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WESTMINSTER ARMS, BWLCHGWYN, WREXHAM
PHASE 2 SITE INVESTIGATION REPORT
1. INTRODUCTION

11 Background Information

1.1.1  TerraConsult Limited was commissioned by Mrs L Spiby to carry out a Phase 1 and 2
Site Investigation for a new house on the site. The purpose of the report is to provide
information on ground conditions at the site in order to discharge a planning condition
prior to occupation of the new development.

1.1.2  This report has been devised to generally comply with the relevant principles and
requirements of a range of guidance including:

e Part 1A of the Environment Protection Act, 1990;

e Contaminated Land (England) (Amendment) Regulations 2012 and
Contaminated Land Statutory Guidance (DEFRA, April 2012);

¢ National Planning Policy Framework (HCA, March 2012);
e BS5930:1999 +A2:2010: “Code of practice for site investigations”;

e BS10175: 2011 +A1:2013 “Investigation of Potentially Contaminated Sites
- Code of Practice”;

e DEFRA/Environment Agency (2004) Report CLR11 “Model Procedures for
the Management of Land Contamination”;

e Environment Agency (2011) Report GPLC1 “Guiding Principles for Land
Contamination”.

1.1.3  TerraConsult’s service constraints and report limitations are presented in Appendix A and
a description of environmental risk assessment methodology and terminology is
presented in Appendix B.

1.2. Development Proposals

1.2.1  The proposed development of the site is indicated in Figure 1 over page and is understood
to comprise the demolition of the existing building and the construction of a detached
(5 bed) residential development with service provisions, vehicle parking and private
gardens. The garden area is very limited in area with the rest of the site being covered in
the new house and hard standing as indicated in Figures 1 and 2.
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1.2.2  During the site visit, it became apparent that the development plan (Figurel) showed
inaccuracies in the boundary shape as indicated in Figure 2. The western boundary is at a
slightly different angle. This further limits the area for the proposed garden along the
southern boundary.

1.2.3 The findings and conclusions of the risk assessments have been set out and
recommendations given for the proposed residential end use. If there is a subsequent
change in the proposed land the risk assessments and conclusions should be reviewed to
determine whether they are still applicable for the revised end use.

1.3. Planning Status & Requirements

1.3.1  This report is designed to comply with the requirements of The National Planning Policy
Framework (NPPF, 2012) and is intended to be used by the developer as part of the
design for the works.

1.3.2  Itis understood that the site has been granted planning permission (BRY P/2015/0008) by
Wrexham Borough Council. There are planning conditions relating to the proposed
development. The relevant conditions are given below:

Condition 2

Other than the demolition of the existing building, no part of the development shall
commence until a scheme to deal with potential contamination at the site has been
submitted to and approved, in writing, by the Local Planning Authority. This
scheme shall include a phased investigation to identify the extent of contamination
and any measures required to remediate the site, including post development
monitoring.

Condition 3

No part of the development shall be occupied until a validation report which
demonstrates that the remedial works approved as part of condition 2 above have
been satisfactorily carried out, has been submitted to and approved in writing by
the Local Planning Authority.

14 Scope of the Investigation

1.4.1  The scope of the investigation were to meet the requirements to provide information for
the design of the development. The specific activities carried out are as follows:

e carry out an intrusive investigation comprising machine excavated trial pits
with associated sampling;

e develop a preliminary conceptual site model and refine this according to the
findings of the investigation;

e laboratory testing for potential contaminants purposes;

e confirm whether or not there is a risk form contamination at the site to
potential receptors (e.g. humans, controlled waters, etc).
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1.5. Previous Investigations

1.5.1  No previous reports have been made available for review apart from a Coal Authority
Coal Mining Report.

2. SITE LOCATION AND DESCRIPTION

2.1 Site Location

2.1.1  Thesite is indicated in Figure 3 below and the site location is summarised in Table 1:
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Figure 3: Site Location

Table 1: Summary of Site Location

The site is situated on the western side of Ruthin Road, Bwlchgwyn, 8km from

HeeeiTie Wrexham town centre.
Post Code LL115UT
Site Shape The site has maximum plan dimensions of 25 m by 20 m and is roughly rectangle in

shape.

