On behalf of;-

South Holland District Council
Council Offices

Priory Road

Spalding

Lincolnshire

PE11 2XE

March 2017

G ENGIN

SITE INVESTIGATION REPORT

SMALL DROVE
WESTON

NEAR SPALDING
LINCOLNSHIRE

Report Reference No. C14022

EERING

Newark Road
Peterborough

PE1 5UA

Tel: 01733 566566
Fax: 01733 315280



CONTENTS

INTRODUCTION
LOCATION, TOPOGRAPHY & GEOLOGY OF THE SITE

SITE HISTORY
Summary of Historical Background

ENVIRONMENTAL DATABASE INFORMATION

PRELIMINARY RISK ASSESSMENT
Preliminary Conceptual Model

SITE WORK
LABORATORY WORK

GROUND CONDITIONS
Made Ground & Topsoil
Tidal Flat Deposits
Groundwater

Live Roots

Evidence of Contamination

COMMENTS ON THE GROUND CONDITIONS IN RELATION TO
FOUNDATION DESIGN & CONSTRUCTION

Traditional Foundations

Bearing Capacity

Excavations

Floor Slabs

Sulphate Conditions

Hardstanding & Pavement Design

Drainage

COMMENTS ON THE CHEMICAL TEST RESULTS OF SOIL
Discussion of Soil Results

SOIL GAS MONITORING RESULTS
UPDATED CONCEPTUAL MODEL

COMMENTS ON GROUND CONTAMINATION IN RELATICN TO
PROPOSED DEVELOPMENT

Asbestos in Existing Buildings

Existing Drainage

Contaminated Soil

Human Health — Construction Workers

Human Health — Users of Completed Development

Water Environment

Effects on Building Materials & Services

Off-Site Disposal of Soil Arisings

C14022 — Small Drove, Weston

Page

17
17
17
18
18
19

20
20
23
24
25
26
26
27

28
31

32

33

34
34
34
34
35
36
36
36
37



WINDOW SAMPLE BOREHOLE & DYNAMIC PROBE RECORDS

GEOTECHNICAL LABORATORY TEST RESULTS
CHEMICAL LABORATORY TEST RESULTS

GAS MONITORING RESULTS

FIGURE 1 - SPT ‘N’- value/Depth Plot
FIGURE 2 - Moisture Content/Depth Plot
FIGURE 3 - Apparent Cohesion/Depth Plot
FIGURE 4 - Soil Profile

BOREHOLE LOCATION PLAN

APPENDIX 1 Historical Map Extracts

APPENDIX 2 Environmental Database Search

APPENDIX 3 Classification of Aggressive Chemical Environment for Concrete

C14022 — Small Drove, Weston



SOUTH HOLLAND DISTRICT COUNCIL

WILLIAM SAUNDERS PARTNERSHIP LLP

REPORT ON A SITE INVESTIGATION

AT
SMALL DROVE
WESTON

NEAR SPALDING

LINCOLNSHIRE

Report Reference No. C14022 March 2017

INTRODUCTION

South Holland District Council proposes to redevelop the site of ten detached
bungalows, with a scheme of up to thirty-five houses along the east side of Small Drove, Weston.
Details of the proposed residential development were not available at the time of this investigation
although it was understood that the houses will have wall loads in the order of 30-40kN/m, or raft
foundations with uniform distributed loads of 25-27kN/m’.

A site investigation was undertaken by Ground Engineering Limited on behalf of
South Holland District Council. The purpose was to provide information on the underlying ground
conditions n relation to the proposed development, including a contamination assessment. In
addition a desk study was conducted to detail the site history and search available information for

any potential environmental issues.
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LOCATION, TOPOGRAPHY AND GEOLOGY OF THE SITE

The site is located on the eastern side of Small Drove, and immediately south of its
Junction with Delgate Avenue, in the village of Weston, approximately 4km east ot Spalding. The
site lies 250m south of St. Mary’s Church and is opposite Weston St. Mary Primary School. The
site is centred at National Grid Reference TF 2927 2482,

The rectangular site has a 150m long frontage along the east side ot Small Drove
and extends for 55m to the east along Delgate Avenue, which forms the north-eastern limit of the
site. The site 1s bounded by open arable fields to the south and east. The far south-western end of
the site is defined by a drainage ditch, with Kierdan Cottage beyond.

At the time of the investigation the site was occupied by ten brick bungalows, their
associated gardens and open grassed or cultivated areas. The existing properties were separated
from Small Drove by a belt of grassed land, and were accessed by three concrete and asphalt paths.
The southern end of the site was occupied by a gravel surfaced car parking area and a corrugated
metal roofed timber garage.

At the time of the investigation, the site was largely devoid of trees and vegetation,
with the exception of a row of pollarded Cypress trees in the central eastern part of the site. The
northern end of the site was bordered by a Privet hedge. A row of pollarded mature Lime trees
stood within the verge of the neighbouring Delgate Avenue, about 2m north of the site. Similarly
mature Ash trees stood on the opposite verge of Small Drove, about 10m from the site towards the
southern and northern ends of the site. Several unidentified immature trees, a Pine and Apple tree
grew within the far north-eastern corner of the site.

The site is located on level ground in an area of reclaimed Fenland, standing at about
3.0mOD. The drainage ditches to the south and east of the site, drain 250m south-eastwards into
the southward tlowing Delgate Drain.

Foul sewers comprising 150mm diameter vitreous clay pipes, cross the central
eastern and northern parts of the site, and are routed to the neighbouring pumping station to the

east of the site. These sewers cross the site at invert depths between 1.3m alongside Small Drove,
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deepening to an invert depth of around 2.7m at the junction of the two sewers close to the eastern
site boundary, within the northern half of the site.

The geological map for the area, sheet 144 (1992) at 1:50,000 scale, shows the site
and surrounding area to be covered by the extensive supertficial deposits of the Terrington Beds
(more recently renamed Tidal Flat Deposits). The site is shown 400m south of the limit of
reclamation in 1000AD, indicating the land of the village of Weston was reclaimed by then. The
Tidal Flat Deposits are indicated to rest on the solid geology of the West Walton Formation.

Previous work in the vicinity has found the soft, becoming very soft and organic,
Tidal Flat Deposits to extend to about 10m depth where an interbedded succession of very loose
fine sand, soft and firm organic clays was found to about 15m depth, below which was medium
dense to dense Marine Sand and Gravel. The underlying solid geology was not found within 1 7m

depth.
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SITE HISTORY

Historical maps and aerial photographs dating from 1888 and including Ordnance
Survey (OS) maps, aerial photographs and the internet have been reviewed as part of this desk

study. Selected map and photograph extracts are reproduced in Appendix 1 as Figures A to L with

relevant descriptions given below.

Map Extract

Studied Description
1888 The site occupies the western end of two fields adjacent Small Lane. A drain
OS Sheet: Lincs. defines the site boundary alongside the lane, with another drainage ditch forming
CXXXIV,12 the south-western site boundary, and another south-east trending ditch crossing
Scale: 1:2500 the northern half of the site. Probable farm buildings were located adjacent the
Figure A south-western boundary of the site.
1904 The site layout and surrounding area were unchanged.
OS Sheet: Lincs.
CXXXIV.12
Scale: 1:2500
Figure B
1932 The site layout and surrounding area were unchanged. A small outbuilding had
OS Sheet: Lincs. been added to the buildings immediately south-west of the site.
CXXXIV.12
Scale: 1:2500
Figure C
1938 The site area was unchanged. A row of four blocks of semi-detached properties
OS Sheet: Lincs. had been erected to the north of the site.
CXXXIV SE
Scale: 1:10,560
Figure D
1958 This map shows the ten bungalows to have been constructed on the site, together

OS Sheet: TF22 SE
Scale 1:10,560

with additional residential properties to the north-east, with an access road along
the northern end of the site. The drainage ditch/former field boundary was still

Figure E indicated crossing the site between the two northern rows of bungalows.

1967 The buildings within the site are numbered 13-22 Small Lane, and are

OS Sheets: TF2924 | accompanied by several outbuildings, greenhouses and hardstanding access paths.

& TF2925 A pair of garages are shown in the south-western corner of the site. The drains

Scale 1:2500 adjacent Small Lane and formerly crossing the northern part of the site had been

Figure F infilled (possibly culverted). St. Mary’s Primary School had been established
with a playing field opposite the site on the north-western side of Small Lane,
The buildings to the east and north-east of the site were shown as semi-detached
properties fronting Delgate Avenue. Rows of garages were shown immediately
east and north of the northern end of the site,

1971-75 The site and surrounding area remained unchanged. A Sewage Works was

OS Sheet: TF22 NE | denoted 200m north-east of the site.

& TF22 SE

Scale: 1:10,000

C14022 — Small Drove, Weston
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Map Extract
Studied

Description

Figure G

1987

OS Sheets: TF2924
& TF2925

Scale: 1:2500
Figure H

By the time of this edition, the adjacent road had become Small Drove. The site
layout was unchanged, although the bungalows were now numbered 48-66. A
greenhouse in the north and an outbuilding in the south, were no longer shown.
An additional garage had been erected in the far south-western corner of the site.
A new Pumping Station had been erected to the rear of the adjacent garages to the
east, alongside the drainage ditch. Residential development of the land to the west
and north-west had occurred at Park Court and Edgefield.

1995

OS Sheets: TF2524
& TF2925

Scale: 1:2500
Figure |

The site and surrounding area remained unchanged.

2002

OS Sheets: TF22 SE
& TF22NE

Scale: 1:10,000
Figure J

The site area remained unchanged. The residential development to the west of the
site had extended southwards to the end of South Drove. A large building had
been constructed at the southern end of the former school playing field to the west.

2004
Aerial Photograph
Figure K

The photograph shows the bungalows and outbuildings on the site, together with a
tree close to the southern path entrance at the south-western end of the site,
conifers in the central eastern part of the plot and other trees and shrubs at the
north-eastern edge of the site. The hedge and Lime trees are also visible around
the northern edge of the site. Some intervening areas particularly in the south and
south-western parts of the site appear to have been cultivated. To the east of the
site, a new house is under construction on the plot formerly occupied by garages.

2015
Aerial Photograph
Page 1, Appendix 2

There is little change to the site indicated on this photograph, which does indicate
the former tree in the south-western part to have been felled, and the area to its
south surfaced and used for car parking.

2016

OS Sheet:
TF2924NW
(Anglian Water
Sewer Record)
Scale: 1:1250
Figure L

The site appears unchanged. The property to the south (Kierdan Cottage) has
been rebuilt. The building formerly occupying the school playing field is denoted
as a Hall. Another pumping station is denoted about 75m south-west of the site
(off plan). Two 150mm diameter sewers are illustrated crossing the site. These
drain south-eastwards to the neighbouring pumping station and intercept the foul
sewers beneath Small Drove.

Summaryv of Historical Backeround

The low-lying site was located within fields crossed by a drainage ditch until the ten
bungalows were built sometime around the 1940s or early 1950s. The south-east trending drainage
ditch crossing the northern part of the site, and the ditch along the western site boundary were both

infilled in the early 1960s. The site has remained unchanged to the present day. The neighbouring

semi-detached Airey houses on Delgate Avenue were erected shortly after WWILL

C14022 — Small Drove, Weston
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ENVIRONMENTAL DATABASE INFORMATION

Appendix 2 contains information derived from Environmental Databases for a radius
of up to 2km from the site. The information covers datasets held by Groundsure with contributors

including the local authority, the Environment Agency {(EA), British Geological Survey, Ordnance

Survey and the Coal Authority and the results, within a radius of 250m, are summarised below:

1. Historical Industrial Sites On-Site 0 - 250m
Potentially Contaminative Uses (1:10,000 mapping) 0 3
Historical Tank Database 0 1
Historical Energy Features Database 0 1
Historical Petrol & Fuel Site Database 0 0
Historical Garage & Motor Vehicle Repair Database 0 0
Potentially Infilled Land 0 3

2. Environmental Permits, Incidents and Registers On-Site 0 -250m
Sites Holding Environmental Permits/Authorisations 0 1
Records of COMAH and NIHHS Sites 0 0
Environment Agency Recorded Pollution Incidents 0 0
Sites Determined as Contaminated Land under Part ITA EPA 1990 0 0

3. Landfill and Other Waste Sites On-Site 0 - 250m
Landfill Sites 0 0
Landfill and Other Waste Sites 0 0

4. Current Land Uses On-Site 0 - 250m
Current Industrial Sites Data 0 4
Records of Petrol and Fuel Sites 0 0
Underground High Pressure Oil and Gas Pipelines 0 0

5. Geology

Artificial Ground or Made Ground records No

Supertficial Ground and Drift Geology records Yes

6. Hydrogeology and Hydrology On-Site 0 - 250m
Productive strata within superficial geology beneath the site No

Productive strata within solid geology beneath the site No
Groundwater Abstraction Licences 0 0
Surface Water Abstraction Licences 0 0
Potable Water Abstraction Licences 0 0
Source Protection Zones 0 0
River Quality Data 0 0
Detailed River Network Entries 0 0
Surface Water Features Yes Yes

C14022 — Small Drove, Weston
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7. Flooding
Environment Agency indicative Zone 2 floodplains within 250m of site Yes
Environment Agency indicative Zone 3 floodplains within 250m of site Yes
Risk of flooding from rivers & the sea (RoFRaS) rating within 50m Low
Flood defences within 250m of site No
Any areas benefitting from flood defences within 250m of site No
Flood storage areas within 250m of site No
Maximum BGS groundwater flooding susceptibility within 50m of site Not Prone
BGS confidence rating for groundwater susceptibility areas N/A
8. Designated Environmentally Sensitive Sites On Site 0 - 250m
Environmentally sensitive sites (Nitrate Vulnerable Zones) 0 0
9. Natural Hazards (on site)
Hazard Negligible Very Low Low Moderate High
Shrink Swell Clay - - On-site - -
Landslides - On-site - - -
Soluble Rocks On-site - - - -
Compressible Ground - - - On-site -
Collapsible Rocks On-site - - - -
Running Sand - - - On-site -
9.2. Radon
The property is not in a Radon Affected Area, as less than 1% of properties are above the action level.
Radon Protective Measures are not required for new properties or extensions.
10, Mining
Coal mining areas within 75m of site No
Non coal-mining areas within 50m of site No
Brine affected areas within 75m of study site No

Database Summary

The four (4) historical records listed are for a sewage works including a tank [40m-
180m to the east; a graveyard 222m north of the site; and an electricity sub-station 217m to the
north-west. In addition an infilled pond was identitied 235m west of the site.

There is a single (1) discharge consent recorded within 250m of the site, issued in
2004 for sewage discharge from the pumping station 11m south-east of the site into a tributary of
South Holland Main Drain. There are no pollution incidents or landfill sites listed within 250m of
the site. The four (4) current industrial land uses listed within 250m of the site include; pumping
stations 12m to the south-east and 80m to the south-west; an electricity sub-station 21m to the
north-east; and a distribution and haulage depot (Fenland Container Services) 220m to the west.

No artificial ground or made ground is identified on the site. The site is underlain by

superficial Tidal Flat Deposits and the underlying solid geology of the West Walton Formation,

C14022 — Small Drove, Weston Page 7 of 37



both of which are designated by the EA as ‘Unproductive’ strata. There are no groundwater nor
surface water abstraction licences within 250m of the site. There are no river network entries
within 250m of the site, although the many drainage ditches in the area are identified, including the
drain at the southern end of the site. The site is within a Zone 3 Floodplain and within 50m of a
Zone 2 Floodplain. The site has a low Risk of Flooding from Rivers and the Sea, and is not within
an area benefiting from flood defences or tlood storage. The site is not within 50m of an area
prone to groundwater flooding.

The site is assessed as having a ‘moderate’ hazard from Running Sand and
Compressible Ground. The site is assessed as having a ‘low’” hazard for Shrink-swell and a ‘very
low’ hazard for landslides. The site is assessed as having a ‘negligible’ hazard from soluble rocks
and Collapsible Rocks. The site is not within an identified mining area, or brine affected area. No

radon protection measures are required for new residential properties on the site.
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PRELIMINARY RISK ASSESSMENT

In order to assess the risks associated with the presence of ground contamination the
linkages between the sources and potential receptors to contamination need to be established and
evaluated. This is in accordance with the Environmental Protection Act 1990, which provides a
statutory definition of Contaminated Land. To fall within this definition it is necessary that, as a

result of the condition of the land, substances may be present on or under the land such that

. Significant harm is being caused or there is a significant possibility of such harm
being caused; or
. Pollution of controlled waters is being, or is likely to be, caused

There are three principal factors that are assessed whilst undertaking a qualitative
risk assessment for any site. These are the presence of a contamination source, the existence of
migration pathways and the presence of a sensitive target(s). It should be noted that it is necessary
for each element of source, pathway and target to be present in order for exposure of a human or
environmental receptor to occur.

UK Government guidance on the assessment of contaminated land, requires risk to
human health and the environment to be reviewed using source — pathway — target relationships. If
cach of these elements is present, the linkage provides a potential risk to the identified targets.
Contaminants or potential pollutants identified as sources in relation to the identified previous
uses are listed below in Table 1.

Table 1: Identified Potential Contaminant Sources

Contaminant Source Comments
Drainage & Existing Effluent from existing sewers could provide a contaminant source. The
Buildings existing buildings and structures may include asbestos containing

materials (ACM),

Soil Beneath Site Contamination may be present within made ground on the site.
Soil Gas Potential soil gas generated from made ground or underlying geology.
Ground Contamination Ground contamination migrating from adjacent or neighbouring sites.
Outside Site Boundary

A Pathway 1s defined as one or more routes through which a receptor is being, or

could be, exposed to, or affected by, a given contaminant.
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Potential Target or Receptors fall within the categories of Human Health, Water
Environment, Flora and Fauna, and Building Materials.
There are a number of possible pathways for the contaminants identified on the site

to impact human and/or environmental receptors and these are summarised in Tables 2 and 3.

Table 2: Human Receptors and Pathways

Human Receptor-Mechanism

Typical Exposure Pathway

Human Inhalation

Breathing Dust and Fumes
Breathing Gas emissions

Human Ingestion

Eating

-contaminated soil, for example by small children
-plants grown on contaminated soil

Ingesting dust or soil on fruit or vegetables
Drinking contaminated water

Human Contact

Direct skin contact with contamination
Direct skin contact with contaminated liquids

Table 3: Water Receptors and Pathwavs

Receptor-Water Environment

Typical Exposure Pathway

Groundwater

The site is underlain by ‘Unproductive’
strata of the superficial Tidal Flat
Deposits and solid geology of the West
Walton Formation,

The site does not lie within a Source
Protection Zone.,

Surface infiltration of atmospheric waters into the soils
beneath the site could wash or dissolve potential
contaminants and migrate to underlying groundwater.

Contamination leads to restriction/prevention of use as a
resource, for example, drinking water, and can have
secondary impacts on other resources, which depend on
it.

Surface Water

The closest water features are the drainage
ditches extending south-east from the
southern and northern ends of the site to
Delgate Drain.

Surface infiltration of atmospheric waters into the soils
beneath the site could wash or dissolve potential
contaminants and laterally migrate.

Contamination leads to a restriction/prevention of use:
-as drinking water resource

-for amenity use

Effects on aquatic life

C14022 — Small Drove, Weston
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Preliminarv Conceptual Model

Assessment of the potential linkage between ground contamination sources and
human or environmental receptors have been assessed based on the desk study research
documented in the preceding sections of this report. A generalised preliminary conceptual model

relative to the construction phase and completed development is presented below in Table 4.

Table 4: Preliminary Conceptual Model Relative to Construction & Use of Residential
Development

Receptors Pathwa . . . . .
P y Estimated Potential for Linkage with Contaminant Sources
Drainage & Soil Beneath Site Soil Gas Ground
Existing Contamination
Buildings Outside Site
Boundary

Human Health — | [ngestion and

groundworkers | Inhalation of Low likelihood Low likelihood Low likelihood Low likelihood
contaminated Soil,
Dust and Vapour

Human Health — | Tngestion and

users of [nhalation of Low likelihood Low likelihood Low likelihood Low likelihood

completed contaminated Soil,

development Dust and Vapour

Water Migration through

Environment ground into surface Low likelihood Low likelihood Unlikely Low likelihood
water ar groundwater

Flora Vegetation on site
growing on Unlikely Unlikely Unlikely Unlikely
contaminated soil

Building Contact with Unlikely Low likelihood N/A Unlikely

Materials contaminated soil

Key to Table 4 Definition

Estimated Potential for

Linkage with

Contaminant Source

High likelihood There is a pollution linkage and an event that either appears very likely in the short term and almost inevitable over

the long term, or there is evidence at the receptor of harm or pollution.
Likely There is a pollution linkage and all the elements are present and in the right place, which means that it is probable

that an event will occur.

Circumstances arc such that an cvent is not ingvitable, but possible in the short term and likely over the long term,
Low likelihood There is a pollution linkage and circumstances are possible under which an event could occur.

Howcever, it is by no means certain that even over a longer period such an cvent would take place, and is less likely
in the shorter term.

Unlikely There is a pollution linkage but circumstances are such that it is improbable that an cvent would occur ¢ven in the
very long term.
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SITE WORK

The site work was undertaken on 13™ and 14™ December 2016 and comprised ten
window sample boreholes (WS1 to WS10), three of which were extended by dynamic probing
(WS1, WS6 and WS9). The borehole positions are shown on the exploratory hole location plan at
the rear of the report.

Services mformation was provided and referenced in relation to the exploratory hole
positions prior to boring. A service scan of the hole positions was made using a CAT (Cable
Avoidance Tool) to check for the absence of buried services that may otherwise have been
damaged by the investigation.

The investigation was undertaken followmg the protocols detailed m British
Standards (BS) ‘Code of Practice for Site Investigations” (BS5930:2015).

The ground levels at each borehole position have been related to Ordnance Datum

(O.D.) by mterpolation from a topographic survey drawing provided by the client.

