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INTRODUCTION

Project Understanding

Ground Investigation Associates Limited (GIA) has been instructed by the Client, KCS Development
Ltd, to produce a Phase 1 Geo-Environmental Desk Study for a parcel of land named Briggs
Meadows, located off Park Row, Louth. A Site Location Plan is included in Appendix 1.

The scope of our Phase 1 Desk Study works is presented in our quotation dated 10" May 2022 (Ref:
22069/Q).

We understand that the site is proposed for promotion as a residential development opportunity
and that a Phase 1 Geo-Environmental Desk Study report is required to assist in informing this
process. It is understood that no development plans etc. are available for inclusion herein.

Our report has been prepared on the basis of the foregoing understanding.

Context and Objectives

Current industry good practice guidance, including the DEFRA published Land Contamination Risk
Management (LCRM) model, provides guidance on how to assess and manage the risks from land

contamination.

GIA has adopted a three-stage approach to land condition risk assessment, which is detailed further
within the LCRM guidance referenced above. This approach is summarised in Table 1.

TABLE 1 — LAND CONDITION RISK ASSESSMENT PROCESS

Stage 1: Risk Assessment Stage 2: Options Appraisal Stage 3: Remediation &
Verification

1a: Preliminary Risk Assessment |2a: Identify feasible remediation 3a: Develop a remediation

options strategy

1b: Generic Quantitative Risk 2b: Do a detailed evaluation of 3b: Remediate

Assessment options

1c: Detailed Quantitative Risk 2c: Select the final remediation 3c: Produce a verification report

Assessment option 3d: Do long-term monitoring and
maintenance, if required

The following report comprises a Stage 1: Preliminary Risk Assessment, which develops the
preliminary Conceptual Site Model to establish whether there are any potentially unacceptable
risks associated with the ground conditions at the site.
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1.3 Scope of Works

Our scope of works included the following:

€ Site visit and walkover survey (focusing on geo-environmental features of interest).

€ Review of available historical map publications commissioned from Landmark to establish the
sites history.

»  Commission of a detailed Landmark Envirocheck Report to assist in establishing the sites geo-

environmental setting.

€ Detailed review of the geological setting of the site.

€ Review of the sites coal mining status.

€ Use of Landmark Envirocheck Analysis software.

€ Production of a Preliminary Conceptual Site Model.

€ Production of a standalone Phase 1 Geo-Environmental Desk Study report.

1.4 Limitations

This report has been prepared in accordance with the GIA Limitations detailed within Appendix 10.
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2.0 SITE SETTING

2.1

Current Land Uses

The current description of the site and surrounding area has been informed by a site walkover
undertaken on 23" May 2022 and a review of internet available information and commissioned
desk study enquiries.

The site is located to the south of Park Row, Louth, and may be located by approximate Ordnance
Survey National Grid Reference 534440E 388040N. A plan showing the current OS MasterMap
setting of the site is included in Image 1. Based on the site boundary shown in the image, the site
extends to approximately 2.08 hectares.

Image 1 - Plan Showing Current OS MasterMap (Indicative Site boundary shown in red)
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: ! © Crown copyright and Landmark Information Group Limited 2012. All rights reserved.

At the time of our walkover pedestrian access into the site was available off Park Row, which leads
from the northern extent of the site to Eastfield Road to the north. Park Row was primarily surfaced
with macadam, prior to becoming a gravel surfaced trackway by a gated entry into the site.
Residential dwellings fronted Park Row to the northeast.

The trackway continued into the site, with evidence of anthropogenic materials (including brick and
concrete) used within the surfacing materials. The track ran within the sites eastern boundary and
past a large cow shed structure situated adjacent to the site to the east (seemingly clad with metal
sheeting).
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A number of vegetated stockpiles were observed within the southeastern extent of the site, with
demolition rubble materials (including concrete cobbles/boulders) and soil present at the surface.

The majority of the site comprised a roughly grassed meadow, with various trees noted along the
site boundaries; predominantly along the southern and western extents and sporadically elsewhere
across the site. A dilapidated brick building was present within the southwestern extent of the site,
with only the walls and an external concrete curtilage/platform remaining at the northern
elevation. Old heavily rusted farm machinery (including the remains of a tractor and possible
trailer) were situated on the concrete surfacing.

A drainage ditch was noted adjacent to the southern and western boundaries of the site, which had
locally been culverted as part of a recent residential development to the south (construction works
appear to be ongoing). A further ditch (seemingly dry) was observed along part of the eastern site
boundary.

The site was bounded to the north and west by existing residential dwellings and gardens, with Park
Row present to the sites north. Further meadows were present beyond the cow shed to the east,
with roughly grassed fields present to the south. An old farm gate was situated at the southeastern
extent of the site, which appears to have historically led into the adjacent fields to the south.

The site appeared to be largely topographically level, with the exception of the localised stockpiles.

A site plan annotating the features identified by our walkover is included in Appendix 2, with the
following key on- and off-site features considered relevant to our assessment presented in Table 2.

TABLE 2 - SITE WALKOVER SUMMARY

Current On-Site Features

Feature Location Photograph
Stockpiles Southeast of site Plates 1 & 2
Old farm machinery Southwest of site Plate 3
Dilapidated building Southwest of site Plate 3 & General Site Views
Made Ground (in trackway) Within eastern boundary Plate 1 & General Site Views

Current Off-Site Features

Along southern, western & eastern

. Plate 2 & General Site Views
boundaries (culvert to south)

Drainage ditches & culvert

Photographs of the general setting of the site, at the time of our site walkover, are included with
the plans in Appendix 3 of this report. Photographs of salient features are included as Plates in
Appendix 4.

A recent aerial photograph of the site is included below for information.
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Image 2 — Recent Aerial Photograph (Indicative Site boundar
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2.2 Former Land Uses

Our assessment of the former land uses present on the site and the surrounding area has been
informed by a review of commissioned historical map publications (included in Appendix 5) and
internet available information. The following key historical features have been identified.