The site is currently relatively flat after demolition of the previous Public House.
Topography The adjacent land to the west and north are significantly higher and there are
retaining walls on these boundaries.
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2.2 Site Description

2.2.1  Assite visit was undertaken on 22-05-2015. Photographs taken are presented in Section 8.
Details of this site visit are present in Table 2 below.

Table 2: Summary of Description of the Site and its Environs

The site is currently unoccupied. The demolition of the previous public house has been

S Le, completed however there are two stockpiles located on site.

Access Access is through heras fencing from Ruthin Road.

Sy EUlEries < No buildings on site — pub has been recently demolished.

Structures

Site Surface Mixture of bedrock and soils and two stockpiles of arisings

Vegetation No vegetation
Below Ground Tanks: No evidence / bedrock encountered

Storage Tanks Above Ground Tanks: None present. Previous heating oil tank removed during demolition
located at rear of site (western side of the site).

Services All services are understood to have been removed.

Asbestos No potential Asbestos Containing Materials (ACMSs) noted on the ground surface

Waste Disposal/ Two stockpiles. Larger stockpile consists of a mixture of natural and demolition material.

Materials Storage Smaller stockpile consists of reworked bedrock within sand matrix

The site is surrounded by residential properties to the south, west and north and Ruthin

Surrounding Area Road to the east.

There is no evidence of protected burrowing animals (e.g. badgers) or habitats suitable for
protected amphibians (e.g. Great Crested Newts).

Ecology These comments on the ecology are for initial preliminary assessment. They are based on
the assessment of personnel who are not trained ecologists and does not constitute a
Phase | Habitat Survey or similar.

Local / Background

The site has previously been Westminster Arms Public House.
Knowledge

2.3 Site Ownership

2.3.1  The site is understood to be owned by Mr & Mrs Spiby.

4.1 Data Summary

3.1.1 A summary of the environmental background information (geology, hydrology,
hydrogeology, database information etc.) and regulator consultation information has been
tabulated and presented below and is based on website searches and a Groundsure report
presented in Appendix C.

3.2 Geology

3.21 The 1:50,000 scale BGS Drift map and Solid map show the site has been shown to be
underlain by Carboniferous Cefn-y-fedw Sandstone Formation. White and pale grey,
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3.3
33.1

3.3.2

fine- to medium-grained, planar- and cross-bedded, quartzose sandstones, pebbly
sandstones and thin beds of quartz conglomerate. No drift deposits are recorded on site.

Mining

From the historic maps, there is no evidence of mineral extraction or quarrying at the site
(e.g. brick pits, sand and gravel extraction etc.). The site is however close to historic
surface workings which were located about 10 m north of the property. The site is in an
area where there have been historic lead (and silver) mining. There has also been
sandstone quarrying and silica sand/rock quarrying in the area. Further from the site
(about 200 m from it) there has also been coal mining. The site is not in a bine or
gypsum extraction area.

On the basis of the geology of the area, the Coal Authority Report (see Appendix D) and
the historic maps, it is considered that the site is not likely to be at risk from ground
movements due to previous mines and quarrying. However, localised small scale
quarrying of mineral veins could have taken place at the site but from the site visit there
does not appear to be any evidence of this.
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3.4 Hydrogeology

3.4.1 The Environment Agency have classified different types of aquifer from which
groundwater can be extracted. The bedrock (Carboniferous Cefn-y-fedw Sandstone) is
classified as a Secondary A Aquifer.

3.4.2  The Environment Agency have defined Source Protection Zones (SPZs) for over 2000
groundwater sources such as wells, boreholes and springs used for public drinking water
and industrial water supply. Where these SPZs are present there is an increased risk of
contamination from any activities on site that might cause pollution of groundwaters and
water supply in the area. The site lies further than 500m from the nearest SPZ.

3.4 Hydrology, Flooding and Drainage

3.4.3  The nearest water feature is the Nant y Firith, a primary watercourse located 320 m north
from the site. The river lies at a considerable higher level than the site. On account of
this it is considered that the site is very unlikely to pose a risk to controlled surface
waters.

3.4.4  Thesiteis in Flood Zone 1, where the risk of flooding from rivers is classified as low.

3.5 Radon

3.5.1 The property is in a Radon Affected Area, as between 10 and 30% of properties are above
the Action Level. Full radon protective measures are necessary as set out in Building
Research Establishment document BR211.