Window Sample Boreholes

The window sample boreholes were undertaken using a small tracked dynamic
sampling rig. Prior to boring, a starter pit was dug to 1.20m depth using hand toeols in order to
ensure the absence of buried services at each hole position. Small disturbed samples (D} of soil
were recovered at regular intervals within the starter pits and throughout the boreholes.

The window sampling equipment consisted of drive-in sample tubes of specially
constructed and strengthened steel, lined with a plastic core-liner. The barrels were initially of
g87mm or 77mm internal diameter and were reduced in diameter with successive barrels with
increasing depth. Upon extraction, a continuous profile of the soil was obtained within the plastic
liners.

The liners were subsequently split and sub-sampled by a Geoenvironmental
Engineer. An immediate assessment of the apparent soil cohesion was made using a hand shear

vane meter (V) and the average of two or three tests is presented on the borehole records. These
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results have been plotted together with the triaxial compression test results, against depth in Figure
2.

Standard penetration tests were undertaken at regular intervals in each hole, to give
an indication of the in-situ relative density or strength of the soils. The test was made by driving a
50mm diameter open shoe and split spoon sampler (S) into the soil at the base of the borehole by
means of an automatic trip hammer weighing 63.50kg falling freely through 750mm. The
penetration resistance was determined as the number of blows required to drive the tool the final
300mm of a total penetration of 450mm into the soil ahead of the borehole. The SPT *N’-values
have been plotted against depth in Figure 1.

Boreholes WS2 to WS5, W87, WS8 and WSI10 were completed at 3.45m below
ground level. Boreholes WS1, W56 and WS9 were extended from 3.45m to 10.00m depth by
dynamic probing. The probe was driven using the super heavy dynamic probing rig. The test
comprised driving a 90° cone, 150mm’” in area, on 35mm diameter rods using a 63.5kg hammer
falling through 750mm. The blow count was recorded for every 100mm of penetration (N100).
The results are presented as a plot of hammer blow counts against depth and accompany the
borehole records.

On completion of WS1, WS6 and WS9, 50mm diameter gas and groundwater
monitoring standpipes were installed to 3.00m depth. The annulus around the standpipes was
backfilled with pea gravel with a bentonite seal placed around the top of the installations within
1.00m of ground level. A gas tap was installed in the top of each standpipe. A protective plastic
stopcock cover was concreted into the ground flush with the surface over each installation.

The window sample borehole records give the descriptions and depths of the various
strata encountered, details of all samples taken, in-situ testing, installation details and the
groundwater conditions observed during boring, on completion and within the standpipe

mstallations.
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Gas & Groundwater Monitoring Visits

Three return visits were made on 20th December 2016, and 4th & 16th January
2017 m order to monitor methane, carbon dioxide and oxygen gas levels in the WS1, WS6 and
WS89 standpipes. The ambient pressure and flow rate were recorded together with the depth to
groundwater. The water levels have been added to the borehole records, whilst the gas and
groundwater results are presented to the rear of the exploratory hole records. Samples of water

(W) were retrieved from the standpipes durmg monitoring.
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LABORATORY WORK

The samples were mspected m the laboratory and assessments of the soil
characteristics have been taken into account during preparation of the borehole records. The soil
descriptions have been made in accordance with B§S5930:2015 and laboratory testing in accordance
with BS1377:1990.

The moisture contents of selected soil samples were determined.

The index properties of selected soil samples were determined as a guide to soil
classification and behaviour. The liquid limit was determined by a cone penetrometer.

The particle size distributions of selected samples of sand were obtained by wet sieve
analysis. The clay and silt fraction for selected samples were determined by sedimentation using a
pipette. Results of these tests are given as particle size distribution curves.

Selected samples of soil and groundwater were analysed to determine the
concentration of soluble sulphates. The pH values were also determined.

Test specimens were prepared at full diameter from selected undisturbed samples.
Immediate undrained triaxial compression tests were undertaken on the samples under three cell
pressures using the ‘multistage’ technique. The moisture content and bulk density of each specimen
was also determined. The values of apparent cohesion have been plotted against depth, together
with the hand shear vane test results n Figure 2.

An indication of the settlement characteristics of a selected sample of clay was
obtained from the consolidation apparatus or oedometer. The test was performed on a specimen
approximately 19mm thick, contained m a steel rmg. The sample was saturated and the swelling
pressure balanced prior to applying a constant load with drainage allowed at both ends. When
primary compression was complete, the load was mcreased and this repeated for three increments
of load. The sample was then unloaded. The rate and total amount of consolidation were
continually monitored usmg a computer controlled E.L.E. Datasystem 7 Umt. The results were
plotted and analysed by the computer for each increment of load to obtain the coefficients of
compressibility (m,), and of consolidation (c,), which govern the amount and rate of settlement

respectively.
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California Bearing Ratio (C.B.R.) tests were performed on selected recompacted
near surface samples. The samples were recompacted using a 2.5kg rammer (BS light) and the test
consisted of jacking into the soil a cylindrical plunger with a cross sectional area of 1935mm’, A
force of SON was applied initially to seat the plunger on the soil surtace and then the plunger was
made to penetrate the soil at a uniform rate of Imm/min. Readings of force were taken at intervals
of penetration of 0.25mm to a penetration not exceeding 7.50mm. The C.B.R. value is the ratio of
the force required to achieve 2.5mm or 5.0mm penetration to standard forces expressed as a
percentage.

Chemical analysis of nine soil samples recovered from the exploratory holes was
undertaken, by an independent laboratory, primarily for characterisation purposes. The samples
were tested for a wide range of potential contaminants outlined by the Environment Agency (EA)
and National House Building Council (NHBC) document R&D 66; 2008 ‘Guidance for the Safe

Development of Housing on Land Affected by Contamination’.
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GROUND CONDITIONS

The ground conditions encountered by the investigation have been plotted as a soil
profile in Figure 3. The boreholes found a surface layer of made ground or topsoil resting on the
anticipated superficial Tidal Flat Deposits of clays and silts, with a thick succession of very soft

organic clay below about 1.80m depth. Groundwater was found trom depths below about 0.70m.

Made Ground & Topsoil

A surface layer of made ground was found at positions WS1, WS5, WS6, WS7,
WS8 and WS10, to depths generally between 0.40m (WSI, WS7 and WSI10) and 0.90m (WS5)
across most of the site, thickening locally to 1.55m (WS8) where the infilled drainage ditch was
located beneath the northern part of the site.

The surface made ground layers were typically soft or firm, friable, dark brown and
brown, slightly sandy, slightly gravelly, silt or clay fill and contained gravel of flint, limestone,
asphalt, brick, pottery, textile, coal and ash fragments.

The thickest made ground was encountered in WS8, and was positioned on the line
of the former drainage ditch beneath the northern part of the site. Below 0.90m depth, this made
ground was a very soft, grey, brown, and orange brown mottled, slightly gravelly, silty, organic
clay. This fill extended to 1.55m depth and contained fragments of wood, brick, ash and shell
fragments.

A surface layer of topsoil was found at the remaining positions of WS2, WS3, WS4
and WS9, This was a soft, dark brown, slightly sandy, slightly gravelly, clayey silt or silty clay, and

reached depths of 0.30m and 0.40m.

Tidal Flat Deposits

The Tidal Flat Deposits were encountered beneath the surface layers of made ground
or topsoil at depths between 0.30m and 1.55m. Across the southern part of the site these deposits

were initially a very loose or loose, brown, orange brown and grey mottled, slightly clayey, sandy
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silt, representing ‘roddons’ or silt-filled creeks, and thickened southwards from 0.40m in WS7, to
2.30m in WS1. The sand within this deposit was predominantly fine grained.

Beneath the surface made ground and topsoil across the northern part of the site, and
beneath the thin layer of sandy silt in WS7, an initially firm or soft, brown, orange brown and grey
mottled, slightly sandy, silty clay was present. This clay contained occasional seams and layers of
fine sandy silt. The clay was typically initially firm where present at shallow depths, becoming soft
below about 0.80m to 1.55m depth, and very soft below 1.80m depth. This soft clay was locally
present beneath the near-surface sandy silt in WS2, WS3, WS4 and WS7.

At depths of between 1.80m and 3.00m the boreholes entered a very soft, grey and
dark grey, silty, organic clay. This very soft, organic clay extended to at least the base of each
borehole, which was terminated at 3.45m depth. Dynamic probing indicated the very soft Tidal Flat
Deposits to have a thickness of 6.80m to 8.00m, extending to depths of 9.60m and 10.00m below

ground level, where tirm or loose conditions were found.

Groundwater

Groundwater seepages and slow intflows were noted during withdrawal of the 1m
long sampling barrels within the boreholes at depths between 0.80m and 3.00m, with levels rising to
stand at between 0.80m and 2.10m within all holes on completion, except WS7, which remained
dry. However, water levels may have been still rising when they were backfilled.

Groundwater stood within the monitoring installations in WS1, WS6 and WS9 at
depths between 0.63m and 1.34m during the monitoring period over December 2016 and January

2017. The standpipe water levels stood between 1.6 mOD and 2.52mOD.

Live Roots

Fibrous live roots were observed within the Tidal Flat Deposits in most of the holes
across the site. Where present, these roots were observed to extend to depths between 0.90m
(WS2), and a maximum depth of 1.40m in WS10. Borehole WS10 was positioned close to some

trees in the far north-eastern corner of the site.
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Evidence of Contamination

There was no olfactory or visual evidence of any hydrocarbon contamination within
the soils or groundwater encountered on this site. The made ground commonly contained
fragments of brick, coal and ash fragments. No asbestos contammng materials (ACMs) were

observed within the made ground soils.
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COMMENTS ON THE GROUND CONDITIONS IN RELATION TO FOUNDATION

DESIGN AND CONSTRUCTION

The ground investigation found a surface layer of made ground or topsoil, resting on
a very thick succession of Tidal Flat Deposits, which were initially firm and soft, but became very
soft and organic below about 1.80m depth and extended to approximately 10.00m depth. The
naturally deposited clays and silts of the Tidal Flat Deposits found across the site offer, at best, only
modest bearing properties for traditional shallow strip or ratt foundations. The clays and silts
initially locally have a firm or soft ‘crust’ at shallow depths, which may be capable of supporting
lightly loaded structures, but these soils rapidly became soft and very soft with increasing depth.

Localised deepening of traditional foundations will be required where proposed
houses are located close to the existing trees, some of which will be removed. Foundations will
need to penetrate the zones of root influence within the clay soils. The underlying soft and very
soft clays found as shallow as 0.80m depth, are poorly consolidated, heterogeneous and unlikely to
provide adequate support for deepened traditional strip foundations. Some foundations may extend
into the underlying very soft, grey, organic clay soils, which offer very limited support for deepened
traditional foundations.

Any proposed properties at the northern and north-western ends of the site, in areas
close to existing trees, could adopt traditional foundations if all root affected clay soils above the
groundwater table are removed and replaced with coarse-grained granular material, otherwise
buildings in these areas close to trees, would require a piled foundation scheme in order to transfer

loads to below at least | 1m depth.

Traditional Foundations

Large scale processes of natural sedimentation allow a certain degree of confidence
to be placed in the absence of important variation of the engineering properties of natural soils
across sites. By contrast, made ground whose history is not completely known, must, despite any

amount of investigation, present the possibility of conditions existing which could not be accepted
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when considering the material as a bearing stratum. The thickness of the made ground, across the
site was generally between 0.40m and 0.90m below existing ground level, and the risk associated
with the use of this material as a bearing stratum is considered too great. Foundations should
extend through the made ground soils. Similarly the 1.55m deep former ditch infill found in WS8 is
likely to extend across the site and should be avoided, removed and replaced, or bridged by any
foundations in its proximity.

The near-surface naturally deposited clays and silts of the Tidal Flat Deposits have
modified plasticity indices ranging from 6% to 27% and are rated as having a low and medium
volume change potential. The underlying very soft, organic clays have a modified plasticity index
ot 65%. Based on the National House Building Council (NHBC) Standards Chapter 4.2 “Building
near trees’ (2016), foundations in open ground, at least 17m trom the nearest Lime tree; and at least
12m from the nearest Cypress tree; would require a minimum depth of 0.90m below either existing
or finished ground level, whichever is greater, in order to penetrate the zone of seasonal influence.

The presence of isolated trees (Cypress) in the vicinity of some plots and the Lime
trees beyond the northern site boundary mean that some of the proposed properties may be within
their range of root influence. Fibrous live roots were found within the Tidal Flat Deposits to a
maximum depth of [.40m depth at the position of WS10, located in the north-eastern corner of the
site. Foundation depths will have to consider the presence of trees, with foundations extending
through any root affected clay soils.

Trees and shrubs will extend the depth affected by seasonal moisture variation and
advice on this is given in the National House Building Council (NHBC) Standards Chapter 4.2
“Building near trees” (2016). Based on this document, the former high water demand Cypress trees
at Sm distance, will require a minimum foundation depth of at least [.25m in order to penetrate the
zones of root influence. Similarly, a Lime tree located 10m from foundations along the northern
edge of the site would require a minimum foundation depth of 1.35m below the original ground

level.
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Deepened foundations are required where they are to be cast within the influencing
distance of trees, both in areas where trees remain or in areas where trees have been felled, in order
to penetrate the zone of potential shrinkage and heave movements.

Potentially low to moderate swelling pressures could damage traditional foundations
by exerting both lateral and upward heave movements over long periods following removal of trees.
Such swelling pressures could be generated in areas where trees have been removed, and if the any
desiccated near-surface clays are allowed to become saturated. The clay at 1.65m depth at the
position of WS6, yielded a swelling pressure of only 1kPa, but greater pressures are likely closer to
the trees and at shallower depths. TIncorporation of some void forming or compressible material
against the sides of the foundations or ground beams will be required within the zones of influence
of former trees, in any root infested clay, in order to accommodate any vertical and horizontal
movements caused by future heave movements of the clay.

The moisture contents plotted in Figure 3, suggest that the clays showed some
evidence of slight desiccation within WS6 and WS9, extending to approximately 1.50m depth at the
latter position, within the influence zone of the neighbouring Lime tree, below which moisture
contents were at or in excess of their equilibrium moisture contents. This would be expected within
such soils below the groundwater table.

In areas where buildings are proposed either where trees have been cleared or
remain close by, it would be possible to adopt a raft foundation in accordance with NHBC
Standards Chapter 4.2.9 (2016). This will require the underlying root affected clays to be removed
and replaced with non-shrinkable compacted stone, with a thickness depending on the distance to
trees. As an example, where an adjacent Lime tree is only 3m distant, the compacted stone should
extend to the minimum foundation depth of 0.90m, increasing to 1.10m depth where foundations
are 1.0m from a former Cypress tree. This solution would also avoid requirement for anti-heave
precautions, such as void forming or compressible materials, which will be needed alongside strip

foundations within root affected clay soils.
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Bearing Capacity

Deepened traditional foundations would lose any benefit of utilising the upper firm
or soft ‘crust’ of the Tidal Flat Deposit as a bearing stratum, since they would extend into the
highly compressible, very soft, organic clay/silt which has limited bearing properties.

The soft clays of the Tidal Flat Deposit at the mmmum foundation depth of 0.90m,
has a net maximum safe bearing capacity for a 0.60m wide strip footing of 45kN/m” with a factor of
safety of 3.0 applied against general shear failure. If a reduced factor of safety of 2.5 could be
accepted, the net maximum safe bearing capacity would increase to SSkN/m’.

Based on the oedometer test result and other parameters from similar deposits, the
estimated consolidation settlement beneath such a 0.60m wide strip foundation at 0.90m depth and
applying 45kN/m’ is anticipated to be in the order of 30mm to 40mm, increasing to about 35mm to
45mm beneath a 0.90m wide strip foundation cast at the same depth and also applying 45kN/m’.

Similarly the Tidal Flat Deposits beneath an 11m by 9m raft foundation would have
a maximum safe bearing capacity of 30kN/m” with a factor of safety of 3.0 incorporated. Estimated
consolidation settlement beneath such a raft would be m the order of 80mm to 100mm, with the
potential for a further 20mm to 30mm long term secondary consolidation.

Structures founded withm the Tidal Flat Deposits would have to tolerate potentially
large total and differential settlements, which may be exaggerated where the foundations cross
different soil types. Some differential settlement may occur across the building plots, due to
variations m thickness and compressibility of the underlying soils and difference m depth to the
organic clay. Further differential movements will occur if and where foundation pressures locally
increase along foundation runs or across a raft. Movements could be further exacerbated by effects
of tree roots, which could also locally generate upward heave movements. New foundations should
incorporate some nominal reinforcement in order to mumimise any differential movements along,

across or between them.
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Excavations

The soils should excavate easily by hand or with modern plant. Groundwater will be
encountered below about 0.80m depth, and should coincide with the water level m the adjacent
drainage ditches to the east and south. Inflows within excavations are likely to occur as seepages
or slow mflows within the clay, but faster nflows could be expected within the sandy silt at the
southern end of the site. Inflows from the sandy silt may be accompanied by ‘running sand’
conditions with ensuing side instability.

Foundations could be cast below 0.90m depth, as soon as the groundwater is
encountered, preferably by taking excavations to just above the water table and completing the
foundation excavations immediately prior to pouring concrete. Whilst pumpmg from screened
sumps may achieve sufficient draw-down of the groundwater across most of the northern half of the
site, it 1s likely that it would be more effective to control the groundwater, particularly within deep
excavations for sewers, within the loose and very loose, sandy silt beneath the southern part of the
site, by a dewatering scheme using well-points. Care should be taken not to allow removal of the
clay or silt fraction i order to avoid loosening of this stratum. A specialist dewatering contractor
should be consulted, but such a well-pointing technique is likely to enable supported excavations to
be completed dry. Consideration should be given to the possibility of settlement of any
neighbouring existing foundations which may be induced by dewatering.

Any old foundations and buried structures associated with the existing bungalows
should be grubbed out and replaced with compacted material in order to avoid the occurrence of
any 'hard spots' beneath new foundations. The buildng arrangement should consider the route of
the sewers crossing the site.

The base of excavations should be inspected on completion to ensure that the
condition of the soil complies with that assumed mn design. It 1s possible that the ground conditions
may vary across individual plots, particularly if buried silt, sand or peat-filled creeks or channels are
present, which could result in variable inflows of groundwater. The stability of excavation sides
within the soft and very soft clays and silt will deteriorate with increasing depth, with failure likely

to occur within steeply cut faces.
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Although excavation sides within dry excavations to around 1.00m depth, should
remain stable, at least in the short term, the soils should not be relied upon to stand unsupported for
any significant length of time. Excavation side instability is likely to occur both within the made
ground and the soft, becoming very soft naturally deposited Tidal Flat Deposits, particularly where
excavations approach the groundwater table. Care should be taken by personnel who enter
excavations, and adequate close and interlocking side support should be provided to protect such
workers,

Should pockets of inferior peaty soil, or root infested clay be present within
foundation excavations, they should be removed and replaced with well graded, well compacted
hardcore or lean mix concrete. This should include inspection in the areas of the sewers and
historically infilled south-east aligned ditch across the northern part of the site. The excavated
surface should be protected from deterioration and a blinding layer of concrete used where
foundations are not completed without delay. Surface water, perched water and groundwater
should not be allowed to collect in the base of excavations, since the sandy silts and silty clays are

prone to rapid softening with resulting loss of their already limited bearing properties.

Floor Slabs

Ground bearing floor slabs could be adopted for properties in areas away from any
existing or former trees and beyond their zones of root influence. However, ground bearing floor
slabs could suffer some minor differential movements across them, or between the floor slab and
building foundations. The surface layers of made ground tfound to 0.90m depth, and locally to
1.55m at the position of the former ditch, as well as the sewer pipe excavation backfill, are likely to
have lateral variations in composition, which could result in differential movements. Incorporation
of nominal reinforcement should ensure minimal movement across floor slabs applying minimal
loads.

In areas of root affected clay soils locally in upper parts, ground bearing floor slabs

should not be adopted for proposed buildings in the north-eastern and far northern parts of the site.
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Damaging differential heave movements could occur across such slabs, particularly where they
cover any clay aftected by recently removed trees.

Raft foundations should avoid problems associated with shallow root affected clays,
since they will require a minimum depth of 0.90m and in areas of former trees will need to be placed

on a compacted stone blanket less than 1.25m thick.

Sulphate Conditions

Sulphate analysis of selected samples of soil and groundwater yielded soluble
sulphate concentrations within Design Sulphate Classes DS-1 and DS-2 of the BRE Special Digest
1, Table CI (2005), presented in Appendix 3. The pH results ranged between 7.3 and 8.3.

These results indicate an Aggressive Chemical Environment for Concrete (ACEC)
Class of AC-2 for buried concrete. This ACEC Class should be considered when specifying a
Design Chemical Class (DC Class) for buried concrete on this site, as detailed in the above cited

BRE document.

Hardstanding and Pavement Design

Laboratory CBR tests on near-surface recompacted samples from WSI1, WS6 and
WS9 yielded CBR values between 0.1% and 2.6%.

Based on the plasticity indices for the clay sub-grade, Interim Advice Note 73/06
Revision 1 (2009) recommends an estimated design CBR value of 3.0% for a thin pavement
construction on these clay soils, reducing to 1.0% for a silt soil. The clayey, sandy silts locally
present at sub-grade level beneath the southern part of the site are potentially frost susceptible soils
and will require a minimum construction thickness of 450mm for roads or hardstanding.

For the central and northern parts of the site, it would be prudent to adopt a
conservative design CBR value of 1.5% for hardstanding design of a thin road pavement on this
site.

The sub-grade should be inspected and compacted using a vibratory roller, with any

soft clay, organic pockets or root infested clays removed and replaced with more suitable well-
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graded coarse grained fill. A permeable geotextile should be incorporated in order to prevent both
loss of any sub-base material into the sub-grade and migration of sub-grade soils into the overlying
sub-base. Tf proposed access roads cross the routes of the former drainage ditch or sewers, careful
examination of exposed surfaces may identify the excavations, which should be assessed, since they
may provide linear ‘soft’, ‘hard’” or potentially compressible features, resulting in difterential
movement of surface hardstanding.