On-Site Review

The earliest historical maps (dating from the 1880s) show the site to comprise an undeveloped field
with similar defined boundaries as the present day. A possible trackway is shown leading within
the eastern boundary of the site. Several trees are shown along the sites southern and western
boundaries. Part of a possible small pond is indicated in the southeast of the site, adjacent to the
southern boundary.

The site remains largely unchanged until the 1960s map publications, which shows a small building
situated along the western part of the sites southern boundary. Part of the small pond in the

southeast is no longer indicated and may been infilled.

No further significant changes to the site are indicated up until the most recent OS map reviewed.
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On the earliest historical map publications (dating from the 1880s) the site is indicated to lie within
a largely rural setting, with fields surrounding the site. A cluster of possible small farm buildings

Off-Site Review

are indicated adjacent to the northeast of the site, with two pumps (pumped wells) shown
associated with the buildings and within the adjacent field to the east. The River Lud is shown
approximately 160m to the north of the main site area and is shown to flow towards the east, with
the Louth canal adjacent to the north of the River Lud. Part of a possible small pond (also indicated
on the site) is indicated immediately to the southeast of the site, adjacent to the southern
boundary.

In the early Twentieth Century, the pump to the east of the site is no longer specifically labelled,
with the pump within the adjacent buildings to the northeast shown as a well. A small surface
water pond is indicated adjacent to the southeast of the site.

By the 1930s, the small pond to the southeast is no longer indicated. By the 1950s residential
development is indicated beyond 100m to the west of the site. Dwellings are also shown in the
1950s to the north of the site, off the northeastern side of a road (Park Row).

In the 1960s further dwellings are indicated along the northeastern side of Park Row (now labelled)
and part of the small pond to the southeast is no longer shown and may have been infilled. A garage
is indicated approximately 115m to the northwest of the site, fronting Eastfield Road. A drain is
labelled approximately 20m to the northeast of the site (running towards the northeast), which is
shown to run beyond the dwellings fronting Park Row and is no longer indicated in the 2000s.

In the 1980s further residential development is indicated associated with Chestnut Drive to the
west of the site, with houses shown adjacent to the site boundary. In the late 1990s/early 2000s a
further small cluster of dwellings is indicated adjacent to the north of the site and a larger building
has been constructed adjacent to the eastern extent of the site (corresponding to the cow sheds
noted during our site walkover). The garage to the northwest of the site appears to have been
redeveloped with housing in the 2000s.

Further residential development is indicated across the remaining field area to the north by the
2009 map publication, with a larger development indicated adjacent to the south of the site

(including a large balancing pond) by the 2021 map edition.

Historical Summary

The key features of interest identified by the former land use assessment are detailed in Table 3.
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TABLE 3 — SUMMARY OF SITE HISTORY ASSESSMENT

Key On-Site Features

Feature

Location Within Site

Period Indicated

Unlabelled building

Southwestern extent

1960s to present

Part of former pond

Southeast of site

1880s to 1930s

Key Off-Site Features

Feature

Location & Direction

Period Indicated

Potentially infilled ponds

Adjacent to southeast

1900s to 1960s

Report Reference 22069-1 [7]

An overlay of the 1880s, 1980s and 1990s historical map publications, obtained from the Landmark
Analysis software, is included in Image 3 below and shows the general absence of any significant
changes to the subject site over that period of time.

Image 3 — Overlay of 1880s, 1980s and 1990s Historical Maps (Site Boundary Shown in Red)

CATRN

Crown copyright and Landmark Information Group Limited 2012. All rights reserved.

The 1999 Aerial Photograph of the site is included as Image 4 below, with little change to the
condition of the subject site apparent during our recent site walkover (except for stockpiles being
present in the southeast of the site). It is noted that a new residential housing estate has been
constructed to the south of the site, across the area shown as agricultural fields on the aerial
photograph.
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Image 4 — 1999 Aerial Photograph (Indicative Site boundary shown in red)
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© Crown copyright Getmapping Plc and Landmark Information Group Limited. All rights reserved.

Geology

GIA has reviewed in-house geological maps, commissioned Landmark geological map sheets (copies
of the 1:50,000 scale geological map sheets are included in Appendix 6), Coal Authority and BGS
websites and BGS technical guidance to provide information on the anticipated ground conditions
at the site.

Indicated Succession

The reviewed geological maps indicate that the site is immediately underlain by superficial Till
Deposits, with the Hunstanton Formation shown to comprise the bedrock geology beneath the site.
It is noted that River Terrace Deposits are shown in close proximity to the west/northwest of the
site, with a change in the bedrock geology to the Carstone Formation also indicated in close
proximity to the southwestern site boundary. The Carstone Formation is indicated to
stratigraphically underlie the Hunstanton Formation and may therefore be present at depth
beneath the site.

Annotated plans showing the superficial and bedrock geology classifications beneath the site are
included in Images 5 (Superficial) and 6 (bedrock) below.
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Image 5 —Superficial Geology with 1990s Historjical Map Base Plan (Site Boundary Shown in Red)
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Image 6 — Bedrock Geology with 1990s Historical Map Base Plan (Site Boundary Shown in Red)

Ferriby Chalk Formation

© Crown copyright and Landmark Information Group Limited 2012. All rights reserved.
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Table 4 presents further information on the indicated geology present beneath the site.

TABLE 4 — ANTICIPATED GEOLOGICAL SEQUENCE

Superficial Deposits — Till
(Diamicton)

Depositional Age:

Quaternary Period.

Distribution: Across site and general area to the east.

BGS Lithological A glacial diamicton deposit, typically containing varying proportions of clay, silt,
Description: sand and gravel.

Thickness: Not specified.

Depositional Setting: | Glacially deposited material.

