in the vicinity of the site that could be affected by the
potential ground gas sources identified above comprise:

o future site users — commercial/industrial workers [migration and ingress of ground
gases into buildings, build-up in confined spaces and explosion/ asphyxiation]

e current/adjacent site users — residential users, commercial/industrial workers
[migration and ingress of ground gases into buildings, build-up in confined spaces and
explosion/ asphyxiation]

e current/future buildings and services [migration and ingress of ground gases into
buildings, build-up in confined spaces and explosion].

The assessment has identified receptors to include building structures and proposed end-
users.

Construction workers have not been identified as receptors for the purposes of this
assessment. Risks may still be present to construction workers especially where works
include the entry into excavations within the ground. Construction workers should
undertake appropriate risk assessments and risks should be managed through health and
safety procedures and the use of PPE.
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20.3 Preliminary risk assessment

The preliminary risk assessment findings and potentially complete contaminant linkages
are shown in Table 87 overleaf. The risk classification based on the combination of hazard
consequence and probability using a risk matrix from CIRIA C552 (Rudland et al., 2001),
a summary of which is included in Appendix G. This relates to Tier 1 preliminary risk
assessment in LCRM (Environment Agency, 2021).
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Table 87 Risk estimation for potentially complete contaminant linkages

Likelihood

Potential risk

Justification

Contamination
associated with
localised areas of
made ground or
agricultural land use

Potential receptor

Future site users

Possible pathway

Direct contact, oral,
dermal and inhalation
exposure with
impacted soil, soil
\vapour and dust, and
inhalation of vapours
from groundwater.

)Adjacent site users

Unlikely

Severity

Medium

Low

The future land use will
comprise photovoltaic panels
throughout the fields, in what
is likely to be an unmanned
site. Any attendance by site
workers is thought to be
sporadic and most likely
associated with the
maintenance of the solar
panels, thus reducing the
potential for direct contact
with soil. Additionally, due to
the largely undeveloped
nature of the site and the
exclusion of areas with any
development, Made Ground
is not anticipated to be
widespread or abundant
except in localised areas.

Unlikely

Medium

Low

Migration of contaminants via
wind deposit on in sufficient
quantities as to be harmful is
considered unlikely,
especially considering that
significant quantities of Made
Ground is not anticipated.
IAdditionally, the depth to
groundwater is anticipated to
be in the order of 2.5 to

30 mbgl.
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Potential receptor

Possible pathway

Likelihood

Severity

Potential risk

Justification

Contamination
associated with
localised areas of
made ground or
agricultural land use

Future buildings,
infrastructure and
services

Direct contact with
contaminated soils or
groundwater, and
chemical attack

Low Likelihood

Mild

Low

IAny contamination or made
ground is likely to be localised
and limited in extent and may
be removed as part of future
earthworks.

Groundwater within
bedrock aquifers and
subsequent potable
borehole abstractions

Percolation through
permeable strata to
aquifer

Low likelihood

Mild

Medium (Zone H
land | only)

Low

Moderate/Low
(Zone H and | only)

The impact of potential
contamination within near
surface soils leaching and
impacting groundwater will
only be likely where
groundwater levels are higher
than 5 m. Across the majority
of the site, groundwater is
anticipated below 15 m depth.
Ultimately, the only viable
receptor is the localised SPZ1
located within zones H and I.
IAdditional consideration to
protection of groundwater
resources may need to be
given in these zones of the
site.
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Potential source

Potential receptor

Possible pathway

Likelihood

Severity

Potential risk

Justification

Contamination
associated with

Lateral migration of
groundwater through

Surface watercourses are
present and run into larger
watercourses to the east. Any
sources of contamination
could migrate to nearby
watercourse through lateral
migration in superficial
deposits or surface water flow
across possibly saturated
ground. Sources of
contamination are thought to
be relatively small and
localised and therefore
possible impact to surface
\watercourses and
downstream receptors may
be limited.