Differential movement may occur across hardstanding where it crosses different
strata or rests on any clay previously atfected by tree roots. Tdeally, any root-aftected clay should
be removed and replaced to a suitable depth with well compacted non-shrinkable material prior to
placement of hardstanding in order to avoid future heave movements within the clay soils.

Care should be taken not to leave the sub-grade exposed to weather conditions,
since in particular, the sandy silt soils are prone to rapid deterioration in the presence of surface

water.

Drainage

The shallow clay and silt soils beneath this site are not likely to offer a suitable
drainage medium for disposal of surface water. The shallow groundwater table is likely to impede
the functioning or drainage from soakaways as well as significantly limiting the available storage
potential. The efficiency of such soakaway drainage systems would also deteriorate with time,
since they will be prone to silting up.

Any soakaway drainage should be kept well away from buildings, otherwise there is
a potential for the removal of fines and subsequent settlement of any structures, slabs or
hardstanding based upon these soils, as well as heave of any root affected clay soils. Consequently
soakaway drainage would not be considered appropriate for this site, and consideration should be

made to utilising the existing pumped sewer network crossing the site.
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COMMENTS ON THE CHEMICAL TEST RESULTS OF SOIL

The results of the laboratory chemical testing on near surface soil samples have
primarily been compared to soil screening values (SSVs) produced by Land Quality Management
Limited (LQM) and the Chartered Institute for Environmental Health (CTEH) presented in their
document “The LQM/CIEH S4ULs for Human Health Risk Assessment; 2015 (Publication Number
S4UL3608)°. The LOM/CIEH S4ULs are intended for use in assessing the potential risks posed to
human health by contaminants in soil and are transparently-derived and cautious ‘trigger values’
above which further assessment of the risks or remedial action may be needed. The S4ULs
(Suitable for Use Levels) have been derived, in accordance with UK legislation and Environment
Agency policy, using a moditied version ot the Environment Agency CLEA 1.06 software.

Reference has also been given to ATRISKsoil soil screening values produced by
Atkins Limited and provided under licence to Ground Engineering Limited. Atkins SSVs have been
derived in line with the Environment Agency 2009 guidance using the CLEA 1.04 and
1.06 sottware.  With the absence of a S4UL for cyanide the ATRISKsoil SSV for cyanide has
been used as the soil screening criteria within this report.

In March 2014 the Department for Environment Food and Rural Affairs (DEFRA)
published, in their document SP1010, Category 4 Screening Levels (C4SL) for several
contaminants including lead. The C4SL represent screening levels below which the land could be
considered suitable for a specified use and definitely not contaminated land in respect of those
determinands. With the absence of S4UL for lead the C4SL has been used as the soil screening
criteria within this report.

For each contaminant the adopted soil screening criteria have been calculated for the

following land uses:

. Residential use with home grown produce
. Residential use without home grown produce
. Commercial and industrial use

The intended purpose of the SSVs are as ‘“intervention values’ i the regulatory

framework for assessment of human health risks in relation to land use. These values are not
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binding standards, but are intended to inform judgements about the need for action to ensure that a
new use of land does not pose any unacceptable risks to the health ot the intended users.

Table 5 overleaf compares the test results for the made ground with the SSVs in
relation to the specified uses. The number of test results, which exceed these values, are also

provided.
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Table 5: Comparison of Chemical Test Results for Topsoil & Made Ground Soils with SSVs

Number of Samples Exceeding SSV

Soil Screening Values S8V

for: (1.0% SOM)
Number Min Max Residential Measured
. Residential | - oorcent . g5 Residential Residential .
Determinand of Value Value i without Commercial . . . Commercial/
with home Percentile Assessment with home without home .
Samples | (mg/kg) | (mg/kg) home / Industrial
grown . (mg/kg) Method grown produce | grown produce
roduce grown Industrial (mg/kg) (mg/kg) (mg/kg)
P produce kg &k
Organic matter 9 1.6% 17% - - - - - - - -
Arsenic 9 11 31 0 0 0 18.37 S4UL 37 40 640
Cadmium 9 <0.10 0.39 0 0 1] 0.29 S4UL 11 85 190
- %
Trivalent 9 16 39 0 0 0 25.29 S4UL 910 910 8,600
Chromium
Hexavalent 9 <0.50 | <0.50 0 0 0 <0.50 S4UL 6 6 33
Chromium
Lead 9 13 52 0 0 0 35.45 C4SL 200 310 2330
Mercury 9 <010 0.13 0 0 0 0.11 S4UL 11 15 320
Selenium 9 <0.20 0.35 0 0 1] 0.28 S4UL 250 430 12,000
Nickel 9 17 32 0 0 0 23.94 S4UL 130 180 980
Phenols 9 <030 <030 0 0 0 <0.30 S4UL 120 440 440
Benzo[a]pyrene 9 <0.10 0.56 0 0 0 0.25 S4UL 0.79 1.2 15
Copper 9 16 100 0 0 0 47.84 S4UL 2400 7100 68,000
Zine 9 42 230 0 0 0 138.10 S4UL 3,700 40,000 730,000
Free Cyanide 9 <0.50 <0.50 0 0 0 <0.50 ATRISK 34 34 34

Notes

*The concentration of Trivalent Chromium is assumed to be equivalent to the Total Chromium concentration. This is because most naturally occurring chromium is in the trivalent {chromic) state.
S4UL and C4SL for metals were derived using 6% SOM. These values are not sensitive to SOM and would also be applicable for 1% SOM and 2.5% SOM
LQM/CIEH 84ULs *Copyright Land Quality Management Limited reproduced with permission; Publication Number S4UL3608. All rights reserved’

ATRISKsoil SSVs produced by Atkins Limited and provided under licence to Ground Engineering Limited
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Discussion of Soil Results

The results of the laboratory analysis indicate that the made ground contains no
concentrations of elements or compound contarmnants, which exceed the residential soil
screening criteria.  All of the elements and compound contammants tested for were also within
the associated soil screeming criteria for an industrial/commercial end use.

The made ground was not noted to have olfactory evidence of hydrocarbon
contamination.

No asbestos containing materials (ACM) were observed within the made ground
soils.

Based on these results, the encountered made ground would be considered to be
suitable for reuse m the context of a residential development where the soils are exposed at the

surface within garden areas.
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SOIL GAS MONITORING RESULTS

The results of soil gas monitoring of the installations within WS1, WS6 and WS9,
during the return visits during December 2016 and January 2017, found up to 3.9% methane and
up to 1.4% carbon dioxide, with marginally depleted oxygen levels. The in-situ measurements
recorded flow rates of less than 0.1Vhr. The results are tabulated following the borehole records.
These in-situ measurements indicate a gas screening value (GSV) of 0.00391/h.

The GSV falls within the modified Wilson and Card Characteristic Situation 1 or
‘Green’ classification of the NHBC traffic light system, as defined by the Construction Industry
Research and Information Association, CIRTA Report C665, ‘Assessing risks posed by
hazardous ground gasses to buildings’.

The site is not within an area where radon precautionary measures are required

tfor new buildings.
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UPDATED CONCEPTUAL MODEL

Assessment of the potential lmkage between ground contamination sources,

human and environmental receptors have been assessed based on the desk study research and

intrusive ground mvestigation documented in the preceding sections of this report.

A generalised conceptual model, updated following the intrusive works,

monitoring and testing, and targeted to provide coverage across the site, relative to the

construction phase and completed development, 1s presented below m Table 6.

Table 6: Updated Conceptual Model Relative to Construction and Future Residential Use

Receptors Pathway Estimated Potential for Linkage with Contaminant Sources
Existing Soil Beneath Soil Gas Ground
Drainage/ Site Contamination
Buildings Outside Site
Boundary
Human Health — | Ingestion and
ground ]nhalan.on of . Moderate Low Moderate Very Low
workers contaminated Soil,
Dust and Vapour
Human Health — | Ingestion and
users of Inhalation of
; , Jar
completed contaminated Soil, Nia Very Low Low Very Low
development Dust and Vapour
Watcr Migration through
Environment ground into surface Very Low Very Low Very Low Very Low
water or groundwater
Flora Vegetation on site
growing on Very Low Very Low Very Low Very Low
contaminatcd soil
Building Contact with e , e e
Matgrials contaminated soil Very Low Very Low Very Low Very Low

Kcy to Table 6
Risk

Diefinition

Yery High There is a high probability that severe harm could arise to a designated receptor from an identified hazard, or, there
is cvidence that scvere harm to a designated receptor is currently happening,
The risk, if realised, is likely to result in a substantial liability.
Urgent investigation {if not undertaken already) and remediation are likely to be required.

High Harm is likely to arise to a designated receptor from an identified hazard.
Realisation of the risk is likely to present a substantial liability.
Urgent investigation (if not undertaken alrcady) and remedial works may be neeessary in the short term and likely
over the long term.

Moderate It is possible that harm could arisc to a designated reeeptor from an identified hazard, However, it is cither
relatively unlikely that any such harm would be severe, or it any harm were to occur it is more likely that the harm
would be relatively mild.

Low It is possible that harm could arise to a designated receptor from an identified hazard, but it is likely that this harm,
if realised. would at worst normally be mild.

Very Low There is a low possibility that harm could arise to a receptor. In the event of such harm being realised it is not
likely to be severe.

N/A Not Applicable because the proposed development will remove the source.
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COMMENTS ON GROUND CONTAMINATION IN RELATION TO PROPOSED

DEVELOPMENT

Anticipated exposure scenarios relating to the site with a current and end use
within a residential development setting are discussed as follows.

This investigation may not have revealed the full extent of contamiation on the
site and appropriate professional advice should be sought if subsequent site works reveal

materials that may appear to be contaminated.

Asbestos in Existing Buildings

It is recommended that an asbestos survey is conducted of the existing buildings
or structures prior to any demolition, redevelopment or building works. Suitable precautions, in
line with current best practice, should be put in place to protect workers from the effects of

asbestos material, during such works.

Existing Drainage

Any redundant surface water drain runs should be removed from beneath the site
and precautions should ensure that any remammg effluent is directly disposed of off-site. The
integrity of existing drainage should be checked, and damaged sections replaced prior to re-use
within the development. The approximately 1.3m to 2.7m deep foul sewers crossing the
northern and eastern parts of the site, one of which was along the route of the former south-cast
drainage ditch, are likely to be encountered beneath the site. The integrity of these sewers
should be checked if they are to be retained, in order to ensure that there is no leakage and that
they are free-flowing. These measures should reduce the future risk to human health and the

water environment to very low.

Contaminated Soil

The site is underlain by between 0.40m and locally 1.55m of made ground or

topsoil, which do not contain any significantly elevated concentrations of contaminants. All
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concentrations of elements and compounds detected within the near-surface soils were within the
screening values for the applicable residential end use with home grown produce.,

The topsoil and made ground soils would be considered to be suitable for reuse in
the context of a residential development where the soils are exposed at the surtace within garden

arcas.

Human Health - Construction Workers

No elevated levels of contaminants were identified by this investigation. There is
therefore a low risk that a pathway could develop affecting groundworkers during the
construction phase ot development.

No special precautions would be required during the development of the site by
workers who may come into contact with the soil during groundworks, providing that standard
precautions are adopted which should generally include the procedures given by the Health and
Safety Executive (The Blue Book) HS(G)66.

For the protection of workers during groundworks the following is recommended:

a} Limit repeated or prolonged skin contact with soils by wearing gloves with
sleeves rolled down.

b) Washing facilities should be made available to groundworkers, so as to
minimise the potential for inadvertent ingestion of soil.

¢) Generation of dust should be limited by damping-down.

d) TIf any soils are revealed which are different to those encountered by this
ground investigation, the advice of a specialist should be sought in view of classifying the
material and ascertaining its risk to groundworkers.

¢} Consideration should be given to gas monitoring within deep or confined
spaces to ensure safety of personnel entering them, since carbon dioxide and methane gases
generated from the soils could accumulate within excavations, service chambers or sub-

structures,
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Human Health - Users of Completed Development

The risk of ground contamination aftecting the end users of the completed
development, where a pathway is present, in both a residential or public open space setting,
would be considered to be very low,

The results of the chemical analysis suggests that the topsoil and made ground
soils could be considered suitable for re-use at the surface within new garden or landscaped
areas. No scheme of remediation would be considered necessary for the proposed development.

There are no significant potential sources of ground gas and no precautions are
likely to be required to protect the proposed buildings from ingress of soil gases. No

precautionary measures are required to protect the properties from radon.

Water Environment

The site is underlain by Tidal Flat Deposits which are designated by the E.A. as
‘Unproductive’. The neighbouring tield drainage system is pumped via drainage ditches towards
the south-east.

The Tidal Flat Deposits are practically impervious soils, whilst the interbedded silt
filled ‘roddons’ may have slightly better drainage potential. The groundwater is present at
around 0.80m to 1.00m below site level. The risk to groundwater from any near-surface soil
contaminants is considered to be very low. It is therefore unlikely that the proposed
development, including the installation of foundations, would impact the quality of the water

environment,

Effects on Building Materials and Services

No precautionary measures are considered necessary for buried concrete or

services, where they are to be in contact with made ground soils.
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Off-Site Disposal of Soil Arisings

The results of chemical analysis are provided to the rear of this report and can be
used within the information necessary for basic characterisation of the soil destined for landfill.
The Environment Agency publication Hazardous Waste, Technical Guidance WM2 outlines the
methodology for classifying wastes and should be referenced for guidance. The test results
(total metals, hydrocarbons and cyanide) should be compared to the relevant thresholds to
determine whether they fall into the primary categories of non-hazardous or hazardous waste
and will help indicate the likely European Waste Catalogue (EWC) code which is determined by
the waste type.

Excavated material and excess spoil should always be classified prior to removal
from site as required by ‘Duty of Care’ (Environmental Protection Act, 1990) legislation. This
means that material has to be given a proper description and waste classification prior to
removal. Basic characterisation is the responsibility of thé waste producer, whilst compliance
checking and on-site verification are generally the responsibility of the landfill operator. The
landfill operator will need to liaise with the waste producer as the approach relies on the
information from basic characterisation.

It is expected that clean arisings from the natural soils across this site would fall
into the inert category under the European Waste Catalogue description ‘Soil and Stones’, EWC

code 17 05 04 with restrictions excluding topsoil and peat.
GROUND ENGINEERING LIMITED

_

C.M. J. EBELING S. J. FLEMING
M.Sc.(Eng.), M.AE.G., M.Sc., M.C.S.M.,
C.Geol,, F.G.S., C.Geol,, F.G.S,,
Director Director
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GROUND Sie:  SMALL DROVE. WESTON WINDOW SAMPLE
ENGINEERING _ WS1
L1 M | T E D |[pate Hole Size: 87mm dia to 2.00m
Te!: 01733-566566 14712716 77mm dia to 3.00m Ground
www.groundengineering.co.uk 50mm dia to 10.70m Level: 3.15m. 0.D.
o o 0.D.
Samples and insitu Tests (Date) Inst. Description of Strata Legend | Depth Level
Depth m Type | Resut | Water _ m m
C MADE GROUND - FlLint GRAVEL. R ]
- qﬁf MADE GROUND - Firm, brown, sl1ghtLY_sandy, sl1ghtly L0 0.08 | 3.07
[ 30 D1 ravelly, clayey_SfLT. Gravel is flint, asphalf, bS] 0.40 | 2.75
[ 0.28-0.70 g; h_limestone and brick fragments. i X ]
: ) !é Loose, brown/orange brown/grey mottled, slightly : *_:_*: :
[ clayey, very sandy SILT. Sand is fine grained. " ]
- 0.90 D3 1 V4 L ]
1.10 D4 ¥ ’c-__ ; ot e 1 ]
1.20-2.00 | B2 P = ! - s x 1
1.20 D5 o B i i . B i
[ 1.35-1.65 | S | N8 [.<l=[":’| (TIDAL FLAT DEPOSIT) R h
B P = I et X ]
- 2.00 D6 o= e T S— [ "] 2.00 | 1,15
L e+ ].*1 very loose, grey, sli clayey, san . P ]
L 2.15-2.45 [ s | N2 2 Ead srey, STIGNTly clavey, sancy D oxex ]
i o NENCE By ]
[ o/="+] (TIDAL FLAT DEPOSIT) [k R
i IO P beow x| 2,70 [ 0.45 ]
- o =12 very soft, grey/dark grey, slightly sandy, silty, xallee” ) .
[ 3.00 D7 f e sli‘g(ht Ly organ\{c cLay. 4 v Y NG ]
[ oA KN i
[ 3.15-3.45 | S | N1 Soceinsd (TIDAL FLAT DEPOSIT) X ]
! s e 345 | 0,30 ]
- Dynamic probe indicates very soft conditions. 7]
- Becoming soft below 8.00m depth. ]
[ (TIDAL FLAT DEPOSIT) 1
N 10.00| -6.85
REMARKS 1. Starter pit excavated from 0.00m to 1.20m depth Project No
2. No live roots observed 14022
3. No recovery in liners below 2.00m depth ] ) .
4. Borehole completed at 3.45m depth and continued using dynamic probing to 10.70m depth
5. Gas monitoring standpipe installed to 3.00m depth Scale | Page
| 1:50 | /2
KEY Groundw ater Strikes Groundw ater Observations
D - Disturbed Sample = ES - Environmental Sample Depth m Depth m
B - Bulk Sample M - Mackintosh Probe N | Dat -
U - Undisturbed Sampls V- Vane Shear Test o|Struck [Rose to Rate Cased | Sealed ate Hole Casing Water
W - Water Sample Cohesion ( } kPa 111.10 ;gﬂ gﬂg %.gg 3?%
¥ Water Strike B ) - Hand Penetrometer . .
X Depth to Water Cohesion { ) kPa ‘132;8}5?‘; g-gg g-gg
on completion ¥s Standpipe Level - -




W - Water Sample

¥ Water Strike

X Depth fo Water
on compietion

U - Undisturbed Sample V - Vane Shear Test

Cohesion ( } kPa

A } - Hand Penetrometer

Cohesion ( } kPa

¥s Standpipe Level

GROUND Site: SMALL DROVE, WESTON WINDOW SAMPLE
ENGINEERING WS1
L1 M I T E p [Date: Hole Size: &7mm dia to 2.00m
. ) 14/12/16 77mm dia to 3.00m Ground
oo rgurdenaineering.co.uk 50mm dia to 10.70m Level: 3.15m. 0.D.
- 0.D.
Samples and in-situ Tests (Date) Inst. Description of Strata Legend | Depth Level
Depth m Type | Result | Water m m
L Dynamic probe indicates firm or loose conditions. 10.00| -6.85 -
A S I 10.70| -7.55 ]
Hole completed at 10.70m depth ]
- ]
REMARKS Project No
14022
Scale | Page
| 1:50 2/2
KEY Groundw ater Strikes Groundw ater Observations
D - Disturbed Sampie ES - BEnwvironmental Sample Depth m Depth m
B - Bulk Sample M - Mackintosh Probe | yolstruck [Rose tol Rate Cased | Sealed | Date Hole | Casing | Water




GRO_UND _ DYNAMIC PROBE Date 14712716 | PROBE No
ENGINEERING PENETRATION roject ws1

L I M | T
Tel: 01733-666568 www.groundgnginegring.co.uk TEST Number 14022 Sheet 1 of 2

Method Client Site
BS 1377 = Part 9 : Clause 3.2 (DPSH) SOUTH HOLLAKD DISTRICT COUNCIL SMALL DROVE, WESTON

Depth | Torque Blows Blow Count (N100 Values)

3

i 1 1

(100mm} 0 10 20 30 40, 50

-

(5]

L

=

n
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Remarks : Hammer 63.5 kg G022

Probing undertaken from base of borehole. Probe rods sank 'under ouwn
weightt to 5.90m depth. Standard Drop 750 mm

Cone 50 mm dia

Rod 8kg / 35 mm




ENGINEERING PENETRATION Project WS1
LI M I T olec
Tel: 01733-566566 www.groundengineering. co.uk TEST Number 14022 Sheet 2 of 2
Method Client Site

BS 1377 = Part 9 : Clause 3.2 (DPSH)

SOUTH HOLLAND DISTRICT COUNCIL

SMALL DROVE, WESTON

Depth | Torque Blow s Blow Count (N100 Values)
{m) (100mm) 0 10, 20 30, 40, 50
1 E ")
.2 4 —
.3 2 =
4 2 >
.5 2 =
s 2 —
.7 3 e
11.00]
12.00 |
13.00 |
14.00 |
15.00 |
16.00 |
17.00
18.00 |
15,00 |
20,00
Remarks : Hammer 63.5 kg . ls022
Probing undertaken from base of borehole. Probe rods sank 'under own
weight' to 5.90m depth. Standard Drop 750 mm
Cone 50 mm dia
Rod 8kg / 35 mm




ENGINEERING WS2
LI M | T E D |bae Hole Size: 77mm dia to 2.00m
Tel; 01733-568566 13/12/16 67mm dia to 3.00m Ground
www .groundengineering.co.uk 50mm dia to 3.45m Level: 3.20m. 0.D.
| in-si 0.D.
Somples and in-situ Tests (Date) Description of Strata Legend | Depth Level
Depth m Type | Resuit | Water m m
TOPSOIL - Soft, friable, dark brown, slightly gravelly, =
0.30 b1 sandy SILT. Gravel is aﬁgular to suB—angul.ar f?in‘t. /’Q 0.30 | 2.90
- ML
[ Firm, friable, brown, slightly sandy, clayey SILT. LI ]
0.60 02 (TIBAL FLAT DEPOSIT) ! 5 02 | 2us0
xi_l_li X . .
Loose, light brown/orange brown motiled, slightly clayey, R ke
[ 0.90 D3 very sandy SILT with occasional fine shell fragments. Sand [z -5 ]
1.10 D& is predominantly fine grained. TR K
1.20 D5 o K.-x_;‘.n
1.20-2.00 | U7
[ 1.35-1.65 S N7 k- ome e x ]
(TIDAL FLAT DEPOSIT) ,,_’.‘_x*_g. i
N'x.‘ ® i‘ ‘)( :
SR. R,
- 2o bé v ft 7dark grey/b ttled, slightly sand e 20001 1-20
! ery so rey/dark grey/brown mottled, sli sa P ]
2.15-2.45 | s | N1 8 Lty cLar,” ey o SHISTELY sandy et .
g et b
(TIDAL FLAT DEPOSIT) ¥, ‘_'x E
[ 3.00 D7 s - i - S— r——. -] 3.00{ 0.20 1
L Very soft, grey, silty, organic CLAY with occasional peat RIS ]
3.15-3.45 s N1 roo¥ tracés? v ¥, ore peaty 7\'; i
[ (TIDAL FLAT DEPOSIT) W_lﬁ 3.45 | -0.25 1
u Hole completed at 3.45m depth 7]
REMARKS 1. Starter pit excavated from 0.00m to 1.20m depth Project No
2. Live roots observed to 0.90m degth 14022
3. No recovery in liners below 2.00m depth
Scale E Page
1:50 | 11
KEY Groundw ater Strikes Groundw ater Observations