Engineering Description: Firm to very stiff or hard slightly gravelly sandy CLAY with few cobbles
Geology: and boulders. Occasional medium to extremely widely spaced interbeds and

lenses of sand and gravel may be present. Often fissured particularly in the upper
few metres. Generally low permeability flow through fissures and
lenses/interbeds of sand and gravel where present.

Foundations: Generally good foundation conditions but dependant on shear
strength, consolidation characteristics and presence of water-bearing sand and
silt layers/lenses. Differential settlement possible where foundations overlap fine
and coarse soil.

Excavation: Easy digging. Excavations may be stable in the short term but water-
bearing layers/lenses of silt, sand and gravel and the presence of fissures will
significantly decrease stability.

Engineered Fill: Suitable as general cohesive fill depending on grading, plasticity
and water content. Generally, should be placed as soon as possible after
excavation and subject to minimum construction traffic when wet.

Site Investigation: Important to determine thickness and lithological variation,
particularly the presence of laminated silts and clays and water-bearing sand/silt.

Bedrock — Hunstanton Formation
(Chalk)

Depositional Age:

Cretaceous Period.

Distribution: Forms the bedrock beneath the site.

BGS Lithological Rubbly to massive chalks with marl bands; typically pink to brick-red (due to

Description: disseminated haematite), but locally the upper part is grey due to secondary
alteration of the iron minerals. The lower part of the formation is commonly
weakly sandy.

Thickness: About 1m at the type section in Norfolk, typically 3m in Lincolnshire and south

Yorkshire. Up to 30m in the Cleveland Basin.

Depositional Setting:

Warm chalk seas. These sedimentary rocks are shallow-marine in origin. They are
biogenic and detrital, generally comprising carbonate material (coccoliths),
forming distinctive beds of chalk.

Engineering
Geology:

Description: Weak to strong porous white and greyish white fine-grained CHALK
and CHALKY LIMESTONE. Nodular seams or tabular beds of flint are frequently
present in the upper units, and thin calcareous clay/mudstone (marl) beds,
sometimes sheared, are present at some horizons. Generally very close to
medium spaced discontinuities near-surface widely to extremely widely spaced at
depth. Weathers to calcareous silt with flint gravel and cobbles. Dissolution
hollows and pipes, often infilled, frequently occur beneath a thin superficial cover.
Very high to medium permeability flow is through matrix and discontinuities.

Report Reference 22069-1
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Foundations: Potentially good foundation conditions but largely dependent on
the nature and thickness of the weathered zone and presence of marl bands and
beds of flint nodules. Possible presence of dissolution cavities and variable
rockhead levels may need to be accounted for in foundation design. Soakaways
near structures generally not advisable.

Excavation: Generally requires ripping and in some places blasting, although
upper weathered material may be excavated by hard digging. Clay infills in
dissolution features may give rise to stability problems and dissolution cavities
may alter excavation profile.

Engineered Fill: Strong chalk may be suitable as selected granular fill. Weaker
chalk may be suitable as general chalk fill. Chalk can quickly degrade by
weathering or inappropriate construction methods to a wet cohesive soil. Often
difficult to handle in earthworks, chalk quality should be assessed before selection
of plant and methods of excavation, haulage and compaction.

The nearby River Terrace Deposits are described by the BGS as: ‘Sand and gravel, locally with lenses
of silt, clay or peat’.

Made Ground

No Made Ground is mapped on, or within the vicinity of, the site on the reviewed geological map
publications.

Itis noted that Made Ground may locally be present on site associated with the identified stockpiles
in the southeast, the dilapidated building in the southwest, as well as associated with the access
trackway running within the sites eastern boundary (noted to contain brick and concrete as part of
the surfacing materials). Localised pond infill material may also be present in the southeast of the
site (adjacent to the site boundary) associated with the former pond indicated on historical maps
from the 1880s to the 1930s.

BGS Borehole Records

There are no publicly available BGS borehole records available specifically for the site.

However, 6No. historical trial pit records are available for the development adjacent to the north
of the site, dating from 2005. Copies of these exploratory hole records are included in Appendix 7
for information and reference.

The logs revealed the presence of topsoil surfacing to depths of either 0.25m or 0.30m, underlain
by firm sandy Clay or loose to medium dense clayey Sand to depths of 0.60m to 1.60m below ground
level (bgl). Where Clay was encountered, this was typically underlain by loose to medium dense
wet Gravel to depths of 1.10m to 1.80m bgl.

Beneath the variable near surface horizons, typically firm or stiff slightly gravelly Clay was

encountered until termination of the trial pits at depths of up to 3.20m bgl. The gravel component
was logged as generally comprising chalk.
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Shallow groundwater conditions were encountered within the majority of the trial pits, with water
seepages encountered at depths ranging between 1.00m and 1.45m bgl. The depth of the seepages
typically coincides with the presence of the Gravel band noted within a majority of the trial pits and
may therefore represent perched water above the lower permeability clay soils beneath.

The sides of the trial pits were noted in nearly all instances to become unstable, with resultant
collapse occurring where the wet granular soils were encountered in the near surface horizons.

The variable soils noted above were encountered to the north of the site, where both Till and River
Terrace Deposits are indicated on the geological maps; see Image 5 above.

Ground Stability Hazards

The Landmark Mining and Ground Stability report (copy included in Appendix 8) assesses the
potential for collapsible ground stability hazards, compressible ground stability hazards, ground
dissolution stability hazards, landslide ground stability hazards, running sand ground stability
hazards and shrinking and swelling clay ground stability hazards as No Hazard to Very Low Hazard
Potential.

These entries appear to relate specifically to the geological succession indicated by the geological
maps to underlie the site (see Table 4) and do not therefore take account of site-specific conditions.

Faults

No faults are indicated beneath, or in the general vicinity of (i.e. within 500m), the site on the
reviewed geological map publications.