The site is not anticipated to
be a manned facility and
therefore prolonged exposure
to any potential contaminants
is considered unlikely. In

Includes potential
Sewage sludge
associated with

\vapour and dust, and
inhalation of vapours

from groundwater.

localised areas of Surface waters soils/bedrock and field Low likelihood |Medium Low
made ground or drains
agricultural land use
Direct contact, oral,
dermal and inhalation
Petrol filling station exposure with
located 100m north of|Future site users impacted soil, soil Unlikely Medium Low
zone | \vapour and dust, and
inhalation of vapours
from groundwater.
Off-site Made Ground Lateral migration and
. L oral, dermal and/or
and potentially infilled . .
quarries and pits . m.h alfa tion exposgre . . .
Future site users with impacted soil, soil [Unlikely Medium Low

addition, the depth to
groundwater is anticipated to
be in excess of 3 mbgl, and
therefore exposure to
impacted vapours is deemed
unlikely.
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Potential source Potential receptor Possible pathway Likelihood Severity Potential risk  Justification

Sewage works in Whilst large landfill sites are
Zone H4. located adjacent to the site
boundaries, these were
licensed to accept inert non-
zr::;eel}c'j (no Low (no manned blf;?gra?sble waste.dln
L . structures laddition, the propose
Future site users and Asphymat!on or build structures) . ) development is understood to
up in confined spaces o Medium Low to moderate ; fnar
proposed structures . Low likelihood comprise a primarily
followed by explosion (manned
(manned unmanned solar farm.
structures) structures) Consideration to this risk may
need to be given should
manned structures be
proposed within the affected
areas of the site.
g e Very high High Moderate Moderate/low
High Moderate Moderate/low Low
o . elihood Moderate Moderate/low Low Very low
e Moderate/low Low Very low Very low
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Potentially complete contaminant linkages with a potential risk of moderate to low or
higher identified in Table 87 comprise:

Potential impaction of shallow groundwater within SPZ1 via leaching of contaminated
soils through the infiltration of rainwater — Zones H and | only

Migration of ground gases from adjacent landfill sites and accumulation in enclosed
spaces resulting in asphyxiation and/or explosion — Zones A, B, |, L only and only if
proposed development comprises manned and/or enclosed structures

These potentially complete contaminant linkages need to be assessed further through
appropriate site investigation to target the identified sources of potential contamination
and assess the feasibility of identified pathways.

20.4 Data gaps and uncertainties

Key data gaps and uncertainties identified in the CSM at desk study stage include:

gaps in available historical OS maps 1889 to 1904, 1907 to 1946, 1952 to 1955, 1957
to 1977, 1981 to 1984, 1986 to 1993, 1996 — 1999 and 2001 to 2021.

access not available to some areas within zone B (B5, B6, B9, B10, B11), D (D14,
D15, D16) and G (G3 and G4), as these were added for to the desk-study after the
site reconnaissance survey had taken place

Due to the large nature of the site, it is highly likely that areas of the site were not
observed by the RSK engineer during the site reconnaissance survey

status of the observed gas pipe line is not known

there are no previous investigations available for the site, therefore no information on
actual concentrations of contaminants in soil and groundwater at this stage

groundwater depth and flow direction are conceptual at this stage
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CONCLUSIONS AND RECOMMENDATIONS

211

21.2

21.3

Site History

The site has largely remained undeveloped throughout its entire history, except for
localised construction of minor structures, tracks, paths and access roads. Numerous
stone pits, gravel pits and small quarries are shown to be distributed across the site area
(notably RSK subzones B10, B14, D4, D12, E7, E10, F13, G4, 110).

The surrounding area is equally agricultural, although residential expansion occurred in
surrounding villages. A sewage works was constructed within zone H4 (outside the redline
site boundary) and a large RAF Base (RAF Digby) was constructed adjacent to the central
part of the site to the west.

Two adjacent quarries (Brauncewell and Longwood) have been historically used as landfill
sites and waste treatment facilities.

Likely ground and groundwater conditions

Given its agricultural setting, the site is likely to be primarily covered by a nominal to limited
thickness of topsoil, with any made ground anticipated to be localised to distinct previously
developed areas, such as former small structures, roads and paths. There may also be
made ground ‘overspill’ from directly adjacent features such as the RAF airfield and
sewage works.

As the site is so large, the geological sequence is highly varied. Superficial deposits are
localised in the north of the site where a covering of Tidal Flat deposits encroaches upon
the northern part of zones L and M. In the central (zone E) and southwestern (zones A, B
and D) parts of the site, thin bands of Head Deposits and Sleaford Sand and Gravel are
present directly over the bedrock.