B - Bulk Sample

¥ Water Strike

D - Disturbed Sample

X Depth to Water
on compietion

ES - Ervironmental Sampie
M - Mackintosh Probe
U - Undisturbed Sample V - Vane Shear Test
W - Water Sample Cohesion ( ) kPa 1
P ) - Hand Penetrometer
Cohesion ( ) kPa
¥s Standpipe Level

Depth m

Depth m

No|Struck ‘Rose to Rate Cased | Sealed Date

Hole

Casing

Water

1.10 13/12/1§

3.45

1.10




GROUND

ENGINEERING

Site:

EMALL DROVE, WESTON

WINDOW SAMPLE

WS3

L I I B L Y [ L Y NS N BN B

Hole completed at 3.45m depth

L1 M I T E p |Date: Hole Size: 87mm dia to 2.00m
. i 13/12/16 77mm dia to 3.00m Ground
Ifhw.é?guﬁ%%ﬁ?g?neenng.co.uk 50mm dia to 3.45m Level: 3.10m. 0.D.
In-sl 0.D.
Samples and in-situ Tests (Date) Description of Strata Legend | Depth Level
Depth m Type | Result | WWeter m m
[ TOPSOIL - Soft, dark brown, slightly gravelly, silty CLAY. ]
- Gravel is angu[ar‘ to sub-rounded flint. 1
[ 9-30-0.60 | B <53 0.40 | 2.70 ]
[ 0.60 D2 Ver)lg loose, brown/orange brown mottled, clayey, very sandy, h-*'x 7% ]
- SILT. Sand is predominantly fine grained. X X 1
[ 0.90 D3 e R _]
- 1.10 D4 I i
- 1.20 b5 (TIDAL FLAT DEPOSIT) - Iw L % h
i 1.35-1.865 [ N2 e e X ]
* " ® ]
R v ft, brown/ b ttled, slightly sand rpry B IS
L ery so rown/orange brown mottled, slightly sandy, LTTTTxC ]
[ 2.00 6 5il¥v CLA#. (TIDA? FLAT DEPOSIT) .I 1.85 1.25 1
[ . D * U ]
A Very soft, grey/dark grey mottled, silty, organic CLAY with x -
F 2.15-2.45 s N1 occasional peaxy root traces. WT*_W ]
o x Nlfay ‘
[ x| _'
L x 4
L x .
F 3.00 D7 (TIDAL FLAT DEPOSIT) T ]
x
L 3.15-3.45 | s | M S

L% _ M4 345 | -0.35

A B I

N

KEY
D - Disturbed Sample
B - Butk Sample
U - Undisturbed Sample
W - Water Sample
¥ Water Strike
X Depth to Water
on completion

P{) - Hand Penetrometer
Cohesion { ) kPa
¥s Standpipe Level

REMARKS 1. Starter pit excavated from 0.00m to 1.20m depth Project No
2. Live roots observed to 1.20m_depth 14022
3. No recovery in liners below 2.00m depth
Scale I Page
|1:50 | 1/1
Groundw ater Strikes Groundw ater Observations
BES - Environmental Sample Depth m Depth m
M - Mackintosh Probe  {olsiruck [Rose to Rate Cased | Sealed | Date Hole | Casing | Water
V - Vane Shear Test
Cohesion ( ) kPa 111.00 113/12/16 3.45 1.00




¥ Woater Sirike
X Depth to Water
on completion

P{} Hand Penetrometer
Cohesion ( ) kPa
¥s Standpipe Level

GRCLUND Sil: SMALL DROVE, WESTON WINDOW SAMPLE
ENGINEERING WS4
LI M | T E D Jlpae Hole Size: 87mm dia to 2.00m
Tel: 01733-566566 13/12/16 77mn dia to 3.00m Ground
www .groundsnginesring.co.uk 50mm dia to 3.45m Level: 2.95m. 0.D.
I in-si 0.D.
Samples and in situ Tests (Date) Description of Strata Legend | Depth Level
Depth m Type | Resuit | Water m m
- TOPSOIL - Soft, dark brown, slightly sandy, clayey SILT. N -
L 0.20 D1 ' Y sandy, e EZ2 030 | 2.65 ]
[ 0.30-0.60 B1 —r - . ]
= Brown/orange brown mottled, slightly_clayey, very sandy L e X .
I 0.60 Dz .| SILT. Sand is predominantly fine grained. Ny i
X ve SR ]
F 0.90 D3 (TIDAL FLAT DEPOSIT) s—’-‘—x*—r _
i 1-;3 gts' b g xaxl 1.15 | 1.80
i 1.%3-1.65 \SH ’2157) Soft, orange brown/grey mottled, slightly sandy, silty CLAY. | —— .- ]
C (TIDAL FLAT DEPOSIT) Pt ]
- 1.89-2.00 U1 - [ ‘I- 1.80 | 1.15 ]
L 1.95 v2 | (28) Vgrn soft, grey/dark grey, silty, slightly organic CLAY I ]
L 2.00 Dé with occasional peaty roof traces. 7 .
- 2.15-2.45 S N1 e 1
2 x _alle ]
[ AU ]
| x T ald ]
[ 3.00 D7 (TIDAL FLAT DEPOSIT) x _-\\h::- ]
- 3.15-3.45 | s | M1 ST ]
[ - . __ k= =i 3.45 | -0.50
u Hole completed at 3.45m depth ]
3
REMARKS 1. Starter pit excavated from 0.00m to 1.20m depth Project No
2. Live roots observed to 1.20m deBth 14022
3. No recovery in liners below 2.00m depth
Scale | Page
I 1:50 | 171
KEY Groundw ater Strikes Groundw ater Observations
D - Disturbed Sample = ES - Environmental Sample Depth m Depth m
B - Bulk Sample M - Mackintosh Probe J :
U - Undisturbed Sample V- Vane Shear Test No|Struck jRose to| Rate Cased Sealed Date Hcle Casing Water
W - Water Sample Cohesion { ) kPa 110.80 [13/12/1§ 3.45 D.80




GRCUND Site: ~ SMALL DROVE, WESTON WINDOW SAMPLE
ENGINEERING WS5
L M T E o |Date: Hole Size: 77mn dia to 2.00m
13/12/16 57mm dia to 3.00m Ground
Tel: 01733-666566
V\?ww.groundengineering.co.uk S50mm dia to 3.45m Level: 2.95m. 0.D.
Samples and in-situ Tests {Date) . 0.D.
Dascription of Strata Legend | Depth Level
Depth m Type | Result | Water m m
N MADE GROUND - Soft_ brown, slightl¥ sand¥, slightly ]
- ) gravegly, silty CLAY. Gravel is pottery fragments, 1
[ 0.30-0.70 B1 ccasional gastropod shells. ]
[ 0.30 D1 4
i .60 D2 i
- 0.90 D3 0-90 | 2.05
L 1.10 D& Firm, brown/orange brown mottled, silty CLAY with —x ]
- 1.20 D5 occasicnal dead root traces. (TIDAL FLAT DEPOSIT) - 1.25 | 1.70 -
[ 1.20-2.00 u1 Soft, becommg very soft, brown/orange brown/grey moiiled, « — ]
[ 1.35-1.65 S N2 s1ltx CLAY with occasional bivalve shell fragments. — .
- 1.50 Vi1 (15) {TIDAL FLAT DEPOSIT) e ]
1.7 vz | (26 X 1.80 | 1.15 ]
[ 2.00 Dé we| very soft, grey/dark grey, silty, organic CLAY with R ]
B occasional peaty root traces. i i
- 2.15-2.45 | s | W [ s ]
B X _,\\Lfr, T
[ N ]
- W ~ ]
B (TIDAL FLAT DEPOSIT) * LI"’ b
[ 3.00 o7 pp— ]
L 3.15-3.45 | s | N1 NE. ]
- - b= o 3.45 1 -0.50 ]
. Hole completed at 3.45m depth 7]
3 ]
]
REMARKS 1. Starter pit excavated from 0.00m to 1.20m depth Project No
2. Live roots observed to 1.10m de&;‘:lh 14022
2. No recovery in lirmers below 2.00m depth
Scale i Page
E 1:50 i 1M
KEY Groundw ater Strikes Groundw ater Observations
D - Disturbed S8ample = BS - Environmental Sample Uepth m Depth m
B - Bulk Sample M - Mackintosh Probe | ; 3
U - Undisturbed Sample V- Vane Shear Test No|Struck |Rose to Rate Cased Sealed Dats Hole Casing Waler
W - Water Sample Cohesion ( ) kPa 1 (2.00 N3/12/16 3.45 2.00
¥ Water Strike P ) - Hand Penetrometer
¥ Depth to Water Cohesion ( ) kPa
on completion ¥s Standpips Level




GROUND Site: SMALL DROVE, WESTON WINDOW SAMPLE
ENGINEERING : WS6
LI M I T E D |Date: Hole Size: 8/mm dia to 2.00m
Tol: 01733-566566 14/12/16 &7mm dia to 3.00m Ground 5
www. groundengineering.co.uk 50mm dia to 10.70m Level: 2.95m. 0.D.
in-si 0.D.
Samples and in situ Tests (Date) Inst. Description of Strata Legend | Depth Level
Depth m Type | Resuit | Water _ m m
MADE GROUND - Soft, brown, orange brown and dark
‘]ET brown mottled, slightly Eravelly, sandy CLAY.
0.30-0.60 B1 Gravel is flint and brick fragments.
[ 0.30 D1 _
0.60 D2
i} . .75 ) 2.20
Firm, brown/orange brougn/grey mottled, silty, sandy |x -~ . .| ]
T 0.90 D3 4 7~ 4 CLAY with occasional light brown silt and fine sand |-~ . x —
1.10 D4 [-“T—[':.] partings. X, "
1.20 D5 ¥ A S x, . -T
1.35-1.65 | ¢ L] B R PRSI
[ 1.40 ¥1 | ¢55) S e N
5 1.60-1,85 u1 [, - . (TIDAL FLAT DEPOSIT) EE T
[ !1c ":;__.',- = 1.85 | 1.10
[ 2.00 D6 ¥[.-1=1'7:] Loose, brown/orange brown, sandy SILT. Sand is fine FeXar| 2.00 | 0.95 1
- 2.00-3.00 | U2 = ‘J—{~*N grained. (TIDAL FLAT DEPOSIT) ]
- 2.15-2.45 S N i 04l \CIER soft, brown/orange brown/grey mottled, silty TTTx
i 1= i . %
I C4=]5] «ToAL FLaT DEPOSIT) T ]
[ . — 4 | 2.80 | 0.1%
[ 3.00 D7 -l very soft grey, silty, organic CLAY with * —allhe ]
[ At occasional peaty root fraces. i
[ 3.15-3.45 | 8 : (TIDAL FLAT DEPOSIT) U ]
i RARRXS - G| 3.45 | -0.50 ]
[ Dynamic probe indicates very soft conditions. ]
[ {TIDAL FLAT DEPOSIT) ]
- 9.60 | -6.65
3 Dynamic probe indicates firm or loose conditions. :
RBMARKS 1. Starter pit excavated from 0.00m to 1.20m depth Project No
2. Live roots observed to_1.10m depth . . ) . 14022
3. Borehole completed at 3.45m depth and continued using dynamic probing to 10.70m depth
4, Gas monitoring standpipe installed to 3.00m depth
Scale | Page
| 1:50 | 1/2
KEY Groundw ater Strikes Groundw ater Observations
D - Disturbed Sampie  ES - Ervironmental Sample Depth m Depth m
B - Bu'k Sample M - Mackintosh Probe No|Struck IRose to Rate i Cased | Seaied | Date Hole | Casing | Water
U - Undisturbed Sampie V - Vane Shear Test
W - Water Sample Cohesion ( ) kPa 1 (2.00 %gﬂ%ﬂg ggg :II gg
¥ Water Strike F ) - Hand Penetrometer . .
¥ Depth to Water Cohesion ( ) kPa ?‘éfgm; g-gg 1-39
on completion ¥s Standpips Level - -




GRGUND

ENGINEERING

Site: SMALL DROVE, WESTON

WINDOW SAMPLE

WS6

U - Undisturbed Sample
W - Water Sample
¥ Water Strike
¥ Depth to Water
on completion

V - Vane Shear Test
Cohesion ( } kPa

F( ) - Hand Penetrometer
Cohesion ( ) kPa
¥s Standpipe Level

LI M | T E D |pate Hole Size: 87mm dia to 2.00m
Tel: 01733-566586 14712716 67mm dia to 3.00m Ground n
www.groundengineering.co, uk 50mm dia to 10.70m Level: 2.95m. 9.D.
Samples and in-situ Tests {Date) - 0.D.
Inst. Description of Strata Legend | Depth Level
Depth m Type | Result | YWater m m
- Dgnamic probe indicates firm or loose conditions. i
- (Continued from previous page) i
- (TIDAL FLAT DEPOSIT) ]
N I ———. 10.70| -7.75 ]
[ Hole completed at 10.70m depth ]
i ]
REMARKS Project No
14022
Scale | Page
| 1:50 | 2/2
KEY Groundw ater Strikes Groundw ater Observations
D - Disturbed Sample  ES - Environmental Sample Depth m Depth m
B - Bulk Sample M - Mackintosh Prebe  |yolginick [Ross to Rate Cased | Sealed | Date Hole | Casing | Water




GROUND
ENGINEERING

DYNA IC PROBE Date 14/12/16 PRQBE NQ
PENETRATION Project WS6

I M |
Tel:01L733-556566 www .groundengineering.co.uk TEST Number 14022 Sheet 1 of 2
Method Client Site
BS 1377 = Part 9 : Clause 3.2 (DPSH} SOUTH HOLLAND DISTRICT CODUNCIL SMALL DROVE, WESTON

Depth | Torque Blows
{(100mm})

3

—

[

wn E 4 W

o

.

TR R R . @ 4 4 & E R R R A 4 E B R & BB Ea 4 EE B aEEEEEEANEw R R
'

-~

w

—

-
=3

Blow Count (N100 Values)
0 10 20 30 40 50

Uy YUY YYUY

Remarks

Probing undertaken from base of borehole. Probe rods sank 'under own

weight' to 5.80m depth.

Hammer 63.5 kg 14022 " |
Standard Drop 750 mm
Cone 50 mm dia

Rod 8kg /7 35 mm




GROUND

DYNAMIC PROBE

Date 14/12/16 pRQBE No

ENGINEERING PENETRATION | WS6
Ter:D1|:!33-I5665“£E wlﬁvw.g-ll'-oundanginaering.co.uk TEST Number 14022 Sheet 2 of 2
Method Client Site

BS 1377 : Part 9 : Clause 3.2 (DPSH)

SQUTH HOLLAND DISTRICT COUNCIL

SMALL DROVE, WESTON

Depth | Torque Blows
{100mm)

RN k=
~ahlatobam| =
Bt

("]

11.

12.

13.

14.

15.

16.

17.

18.

19.00 |

20,

Blow
C 10 20

Count (N100 Values)
30 40 50

oo}

00 ]

09 |

0g |

0g |

]}

Remarks :

Probing undertaken from base of borehole.

weight' to 5.80m depth.

Probe rods sank 'under own

Hammer 63.5 kg 14022

Standard Drop 750 mm
Cone 50 mm dia

Rod 8kg / 35 mm




GRGUND Site: SMALL DROVE, WESTON WINDOW SAMPLE
ENGINEERING WS7
L1 M | T E pD|bate Hole Size: 87mm dia to 2.00m
Tel: 01733566566 14/12/16 77mm dia to 3.00m Ground
www.groundengineering.co.uk S0mm dia to 3.45m Level: 2.90m. 0.D.
Samples and in-situ Teslts (Date) . 0.D.
Description of Strata Legend | Depth Level
Depth m Type | Resuit | Water m m
MADE GROUND - Soft, friable, brown, slightly sandy,
slightly gravelly, silty cLAy. Gravel is angular coal and 1
[ 0.30 D1 ash_fragments. ' 0.40 | 2.50 ]
[~ 0.60 D2 Brown/orange brown/grey mottled, cla eX sandy SILT with e 7]
occasional shell fragments. (TiDAL FiAt DEPOSIT) : 0.80 | 2.10 1
[ 0.90 D3 Firm, brown/orange brgwn/?rey mottled, slightly sandy, "—,‘ ]
1.10 D4 silty CLAY with occasional s1lt partings. — ]
- 1.20 DS (TIDAL FLAT DEPOSIT) 2= 130 | 1.60 1
[ 1.20-2.00 U1 . - - ' 1
[ 1.35-1.65 S N4 Soft, brown/orange brown/grey mottled, silty CLAY. Becoming | —, ]
1.50 V1 23 very soft below 2.00m depth. . ]
[ 1.95 v2 | (24) e ]
i 2.00 ] ]
- 2.15-2.45 b N1 . :
[ (TIDAL FLAT DEPOSIT) — ]
X — —
[ = 2.80 | 0.10 ]
[ 3.00 DY Vt_ar?_/l soft, grey/dark grey, silty, slightly organic CLAY * —"“f:' ]
s with occasiona geaty root traces. T 1
- 3.15-3.45 | s | NI (TIDAL FLAT DEPOSIT) =\ ]
[ - _ e~ 5L 3.45 | -0.55 4
n Hole completed at 3.45m depth 7]
[ ]
[ ]
REMARKS 1. Starter pit excavated from 0.00m to 1.20m depth Project No
2. Live roots observed to 0.90m deBth 16022
3. No recovery in liners below 2.00m depth
Scale | Page
| 1:50 | 1/1
KEY Groundw ater Strikes Groundw ater Observations
D - Disturbed Sample  ES - Enwironmental Sample Depth m Depth m
B - Bulk Sample M - Mackintosh Probe o ' f f ;
U - Undisturbed Sample V- Vane Shear Test No|Struck |Rose ‘o Rate Cased | Sealed Date Hoie Casing Water
W - Water Sampls Cohesion ( ) kPa 14/12/18& 3.45 dry
¥ Water Strike P{ )} - Hand Penetrometer
¥ Depth to Water Cohesion ( ) kPa
on completion ¥s Standpipe Level




¥ Water Strike
¥ Depthto Water
on completion

P{) - Hand Penetrometer
Cohesion ( ) kPa
¥s Standpipe Level

GROUN Site: SMALL DROVE, WESTON WINDQW SAMDLE
ENGINEERING : : WS8
L1 M I T E D [Pate: Hole Size: 87mm dia to 2.00m
Tt 01737-566566 13/12/16 77mm dia to 3.00m Ground
www . groundengineering.co.uk 50mm dia to 3.45m Level: 2.90m. 0.D.
Samples and in-situ Tests (Date) L 0.D.
Description of Strata Legend | Depth Level
Depth m Type | Resuit | Water _ m m
I MADE GROUND - Soft, brown, slightl\{ sandy, slightly . ]
- ravelly, silty CLAY with rare shell fragments. Gravel is 1
[ 0.30-0.70 B1 rick, ash and textile fragments. ]
[ 0.30 D1 ]
I 0.60 D2 ]
[ 0.90 D3 0.90 2'00_'
L 1.10 D4 MADE GROUND - \fer\{ soft _gre\{, brown and occasionally i
- 1.20 D5 orange brown mottled, s{ightly gravellg, silty, organic 1
[ 1.35-1.65 5 N2 CLAY with occasional shell fragments. Gravel 1s brick, wood ]
[ 1.4 V1 (4p] and ash fragments. 1.55 | 1.35
[ 1.65-1.90 u1 Soft br’own/or‘ange brown/grey mottled, silty CLAY. ¥ —_— ]
[ (TIDAL FLAT DEPOSIT) ]
- 3% b | 47 Y[ v T it ic CLAY with fonal - 2.00 | 090
- . ery soft, grey, si organic CLAY with occasional peaty KA ]
- 2.15-2.45 s N1 roo traces? Y Yy ore P * -
- x a7 -
L x __\\L’;. T
[ v i
- 1 7% ]
 3.00 D7 ¥| (TIDAL FLAT DEPOSIT) x A ]
[ 315345 | s [ = ]
. - kmxT] 3.5 -0.55]
L Hole completed at 3.45m depth ]
REMARKS 1. Starter pit excavated from 0.00m to 1.20m depth Project No
2. Live roots observed to 1.20m de&%h 14022
3. No recovery in lirers below 2.00m depth
Scale | Page
| 1:50 11
KEY Groundwater Strikes Groundw ater Observations
D - Disturbed Sample ES - Environmental Sample Depth m Depth m
B - Buik Sample M - Mackintosh Probe ! ] ;
U - Undisturbed Sample V- Vane Shear Test No|Struck Rose to Raie Cased Sealed Date Hole Casing Water
W - Water Sample Cohesion { ) kPa 1 13.00 13/12/16] 3.45 2.10