Radon

The commissioned Landmark Envirocheck report (copy included in Appendix 8) identifies that the
site lies within both a low and an intermediate probability radon area (where 1 to 3% of homes are
estimated to be at or above the action level). However, in both situations, the Landmark report
specifies that no radon protective measures are necessary in the construction of new buildings at
the site. It is noted that the indicated geological succession present beneath the site does not
include the key geological units that are typically known to have issues associated with radon gases.

BGS Soil Chemistry

BGS Estimated Soil Chemistry information for the site (included within the Envirocheck report in
Appendix 8) do not indicate concentrations of Arsenic, Cadmium, Chromium, Lead or Nickel above
available Tier 1 generic screening concentrations considered appropriate for the proposed site end
use (i.e. residential with plant uptake) detailed within ‘The LQM/CIEH S4ULs for Human Health Risk
Assessment’; licensed publication reference number S4UL3833.
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Based on the foregoing, generally elevated background concentrations of metals in the form of
Natural Metal Enrichment (NME) are not presently anticipated at the site.

Mining and Quarrying

Based on the Coal Authority Interactive Map Viewer the site does not lie within a coal mining
reporting area, and a coal mining report is therefore not required. No specific coal mining legacy
risks are considered to be applicable to the site.

No other mining or mineral quarrying related risks have been identified at the site by the desk study
works undertaken.

Hydrogeology

Our review of the hydrogeological information included within the Landmark Envirocheck report
(included in Appendix 8) is detailed below.

Aquifer Status

The aquifer classification of the geological units indicated to underlie the site (see Table 4), together
with the associated vulnerability classification and descriptions are summarised in Table 5.

TABLE 5 - AQUIFER STATUS

EA Designation EA Description

Superficial Deposits — Till
(Across site)

Secondary Aquifer - ‘Secondary undifferentiated are aquifers where it is not possible to apply either a
Undifferentiated Secondary A or B definition because of the variable characteristics of the rock type.
These have only a minor value.” A medium vulnerability is listed associated with
the superficial aquifer, seemingly due to an anticipated thickness of the unit being
greater than 10m. The associated pollutant speed is listed as low.

Bedrock — Hunstanton Formation (Chalk)

(Across site)
Principal Aquifer These are layers of rock or drift deposits that have high intergranular and/or
fracture permeability - meaning they usually provide a high level of water storage.
They may support water supply and/or river base flow on a strategic scale.

Protected Groundwater Abstractions

The site is shown as being situated outside of a designated Source Protection Zone (SPZ), which
typically relate to the area required to protect a drinking water abstraction point. The closest SPZ
is shown to comprise a Zone lll (Total Catchment) designation, which lies beyond approximately
300m to the sites west.
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A groundwater abstraction well is listed on the subject site, with the well abstracting water from
the underlying Chalk (i.e. bedrock strata). The operator is named as J E Briggs for the abstraction
of water for general farming and domestic purposes. The permit issue date is listed as 1966 with
the license remaining in perpetuity.

It is noted that the positional accuracy of the entry is given as 10m, therefore it is possible that this
abstraction point corresponds to the pump/well identified on the historical map publications (see
Section 2.2) in close proximity to the sites northeast or east (i.e. may not actually be situated on
the subject site).

A further, similar, permit is indicated 245m to the north of the site, with this license issued in 1978
and also shown to remain active in perpetuity.

Hydrology

Our review of the hydrological information included within the Landmark Envirocheck report
(included in Appendix 8) is detailed below.

Surface Water

The closest surface water feature is indicated to be located on site, which seemingly corresponds
to a ditch that is situated beyond the access trackway that runs within the eastern site boundary.
This ditch was observed to be dry at the time of our site walkover (see photograph included on
Drawing No. 22069-1/04 included in Appendix 3). Further ditches were also noted along the sites
southern and western boundary, the latter locally containing water during our site walkover.

The River Lud is indicated approximately 160m to the north of the main site area, which is shown
to flow towards the east. The Louth Canal runs immediately to the north of the River Lud.

The Monks Dale (a surface water stream) is indicated approximately 260m to the south of the site,
which is shown to flow towards the east.

Discharge Consents

A total of 5No. discharge consents are listed within 250m of the site within the Envirocheck report,
all of which are situated beyond 127m of the site (primarily to the northwest). All of the entries
correspond to sewage discharges to a freshwater stream/river, with the majority identifying the
River Lud as the receiving water (the entry 238m to the southeast corresponds to the Monks Dyke).
It is noted that all of the listed licenses are shown as having been revoked.

Report Reference 22069-1 |14 | KCS Development Ltd
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A single pollution incident to Controlled Waters is listed within 250m of the site within the
Envirocheck report. This corresponds to the Louth Canal, with the incident occurring in 1993. The
incident severity is listed as minor, with limited information on the occurrence provided (including
the associated type of pollutant and observed effect on the watercourse).

Pollution Incidents to Controlled Waters

The water quality of the Louth Canal is listed as A (Very Good) in the year 2000 and the River Quality
Biology General Quality Assessment (GQA) Grade is listed as B (Good) in the year 2009.

Flood Risk

The site is shown to not be located within an area of flooding or extreme flooding from rivers or
seas without defences, with a localised area in the western part of the site shown as being at low
risk of surface water flooding.

The western half of the site is indicated to lie within an area with the potential for groundwater
flooding to occur at the surface. The eastern half of the site is shown to lie within an area with the
potential for groundwater flooding of property situated below ground level. These designations
appear to indicate the potential for shallow groundwater conditions locally beneath the site and
the general surrounding area.

Waste Issues

No entries relating to potential waste activities or operations (including landfill sites, waste transfer
stations, potentially infilled land etc.) are listed within 250m of the site within the Landmark
Envirocheck report, a copy of which is included in Appendix 8.

However, it is noted that the historical maps indicate the presence of two small surface water ponds
adjacent to the southeast of the site and encroaching into the site. These are no longer indicated
by the 1930s and 1960s historical maps and may therefore have been infilled around this time.
Environmental Records

The following environmental records are detailed within 250m of the site boundaries (unless
otherwise detailed) within the commissioned Landmark Envirocheck report, a copy of which is

included in Appendix 8.