The bedrock outcrops in a sequence presenting itself from east (youngest) to west (oldest)
and comprises Oxford Clay, Kellaways Formation (clays and mudstones), Cornbrash
Formation (limestone), Blisworth Clay (clays and mudstones), Blisworth Limestone,
Rutland Formation (mudstone with limestone beds) and the Lincolnshire Limestone
Formation. An overall figure showing site-wide geology is presented as Figure 5.

Through reference to historical BGS borehole records, depths to groundwater appear to
vary across the site dependent upon the strata. Groundwater in some cases was recorded
at shallow depths (2-3 mbgl) within weathered limestones and locally within superficial
deposits. Groundwater was generally recorded within limestone units at depths between
12 and 30 mbgl.

Geo-environmental assessment

The PRA has identified no obvious potential sources of on-site contamination, except for
perhaps the use of pesticides and herbicides as a result of the site’s agricultural history.
The presence of made ground in some areas is likely although considered to be limited to
minor previously developed areas such as small structures (i.e. wind pumps) and tracks,
paths and access roads. There are a number of former stone/gravel pits as well as ponds
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that have the potential to be infilled with onerous material, although it is likely that any infill
comprised natural and/or inert soils.

Two off-site landfills at Brauncewell and Longwood Quarry were licensed to accept inert
and non-biodegradable waste, though their proximity and currently active status means
that risks may exist for affected zones, but only if the proposed development in these
areas comprises manned structures or un-manned enclosed structures where gases
could accumulate.

Identified potential pollutant linkages were identified, associated with:

Potential impaction of shallow groundwater within SPZ1 via leaching of
contaminated soils through the infiltration of rainwater — Zones H and | only; and

Migration of ground gases from adjacent landfill sites and accumulation in
enclosed spaces resulting in asphyxiation and/or explosion — Zones A, B, I, L
only and only if proposed development comprises manned and/or enclosed
structures.

21.4 Geotechnical assessment

The key findings of the initial geotechnical assessment are as follows:

Silt rich and shrinkable clay soils associated with all strata except granular
superficial soils and unweathered limestone;

Potential compressible and low bearing capacity soils associated with superficial
Head Deposits and Tidal Flat Deposits;

Potential running sand associated with saturated granular deposits;
Karstic dissolution features within limestone strata;

Potentially waterlogged ground and/or localised high groundwater table ;
Potential for geological faults within underlying bedrock geology;

Infilled ponds, quarries and gravel pits as well as potential for unrecorded
extraction pits, shafts and adits;

Adverse ground chemistry associated with Oxford Clay, Blisworth Clay and
Kellaway Formation; and

Lateral variation in ground conditions

21.5 Recommendations

The following recommendations are made for further assessment of the site to investigate
the risks identified above and/or to address remaining uncertainties:

Sitewide shallow intrusive works (likely trial pitting and drive-in sampler boreholes)
to determine ground and groundwater conditions across each zone of the site and
target potential areas of made ground (i.e. in locations of former structures and
infilled pits/ponds)
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e Gas monitoring may be required in areas of the site adjacent to the identified
landfill sites to assess baseline concentrations of ground gas, especially if
enclosed and/or manned structures are proposed in these parts of the site

e Deeper boreholes may be required to either prove depth to bedrock and/or provide
information for use in piled foundation design

e The findings of the Unexploded Ordnance (UXO) Preliminary Risk Assessment
were that a Detailed UXO Risk Assessment be carried out to assess the risks to
the proposed development works.

It is understood that a ground investigation specification is currently being drafted by
others.
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FIGURE 1 SITE LOCATION PLAN
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FIGURE 3 SITE ZONING PLAN (ENVIRONMENTAL ASSESSMENT)

Springwell Solar Farm Limited
Preliminary Risk Assessment: Springwell Solar Farm
1922604 RO1 (00)



LEGEND

Site boundary

Notes:

Contains Google Earth © copyright and database right.
Grid and boundary extract from the drawing: "P02130089_EC_Index"
PRovided by: RSK Landmark

s RSK
= GEOSCIENCES

18 Frogmore Road !
Hemel Hempstead mail:
Hertfordshire Web:

HP3 9RT

Client
Springwell Solar Farm Ltd

Project Name

Springwell Solar Farm

Description

Area Zoning Plan 1

Project ID awin. visiol
1922604 0

File name

1922604-HH-240-SS

Dimensions Scale Size
1:400 A3




— GEOSCIENCES
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FIGURE 5 SITE-WIDE GEOLOGY PLANS
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APPENDIX A SERVICE CONSTRAINTS

1.

n

]

This report and the site investigation carried out in connection with the report (together the
"Services") were compiled and carried out by RSK Environment Limited (RSK) for Springwell Solar
Farm Limited (the "Client") in accordance with the terms of a consultancy services agreement
between RSK and the Client, dated 8 August 2022. The Services were performed by RSK with the
reasonable skill and care ordinarily exercised by an environmental consultant at the time the
Services were performed. Further, and in particular, the Services were performed by RSK taking
into account the limits of the scope of works required by the client, the time scale involved and the
resources, including financial and manpower resources, agreed between RSK and the Client.