LI M I

GROUND
ENGINEERING

D

SMALL DROVE. WESTON

WS9

WINDOW SAMPLE

Hole Size: 87mm dia to 2.00m
14/12/16 77mm dia to 3.00m

w%w.zggﬁﬁ%gﬁ%?nesring.co.uk 50mm dia to 10.70m 3.00m. 0.D.
| esita T 5 0.D,
Samples and In-situ Tests (Date) Inst. Description of Strata Depth Level
Depth m Type | Resut | Water m m
[ ff’E‘T TOPSOIL - Soft, dark brown, clayey SILT. /Q ]
F 0.30-0.60 | Bf 2 o0 | 2.60
[ 0.80 p2 Firm, brownforange brown, silty, sandy CLAY with 't .
3 I/ occasional fine shell fragments. . ] 0.80 | 2.20 1
[ ¥E (TIDAL FLAT DEPQOSIT) ) ' ]
Rt a0 -
[ 1.20 D5 ',__; Soft, brown/orange br'own/?:ey mottled, silty CLAY 3
B 1.35-1.65 S N3 »f— -1 with occasional €ilt and fine sand partings. — 1
[ 1.50 vl | (20) -l 7
F 1.65-1.80 | U1 5,:f=1°*] (TIDAL FLAT DEPOSIT) ]
[ 1.95 v2 | @ o = e i i i _ | 2.00 | 1.00_]
L 2.00 Dé = -+ Very soft, grey/dark grey, silty,6 slightly organic x Al 4
r 2.15-2.45 S N1 :."_)—_':: CLAY with occasional peaty root fraces. x ]
i R M2 .
L [ c] x __ -
i P - ",‘ :
[ 2.00 D7 p ool Jr . (TIDAL FLAT DEPOSIT} x T\ ]
L 315345 | s | M s " ]
i 7=~ 3,45 | -0.45 ]
[ Dynamic probe indicates very soft conditions. T|
i Becoming soft below 7.70m depth .
1 ]
[ (TIDAL FLAT DEPOSIT) ]
! 10.00] -7.00 |
REMARKS 1. Starter pit excavated from 0.00m to 1.20m depth Project No
Z. Live roots observed to_1.20m depth . 3 i i 14022
. Borehole completed at_3.45m de?th and continued using dynamic probing to 10.70m depth
. Gas monitoring standpipe installed to 3.00m depth
Scale | Page
| 1:50 | 1/2
KEY Groundw ater Strikes Groundw ater Observations
D - Disturbed Sample ES - Enwironmental Sample Depth m Depth m
B - Bulk Sample M - Mackintosh Probe .
U - Undisturbed Sample V- Vane Shear Test No:iStruck [Rose tol Rate Cased Sealed Date Casing Water
W - Water Sample Cohesion { ) kPa 111.00 [14/12/16 1.00
¥ Water Strike F() - Hand Penstrometer P0/12/16 0.90
¥ Depth to Water Cohesion ( ) kPa ?gjgm; g-g;

on completion

¥s Standpipe Level




GROUND

I M T

ENGINEERING
L

E

Site:

SMALL DROVE,

WESTON

WINDOW SAMPLE

WS9

D |Date:
14712716

Hole Size: 87mm dia to 2.00m

7fmm dia to 3.00m Ground
I: 01733-666666
I\?ww.groundengineering.co.uk 50mm dia to 10.70m Level: 3.00m. 0.D.
in-sltu T 0.D.
Samples and in situ Tests (Date) Inst. Description of Strata Legend | Depth Level
Depth m Type | Resutt | Water m m
: Dynamic probe Tndicates firm or loose conditions. 10.00] -7.00
[ - - - __ __ _ _ ] 10.70] -7.70 ]
[ Hole completed at 10.70m depth 1
i ]
REMARKS Project No
14022
Scale | Page
| 1:50 | 2/2
KEY Groundw ater Strikes Groundw ater Observations
D - Disturbed Sample - Environmental Sample Depth m Depth m
B - Bulk Sample M - Mackintosh Probe I nolstruck [Rose to Rate Cased | Sealed | Date Hole | Casing | Water

W - Water Sample

¥ Water Strike

¥ Depth to Water
oh completion

U - Undisturbed Sample

V - Vane Shear Test

Cohesion { } kPa

F } - Hand Penetrometer

Cohesion { } kPa

¥s Standpipe Level




GRCUND
ENGIiNEERING

DYNAMIC PROBE
PENETRATION

Date

14/12/16 PROBE No
WS9

Project
Tel:01|333-|5655hé|6 w!rvw.ruundenginearing.co.uk TEST Number 14022 Sheet 1 of 2
Method Client Site

BS 1377 : Part 9 : Clause 3.2 (DPSH)

SOUTH HOLLAND DISTRICT COUNCIL

SMALL DROVE, WESTON

Depth | Torque Blows
(100mm}

E)

.

h —_

w

S

w

.3

.

~

®

w

b~
=

Blow Count (N100 Values)
20 A0

0 10 20

50

1 1

g
1>
%rd
Erd
[
I
2>
0 >
¥ig
[1>
>
By
>
>
3>
>

Remarks :

Probing undertaken from base of borehole. Probe rods sank 'under own

weight!' to 5.90m depth.

Hammer

Standard Drop

Cone

Rod

63.5 kg [ 14022 |

750 mm
50 mm dia

8kg / 35 mm




1 ™ ~ | Date 14/12/16 p
GRCUND DYNAMIC PROBE PROBE No
ENGINEERING PENETRATION Project WS9
L1 M | T

Tel: 01733-566566 www.groundEngineEring.co.uk TEST Number 14022 Sheet 2 of 2
Method Client Site
BS 1377 : Part 9 : Clause 3.2 (DPSH) SOUTH HOLLAND DISTRICT COUNCIL SMALL DROVE, WESTON
Depth | Torque Blows Blow Count (N100 Values)
{m) (100mm) 0 10, 20, 30, 40 50
1 E] 7
.2 1 B
.3 2 _—
4 3 —
5 2 -
I 3 —
.7 3 1
11.00 ]
12.00 ]
N
13.00 |
14.09 |
15.00 |
16.00 |
17.00 ]
18.00]
19,00 |
20,00
Remarks : Hammer 63.5 kg 14922
Probing undertaken from base of borehole. Probe rods sank 'under own
weight! to 5.90m depth. Standard Drop 750 mm
Cone 50 mm dia
Rod 8kg / 35 mm




GROUND Site: SMALL DROVE, WESTON WINDOW SAMPLE
ENGINEERING WS10
Ll M T E p [|Date: Hole Size: 77mm dia to 2.00m
. . 13/12/16 57mm dia to 3.00m Ground
Twa\lf\ta:.jrg:r-’gui%se?\?;?neering.co.uk S50mm dia to 3.45m Level: 3.00m. 0.D.
S | d in-situ Test Dat 0.D
ST ero ety o8 {Date) Description of Strata Legend | Depth Level
Depth m Type | Resuit | YWater m m
5 MADE GROUND - Soft, dark brown, slightly gravelly, clayey 1
- SILT. Gravel is angular flint and ash fragments. 1
[ g.gg-o.su g} 0.40 [ 2.60 ]
[ 0.60 D2 \ Firm, brown/orange brown mottled, slightly sandy, silty = ]
i wir| CLAY. (TIDAL FLAT DEPOSIT) .71 0.80 | 2.20 1
- 0.90 D3 Soft, brown/orange brown/grey mottled, silty CLAY with e _
[ 1.10 D& occasional silt partings. . |
- 1.20 D5 . i
- 1.35-1.65 s N3 — — ]
L 1.60 vi | (17 S = ]
- 1.65-1.85 us (TIDAL FLAT DEPOSIT) . * ]
[ 1.95 v2 | 2 i i x | 2.00 | 1.00_]
L 2.00 D6 Very soft, grey/brown mottled, silty, organic CLAY with x .
- 2.15-2.45 ] N1 occasional peaty root traces. * .
= _\W/_x .
2 \L_.\\lb .
| x 1
[ . ]
[ 3.00 D7 (TIDAL FLAT DEPOSIT) x —]
[ 315345 [ s | W * ]
i S — _ e T 3,45 | -0.45 ]
[ Hole completed at 3.45m depth ]
REMARKS 1. Starter pit excavated from 0.00m to 1.20m depth Project No
2. Live roots observed to 1.40m deg:\h 14022
3. No recovery in lirers below 2.00m depth
Scale | Page
f 1:50 l N1
KEY Groundw ater Strikes Groundw ater Observations

B - Bulk Sampie

¥ Water Strike

D - Disturbed Sample

U - Undisturbed Sample
W - Water Sampie

X Depth to Water
on completion

- Environmental Sampie
M - Mackintosh Probe
V - Vane Shear Test
Cohasion ( ) kPa 1
A} - Hand Penetrometer
Cohesion ( ) kPa
¥s Standpipe Level

Depth m
Rate

No|Struck |Rose to| Cased Sealed Date

Depth m

Hole

Casing Water

0.80

13/12/1§

3.45

0.80
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GROUND ENGINEERING

T T I I TR AT,

Newark  Road 5eterborough
t: 01733 566566 f: 01733 315280
e: admin@groundengineering.co.uk

TEST CERTIFICATE

Determination of Particle Size Distribution

Tested in Accordance with BS 1377-2: 1990: Clause 9.2 & 9.4
Sleved Grading and Sedimentation by Pipette

Client: Ground Engineering Ltd Certificate Number: PL5724-1/3/710-2
Client Address: Newark Road Client Reference: C14022
Peterborough Lab Job Number: PL.5724-1
PE1 SUA Date Sampled: Unknown
Date Received: 01.02.2017
Contact: Steve Fleming Date Tested: 14.02.2017
Certificate of Sampling: N/A
Site Name: Small Drove Sampiling Certificate No.: NfA
Site Address: Weston Sampled By: Client
TEST RESULTS Laboratory Reference: PL5724-1/3 Pre-treatment for No
Client Reference: U1 organic material:
Sample Description: Brown slightly clayey SILT/SAND with occasional fine subangular limestone siltstone
and shell fragments
Material Specification: Not Required Depth Top: 1.20m
Location: W81 Depth Base: 2.00m
Source: Supplier:
Determination of Particle Size Distribution i .
Sieve Analysis
0.002 0008 002 006 020 060 20 6 20 60 200 1000 Sigve mm %Passing
100 oy “.g_wnmﬁiﬁ% i 100 125 100
f 90 100
90 90 75 100
I 63 100
80 80 50 100
ﬁ 375 100
g ; ' O o
2 J 14 100
o B0 ' 60 10 100
g 6.3 99
§ 50 50 5.0 99
o ‘ 3.35 99
; 40 | 0 2.00 a9
g 1.18 99
s 0.600 99
§ %0 0 0.425 98
0.300 o8
20 20 0.212 8
0.150 98
10 10 0.063 52
0.020 5
0 Lan1 S 0 0.006 2
ooy T [ VR SG [[ S | M | e | e | e G ||| oo s == 1
NN T R R T NI N ITT N i1t
0.002 0.006 002 006 020 060 2.0 6 20 60 200 1000

Nominal Size of Material [mm]

Comments: Data relevant to material below 63 microns is outside the current scope of UKAS accreditation

Signed: ' ( ( !

for and on behalf of Ground Engineering Ltd

Approved Signatory: M. Hartnup - Laboratory Manager

Date Reported:
Form Number:

21.02.2017 Page 1 of 1

GELab/G/709-2 Version 46 Registered in England & Wales

Registration Number: 6929574
Reg Office: Ground Engineering Ltd
Newark Rd, Peterborough PE1 5UA

Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory




GROUND ENGINEERING
ELAT,

TG AT S AR RN,

S -
Newark Road Peterborough
TEST CERTIFICATE 01733 566566 f: 01733 315280

e: admin@groundengineering.co.uk

Determination of Particle Size Distribution

Tested in Accordance with BS 1377-2: 1990: Clause 9.2 & 9.4
Sieved Grading and Sedimentation by Pipette

Client: Ground Engineering Ltd Certificate Number: PL5724-1/6/710-2
Client Address: Newark Road Client Reference: C14022
Peterborough Lab Job Number: PL5724-1
PE1 5UA Date Sampled: Unknown
Date Received: 01.02.2017
Contact: Steve Fleming Date Tested: 14.02.2017
Certificate of Sampling: N/A
Site Name: Small Drove Sampling Cerificate No.: N/A
Site Address: Weston Sampled By: Client
TEST RESULTS Laboratory Reference: PL5724-1/6 Pre-treatment for No
Client Reference: U1 organic material:
Sample Description: Brown slightly clayey SILT/SAND with occasional firm subangular siltstone and shell
fragments
Material Specification: Not Required Depth Top: 1.20m
Location: ws2 Depth Base: 2.00m
Source: Supplier:

Determination of Particle Size Distribution ; .
Sieve Analysis

0002 0006 002 006 020 080 20 6 20 60 200 1000 sieve mm | | %Passing
160 A -k 100 125 100
rﬁ“ 90 100
20 90 75 100
63 100
375 100
28 100
gn n 20 100
(7] ¥
@ 14 100
B0 60
< 10 100
g 6.3 100
g 50 50 5.0 100
5 I 3.35 100
-, 20 2.00 100
-
& 118 100
5 0.500 99
30
§ 30 0.425 %
‘4 0.300 99
20 20 0.212 98
! 0.150 98
10 ﬁ 10 0.063 59
L et 0.020 ]
=a
0 T 0 0.008 5
e ; ; ; 0.002 4
cm G || M o || e | Mo g | e | s oot || G| :
A T WAL Lih T I NIT A ] AN
0.002 0006 002 006 020 060 20 6 20 60 200 1000

Nominal Size of Material [mm]

Comments: Data relevant to material below 63 microns is outside the current scope of UKAS accreditation

Approved Signatory: M. Hartnup - Laboratory Manager Signed; '( ( ! .

for and on behalf of Ground Engineering Ltd

Date Reported: 21.02.2017 Page 1 of 1

Form Number:; GELab/C/709-2 Version 46 Registered in England & Wales

Registration Number: 6929574
Opinions and interpretations expressed herein are outside of the scope of the UKAS Accreditation Reg Office: Ground Engineering Lid
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory Newark Rd, Peterborough PE1 5UA



GROUND ENGINEERING

et o M| b F . i s Pl b, [
- R
Newark Road Peterborough
TEST CERTIFICATE 1 01733 566566 f: 01733 315280

e: admin@grcundengineering.co.uk

Determination of Particle Size Distribution

Tested in Accordance with BS 1377-2; 1990; Clause 9.2 & 9.4
Sieved Grading and Sedimentation by Pipette

Client: Ground Engineering Ltd Certificate Number: PL5724-1/7/710-2
Client Address: Newark Road Client Reference: C14022
Peterborough Lab Job Number: PL5724-1
PE1 SUA Date Sampled: Unknown
Date Received: 01.02.2017
Contact: Steve Fleming Date Tested: 14.02.2017
Certificate of Sampling: N/A
Site Name: Small Drove Sampling Certificate No.; N/A
Site Address: Weston Sampled By: Client
TEST RESULTS Laboratory Reference: PL5724-1/7 Pre-treatment for No
Client Reference; Ds organic material:
Sample Description: Brown grey slightly clayey SILT/SAND
Material Specification: Not Required Depth: 1.20m
Location: WS3
Source: Supplier:
Determination of Particle Size Distribution ; .
Sieve Analysis
0.002 0.008 002 0.08 0.20 0.60 20 ] 20 60 200 1000 Sieve mm %Passing
100 2 e e 100 125 700
i [ 90 100
90 80 75 100
63 100
80 , 80 50 100
37.5 100
28 100
2 7 ! 0 20 100
§ " 14 100
a 60 60 10 100
g 6.3 100
g 50 50 5.0 100
= 3.35 100
T 40 ' 40 2.00 [ 100 |
.% I 1.18 100
35 0.600 100
§ %0 0 0.425 99
0.300 99
20 20 0.212 99
0.150 98
10 ‘—! 10 0.063 54
il 0.020 1
0 0 0.006
cm | ST SER | S | MR | S| e | e G| o outer == :
crthe 1 nlin [T ] s LLL

0.002 0006 002 006 0.20 0.6

0 2.0 8 20 60 200 1600
Nominal Size of Material [mm]

Comments: Data relevant to material below 63 microns is outside the current scope of UKAS accreditation

Approved Signatory: M. Hartnup - Laboratory Manager Signed: '( ( I

for and on behalf of Ground Engineering Ltd

Date Reported: 21.02.2017 Page 1 of 1

Form Number: GELab/C/709-2 Version 46 Registered in Englard & Wales

Registration Number: 6929574
Opinions and interpretations expressed harein are outside of the scope of the UKAS Accreditation Reg Otfice: Ground Engineering Ltd
This report may not be reproduced other than in full without the prior written approval of the issuing laboratory Newark Rd, Peterborough PE1 SUA



GROUND ENGINEERING

LTI TED TGO TANG A TITTIRIT,

TEST CERTIFICATE
One-Dimensional Consolidation

Properties
{Tested in accordance with BS1377 : Part 5 1990)

Newark Road I-3eterborough

t:01732 566566 1.01733 315280
e: admin@groundengineering.co.uk

Client; Ground Engineering Ltd Certificate Number: PL5724-1-16/731
Client Address: Newark Road Client Reference Number: C14022
Peterborough Date Sampled: Unknown
Cambridgeshire Date Received: 01.02.2017
Postcode: PE1 5UA Date Tested: 08.02.2017
Contact: Steve Fleming Sampling Certificate No: N/A
Site Name: Small Drove Certificate of Sampling: N/A
Site Address:  Weston Sampled By: Client
Test Details Specimen Detaiis
Location: WS6 INITIAL FINAL
Sample Ref: U1 Height { mm ): 18.94 17.94
Sample Firm brown orange brown dark grey silty Bulk Density ( Mglm3 ) 1.99 2.07
Description: sandy CLAY Moisture Content { % ): 30 28
Dry Density { Mg/m® ): 1.53 1.82
Particle Density { Mglm3 }: 27 Assumed Voids Ratio: 0.764 0.671
Mean Lab Temp. ( °C ): 22 Degree of Saturation { % }: 100.0 100.0
Variations from Standard: None Piameter { mm ) 74.96 N/A
Lab Reference: PL5724-1-16 Swelling Pressure ( kPa }): 1 N/A
Depth: 185 m Method of time fitling used: Log Time N/A
Voids Ratio against logarithm of Applied Pressure
Applisd Coefficient of Coefficient of
s Pressure Compressibility | Consolidation
{(kPg) m, (mIMN) | o, (mPhyear)
0.761 4 1
;g‘ '“----.......___. 25 0.79 7.16
3., T 50 0.35 7.26
] N 0.26 9.61
i 100
ust 200 0.15 12,24
0.02 -
e 100
Applied Pressure {logP) .
Comments:
Approved [x] M.Hartnup - Laboratory Manager Signed:
Signatory: [ 1L.Petch - Team Leader .

for and on behalf of Ground Engineering Ltd

Date Reported: 22/02/2017 Registered in England Wales

Opinions and interpretations expressed herein are outside the scope of the UKAS Accreditation. Reg Numbler 59_29574
This report may not be reproduced other than in full without the prior written approval of the issuing Reg Office: Ground Engineering |td
Newark Rd

laboratory.
Form No: GELab/C/731 Issue 1

Peterborough PE1 SUA



&

TESTING

2183

Final Report

IIIIIIIIIII

. e ,|‘~¢x"L
oA URTEL L FteSt
The right chemis;w to deliver results
Chemtest Ltd.
Depot Road
Newmarket
CBS8 0AL
Tel: 01638 606070
Email: info@chemtest.co.uk

Repori No.:
Initial Date of Issue;
Client

Client Address:

Contact(s):

Project

Quotation No.:

Order No.:

No. of Samples:
Turnaround (Wkdays):
Date Approved:

Approved By:

V. WW’ :
e 7

Details:

16-31062-1

22-Dec-2016

Ground Engineering Limited
Newark Road
Peterborough
Cambridgeshire

PE1 SUA

Steve Fleming

C14022 Small Drove, Weston

C14022
9
4

22-Dec-2016

Glynn Harvey, Laboratory Manager

Date Received: 19-Dec-2016
Date Instructed: 19-Dec-2016
Results Due: 22-Dec-2016
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The right chemistry to deliver results

Test Methods

sSOP

Title

Parameters inciuded

Method summary

2010

pH Value of Soils

pH

pH Meter

2030

Moisture and Stone Content of
Soils(Requirement of
MCERTS)

Maisture content

Determination of moisture content of soil as a
percentage of its as received mass obtained at
<37°C.

2120

Water Soluble Boron, Sulphats,
Magnesium & Chromium

Boron; Sulphate; Magnesium; Chromium

Aqueous extraction / ICP-OES

2300

Cyanides & Thiocyanate in
Soils

Free {(or easy liberatable} Cyanide; total
Cyanide; complex Cyanide; Thiocyanate

Allkaline extraction followed by colorimetric
determination using Automated Flow Injection
Analyser.

2325

Sulphide in Soils

Sulphide

Steam distillation with suiphuric acid / analysis
by ‘Aquakem 600 Discrete Analyser. using
N.N—dimethyl-p-phenylenediamine.

2450

Acid Soluble Metals in Scils

Metals, including: Arsenic; Barium; Beryllium;
Cadmium; Chromium; Cobalt; Copper; Lead;
Manganese; Mercury; Molybdenum; Nickel;
Selenium; Vanadium; Zing

Acid digestion followed by determination of
metals in extract by ICP-MS.

2490

Hexavalent Chromium in Soils

Chromium [VI]

Soil extracts are prepared by extracting dried
and ground soil samples into boiling water.
Chromium [V1] is determined by ‘Aquakem 600°
Discrete Analyser using 1,5-diphenylcarbazide,

2625

Total Organic Carbon in Soils

Total organic Carbon (TOC)

Determined by high temperature combustion
under oxygen, using an Eltra elemental
analyser,

2700

Speciated Polynuclear
Aromatic Hydrocarbons (PAH)
in Soil by GC-FID

Acenaphthene; Acenaphthylene; Anthracene;
Benzo[a]Anthracene, Benzo[a]Pyrene;
Benzo[b]Fluoranthene; Benze[ghi]Perylene;
Benzolk]Fluoranthene; Chrysene;
Dibenz[ah)Anthracene; Fluoranthene; Fiucrene;
Indeno[123cd]Pyrene; Naphthalene;
Phenanthrene; Pyrene

Dichloromethane extraction / GC-FID

2920

Phenols in Secils by HPLC

Phenolic compounds including Resorcinol,
Phenol, Methylphenols, Dimethylpherols, 1-
Naphthol and TrimethylphenolsNote:
chlorophenols are excluded.