Contemporary Trade Directory Entries

No contemporary trade directory entries are listed on the subject site, or within 250m of the site,
within the Envirocheck report. A distribution and haulage company is listed 131m to the west of
the site within the Commercial Services - Points of Interest section of the Envirocheck report.
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An obsolete fuel station entry is listed 153m to the west of the site at 40 Eastfield Road. This entry
may correspond to the garage identified on the historical maps, which appeared to have been
redeveloped with residential dwellings during the early 2000s.

Sensitive Land Use Designations

The site is identified as being located within a Nitrate Vulnerable Zone (NVZ) for surface water
(corresponding to the Louth Canal). Itis noted that this classification primarily relates to agricultural
practices and is considered not to pose a significant risk to future development of the site.

A further NVZ designation is listed beyond 83m to the southeast of the site, associated with the
South Dike and Grayfleet Drain.

Potentially Contaminative Land Uses

The Landmark Analysis tool provides an assessment of possible potentially contaminative land uses
associated with a site; which are typically included within the Mining and Ground Stability report
information. However, no entries for potentially contaminative land uses in the vicinity of the
subject site are listed.

Planning Records

A review of the online Local Authority planning portal for East Lindsey District Council has not
revealed any previous ground investigations at the site and no previous ground investigation
reports have been supplied to GIA by the Client for review.

However, we have reviewed several planning applications that relate to the sites general vicinity,
the most relevant of which are detailed below (other application references applicable to these
nearby developments are also present, however these may relate to modifications or condition
discharges etc. and have not necessarily been specifically listed):

€ Planning reference N/092/01853/16 relating to an outline application for the construction of
100No. new residential dwellings across the area of land situated adjacent to the south of the
subject site. The application was approved, with a decision date listed as 10™" July 2016. The
documents included with this application included a Phase 1 Geo-Environmental Desk Study
report prepared by JPG (Leeds) Ltd (referenced MT/DS/4990.v2, dated March 2016). The Desk
Study report identified limited contamination risks associated with the adjacent land (primarily
associated with any Made Ground), albeit the report recommended that a ground investigation
be carried out to refine the identified risks. It is noted that no ground investigation information
was readily apparent on the Council planning portal at the time of our search (27/05/22). The
application also included an archaeological assessment of part of the adjacent site, which was
prepared by the Museum of London Archaeology (MOLA; report reference 16/167 and dated
September 2016). Their works (including a geophysical survey and intrusive investigation) did
not appear to reveal any significant archaeological finds.
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Planning reference N/092/00073/18 relating to the reserved matters approval for the above
proposed development (i.e. for the construction of 100No. new residential dwellings). The
application is listed as having been approved on 11™" May 2018. No additional relevant
information to the ground conditions around the site are included within the documents
available for review with this application.

Planning reference N/092/01017/20 relating to an outline application for the erection of
141No. new residential dwellings (seemingly corresponding to the second phase of the adjacent
development site). This application included the JPG Desk Study (referenced above), as well as
a Phase 2 Ground Investigation report prepared by GeoDyne Limited in February 2021
(reference 40170, version 1.1). The ground conditions identified by their works revealed the
presence of topsoil overlying locally disturbed natural strata/subsoil to depths of 0.55m to
0.95m. The underlying natural soils were found to typically comprise firm to stiff slightly to very
sandy CLAY and sandy gravelly CLAY, which was attributed to Glacial Till deposits (noting that
these deposits are also shown to underlie the current subject site). Locally granular soils
comprising loose very clayey SAND or medium dense slightly clayey SAND were encountered
within the eastern part of their site investigation area. The soils were revealed by testing to be
chemically uncontaminated for the proposed residential end-use and no radon or ground gas
precautions were considered necessary. A further archaeology report was prepared by
Prospect Archaeology (report reference LPA-195, dated December 2019) for the new
development phase, which did not identify any specific archaeological interest on the adjacent
site.

o

o

The above information is provided for general background purposes on the setting of the sites wider
area only, and is considered useful to provide further context on the geo-environmental setting of
the sites general area.
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3.0 PRELIMINARY CONCEPTUAL SITE MODEL

3.1

3.2

Introduction

Our Preliminary Conceptual Site Model has been produced in general accordance with the following
guidance:

€ gov.uk - Environment Agency Land Contamination Risk Management (LCRM) (2020).

€ Environment Agency R&D publication 66 ‘Guidance for the Safe Development of Housing on
Land Affected by Contamination’ (2008).

€ CIRIA C552 ‘Contaminated Land Risk Assessment, A Guide to Good Practice’ (2001).

€ The National Planning Policy Framework (July 2021).

Our technical approach to risk assessment includes the following stages (detailed in the above
referenced LCRM process):

€ ‘Identify the hazard — establish contaminant sources.

€ Assess the hazard — use a source-pathway-receptor (Source-Pathway-Receptor) linkage
approach to find out if there is the potential for unacceptable risk.

€ Estimate the risk — predict what degree of harm or pollution might result and how likely it is to

occur by using the tiered approach to risk assessment.
Evaluate the risk — decide whether a risk is unacceptable.’

A

Risk Assessment

The following Preliminary Conceptual Site Model (pCSM) identifies the anticipated hazards, key
potential pollutant linkages and the nature and magnitude of the potential risks to receptors based
on available information and our understanding of the redevelopment proposals. The potential
contaminants associated with each of the identified possible sources are also listed, based in part
on a review of available literature for the identified land uses.

Our risk assessment methodology is included in Appendix 9, with our pCSM included in Table 6.