Other than that, expressly contained in paragraph 1 above, RSK provides no other representation
or warranty whether express or implied, in relation to the Services.

Unless otherwise agreed in writing, the Services were performed by RSK exclusively for the
purposes of the Client. RSK is not aware of any interest of or reliance by any party other than the
Client in or on the Services. Unless expressly provided in writing, RSK does not authorise, consent
or condone any party other than the client relying upon the Services. Should this report or any part
of this report, or otherwise details of the Services or any part of the Services be made known to any
such party, and such party relies thereon that party does so wholly at its own and sole risk and RSK
disclaims any liability to such parties. Any such party would be well advised to seek independent
advice from a competent environmental consultant and/or lawyer.

It is RSK's understanding that this report is to be used for the purpose described in the introduction
to the report. That purpose was a significant factor in determining the scope and level of the
Services. Should the purpose for which the report is used, or the proposed use of the site change,
this report may no longer be valid and any further use of or reliance upon the report in those
circumstances by the client without RSK 's review and advice shall be at the client's sole and own
risk. Should RSK be requested to review the report after the date of this report, RSK shall be entitled
to additional payment at the then existing rates or such other terms as agreed between RSK and
the client.

The passage of time may result in changes in site conditions, regulatory or other legal provisions,
technology or economic conditions which could render the report inaccurate or unreliable. The
information and conclusions contained in this report should not be relied upon in the future without
the written advice of RSK. In the absence of such written advice of RSK, reliance on the report in
the future shall be at the Client's own and sole risk. Should RSK be requested to review the report
in the future, RSK shall be entitled to additional payment at the then existing rate or such other terms
as may be agreed between RSK and the client.

The observations and conclusions described in this report are based solely upon the Services which
were provided pursuant to the agreement between the Client and RSK. RSK has not performed any
observations, investigations, studies or testing not specifically set out or required by the contract
between the client and RSK. RSK is not liable for the existence of any condition, the discovery of
which would require performance of services not otherwise contained in the Services. For the
avoidance of doubt, unless otherwise expressly referred to in the introduction to this report, RSK did
not seek to evaluate the presence on or off site of asbestos, invasive plants, electromagnetic fields,
lead paint, heavy metals, radon gas, persistent, bioaccumulative or toxic chemicals (including PFAS/
PFOS) or other radioactive or hazardous materials, unless specifically identified in the Services.

The Services are based upon RSK's observations of existing physical conditions at the Site gained
from a visual inspection of the site together with RSK's interpretation of information, including
documentation, obtained from third parties and from the Client on the history and usage of the site,
unless specifically identified in the Services or accreditation system (such as UKAS ISO 17020:2012
clause 7.1.6):

a. The Services were based on information and/or analysis provided by independent
testing and information services or laboratories upon which RSK was reasonably
entitled to rely.

b. The Services were limited by the accuracy of the information, including documentation,
reviewed by RSK and the observations possible at the time of the visual inspection.

Springwell Solar Farm Limited
Preliminary Risk Assessment: Springwell Solar Farm
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c. The Services did not attempt to independently verify the accuracy or completeness of
information, documentation or materials received from the client or third parties,
including laboratories and information services, during the performance of the Services.

RSK is not liable for any inaccurate information or conclusions, the discovery of which inaccuracies
required the doing of any act including the gathering of any information which was not reasonably
available to RSK and including the doing of any independent investigation of the information
provided to RSK save as otherwise provided in the terms of the contract between the Client and
RSK.

The intrusive environmental site investigation aspects of the Services are a limited sampling of the
site at pre-determined locations based on the known historic / operational configuration of the site.
The conclusions given in this report are based on information gathered at the specific test locations
and can only be extrapolated to an undefined limited area around those locations. The extent of the
limited area depends on the properties of the materials adjacent and local conditions, together with
the position of any current structures and underground utilities and facilities, and natural and other
activities on site. In addition, chemical analysis was carried out for a limited number of parameters
(as stipulated in the scope between the client and RSK, based on an understanding of the available
operational and historical information) and it should not be inferred that other chemical species are
not present.