60:40 methanol/water mixiure extraction,
foilowad by HPLC determination using
electrochemical detection.

Page 4 of 5




Tinarnttest

The right chemistry to deliver results

Report Information

Key

U UKAS accredited
M MCERTS and UKAS accredited
N Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted fo an unaccredited laboratory
IS Insufficient Sample
U/S Unsuitable Sample
N/E not evaluated
< "less than"
> greater than”

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently corrected to a dry
weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at the indicated laboratory

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

Sample Retention and Disposal

All soil samples will be retained for a period of 45 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.co.uk

Page 50of 5
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S.P.T. N’ Value vs Depth below ground levef {m).
SITE
SMALL DROVE, WESTON
LIE Contract
CLIENT SOUTH HOLLAND DISTRICT COUNCIL Number 14022
GROUND ENGiNEERiNG Tel: 01733-568568 | DAte Figure
o 01/03/17
LI M | T E D www.groundengineering.co.uk




Apparent Cohesion {kPa}
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Apparent Cohesion (kPa) vs Depth below ground level (m).
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Contract
CLIENT SOUTH HOLLAND DISTRICT COUNCIL Number 14022
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Moisture Content %
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Borehole Location Plan

Based on a topographic survey plan provided by the client. Not to Scale

Key

Borehole

Project : Small Drove, Weston

Client : South Holland District Council

GROUND
ENGINEERING
LIMITED

Peterborough Tel : 01733 566566

Project No.

C14022
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HISTORICAL MAP & PHOTOGRAPH EXRACTS




Site History

Figure A

Reproduced from the 1888 edition Ordnance Survey sheet Lincolnshire CXXXIV.12 at 1:2500 scale with the permission of the
Controller of Her Majesty’s Stationery Office, © Crown Copyright. All rights reserved. Licence number AL100005523

N

A
\whley Hoitse
N 45.2
Project : Small Drove, Weston GROUND Project No.
ENGINEERING 14022
Client : South Holland District Council l,;LﬂLIE,gh Tel : 01733 566566




Site History

FigureB

Reproduced from the 1904 edition Ordnance Survey sheet Lincolnshire CXXXIV.12 at 1:2500 scale with the permission of the
Controller of Her Majesty's Stationery Office, © Crown Gopyright. All rights reserved. Licence number AL100005523
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Project : Small Drove, Weston

Client : South Holland District Council

GROUND
ENGINEERING
LIMITED

Peterberough Tel : 01733 566566

Project No.

C14022




Site History Figure C

Reproduced from the 1932 edition Ordnance Survey sheet Lincolnshire CXXXIV,12 at 1:2500 scale with the permission of the

Controller of Her Majesty’s Stationery Office, © Crown Copyright. All rights reserved. Licence number AL100005523

A
Project : Small Drove, Weston GROUND Project No.
ENGINEERING 14022
Client : South Holland District Council IELIt‘grlbIrEgh Tel : 01733 566566




Site History Figure D

Reproduced from the 1938 edition Crdnance Survey sheet Lincolnshire CXXXIV.SE at 1:10,560 scale with the permission of the
Controller of Her Majesty’s Stationery Office, € Crown Copyright. All rights reserved. Licence number AL100005523

A i i

Project : Small Drove, Weston GROUND Project No.
ENGINEERING C14022
Client : South Holland District Council LF.LE,LIElBh Tel : 01733 566566




Site History Figure E

Reproduced from the 1958 edition Ordnance Survey sheets TF22NE & TF22SE at 1:10,560 scale with the permission of the Controller

of Her Majesty’s Stationery Office, ® Crown Copyright, All rights reserved. Licence number AL100005523

A
Project : Small Drove, Weston GROUND Project No.
ENGINEERING C14022
Client : South Holland District Council IELE,LIE& Tel : 01733 566566




Site History Figure F

Reproduced from the 1967 edition Ordnance Survey sheets TF2924 & TF2925 at 1:2500 scale with the permission of the Controller of

Her Majesty's Stationery Office, © Crown Copyright. All rights reserved. Licence number AL100005523
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Project : Small Drove, Weston GROUND Project No.
ENGINEERING C140
. o i LIMITED 4022
Client : South Holland District Council Peterborough Tel : 01733 566566




Site History Figure G

Reproduced from the $971-75 edition Ordnance Survey sheets TF22NE & TF22SE at 1:10,000 scale with the permissicn of the

Controller of Her Majesty's Stationery Office, @ Crown Copyright. All rights reserved. Licence number AL100005523
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Project : Small Drove, Weston GROUND Project No.
ENGINEERING
LIMITED C14022

Client : South Holland District Council Peterborough Tel : 01733 566566




Site History Figure H

Reproduced from the 1987 edition Ordnance Survey sheets TF2924 & TF2925 at 1:2500 scale with the permission of the Controller of

Her Majesty’s Stationery Office, © Crown Copyright. All rights reserved. Licence number AL100005523
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Site History Figure|

Reproduced from the 1995 edition Ordnance Survey sheets TF2924 & TF2925 at 1:2500 scale with the permiss-'.ion of the Controller of

Her Majesty's Stationery Office, © Crown Copyright. All rights reserved. Licence number AL100005523
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Figure J

Site History

Reproduced from the 2002 edition Ordnance Survey sheets TF22NE & TF22SE at 1:10,000 scale with the permission of the Controller
of Her Majesty’s Stationery Office, © Crown Copyright. All rights reserved. Licence number AL100005523
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Site History Figure K

Reproduced from the 2004 Aerial Photograph Not to scale
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Site History Figure L
Reproduced from the 2016 edition Ordnance Survey sheet TF2924NW (Anglian Water Sewer Plan) at 1:1250 scale with the
permission of the Controller of Her Majesty's Stationery Office, © Crown Copyright. All rights reserved. Licence number AL100005523
A
',-“. :’i P r-..\
i ),-" \{; 2ARK GOURI ! ‘%‘l
L~ S ' ESSY) >
- % . ‘{\\
o ~ LA S
vy N Y g
“ ¥ F) a4 ‘_4 oy .."
et = ~ S 7 (‘7">
e’ AR B \“E\
jma 2 :’ ! Fd o
1—‘“"--' ‘JIL*I\.-'/ (i:{% o,
e :‘{\J"-:t; e \:} \\'
3 n
/ < ~o
Ny s AN
/ ; \‘ \\ u.rI (\"{ 5,-‘;*""'
[~ * "'\ Y "’;‘a\ ; : /\&“‘\
A ’ ~ e - Ty
™ \_,"5 > g g 2l
0 - £ . L, K
“v: ({ ,,v | \\—f K
2 N 7 Pumping
i {f @\? K Station
Weston St Mary AN |
VC Primary School N~y
& ,
QC) ”h 7}
o ‘ \f _f‘"'\’ {f
w i
g ‘ (\/' «x"-\
™ & £ ‘g!ﬁ:}-
x Q@ ~.
~ail ‘f’r o~
J
\
& ! n
Project : Small Drove, Weston GROUND Project No,
ENGINEERING 1402
. - . LIMITED 14022
Client : South Holland District Council Peterborough Tel : 01733 566566




APPENDIX 2

ENVIRONMENTAL DATABASE SEARCH



Q Garoundsulre

Growndsure .ot i ghit

Address: SMALL DROVE, WESTON, PE12 6HU
Date: 20 Dec 2016
Reference: GS-3535098
Client: Ground Engineering Limited
NwW
w
Sw

Aerial Photograph Capture date: 06-Apr-2015
Grid Reference: 529274,324819
Site Size: 0.82ha

Report Reference: G5-3535098
Client Reference: C14022

NE

SE



®

Groundsure

LOCATION INTELLIGENCE

Contents Page

Contents Page 3
Overview of Findings 6
Using this report 10
1. Historical Land Use 1
1. Historical Industrial Sites 12

1.1 Potentially Contaminative Uses identified from 1:10,000 scale Mapping........nennneinnaee 12

1.2 Additional Information — Historical Tank Database....cu i rceireeereerenirresrerenerrermrssenesnecs s riessitsressisstisrsssassanas
1.3 Additional Information — Historical Energy Features Database........c.ccuiranininiinesnnsnrsnsenesessessssseneas
1.4 Additional Information - Historical Petrol and Fuel Site Database

1.5 Additional Information - Historical Garage and Motor Vehicle Repair Database........ccicniieninnns 13

1.6 Potentially INfIlled LANG....... e ottt s enas s sn s e res s sa e s g ses s s st s e et et st 13

2. Environmental Permits, Incidents and Registers Map 14
2. Environmental Permits, Incidents and Registers 15
2.1 Industrial Sites Holding Licences and/or AUthorisations.......... s 15
2.1.1 Records of historic IPC Authorisations within 500m of the study site: . STV |

2.1.2 Records of Part A(1) and IPPC Authorised Activities within 500m of the study ) (=PI 15

2.1.3 Records of Red List Discharge Consents {potentially harmful discharges to controlled waters) within 500m of the
study site:, . ceesesstesssnistsenes 13
2.1.4 Records of List 1 Dangerous Substances Inventory Sltes W|th|n 500m of the study 5|h= cerrranerarennatesens 15

2.1.5 Records of List 2 Dangerous Substance Inventory Sites within 500m of the study Site!.......cinsnccie 15

2.1.6 Records of Part A(2) and Part B Activities and Enforcements within 500m of the study site: ... 16

2.1.7 Records of Category 3 or 4 Radioactive Substances Authorisations: . . 16

2.1.8 Records of Licensed Discharge Consents within 500m of the study site:.. . o | -t

2.1.9 Records of Water Industry Referrals {potentially harmful discharges to the publlc sewer) W|th|n 500m of the
study site: . .16
2.1.10 Records of Plannlng Hazardous Substance Consents and Enforcements W|th|n SOOm of the study site.. ..16

2.2 Dangerous OF Hazardous SILeS........imiiin et e sssnis s s s sssasmsssssrisss ressisssses sesassasnsenssasssnses ronsaser 17

2.3 Environment Agency/Natural Resources Wales Recorded Pollution Incidents 17
2.3.1 Records of National Incidents Recording System, List 2 within 500m of the study site: . creerserenrenrenees 17

2.3.2 Records of National Incidents Recording System, List 1 within 500m of the study site: et sasains 17

2.4 Sites Determined as Contaminated Land under Part 2ZA EPA 1990.......iroimmnennnen s ssissssessse 17

3. Landfill and Other Waste Sites Map 18
3. Landfill and Other Waste Sites 19
3.1 LANGFILL SIS  uiueieieiererrsesrrrarirerrasrssrarerssrsirmssast ot sibasans e saasa besiss sesbensessenesE R b S AR AR AR PR SRR SRRSO R R RS RO RSB ERE SR SRR RS SR R E SR mr e b enta bt 19

3.1.1 Records from Environment Agency/Natural Resources Wales landfill data within 1000m of the study site: ....... 19

3.1.2 Records of Environment Agency/Natural Resources Wales historic landfill sites within 1500m of the study site:
3 1 3 Records of BGS/DoE non—operatlonal landflll S|tes within 1 SOOm of the study sn:e .................................................... 19
3.1.4 Records of Landfills from Local Authority and Historical Mapping Records within 1500m of the study site.........19

3.2 Other Waste Sites

3.2.1 Records of waste treatment, transfer or disposal sites within 500m of the study site: ..o 19

3.2.2 Records of Environment Agency/Natural Resources Wales licensed waste sites within 1500m of the study site:

. . . . . . - . . eresennerrnnna s 20

4. Current Land Use Map 21
4. Current Land Uses 22
4.7 CUrrent INAUSTIIAL DBEAL...cocrrverrerrnirer e st ssass s st s sesre s rasae e s sm b RS RS04 4 PR PR 4T RSP RS PE ST TR RO P po et o 22
4.2 PErol and FUBL SIEES.. ..o eeccircisntss st mss s stsssssn s smm rem e et s s et bbb sb b st sb s b s e et s e s e 22

4.3 National Grid High Voltage Underground Electricity Transmission Cables.............c . 22
4.4 National Grid High Pressure Gas Transmission PIipelines.......... e ssonssnssiess e st sane 23

Report Reference: G5-3535098
Client Reference: C14022



©

Groundsure

LOCATION INTELLIGENCE
5. Geology 24
5.1 Artificial Ground and Made GIrOUNG.............orerrc s sasmssrs et s st ssssasasesesssansasesrsssssnsssess susniesrsssssras 24
5.2 Superficial Ground and Drift GEOLOGY .........ccecrirrrirrrr e e s ses s e me e cresen s s eesrssaseses s s s s e ss s snessnsssnsnan 24
5.3 Bedrock and SoLlid GEOLOGY ..ot e cen s s s s er st s bbbt s bt s b s mnas 24
6 Hydrogeology and Hydrology 25
6a. Aquifer Within Superficial Geology 25
&b. Aquifer Within Bedrock Geology and Abstraction Licenses 26
6c. Hydrogeology - Source Protection Zones and Potable Water Abstraction Licenses 27
6d. Hydrogeology - Source Protection Zones within confined aquifer 28
6e. Hydrology - Detailed River Network and River Quality 29
6.Hydrogeology and Hydrology 30
6.1 Aquifer within SUPerficial DEPOSIES....... oo s reacrs s recer s rsrms e st em s srarass e ersrarens s s s vararansn 30
6.2 Aquifer within Bedrock DEPOSIES.......c..cii ittt sse s s eessse st ens s sne e s s bemaman e e e et s e vmmr s 30
6.3 Groundwater AbSTraction LICENCES. ... .ttt ettt st s e sae s s smse e et e d e e me s b s emmamie 30
6.4 Surface Water ABSIrAaction LICENTES. ... ..o et b s st s e bans b s sbans 31
6.5 Potable Water ADSTraction LICENCES. ... irrecrornmiinecion e esesesessnsssenessasessssnssresanssassssssssenamassasssssns ssesnans e ssasnanss 31
6.6 SOUICE ProteCiON ZON@S. v ittt stsonsbs e st e st s asassese s ss b am s e rese s o s s s e s s e E s ara s e R b a b b et enn R 31
6.7 Source Protection Zones within Confined AQUITET........cv vt s eres s sms s sameees 31
6.8 Groundwater Vulnerability and Soil Leaching Potential.. ... cerar s 31
6.9 RIVET QUALIEY..c.eoer vttt et sttt st s rns st e s 4 s s ehm s bbb ba s e b 4484 At b b e nea e e s s £ e s e e aran 32
6.9.1 Biological Quality: . crireserenraserasasanes 32
6.9.2 Chemnical QUALILY:.........cemre e s sarns . breesse et tens sasnsens 32
6.10 Detailed River Network ............................................................................................................................................. 32
6.1 SUMACE WALEE FEATUIES. c..oceeeerr et ere et srrsresse s ren s st s et rossenenssns s asserasnesra et srnsnasastamaracaseserasnrasornassssnnnan 33
7a. Environment Agency/Natural Resources Wales Flood Map for Planning (from rivers and the sea)
34
7b. Environment Agency/Natural Resources Wales Risk of Flooding from Rivers and the Sea (RoFRaS)
Map . 35
7 Flooding 36
7.1 River and Coastal Zone 2 FLOOAING ...t css e sieesestssesssassssssmsasasesassossiasssssas sstsssssssssssass 36
7.2 River and Coastal Zone 3 FLOOAING......co i s scssssmssesee e snssnesassesss sasssanesasse st ast st e s s st sassansnan 38
7.3 Risk of Flooding from Rivers and the Sea (ROFRaS) FLOOA RALING......cciercrmermreimenessssnssssrsesessraronsessarsasasas 39
7.4 FLOOD DBFEINCES.....cciiiiierrscciesniens i s seessses s s r s e sh s e ab e aib s e e bE S R0 ot B bR bbb h e d £ b8 ehd s e st arbans 39
7.5 Areas benefiting from FLOOA DefEnCes. ... smsessissssssismsississtassamssssastsse s ssssiassesessissesiasssases 39
7.6 Areas benefiting from Flood StOFage.........miinicimioisisstrsssns s smrseessesesssestsasssssseses s sssessasssrsessassanes 39
7.7 Groundwater Flooding SusCeptibility Ar@as..... i s sisretmmmssmsrertssonsississenss 39
7.7.1 Are there any British Geological Survey groundwater flooding susceptibil.ity areas within 50m of the boundary of
the study site? No... Ceretaesssssnnssans it .39
7.7.2 What is the hlghest susceptibitity to groundwater fLoodlng in the search area based on the underlylng geologlcal.
CONAIIONS ot rsasessns - . . RO .
7.8 Groundwater FLooding Confidence ArBas. ... mrrrirsriresssismsrsrssissssssssarasms s isstsssrestessissreses 40
8. Designated Environmentally Sensitive Sites Map 41
8. Designated Environmentally Sensitive Sites 42
8.1 Records of Sites of Special Scientific Interest {SSS1} within 2000m of the study site..........cccoveeincrcrrreennns 42
8.2 Records of National Nature Reserves {(NNR} within 2000m of the study Site.......cvecmriereerenrcersecessnens 42
8.3 Records of Special Areas of Conservation (SAC) within 2000m of the study Site:....cmerccineccennceeniisnanees 42
8.4 Records of Special Protection Areas (SPA) within 2000m of the study Siter.......cceeerccinennreneerereressensecens 42
8.5 Records of Ramsar sites within 2000m of the study Site: ... 42
8.6 Records of Ancient Woodland within 2000m of the study Site: ... 43
8.7 Records of Local Nature Reserves (LNR) within 2000m of the study site:..........corccnn e 43
8.8 Records of World Heritage Sites within 2000m of the study S ... s 43
8.9 Records of Envircnmentally Sensitive Areas within 2000m of the study site: ... ecens 43

Report Reference: G5-3535098
Client Reference: C14022



S

Groundsure

LOCATION INTELLIGENCE
8.10 Records of Areas of Qutstanding Natural Beauty (AONB) within 2000m of the study site: ... 43
8.11 Records of National Parks (NP} within 2000m of the study site: ......covvrrimr et 43

9. Natural Hazards Findings
9.1 Detailed BGS GeoSure Data
9.1.1 Shrink Swell.......ccceenniiirivannns

9.1.3 SOIUDLE ROCKS. ettt s ns s snnn e
9.1.4 Compressible Ground........
9.1.5 Collapsible Rocks.................
9.1.6 Running Sand........cu..... . .
L T - To [ o OO U OO VUSSP O SO
9.2.1 Radon Affected Areas...............
9.2.2 Radon Protection.............
10. Mining
TO.T COAL MINTNG..ceeirererreerrerrerrirsrensrserremserecreeassesems st s b s s s S E RS bR b 1o se s e sm s bR SRR RS s Re e A s e e e s an st se R e s E e A e a0 s e e
10.2 Non-Coal Mining
10.3 Bring AFFECed AFGAS ... cr i srismies senanssasessesnesnesnssasatstsrs prssses e sasr s sie b bri b sttt st s et e e et e s s ssrasabnass

Contact Details
Standard Terms and Conditions

Report Reference: GS-3535098
Client Reference: C14022



S

Groundsure

LOCATION INTELLIGENCF

Overview of Findings

for further details on each dataset, please refer to each individual secticon in the main report as listed. Where
the database has been searched a numerical result will be recorded. Where the database has not been
searched ' will be recorded.

Section 1: Historical Industrial Sites On-site 0-50 51-250 251-500
1.1 Potentially Contaminative Uses identifled from 1:10,000 scale 5 0 3 4
mapping
1.2 Additional information - Historical Tank Database 0 0 1 1
1.3 Additional Information — Historical Energy Features Database o 8] 1 [
1.4 Additional Information - Historical Petrol and Fuel Site
¢} 0 o} 0
Database
1.5 Additional Information - Historical Garage and Motor Vehicle
. o} 0 [} 0
Repair Database
1.6 Potentially Infilled Land 0 0 3 0
Set;tlon 2: Environmental Permits, Incidents and On-site 0-50m £1-250 951-500
Registers
2.1 Industrial Sites Holding Environmental Permits and/or
Authorisations
2.1,1 Records of historic IPC Authorisations [+ 0 ] Cc
2.1.2 Records of Part A{1) and IPPC Authorised Activities 4] 0 0 0
2.1.3 Records of Red List Discharge Consents ¢ 0 0 o]
2.1.4 Records of List 1 Dangerous Substances Inventory sites 0 0 0 ¢
2.1.5 Records of List 2 Dangerous Substances Inventory sites 0 0 0 o
2.1.6 Records of Part A{2) and Part B Activities and Enforcements 0 0 0 0
2.1.7 Records of Category 3 or 4 Radloactive Substances
0 0 0 o]
Authorisations
2.1.8 Records of Licensed Discharge Consents 0 1 0 Q
2.1.9 Records of Water Industry Referrals ¢ u 0 0
2.1.10 Records of Planning Hazardous Substance Consents and 0 o 0 0
Enforcements within 500m of the study site
2.2 Records of COMAH and NIHHS sites 0 0 0 0
2.3 Environment Agency/Natural Resources Wales Recorded
Pollution Incidents
2.3.1 National Incidents Recording System, List 2 0 0 0 0
2.3.2 National Incidents Recording System, List 1 o] 0 ] o]
2.4 Sites Determined as Contaminated Land under Part 2A EPA 0 0 o 0

1990

Report Reference: G5-3535098
Client Reference: C14022



Section 3: Landfill and Other Waste Sites

3.1 Landfill Sites

3.1.1 Environment Agency/Natural Resources Wales Registered

Landfill Sites

3.1.2 Environment Agency/Natural Resources Wales Historic

Landfill Sites
3.1.3 BGS/DokE Landfill Site Survey

3.1.4 Records of Landfills in Local Authority and Historical

Mapping Records
3.2 Landfill and Other Waste Sites Findings

3.2.1 Operational and Non-Operational Waste Treatment,

Transfer and Disposal Sites

3.2.2 Environment Agency/Natural Resources Wales Licensed

Waste Sites

®

Section 4: current Land Use

4.1 Current Industrial Sites Data
4.2 Records of Petrol and Fuel Sites

4.3 National Grid Underground Electricity Cables

4.4 National Grid Gas Transmission Pipelines

Section 5: Geology

5.1 Are there any records of Artificial Ground and made Ground

present beneath the study site?