It has been assumed that construction personnel involved with the development of the site
(typically short term (acute) exposure) will adopt all necessary personal protective equipment and
conform to their Company health and safety requirements and site-specific Risk Assessments and
Method Statements (RAMS). Site workers have therefore not been included within the following
table, as the adoption of these appropriate mitigation measures will result in an overall low risk of
exposure to the S-P-R linkages identified.
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TABLE 6 - PRELIMINARY CONCEPTUAL SITE MODEL

Potential Contaminant Potential Potential Probability | Consequence Comments Risk
Source & Associated Pathway Receptor of Linkage of Linkage Determination
Key Contaminants
General Made Ground Direct contact | End Users Low Medium With the exception of a small building in the Moderate/Low
© Metals & Metalloids & Inhalation (site residents Likelihood southwest of the site, no historical
S Polycyclic Aromatic of dust and visitors) & development on the site is indicated.
Hydrocarbons (PAHs) Adjacent
O  Sulphate/acidic soils Premises Made Ground materials were observed on the
€ Asbestos . . -
6 Ground gases gr0l',|nd surface assoaatt'ed Wlt'h t'he existing
0 Fuel/oil hydrocarbons vehicular trackway running within the eastern
boundary of the site, albeit these visually
comprised brick and concrete (i.e. chemically
inert materials).
Old rusted farm machinery was evident on a
concrete curtilage/platform by the dilapidated
brick structure in the southwestern site area
(including an old tractor). Whilst some
localised spillage/leakage of oil/fuel may have
been associated with machinery storage in this
area, no visible staining of the concrete was
evident. Given the dilapidations evident on
the building and defunct nature of the
machinery, it is anticipated that this part of the
site has not been used for several years.
Various vegetated stockpiles, seemingly
including soil and aggregate (demolition
materials), were present in the southeastern
part of the site. The composition of these
Report Reference 22069-1 [19] KCS Development Ltd
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TABLE 6 - PRELIMINARY CONCEPTUAL SITE MODEL

Potential Contaminant Potential Potential Probability | Consequence Comments Risk
Source & Associated Pathway Receptor of Linkage of Linkage Determination
Key Contaminants
stockpiles should be ascertained, with the
materials either removed off-site or potentially
utilised within the proposed scheme;
dependent on the findings of appropriate
assessments etc.
Localised Made Ground/pond infill material
may be present in the southeast of the site,
adjacent to the site boundary.
Direct contact | Construction Low Mild Significant thicknesses of Made Ground across
Materials Likelihood the site are not anticipated at the site based on
the known land use history.
Permeation of | Utilities Unlikely Medium No significant sources of organic contaminants
organic (primarily were revealed at the site during our site
compounds plastic supply walkover (such as fuel tanks, oil drums etc.).
pipes) Whilst localised oil/fuel spillages may have
arisen where machinery storage occurred in
the southwestern extent of the site, given the
evident dilapidation and age of the remaining
on-site features, this risk is considered to be
low.
Leaching of Controlled Unlikely Medium The site is indicated to be underlain by a
contaminants | Waters (i.e. Secondary Undifferentiated Aquifer associated
groundwater with Till deposits and by a Principal bedrock
and surface Aquifer at depth (associated with Chalk).
waters)
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Potential Contaminant
Source & Associated
Key Contaminants

Potential
Pathway

TABLE 6 - PRELIMINARY CONCEPTUAL SITE MODEL

Potential
Receptor

Probability
of Linkage

Consequence
of Linkage

Risk
Determination

Comments

Given the absence of any significant on-site
sources of contamination, it is considered
unlikely that any significant risks to
groundwater are posed by the proposed
development.

Surface water features in the form of drainage
ditches are present around the periphery of
the site, with the River Lud indicated to the
north of the site (circa 160m). Whilst surface
water features have therefore been identified
as potential receptors, no significant
contamination risks have been identified at the
site that would result in a plausible S-P-R
linkage for these features.

The risks to Controlled Waters receptors are
considered to be low at this stage.

Vertical and
lateral
migration of
ground gases

End Users &
Building
Envelope

Unlikely

Medium?*

With the exception of a small building in the
southwestern extent of the site, no significant
historical development is indicated on the site.

Significant thicknesses of Made Ground across
the site are therefore considered unlikely to be
present based on our current understanding.
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Potential Contaminant
Source & Associated

Potential
Pathway

TABLE 6 - PRELIMINARY CONCEPTUAL SITE MODEL

Potential
Receptor

Probability
of Linkage

Consequence
of Linkage

Comments

Risk
Determination

Key Contaminants

A small potentially infilled pond is historically
indicated in the southeast of the site adjacent
to the site boundary. Whilst considered an
overall low risk at this stage, it is
recommended that ground investigation works
include a position targeted to the area of this
historical feature.

# based on engineering judgement

Topsoil is anticipated to be widespread across
the site. The site currently forms a meadow
and no evidence of recent arable farming
practices were evident during our walkover
(given the presence of adjacent cow sheds it is
considered more likely that the site may have
been used for pastoral practices).

End Users
(site residents
and visitors)

Direct contact Medium
& Inhalation

of dust

Topsoil

€ Metals & Metalloids

© Polycyclic Aromatic
Hydrocarbons (PAHSs)

Unlikely

No significant contamination of the in-situ
topsoil is anticipated based on the desk study
information.