Any site drawing(s) provided in this report is (are) not meant to be an accurate base plan but is (are)
used to present the general relative locations of features on, and surrounding, the site. Features
(intrusive and sample locations etc) annotated on site plans are not drawn to scale but are centred
over the approximate location. Such features should not be used for setting out and should be
considered indicative only.

The comments given in this report and the opinions expressed are based on the ground conditions
encountered during the site work and on the results of tests made in the field and in the laboratory.
However, there may be conditions pertaining to the site that have not been disclosed by the
investigation and therefore could not be taken into account. In particular, it should be noted that
there may be areas of made ground not detected due to the limited nature of the investigation or the
thickness and quality of made ground across the site may be variable. In addition, groundwater
levels and ground gas concentrations and flows, may vary from those reported due to seasonal, or
other, effects and the limitations stated in the data should be recognised.

. Asbestos is often observed to be present in soils in discrete areas. Whilst asbestos-containing

materials may have been locally encountered during the fieldworks or supporting laboratory
analysis, the history of brownfield and demolition sites indicates that asbestos fibres may be present
more widely in soils and aggregates, which could be encountered during more extensive ground
works.

Unless stated otherwise, only preliminary geotechnical recommendations are presented in this
report and these should be verified in a Geotechnical Design Report, once proposed construction
and structural design proposals are confirmed.

Springwell Solar Farm Limited
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APPENDIXB SUMMARY OF LEGISLATION AND POLICY
RELATING TO LAND CONTAMINATION

Part llA of the Environmental Protection Act 1990

Part llA of the Environmental Protection Act 1990 (Part lIA) and its associated Contaminated Land
Regulations 2000 (S| 2000/227), which came into force in England on 1 April 2000, formed the
basis for the current regulatory framework and the statutory regime for the identification and
remediation of contaminated land. Part IIA of the EPA 1990 defines contaminated land as ‘any land
which appears to the Local Authority in whose area it is situated to be in such a condition by reason
of substances in, on or under the land, that significant harm is being caused, or that there is
significant possibility of significant harm being caused, or that pollution of controlled waters is being
or is likely to be caused’. Controlled waters are considered to include all groundwater, inland waters
and estuaries.

In August 2006, the Contaminated Land (England) Regulations 2006 (SI 2006/1380) were
implemented, which extended the statutory regime to include Part IIA of the EPA as originally
introduced on 1 April 2000, together with changes intended chiefly to address land that is
contaminated by virtue of radioactivity. These have been replaced subsequently by the
Contaminated Land (England) (Amendment) Regulations 2012, which now exclude land that is
contaminated by virtue of radioactivity.

The intention of Part IIA is to deal with contaminated land issues that are considered to cause
significant harm on land that is not undergoing development (see Environmental Protection Act
1990: Part 2A Contaminated Land Statutory Guidance, April 2012). This document replaces Annex
Il of Defra Circular 01/2006, published in September 2006 (the remainder of this document is now
obsolete).

Planning Policy

Contaminated land is often dealt with through planning because of land redevelopment. This
approach was documented in Planning Policy Statement: Planning and Pollution Control PPS23,
which states that it remains the responsibility of the landowner and developer to identify land
affected by contamination and carry out sufficient remediation to render the land suitable for use.
PPS23 was withdrawn early in 2012 and has been replaced by much reduced guidance within the
National Planning Policy Framework (NPPF), reference ISBN: 978-1-5286-1033-9, February 2019.

The new framework has only limited guidance on contaminated land, as follows:
Chapter 11. Making effective use of land

117  Planning policies and decisions should promote an effective use of land in meeting the need
for homes and other uses, while safeguarding and improving the environment and ensuring
safe and healthy living conditions. Strategic policies should set out a clear strategy for
accommodating objectively assessed needs, in a way that makes as much use as possible
of previously-developed or ‘brownfield’ land.

118.  Planning policies and decisions should:

c) give substantial weight to the value of using suitable brownfield land within settlements
for homes and other identified needs, and support appropriate opportunities to remediate
despoiled, degraded, derelict, contaminated or unstable land.

Springwell Solar Farm Limited