5.2 Are there any records of Superficial Ground and Drift Geology

present beneath the study site?

5.3 For records of Bedrock and Solid Geology beneath the study

site see the detailed findings section.

Section 6: Hydrogeology and Hydrology

6.1 Are there any records of Strata Classification in the Superficial

Geology within 500m of the study site?

6.2 Are there any records of Strata Classification in the Bedrock

Geology within 500m of the study site?

6.3 Groundwater Abstraction Licences (within 2000m of the study

site)

6.4 Surface Water Abstraction Licences (within 2000m of the study

site}

6.5 Potable Water Abstraction Licences {within 2000m of the study

site)

6.6 Source Protection Zones {within 500m of the study site)

6.7 Source Protection Zones within Confined Aquifer

.68 Groundwater Vulnerability and Soil Leaching Potential (within

500m of the study site)

Groundsure
LOCATION INTELLIGENCE
1000-
0-50m 51-250 251-500 501-1000 1500
0 0 0 0 Mot searched
o 0 0 a 0
0 0 0 ¢} 0
0 0 C o o
0 0 0] Mot searched  Not searched
0 o 0 4] 0
0-50m 51-250 251-500
2 2 Not searched
[} o 0
0 0 0
0 4] 0
Na
Yes
0-500m
Yes
Yes
1000-
0-50m 51-250 251-500 501-1000 ' 2000'
) 0 0 0 0
0 0 0 0 4]
0 0 0 0 0
0 0 0 Not searched Not searched
0 0 0 Not searched Mot searched
0 0 g Not searched Not searched
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Client Reference: C14022



®

Groundsure

LOCATION INTELLIGENCE

Section 6: Hydrogeology and Hydrology 0-500m

On-site 0-50m  51-250 251-500 501-1000 '!I%(())%-
6.9 Is there any Environment Agency/Natural Resources Wales -
information on river quality within 1500m of the study site? No No No No No No
6.10 Detailed River Network entries within 500m of the site 0 4] 0 0 Not searched Not searched
6.11 Surface water features within 250m of the study site Yes No Yes Not searched.  Not searched Not searched
Section 7: Fleoding
7.1 Are there any Enviroment Agency Zone 2 floodplains within Yes
250m of the study site?
7.2 Are there any Enviranment Agency/Natural Resources Wales Yes
Zone 3 floodplains within 250m of the study site
7.3 What is the Risk of flooding from Rivers and the Sea (RoFRaS) Low
rating for the study site?
7.4 Are there any Flood Defences within 250m of the study site? No
7.5 Are there any areas benefiting from Flood Defences within No
250m of the study site?
7.6 Are there any areas used for Flood Storage within 250m of the No
study site?
7.7 What is the maximum BGS Groundwater Flooding susceptibility Net Prone
within 50m of the study site?
7.8 What is the BGS confidence rating for the Groundwater Not Applicable
Flooding susceptibility areas? PP
S.ectlon 8. DeSIgna‘ted EnVlronmentauy Sensitive On-site 0-50m 51-250 251-500 501-1000 1000-
Sites 2000
8.1 Records of Sites of Special Scientific Interest {SSSI) 0 0 0 0 ¢ 0
8.2 Records of National Nature Reserves {NNR) 0 0 0 0 o 0
8.3 Records of Special Areas of Conservation {(SAC) 0 0 0 0 o 0
8.4 Records of Special Protection Areas (SPA} 0 0 0 0 o] 0
8.5 Records of Ramsar sites 0 0 0 0 o 0
8.6 Records of Ancient Woodiands 0 4} 0 0 ¢ a
8.7 Records of Local Nature Reserves {LNR) 0 0 0 D c 0
8.8 Records of World Herltage Sites 0 0 0 0 0 ¢
2.9 Records cf Environmentally Sensitive Areas o] 0 c 4] G G

Report Reference: G5-3535098
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Section 8: Designated Environmentally Sensitive Onsite  050m  51-250 251-500 501-1000 1990
Sites 2000
8.10 Records of Areas of Outstanding Natural Beauty (AONB} 0 0 0 0 0 o
8.11 Records of National Parks 0 0 0 o 0 0
8.12 Records of Nitrate Sensitive Areas 0 o] 0 0 0 0
8.13 Records of Nitrate Vulnerable Zones 0 0 0 0 0 0
8.14 Records of Green Belt land 0 0 e o c 0

Section 9: Natural Hazards

2.1 What is the maximum risk of natural ground subsidence? Moderate

9,1.1 What is the maximum Shrink-Swell hazard rating identified

on the study site? Low
9.1.2 What is the maximum Landslides hazard rating identified on

" Very Low
the study site?
9.1.3 What is the maximum Soluble Rocks hazard rating Negligible
identified on the study site?
9.1.4 What is the maximum Compressible Ground hazard rating
identified on the study site? Moderate
2.1.5 What is the maximum Coliapsible Rocks hazard rating Nealigible
identfied on the study site? 99
92.1.6 What is the maximum Running Sand hazard rating Moderate
identified on the study site?

9.2 Radon

9.2.1 1s the property in a Radon Affected Area as defined by the
Health Protection Agency (HPA) and if so what percentage of
homes are abave the Action Level?

The property is not in a Radon Affected Area, as less than 1% of
properties are above the Action Level.

9.2.2 Is the property in an area where Radon Protection are

required for new properties or extensions to existing ones as No radon protective measures are necessary.,
described in publication BR211 by the Building Research

Establishment?

Section 10: Mining
10.1 Are there any coal mining areas within 75m of the study site? No

10.2 Are there any Non-Coal Mining areas within 50m of the study No
site boundary?
10.3 Are there any brine affected areas within 75m of the study

site? No

Report Reference: G5-3535098
Client Reference: C14022
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Using this report

The following report is designed by Environmental Consuitants for Environmental Professionals bringing together
the most up-to-date market leading environmental data. This report is provided under and subject to the Terms &
Conditions agreed between Groundsure and the Client. The document contains the following sections:

1. Historical Industrial Sites
Provides information on past land uses that may pose a risk to the study site in terms of potential contamination
from activities or processes. Potentially Infilled Land features are alseo included. This search is conducted using radii
of up to 500m.

2. Environmental Permits, Incidents and Registers
Provides information on Regulated Industrial Activities and Pollution Incidents as recorded by Regulatory Authorit-
ies, and sites determined as Contaminated Land. This search is conducted using radii up to 500m.

3. Landfills and Other Waste Sites
Provides information on landfills and other waste sites that may pose a risk to the study site. This search is conduc-
ted using radii up to 1500m.

4. Current Land Uses
Provides information on current land uses that may pose a risk to the study site in terms of potential contamination
from activities or processes. These searches are conducted using radii of up to 500m. This includes information on
potentially contaminative industrial sites, petrol stations and fuel sites as well as high pressure gas pipelines and un-
derground electricity transmission lines.

5. Geology
Provides information on artificial and superficial deposits and bedrock beneath the study site.

6. Hydrogeology and Hydrology
Provides information on productive strata within the bedrock and superficial geological layers, abstraction licenses,
Source Protection Zones (SPZs) and river quality. These searches are conducted using radii of up to 2000m.

7. Flooding
Proviues information on river and coastal flooding, flood defences, flood storage areas and groundwater flood
areas. This search is conducted using radii of up to 250m.

8. Designated Environmentally Sensitive Sites
Provides information on the Sies of Special Scientific Interest {SSSI), National Nature Reserves (NNR), Special
Areas of Conservation (SAC), Special Protection Areas (SPA}, Ramsar sites, Local Nature Reserves {LNR)}, Areas of
Qutstanding Natural Beauty (AONB}, National Parks (NP), Environmentally Sensitive Areas, Nitrate Sensitive Areas,
Nitrate Vulnerable Zones and World Heritage Sites and Scheduled Ancient Woodland. These searches are conduc-
ted using radii of up to 2000m.

9. Natural Hazards
Provides information on a range of natural hazards that may pose a risk to the study site. These factors include nat-
ural ground subsidence and radon..

10. Mining
Provides information on areas of coal and non-coal mining and brine affected areas.

11. Contacts
This section of the report provides contact points for statutory bodies and data providers that may be able to
provide further information on issues raised within this report. Alternatively, Groundsure provide a free Technical
Helpline {08444 159000} for further information and guidance.

Note: Maps
Only certain features are placed on the maps within the report. All features represented on maps found within this
search are given an identification number. This number identifies the feature on the mapping and correlates it to
the additional information provided below. This identification number precedes all other information and takes the
following format -Id: 1, 1d: 2, etc. Where numerous features on the same map are in such close proximity that the
numbers would obscure each other a letter identifier is used instead to represent the features. {e.g. Three features
which overlap may be given the identifier “A” on the map and would be identified separately as features 1A, 3A, 10A
on the data tables provided).
Where a feature is reported in the data tables to a distance greater than the map area, it is noted in the data table
as “Net Shown”,
All distances given in this report are in Metres {m). Directions are given as compass headings such as N: North, E;
East, NE: North East from the nearest point of the study site boundary.

Report Reference; GS-3535098
Client Reference: C14022
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1. Historical Land Use

H
i
3}
S s
N :\

-, i
e, L
'l“v-_ -
o,

- "‘ j \\"
& . A e
\ I %"*\.* . Mount Prow:n:\
" T = . f’r / : - | /
A iy m"'f
7 ~ ¥ foef ™ —

S
: T .

e

- . F
‘\“ " ) g
e, 77
R 4 ", i,
- rd ™y i

\!r Vi 4 i ]"
s 7 i i

r I i

5
@ Crown copyright and database rights 2016
Ordnance Survey license 100035207,

SwW

Historical 1:10,000 and 1:10,560 scale mapping
-Potentially infilled Land

Industrial Land Use

D Site Outine
Historical 1:2,500, 1:1,250 and 1:500 scale mapping
Petrol Stations

Energy Features
Garages

——250—  ggarch Buffers (m)
500—

Tanks

Report Reference: G5-3535098
Client Reference: C14022



®

Groundsure

LOCATION INTELLIGENCE

1. Historical Industrial Sites

1.1 Potentially Contaminative Uses identified from 1:10,000 scale Mapping

The systematic analysis of data extracted from standard 1:10,560 and 1:10,000 scale historical maps
provides the following information:

Records of sites with a potentially contaminative past land use within 500m of the search boundary: 7

ID Distance [m] Direction Use Date

1A 140 E Sewage Works 1971
2A 180 E 1971
3C 222 N Grave Yard 1887

48 252 N 1855

5B 264 N Nursery 1938

5 417 N Unspecified 19489

Commercial/Industrial

7 429 N Packing Shed 1973

1.2 Additional Information - Historical Tank Database

The systematic analysis of data extracted from High Detailed 1:1,250 and 1:2,500 scale historical maps
provides the following information.

Records of histerical tanks within 500m of the search boundary: 2
1D Distance {m) Direction Use Date
8A 180 E Tanks 1967
9 461 N 1987

1.3 Additional Information - Historical Energy Features Database

The systematic analysis of data extracted from High Detailed 1:1,250 and 1:2,500 scale historical maps
provides the following information.

Records of historical energy features within 500m of the search boundary: 2
1D Directlon Use Date
10 217 NW 1987
11 304 w Gas Governor 1987

Report Reference: G5-3535098

Client Reference: C14022
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1.4 Additional Information - Historical Petrol and Fuel Site Database

The systematic analysis of data extracted from High Detailed 1:1,250 and 1:2,500 scale historical maps
provides the following information.

Records of historical petrol stations and fuel sites within 500m of the search boundary: 0

Database searched and no data found.

1.5 Additional Information - Historical Garage and Motor Vehicle Repair Database

The systematic analysis of data extracted from High Detailed 1:1,250 and 1:2,500 scale historical maps
provides the following information.

Records of historical garage and motor vehicle repair sites within 500m of the search boundary: o

Database searched and no data found.

1.6 Potentially Infilled Land

Records of Potentially Infilled Features from 1:10,000 scale mapping within 500m of the study site: 3

The following Historical Potentially Infilled Features derived from the Historical Mapping information is
provided by Groundsure:

ID Distance{m} Direction Use Date
12A 140 E Sewage Works 1971
13C 222 N Grave Yard 1887
14 235 W Pond 1903

Report Reference: GS5-3535098
Client Reference: C14022
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2. Environmental Permits,

NwW

Incidents and Registers Map

NE

Site Outline

™ gearch Buffers {m)
—
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2. Environmental Permits,
Incidents and Registers

2.1 Industrial Sites Holding Licences and/or Authorisations

Searches of information provided by the Environment Agency/Natural Resources Wales and Local
Authorities reveal the following information:

2.1. Records of historic IPC Authorisations within 500m of the study site:

Database searched and no data found.

2.1.2 Records of Part A(1) and IPPC Authorised Activities within 500m of the study site:

Database searched and no data found.

2.1.3 Records of Red List Discharge Consents (potentially harmful discharges to controlied waters) within
500m of the study site:

0
Database searched and no data found.
2.1.4 Records of List 1 Dangerous Substances Inventory Sites within 500m of the study site:
0
Database searched and no data found.
2.1.5 Records of List 2 Dangerous Substance Inventory Sites within 500m of the study site:
0

Database searched and no data found.

Report Reference: G5-3535008
Client Reference: C14022
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2.1.6 Records of Part A{(2) and Part B Activities and Enforcements within 500m of the study site:

Database searched and no data found.

2.1.7 Records of Category 3 or 4 Radioactive Substances Authorisations:

Database searched and no data found.

2.1.8 Records of Licensed Discharge Consents within 500m of the study site:

The following Licensed Discharge Consents records are represented as points on the Envircnmental
Permits, incidents and Registers Map:

ip DN pbiection NGR Details
{m}
Receiving Water: TRIB OF S HOLLAND
Address; WESTON DELGATE TPS, WESTON, MAIN DRAIN

LINCOLNSHIRE, ., . Status: NEW CONSENT (WRA 91, 588 &

1 1 Ok 529320 Fffluent Type: SEWAGE DISCHARGES - SCHED 10 AS AMENDED BY ENV ACT
324830 PUMPING STATION - WATER COMPANY 1995}
Permit Number: ANNNF13677 Issue date: 14/05/2004
Permit Version: 1 Effective Date: 14-May-2004

Revocation Date: -

2.1.9 Records of Water Industry Referrals (potentially harmful discharges to the public sewer) within
500m of the study site;

Database searched and no data found.

2.1.10 Records of Planning Hazardous Substance Consents and Enforcements within 500m of the study
site:

Database searched and no data found.

Report Reference: G5-3535098
Client Reference: C14022
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2.2 Dangerous or Hazardous Sites

Records of COMAH & NIHHS sites within 500m of the study site: 0

Database searched and no data found.

2.3 Environment Agency/Natural Resources Wales Recorded Pollution Incidents

2.3.1 Records of National Incidents Recording System, List 2 within S500m of the study site:

0
Database searched and no data found.
2.3.2 Records of National Incidents Recording System, List ' within 500m of the study site:
0
Database searched and no data found.
2.4 Sites Determined as Contaminated Land under Part 2A EPA 1990
How many records of sites determined as contaminated land under Section 78R of the Environmental
Protection Act 1990 are there within 500m of the study site? 0

Database searched and no data found.

Report Reference: G5-3535098
Client Reference: C14022
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3. Landfill and Other Waste
Sites Map

NW N NE

]

SW S SE

@ Crown topyright and database rights 2016,
Ordnance Survay licanse 100035207,

EA/NRW Active Landfill Historic and Planned Waste Sites
Slte Outline
EA/NRW HistoricLandfill @ EA/NRW Licensed Waste Site
——280— Scarch Buffers (m}
—500~— © BGS/DoE Survey Landfill Local Autharity/Historical Mapping

Landfill Records
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3. Landfill and Other Waste
Sites

3.1 Landfill Sites

3.1.1 Records from Environment Agency/Natural Resources Wales landfill data within 1000m of the study
site:

Database searched and no data found.

3.1.2 Records of Environment Agency/Natural Resources Wales historic landfill sites within 1500m of the
study site:

Database searched and no data found.

3.1.3 Records of BGS/DoE non-operational tandfill sites within 1500m of the study site:

Database searched and no data found.

3.1.4 Records of Landfills from Local Authority and Historical Mapping Records within 1500m of the study
site:

Database searched and no data found.

3.2 Other Waste Sites

3.2.1 Records of waste treatment, transfer or disposal sites within 500m of the study site:

Database searched and no data found.

Report Reference: G5-3535098
Client Reference: C14022
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3.2.2 Records of Environment Agency/Natural Resources Wales licensed waste sites within 1500m of the
study site:

Database searched and no data found.

Repert Reference: G5-3535098
Client Reference; C14022
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4. Current Land Use Map

Nw

SwW

@ Crown copyright and database righte 2016.
Ordnance Survey license 100035207,

Sitp Cuting Sz Current Industrial Sites ——- Electricity Transmission Cables

20— . v T
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4. Current Land Uses

4.1 Current Industrial Data
Records of potentially contaminative industrial sites within 250m of the study site: 4

The following records are represented as points on the Current Land Uses map.

Distance Directio

iD (m) n Company NGR Address Activity Category
Pumping 528314 . . "

1 12 SE Station 324817 PE12 Water Pumping Stations Industrial Features
Electricity 529304 . infrastructure and

2 21 NE Sub Station 324911 PE12 Electrical Features Facilities
Pumping 529135 . . .

3 80 sw Station 324734 PE12 Water Pumping Stations Industrial Features
Fenland 1, St. Lamberts Grove,

4 220 W Container 529003 Weston, Spalding, PE12 Distribution and Haulage Transport, .Storage and

324686 Delivery

Services 6WD

4.2 Petrol and Fuel Sites

Records of petrol or fuel sites within 500m of the study site: 0

Database searched and no data found.

4.3 National Grid High Voltage Underground Electricity Transmission Cables

This dataset identifies the high voltage electricity transmission lines running between generating power
plants and electricity substations. The dataset does not include the electricity distribution network
{smaller, lower voltage cables distributing power from substations to the local user network). This
information has been extracted from databases held by National Grid and is provided for information only
with no guarantee as to its completeness or accuracy. National Grid do not offer any warranty as to the
accuracy of the available data and are excluded from any liability for any such inaccuracies or errors.

Records of National Grid high voltage underground electricity transmission cables within 500m of the
study site: 0
Database searched and no data found.

Report Reference: GS-3535098
Client Reference: C14022
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4.4 National Grid High Pressure Gas Transmission Pipelines

This dataset identifies high-pressure, large diameter pipelines which carry gas between gas terminals,
power stations, compressors and storage facilities. The dataset does not include the Local Transmission
System (LTS) which supplies gas directly into homes and businesses. This information has been extracted
from databases held by National Grid and is provided for information only with no guarantee as to its
completeness or accuracy. National Grid do not offer any warranty as to the accuracy of the available
data and are excluded from any liability for any such inaccuracies or errors.

Records of National Grid high pressure gas transmission pipelines within 500m of the study site: 0]

Database searched and no data found.

Report Reference; G5-3535098
Client Reference: C14022
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5. Geology

5.1 Artificial Ground and Made Ground

Database searched and no data found.

The database has been searched on site, including a 50m buffer,

5.2 Superficial Ground and Drift Geology

The database has been searched on site, including a 50m buffer.

Lex Code Description Rock Type

CLAY AND SILT [UNLITHIFIED DEPOSITS

TFD TIDAL FLAT DEPOSITS CODING SCHEME]

5.3 Bedrock and Solid Geology

The database has been searched on site, including a 50m buffer.

Lex Code
WWB-MDSI WEST WALTON FORMATION MUDSTONE AND SILTSTONE

{Derived from the BGS 1:50,000Q Digital Geological Map of Great Britain)

Report Reference: G5-3535098

Client Reference: C14022
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6 Hydrogeology and Hydrology
6a. Aquifer Within Superficial

Geology

Site Outline

—250— Search Buffersi{m)
— 500 —
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1 Principal Aquifer

Secondary {A) Aquifer - Permeable Layers

Secondary {B} Aquifer - Lower Permeability Layers |

€ Crown copyright and database rights 2016
Ordnance Survey llcense 100035207

D Secondary Aquifer - Undifferentiated Layers

] Unproductive

Unknown (lakes and landslip)
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6b. Aquifer Within Bedrock
Geology and Abstraction
Licenses

© Crown copyright and datahase rights 2016
Ordnance Survey license 100035207

,_ -
Site Outline || Princlpal Aquifer Secondary Aquifer - Undifferentiated Layers

Secondary (A} Aquifer - Permeable Layers | Unproductive
——256—— Search Buffers (m) —
s Secondary (B) Aquifer - Lower Perrmeability Layers | ; Unknown (lakes and kandslip)
o- % Groundwater Abstraction Licence O= Surface Water Abstraction Licence
A
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6¢. Hydrogeology - Source
Protection Zones and Potable
Water Abstraction Licenses

@ Crown copyright and database rights 2016
Ordnance Survey license 100035207,

[ . ] Source Protection Zone 1 - Inner Catchment

Source Protection Zone 2 - Outer Catchment

Site Outline .
| .o i) Soutce Protection Zone 3 - Total Catchment
250~ Search Buffers (m) -
-_—500— ‘ : I Source Protection Zone 4 - Zone of Special Interest

O= Potable Water Abstraction Licence
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6d. Hydrogeology - Source
Protection Zones within confined
aquifer

T oma

@ Crown copyright and database rights 2016
COrdnance Survey license 100035207.

m' Source Protection Zone 1 - Inner Catchment
i

[ﬁ 1 Source Protection Zone 2C - Outer Catchmentt within Confined Aquifer
Site Cutline R
i | Source Protection Zone 3C - Total Catchment within Confined Aquifer
L |
=250 Search Buffers (m)

— o — C= Potable Water Abstraction Licence
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6e. Hydrology - Detailed River
Network and River Quality

NwW

SW

@ Crown copyright and database rights 2016.
Ordnance Survey license 100035207,

e Primary River —

———  Secondary River
. Tertiary River —
Site Qutline
——250—— Search Buffers (m} Underground River (inferred] = ==a=.