However, a contamination assessment is
recommended as part of ground investigation
works in due course, to assist in informing
decisions with respect to the re-use potential
of this material.
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TABLE 6 - PRELIMINARY CONCEPTUAL SITE MODEL

Potential Contaminant Potential Potential Probability | Consequence Comments Risk
Source & Associated Pathway Receptor of Linkage of Linkage Determination
Key Contaminants
Natural Strata Direct Contact | End Users Unlikely Medium Natural Metal Enrichment (NME) of the natural
(Till and Hunstanton (site residents soils beneath the site is not indicated based on
Formation (Chalk)) and visitors) the desk study information.
G  Metals & Metalloids Construction Low Mild The geological units identified as being
©  Sulphate/acidic soils Materials Likelihood potentially present beneath the site are not
G Radon specifically listed within BRE Special Digest 1 as
formations known to contain pyrite or elevated
sulphates.
Vertical and End Users & Likely Medium Based on the desk study information, the site
lateral Building does not lie within an area requiring radon
migration of Envelope precautions within new dwellings/buildings.
radon
Off-site Land Uses Lateral End Users & Unlikely Medium No significant sources of potentially hazardous
© Ground gases, i.e. migration of Building ground gases (including methane and carbon
methane and carbon ground gases | Envelope dioxide) have been identified by the desk study
dioxide information.
© Contamination of
ﬁ;;i?i‘?’:izr:srz:;n the Itis no'Fed that tw? potentia!ly infilled ponds
vicinity of the site were historically situated adjacent to the
southeast of the site and a potentially infilled
drain was identified from circa 20m to the sites
northeast. However, these features are
considered not to represent a significant
lateral ground gas migration risk to the subject
site (as indicated within the CL:AIRE RB17
which notes that: ‘Infilled ponds do not
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Potential

Potential

Probability

TABLE 6 - PRELIMINARY CONCEPTUAL SITE MODEL

©GIR

Consequence

Risk
Determination

Comments

Source & Associated Pathway Receptor of Linkage of Linkage
Key Contaminants
generally pose a significant risk of lateral gas
migration’.)
# based on engineering judgement
Lateral End Users Unlikely Medium No significant soil contamination was identified
migration of during ground investigation works for the
soil adjacent residential development to the south
contamination and no significant soil contamination is
anticipated from adjacent land uses.
Lateral End Users & Unlikely Medium No significant sources of potentially significant
migration of Building groundwater contamination have been
contaminated | Envelope identified in the general vicinity of the site.
groundwater
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4.0 CONCLUSIONS AND RECOMMENDATIONS

4.1

4.2

Introduction

The desk study works have revealed that the site has been largely undeveloped since earliest
available reviewed historical map publications (dating from the 1880s), with the exception being the
construction of a small brick building in the southwestern extent of the site in the 1960s. This was
dilapidated during our site walkover, with remnant farm machinery stored externally on a concrete
curtilage/platform.

At the time of our walkover visit, the site comprised a grassed meadow with several vegetated
stockpiles present in the southeastern part of the site. These visually appeared to comprise a mixture
of rubble or soil, albeit the heavily vegetated nature of the mounds prevented detailed descriptions
being provided.

It is understood that the site is being considered for a possible residential development. Based on
the findings of our desk study enquiries, the following potential geotechnical and environmental
issues have been identified associated with the site.

Development Considerations

Anticipated Ground Conditions

The site is indicated on the reviewed geological map information to be immediately underlain by
superficial Till deposits, which typically comprise gravelly Clay, with the Hunstanton Formation
(Chalk) present at depth. However, River Terrace Deposits are indicated in close proximity to the
northwest/west of the site, with nearby historic trial pit records revealing water-bearing granular
Sand and Gravel to depths of up to 1.80m. Given their mapped proximity, the River Terrace Deposits
may also encroach into the site.

Significant deposits of Made Ground are not anticipated at the site on the basis of the desk study
information, although localised Made Ground may be associated with the dilapidated structure
present in the sites southwestern extent and associated with the vegetated stockpiles present in the
southeast. Localised Made Ground/pond infill materials may also be present in the southeast of the
site associated with a former small pond, which is historically indicated adjacent to the site boundary.

Foundation Design

On the basis of the existing information, it is anticipated that a traditional foundation solution such
as strip or trench fill foundations may be suitable for lightly loaded residential dwellings.

However, where water-bearing River Terrace Deposits are encountered or where any (likely
localised) areas of deep Made Ground are revealed, consideration of alternative foundation solutions
(potentially including ground improvement, rafts or piles) may be required.
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It is recommended that a suitable phase of ground investigation work is undertaken at the site to
assist in informing the geotechnical characteristics of the natural soils and to identify any areas of
Made Ground.

An assessment of the ground conditions should be undertaken taking into consideration the
proposed layout of the site, which is not available at this time.

Chemical Attack on Concrete

The natural geological strata indicated beneath the site are not identified within BRE Special Digest
1: 2005 ‘Concrete in aggressive ground’ as being units that contain significant quantities of pyrite or
elevated sulphates.

Chemical laboratory testing should be undertaken during ground investigation works to assist in
informing the most appropriate concrete classification for use during the proposed development.

Building Near Trees

The near surface natural soils beneath the site are indicated to comprise typically cohesive Till
deposits, which also appear to have been revealed as part of previous ground investigation works on
nearby sites.

Foundations may therefore require adjusting due to the influence of trees, and it is recommended
that an assessment of the volume change potential of the natural soils is undertaken to assist in the
design of foundations. It is also noted that several trees were present around the peripheries of the
site during the course of our site walkover, and we recommend that a tree survey is undertaken to
assist in detailed foundation design in due course (where not already carried out).

Surface Water Disposal

The mapped presence of Till (typically a lower permeability cohesive deposit) is likely to preclude the
adoption of soakaways for surface water disposal purposes at the site. It is noted that granular River
Terrace Deposits may encroach into the site, however these are indicated to be water-bearing on
nearby historic exploratory hole logs and are therefore also unlikely to support soakaways.

A more detailed assessment of the infiltration potential of the ground should be provided as part of
ground investigation works, with initial testing undertaken where further surety is required. At this
stage however, it is recommended that alternative methods of draining the site are investigated.

Groundwater

Previous ground investigation works (undertaken by others) to the south of the site encountered
cohesive Till and did not encounter shallow groundwater.
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However, investigations adjacent to the sites north revealed water-bearing granular soils that are
anticipated to correspond to River Terrace Deposits. The granular soils were underlain by gravelly
Clay, which appears to correspond to the Till mapped beneath the site and the area to the south.

Shallow groundwater may therefore be encountered at the site where the River Terrace Deposits are
present, and this should be established as part of a programme of ground investigation works at the
site in due course.

Mining Issues

Based on the desk study information, no specific investigation or mitigation measures in relation to
historical mining activity (including coal or other mineral commodities) are considered to be
necessary at the site.

Flood Risk

The site is shown to not be located within an area of flooding or extreme flooding from rivers or seas
without defences, with a localised area in the western part of the site shown as being at low risk of
surface water flooding.

The western half of the site is indicated to lie within an area with the potential for groundwater
flooding to occur at the surface. The eastern half of the site is shown to lie within an area with the
potential for groundwater flooding of property situated below ground level.

Any further specific requirements for the subject site should be progressed by a Drainage Consultant
or Flood Risk Engineer, as appropriate.

Wells

An abstraction license is listed on the subject site, stated as abstracting water from a borehole (i.e.
well). It is noted that no obvious evidence of a well feature was identified during our walkover,
however wells/pumps are indicated on the reviewed historical map publications in close proximity
to the northeast and east of the site.

Given the residual uncertainty over the presence of this feature, it is recommended that a general
watching brief is maintained by the enabling earthworks Contractor during site preparation works,
in order to identify any well or pump features at the site. Where identified, these should be
decommissioned and infilled with suitable geotechnical materials and in accordance with
Environment Agency requirements, with any plots situated over or across these features designed
accordingly.
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The site is indicated to have remained largely undeveloped since the earliest reviewed historical map
publications (dating from the late Nineteenth Century). A small building, now dilapidated, is present
in the southwestern extent of the site, which appears to have been historically used (potentially in
addition to livestock housing) for the storage of some farm machinery.

Environmental Considerations

Potential Soil and Water Contamination

Vegetated stockpiles were present in the southeastern part of the site, with visual evidence of
concrete, brick and soil noted where the mounded contents were exposed. Anthropogenic materials
were also observed within the surfacing materials to the vehicular trackway that runs within the
eastern site boundary. Localised Made Ground/pond infill material may be present in the southeast
of the site, adjacent to the site boundary.

On the basis of the above, and the desk study information presented herein, significant site wide
contamination of the near surface soils is not anticipated at this stage. Localised contamination may
be present associated with the stockpiles/pond infill materials or with the storage of farm machinery
in the sites southwest, however this is considered unlikely to represent a significant constraint to the
development of the site.

It is recommended that a contamination assessment of the in-situ soils is undertaken as part of a
suitable ground investigation across the site, with the testing suite reflecting the key contaminants
of concern identified within Table 6 herein.

Ground Gas

The desk study information has not identified any significant sources of potential on-site or off-site
ground gases (including methane or carbon dioxide) that would be considered to represent a
significant risk to the development of the site. A programme of ground gas monitoring or the
inclusion of any ground gas precautions within any new buildings is therefore not currently
considered to be necessary.

The historical maps indicate the possibility of a former pond encroaching into the southeastern
extent of the site. Ground investigation works should include a position targeted to the indicated
location of this feature, with the findings of the works considered in the context of the proposed
development layout (once known).

Radon

Based on the desk study information, radon precautions are not required within any new buildings
proposed at the site.
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Archaeological and Ecological Considerations

We recommend that the archaeological sensitivity of the site is confirmed by a suitable
Archaeological Consultant as part of the planning application.

The advice of an Ecological Consultant is recommended prior to development of the site.

Recommended Further Action

We recommend that the following works are undertaken to address the key development and
environmental issues identified at the site by the desk study works.

TABLE 7 — RECOMMENDED FURTHER ACTION

Development Considerations

Potential Issue

Recommended Action

Foundation design for
proposed buildings

Traditional foundations potentially suitable for a majority of the site (i.e. strip
or trench fill), subject to confirmation by ground investigation. Alternative
foundations may be required should shallow groundwater be encountered
within granular soils or where deep Made Ground is locally identified.

Chemical attack on
concrete

Aggressive chemical conditions for concrete are not anticipated. Testing on
representative soil samples should be included to confirm the concrete
classification for the scheme.

Building near trees

Site indicated to be underlain by predominantly cohesive soils. Appropriate
geotechnical testing should be undertaken to confirm the volume change
potential of the near surface soils to assist in detailed foundation design.

Surface water disposal

At this stage soakaways are considered unlikely to be suitable, however this
should be confirmed by ground investigation works in due course.

Groundwater levels

Shallow groundwater has previously been revealed in the vicinity of the site,
associated with the presence of granular soils (anticipated to be associated
with River Terrace Deposits indicated in close proximity to the sites
northwest/west). Where these soils encroach into the site, shallow
groundwater conditions may be present.

The ground conditions and presence of shallow groundwater should be
ascertained as part of a programme of ground investigation works at the site
in due course.

Statutory Consultation

Our report should be provided to the Local Planning Authority as part of any
planning application for the proposed scheme.

Environmental Considerations

Potential Issue

Recommended Action

Potential soil and water
contamination

Significant contamination of the near surface soils is not anticipated at this
stage. Appropriate testing to be included within the scope of ground
investigation works to confirm and refine the pCSM detailed herein.

Potential ground gas
migration and radon risks

A programme of ground gas monitoring is currently considered not to be
necessary, subject to the findings of ground investigation works. No radon
precautions are required at the site.

Archaeological and

Ecological Considerations

Consult with appropriate specialist Consultants to ascertain their

recommendations, if any, for the site.
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In accordance with the foregoing table, it is recommended that ground investigation works are
undertaken at the site in due course, following completion of which an updated and revised CSM can
be produced.
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Site Location Plan
(Drawing No. 22069-1/01)
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APPENDIX 2

Annotated Site Plan
(Drawing No. 22069-1/02)
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APPENDIX 3

Plans Showing General Site Views
(Drawing Nos. 22069-1/03 & 22069-1/04)
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