—00—
General Quality Assessment: Blology —

B> <

General Quality Assessment: Chemistry
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6.Hydrogeology and Hydrology

6.1 Aquifer within Superficial Deposits

Are there records of strata classification within the superficial geology at or in proximity to the property?
Yes

From 1 April 2010, the Environment Agency/Natural Resources Wales's Groundwater Protection Policy
has been using aquifer designations consistent with the Water Framework Directive. For further details on
the designation and interpretation of this information, please refer to the Groundsure Enviro Insight User
Guide.

The following aquifer records are shown on the Aquifer within Superficial Geology Map (6a):

ID Distanc Direction Designation Description
e(m)
1 o On Site Unproductive These are rock laylers‘c?r drift deposits with low permeablllty that have negligible
significance for water supply or river base flow
5 101 N Unproductive These are rock layers or drift deposits with low permeability that have negligible

significance for water supply or river base flow

6.2 Aquifer within Bedrock Deposits

Are there records of strata classification within the bedrock geology at or in proximity to the property? Yes

From 1 April 2010, the Envircnment Agency/Natural Resources Wales's Groundwater Protection Policy
has been using aquifer designations consistent with the Water Framework Directive. For further details on
the designation and interpretation of this information, please refer to the Groundsure Envirc Insight User
Guide,

The following aquifer records are shown on the Aquifer within Bedrock Geclogy Map {6b):

Distanc

D e (m) Direction Designation Description

1 0 On Site Unproductive These are rock Laylers_c?r drift deposits with low permeabmty that have negliglble
significance for water supply or river base flow

2 101 N Unproductive These are rock layers or drift deposits with low permeability that have negligible

significance for water supply or river base flow

6.3 Groundwater Abstraction Licences

Are there any Groundwater Abstraction Licences within 2000m of the study site? No

Database searched and no data found.

Report Reference: G5-3535098
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6.4 Surface Water Abstraction Licences

Are there any Surface Water Abstraction Licences within 2000m of the study site? No

Database searched and no data found.

6.5 Potable Water Abstraction Licences

Are there any Potable Water Abstraction Licences within 2000m of the study site? No

Database searched and no data found.

6.6 Source Protection Zones

Are there any Source Protection Zones within 500m of the study site? No

Database searched and no data found.

6.7 Source Protection Zones within Confined Aquifer

Are there any Source Protection Zones within the Confined Aquifer within 500m of the study site? No

Historically, Source Protection Zone maps have been focused on regulation of activities which occur at or
near the ground surface, such as prevention of point source pollution and bacterial contamination of
water supplies. Sources in confined aquifers were often considered to be protected from these surface
pressures due to the presence of a low permeability confining layer {(e.g. glacial till, clay). The increased
interest in subsurface activities such as onshore oil and gas expleration, ground source heating and
cooling requires protection zones for confined sources to be marked on SPZ maps where this has not
already been done.

Database searched and no data found.

6.8 Groundwater Vulnerability and Soil Leaching Potential

Is there any Environment Agency/Natural Resources Wales information on groundwater vulnerability and
soil leaching potential within 500m of the study site? No

Database searched and no data found.

Report Reference: GS-3535098
Client Reference: C14022
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6.9 River Quality

Is there any Environment Agency/Natural Resources Wales information on river quality within 1500m of
the study site? No

6.9. Biological Quality:

Database searched and no data found.

6.9.2 Chemical Quality:

Database searched and no data found.

6.10 Detailed River Network

Are there any Detailed River Network entries within 500m of the study site? No

Database searched and no data found.
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6.11 Surface Water Features

Are there any surface water features within 250m of the study site?

The following surface water records are not represented on mapping:
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Yes

Direction
0 On Site
On Site

55 SW
98 NE
136 SwW
185 Sw
194 N
218 SE
222 SE
228 SE
230 NW
233 SE
233 SE
240 Nw
244 E

Report Reference: G5-3535098
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7a. Environment Agency/Natural
Resources Wales Flood Map for
Planning (from rivers and the sea)

NW

SW

& Crown copyright and database rights 2016.
Ordnance Survey license 100035207,

Zone 2 Floodplain Area used for Flood Storage
Site Outline

Zone 3 Floodplain Area Benefiting from Flood Defenices

. Search Buffers (m)

=== Flood Defences
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7b. Environment Agency/Natural
Resources Wales Risk of Flooding
from Rivers and the Sea (RoFRaS)

@ Crown copyright and database righta 2016.
Ordnance Survay license 100035207,

RoFRaS Rating
Very Low
Site Outline
Low
——
—— Search Buffers {m) Medium
High
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7.1 River and Coastal Zone 2 Flooding

®

Groundsure

LOCATION INTELLIGENCE

Is the site within 250m of an Environment Agency/Natural Resources Wales Zane 2 floodplain?

Yes

Environment Agency/Natural Resources Wales Zone 2 floodplains estimate the annual probability of
flooding as between 1 in 1000 (0.1%) and 1 in 100 (1%) from rivers and between 1in 1000 {0.1%) and 1 in
200 (0.5%) from the sea. Any relevant data is represented on Map 7a - Flood Map for Planning:

ID Distance Direction

(m})

1 0 On Site

2 13 Nw

3 31 SE
4A 32 Nw
SA 38 Nw
6A 39 NW
TA 44 NW
8B 47 NW

9 50 E
10B 56 Nw
11C 69 NW
12 69 Nw
13¢ 75 NW
14C 81 NW
15F 82 N
16C 82 NW
17D 84 NW
18C 84 NwW
19D 84 NW

Report Reference; GS-3535098
Client Reference: C14022

Update

00-Sep-2016

09-Sep-2016

09-Sep-2016

09-Sep-2016

09-Sep-2016

09-5ep-2016

09-5ep-2016

09-Sep-2016

09-5ep-2016

09-Sep-2016

09-Sep-2016

09-Sep-2016

09-%ep-2016

09-Sep-2016

09-Sep-2016

09-Sep-2016

09-Sep-2016

09-Sep-2016

09-Sep-2016

Type

Zone 2 - (Fluvial/Tldal Models)

Zone 2 - (Fluvial/Tidzal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models}

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)
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20D 85 NwW
21D 85 NW
22D 86 NwW
23D 87 NW
24E 8% NW
25E 89 NW
26 89 SW
27D 90 NW
28D 90 NW
29F 90 NwW
30 91 NE
3G 92 w
32G 96 w
33G 56 w
34 98 N
35G 98 W
366G 99 w
37 100 W
38 103 N
39H 137 w
40 140 N
41H 153 W
42 185 w
43] 213 w
44| 216 N
451 218 N
481 220 N
47] 224 w
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09-5ep-2016

09-5ep-2016

09-Sep-2016

09-Sep-2016

09-Sep-2016

09-5ep-2016

09-Sep-2016

09-Sep-2016

09-Sep-2016

09-Sep-2016

09-5ep-2016

09-Sep-2016

09-Sep-2016

09-Sep-2016

09-5ep-2016

09-Sep-2016

09-Sep-2016

09-Sep-2016

09-5ep-2016

09-Sep-2016

09-Sep-2016

09-Sep-2016

00-5ep-2016

09-Sep-2016

09-5ep-2016

09-Sep-2016

09-5ep-2016

05-Sep-2016
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Zone 2 - (Fluviat/Tidal Models)

Zone 2 - (Fluvial/Tidal Madels)

Zone 2 - {Fluvial/Tidal Models)

Zone 2 - {Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Maodels)

Zone 2 - {Fluvial/Tidal Models}

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - {Fluvial/Tidal Models)

Zone 2 - {Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models}

Zone 2 - {Fluvial/Tidal Models}

Zone 2 - (Fluvial/Tidal Models)

Zane 2 - (Fluvial/Tidal Models)

Zone 2 - {Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models}

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - {(Fluvial/Tidal Models)

Zone 2 - {Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models}

Zone 2 - (Fluviat/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - (Fluvial/Tidal Models)

Zone 2 - {Fluvial/Tidatl Models)
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485 231 Nw 09-Sen-2016 Zone 2 - (Fluvial/Tidal Models}
49| 235 N 09-Sep-2016 Zone 2 - {Fluvial/Tidal Models)
50 238 N 09-Sep-2016 Zone 2 - (Fluvial/Tidal Models)
7.2 River and Coastal Zone 3 Flooding
Is the site within 250m of an Environment Agency/Natural Resources Wales Zone 3 floodplain? Yes

Zone 3 shows the extent of a river flood with a 1in 100 {19%) or greater chance of occurring in any year or
a sea flood with a 1in 200 (0.5%) or greater chance of occurring in any year. Any relevant data is
represented on Map 7a - Flood Map for Planning.

ID Distance Direction Update Type
{m)

1 0 On Site 09-Sep-2016 Zone 3 - {Fluvial Models)

2 0 On Site 09-5ep-2016 Zone 3 - {(Fluvial Models)

3 51 NW 09-5ep-2016 Zone 3 - (Fluvial Models)
4A 57 NwW 09-Sep-2016 Zone 3 - (Fluvial Models)
S5A B5 w 09-Sep-2016 Zone 3 - (Fluvial Models)
6A 68 w 09-Sep-2016 Zone 3 - (Fluvial Models)
7A 236 SE 09-Sep-2016 Zone 3 - (Fluvial Models)
8B 240 NwW 09-Sep-2016 Zone 3 - {Fluvial Models)

9 248 NwW 09-Sep-2016 Zone 3 - {Fluvial Models)
10B 250 NW 09-%ep-2016 Zone 3 - {Fluvial Models)

Report Reference: G5-3535098
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7.3 Risk of Flooding from Rivers and the Sea (RoFRaS) Flood Rating
What is the highest risk of flooding onsite? Low

The Environment Agency/Natural Resources Wales rorRas database provides an indication of river and
coastal flood risk at a national level on a 50m grid with the flood rating at the centre of the grid
calculated and given above. The data considers the probability that the flood defences will overtop or
breach by considering their location, type, condition and standard of protection.

RoFRaS data for the study site indicates the property is in an area with a Low (greater than 1 in 1000 but
less than 1 in 100) chance of flooding in any given year.

Any relevant data within 250m is represented on the RoFRaS Flood map. Data to 50m is reported in the
table below.

D Distance Direction RoFRas flood Risk
(m)

1 0.0 On Site Low

2 7.0 W Medium

7.4 Flood Defences

Are there any Flood Defences within 250m of the study site? No
Database searched and no data found.

7.5 Areas benefiting from Flood Defences

Are there any areas benefiting from Fleod Defences within 250m of the study site? No

7.6 Areas benefiting from Flood Storage

Are there any areas used for Flood Storage within 250m of the study site? No

7.7 Groundwater Flooding Susceptibility Areas

7.7.1 Are there any British Geological Survey groundwater flooding susceptibility areas within 50m of the
boundary of the study site? No

Notes: Groundwater flooding may either be associated with shallow unconsolidated sedimentary aquifers
which overlie unproductive aquifers {Superficial Deposits Flooding), or with unconfined agquifers
(Clearwater Floeding).

7.7.2 What is the highest susceptibility to groundwater flooding in the search area based on the
underlying geological conditions?

Not Prone
The area is not considered to be prone to groundwater flooding based on rock type.

Report Reference: G5-3535068
Client Reference: C14022
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7.8 Groundwater Flooding Confidence Areas

What is the British Geological Survey confidence rating in this result? Not Applicable

Notes: Groundwater flooding is defined as the emergence of groundwater at the ground surface or the
rising of groundwater into man-made ground under conditions where the normal range of groundwater
levels is exceeded.

The confidence rating is on a threefold scale - Low, Moderate and High. This provides a relative indication
of the BGS confidence in the accuracy of the susceptibility resutt for groundwater flooding. This is based
on the amount and precision of the information used in the assessment. In areas with a relatively lower
level of confidence the susceptibility result should be treated with more caution. In other areas with
higher levels of confidence the susceptibility result can be used with more confidence.

Report Reference: G5-3535098
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8. Designated Environmentally
Sensitive Sites

Presence of Designated Environmentally Sensitive Sites within 2000m of the study site? No

8.1 Records of Sites of Special Scientific Interest (SSSI) within 2000m of the study
site:

0
Database searched and no data found.
8.2 Records of National Nature Reserves (NNR) within 2000m of the study site:
0
Database searched and no data found.
8.3 Records of Special Areas of Conservation (SAC) within 2000m of the study site:
0
Database searched and no data found.
8.4 Records of Special Protection Areas (SPA) within 2000m of the study site:
0
Database searched and no data found.
8.5 Records of Ramsar sites within 2000m of the study site:
0

Database searched and no data found.

Report Reference: G5-3535098
Client Reference: C14022
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8.6 Records of Ancient Woodland within 2000m of the study site:

Database searched and no data found.

8.7 Records of Local Nature Reserves (LNR) within 2000m of the study site:

0
Database searched and no data found.
8.8 Records of World Heritage Sites within 2000m of the study site:
0
Database searched and no data found.
8.9 Records of Environmentally Sensitive Areas within 2000m of the study site:
0
Database searched and no data found.
8.10 Records of Areas of Outstanding Natural Beauty (AONB) within 2000m of the
study site:
0
Database searched and no data found.
8.11 Records of National Parks (NP) within 2000m of the study site:
0
Database searched and no data found.
8.12 Records of Nitrate Sensitive Areas within 2000m of the study site:
0

Database searched and no data found.

Report Reference; GS-3535098
Client Reference: C14022
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8.13 Records of Nitrate Vulnerable Zones within 2000m of the study site:

Database searched and no data found.

8.14 Records of Green Belt land within 2000m of the study site:

Database searched and no data found.

Report Reference: G5-3535098
Client Reference: C14022
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9. Natural Hazards Findings

9.1 Detailed BGS GeoSure Data

BGS GeoSure Data has been searched to 50m. The data is included in tabular format. If you require
further information on geology and ground stability, please obtain a Groundsure Geo Insight, available
from our website. The following information has been found:

9.1.1 Shrink Swell

What is the maximum Shrink-Swell** hazard rating identified on the study site? Low

The following natural subsidence information provided by the British Geological Survey is not represented
on mapping:

Hazard

Ground conditions predominantly medium plasticity. De not plant trees with high soil moisture demands near to buildings. For new build,
consideration should be given to advice published by the National House Building Council (NHBC} and the Building Research
Establishment (BRE). There is a possible increase in construction cost to reduce potential shrink-swell problems. For existing property,
there is a possible increase in insurance risk, especially during droughts or where vegetation with high moisture demands is present.

9.1.2 Landslides

What is the maximum Landslide* hazard rating identified on the study site? Very Low

The following natural subsidence information provided by the British Geological Survey is not represented
on mapping:

Hazard

Slope instability problems are unlikely to be present. No special actions required to avoid problems due to landslides. No special ground
investigation required, and increased construction costs or increased financial risks are unlikely due to potential problems with landslides.

9.1.3 Soluble Rocks

What is the maximum Soluble Rocks* hazard rating identified on the study site? Negligible

The following natural subsidence information provided by the British Geoclogical Survey is not represented
on mapping:

Hazard

Soluble rocks are present, but unlikely to cause problems except under exceptienal conditions. No special actions required to avoid
problems due to soluble rocks. No special ground investigation required, and increased construction costs or increased financial risks are
unlikely due to potential problems with soluble rocks.

*  This indicates an automatically generated 50m buffer and site.

Report Reference: G5-3535098
Client Reference: €14022
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9.1.4 Compressible Ground

What is the maximum Cempressible Ground* hazard rating identified on the study site? Moderate

The following natural subsidence information provided by the British Geoclogical Survey is not represented
on mapping:

Hazard

Significant potential for compressibility problems. Avoid large differential loadings of ground. Do not drain or de-water ground near the
property without technical advice. For new build consider possibility of compressible ground in ground investigation, construction and
building design. Consider effects of groundwater changes. Extra construction casts are likely. For existing property possible increase in

insurance risk from compressibility, especially if water conditions or loading of the ground change significantly.

9.1.5 Collapsible Rocks

What is the maximum Collapsible Rocks* hazard rating identified on the study site? Negligible

The following natural subsidence information provided by the British Geological Survey is not represented
oh mapping:

Hazard

No indicators for collapsible deposits identified. No actions required to avoid problems due to collapsible deposits. No special ground
investigation required, or increased construction costs or increased financial risk due to potential problems with collapsible deposits.

9.1.6 Running Sand

What is the maximum Running Sand*" hazard rating identified on the study site? Moderate

The following natural subsidence information provided by the British Geological Survey is not represented
onh mapping:

Hazard

Significant potential for running sand problems with relatively small changes in ground conditions. Avoid large amounis of water entering
the ground {for example through pipe leakage or soak-aways). Do not dig {deep} holes into saturated ground near the property without
technical advice. For new build consider the consequences of soil and groundwater conditions during and after construction. For existing
property possible increase in insurance risk from running sand, for example, due to water leakage, high rainfall events or flooding.

9.2 Radon
9.2.1 Radon Affected Areas

Is the property in a Radon Affected Area as defined by the Health Protection Agency (HPA} and if so what
percentage of homes are above the Action Level? The property is not in a Radon Affected Area, as less
than 1% of properties are above the Action Level.

*  This indicates an automnatically generated 50m buffer and site.

Report Reference: G5-3535098
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9.2.2 Radon Protection

Is the property in an area where Radon Protection are required for new properties or extensions to

existing

ones as described in publication BR211 by the Building Research Establishment? No radon protective
measures are necessary.

Report Reference: GS-3535098
Client Reference: C14022
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Are there any coal mining areas within 75m of the study site? No
Database searched and no data found.
10.2 Non-Coal Mining
Are there any Non-Coal Mining areas within 0m of the study site boundary? No
Database searched and no data found.
10.3 Brine Affected Areas
No

Are there any brine affected areas within 75m of the study site?
Guidance:; No Guidance Required.

Report Reference: G5-3535098
Client Reference: C14022
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Contact Details

Groundsure Helpline
Telephone: 08444 159 000
info@groundsure.com

Groundsure

LOCATION INTELLIGENCE
British Geological Survey Enquiries
Kingsley Dunham Centre
Keyworth, Nottingham NG12 5GG

Tel: 0115936 3143. British
Fax: 0115 936 3276. Geological Survey
Email: w T

Web:www.bgs.ac.uk
BGS Geological Hazards Reports and general geological enguiries:
enquiries@bgs.ac.uk

Environment Agency

National Customer Contact Centre, PO Box 544 L™~
Rotherham, $60 1BY . S
v t

Tel: 03708 506 506 RS
Web: www.envirgnment-agency.gov.uk e

Email: enquiries@environment-agency.gov.uk

Public Health England
Public information access office
Public Health England, Wellington House
133-155 Waterloo Road, London, SE1 8UG

gov.uk/ph .
| Emltenqures@pnogovuk Public Health
England

The Coal Autherity
200 Lichfield Lane
Mansfield
Notts NG18 4RG

DX 716176 Mansfield The Coal
www.coal.gov.uk Auth ori ty

Ordnance Survey
Adanac Drive, Southampton
5016 0AS
Tel: 08456 050505

Local Authority
Authority: South Holland District Council
Phone: 01775 761 161
Web: http://www.sholland.gov.uk/
Address: Council Offices, Priory Road, Spalding, Lincolnshire, PE11

Gemapping PLC

Virginia Villas, High Street, Hartley Witney, . ;J’.;' _—
Hampshire RG27 8NW
Tel: 01252 845444 I SEtmapplng
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TABLE C1 - AGGRESSIVE CHEMICAL ENVIRONMENT FOR CONCRETE

(ACEC) CLASSIFICATION FOR NATURAL GROUND LOCATIONS®

TablgC1 ApresslveCheniicatEnviranment for Concrete {ACET) classificatio wiral gfotindiocations? ;
Sulfate Groundwater AGEC
Design Sulfate 2:1 water/soil Groundwater Total potential Static Mobile Class for
Class for location extract? sulfate® water water location
1 2 3 4 5 6 7
(80, mg/ I} (50, mg/ I (50, %) (pH) (pH)
Ds1 <500 <400 <0.24 225 ACls
>550 AC-1°
_ 2,5-5.5 AC-2z
DS2 500-1500 400-1400 0.24-0.6 >35 AC-1s
>5.5 AC-2
2.5-35 AC-Zs
2.5-5.5 AC-3z
D53 1600-3000 1500-3000 0.7-1.2 >35 AC-2s
>5.5 AC-3
2.5-3.5 AC-3s
2.5-5.5 AC4
DS4 3100-6000 3100-6000 1.3-2.4 >35 AC-3s
>5.5 AC4
25-35 AC-4s
o 2.5-5.5 AC-5
DS5 > 6000 > 6000 >2.4 >35 AC-4s
2.5-3.5 225 AC5
Notes

a Appliesto locations on sites that comprise either undisturbed ground that is in its natural state (ie is not brownfield - Table C2) or clean fill derived from such ground.
b The limits of Design Sulfate Classes based on 2:1 water/soil extracts have been lowered relative to previous Digests (Box C7).
¢ Applies only to locations where concrete will be exposed to sulfate ions {S0,) which may result from the oxidation of suffides (eg pyrite) following ground disturbance
{Appendix Al and Box C8).
d Forflowing water that is patentially aggressive to concrete owing to high purity or an aggressive carbon dioxide level greater than 15 mg/1 (Section C2.2.3}, increase the
ACEC Classto AG-2z.

Explanation of suffix symbols to ACEC Class

@ Suffix ‘s’ indicates that the water has been classified as static.
© Concrete placed in ACEC Classes that include the suffix ‘2’ primarily have to resist acid conditions and may be made with any of the cements or combinations listed in
Table D2 onpage 42. ;

© Crown Copyright

Produced from Building Research Establishment Speciai Digest 1, june 2005, by permission
of the Controller of HM Stationery Office.