3.6 Other Potential Environmental Sources and Receptors

3.6.1 The other environmental records show that the site is in an area with relatively benign
characteristics with no significant off-site sources of contamination in the vicinity of the
site or major receptors (other than adjacent housing) as indicated below:

e There are no records of sites Determined as Contaminated Land under Part
2A EPA 1990.

e There are no records of historic IPC Authorisations within 500m of the study
site.

e There are no records of Part A(1) and IPPC Authorised Activities within
500m of the study site.

e There are no records of Water Industry Referrals (potentially harmful
discharges to the public sewer) within 500m of the study site.

e There are no records of Red List Discharge Consents (potentially harmful
discharges to controlled waters) within 500m of the study site.

e The nearest licensed discharge consent is more than 250 m from the site.

June 2015 Report No 2295R01-1
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4.1
411

4.2

421

The nearest Environment Agency Recorded Pollution Incident to the site is
295 m north of the site

There are no records of COMAH & NIHHS sites within 500m of the study
site.

There are no records from Environment Agency or BGS/DoE of any landfills
within 1000m of the study site.

There are no records of Landfills from Local Authority and Historical
Mapping records within 1500m of the study site.

There are no records of waste treatment, transfer or disposal sites within
500m of the study site.

There are no records of Environment Agency licensed waste sites within
1500m of the study site.

The only industrial site in 250 m of the site is Delfryn Garage (Vehicle
Repair, Testing and Servicing) on the land immediately to the north of the
site.

There are no records of petrol or fuel sites within 500m of the study site.

The nearest Sites of Special Scientific Interest (SSSI)/SAC is 1.3 km south of
the study site:

There are no records of Special Protection Areas (SPA) or Ramsar sites
within 2 km of the study site.

The nearest ancient woodland is 380 m NW of the study site.

HAZARD ASSESSMENT & PRELIMINARY CONCEPTUAL SITE MODEL

Hazards Identified with the Proposed Development

The hazard identification is based on the assumptions presented below:

the site will be a residential development, therefore high risk end users;

the development will include soft landscaped areas and there is the small but
creditable possibility for users to grow their own vegetables.

drinking water will be from mains supply.

Potential Sources of Contamination

For the purpose of this assessment the potential contaminants of concern have been
considered according to whether they are likely to have originated from on-site or off-site
sources.

Potential On-site Sources of Contamination

Hydrocarbon impact from historical above ground fuel storage tanks,
associated pipework and general small scale leakages. The previous public
house building was heated with oil and heating oil tank was located along
northern boundary. Pipework went from tank into boiler-room;

Made Ground - unknown origin / thickness: possible metals, metalloids,
asbestos, PAH and petroleum hydrocarbons;
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e Radon from geology in the area.

Potential Off-site Sources of Contamination
e There is no other significant off-site source to the site.

4.3 Potential Receptors of Contamination

43.1 Based on the data previously discussed, the following potential receptors to
contamination have been identified:

Table 3: Identified Potential Receptors
Sensitive Receptors
Humans - Pre development completion, i.e. working on site during demolition and construction.
B Humans using the site post construction.
Controlled waters — Surface Waters (rivers and streams).
D Perched groundwater in Made Ground and Controlled waters — (groundwater — Secondary A
Aquifer).
E Local flora and fauna during and post demolition and construction.
Building structure and services.

4.3.2  The possible contaminant linkages are discussed below. It should be noted not all may be
formed between all sources and receptors.

4.3.3  The preliminary assessment of risks undertaken for the development considers potential
risks to receptors A to F in Table 5 above. The receptors A to F incorporate each of the
receptors normally required by the Local Authority to be considered in their planning
conditions relating to land contamination;
¢ Human Health (A & B)

e Property (including buildings, crops, livestock, pets, woodland, service lines) (E & F)
e Adjoining land (D & F)

e Groundwater and surface water (C & D)

e Ecological systems (E)

e Buildings and structures (F)

4.3.4 It should be noted that there are no archaeological sites or ancient monuments considered
to be within the zone of influence of the site. They are therefore not considered in the risk
assessment.

4.3.5  The closest of each of the above receptor categories to the site are considered to be;
On-site
e Site users
e Buildings
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e Floraand fauna
e Dbedrock aquifer

Off-site
¢ Residential (adjacent land)

4.3.6  The possible contaminant linkages are discussed below. It should be noted that not all
may be formed between all sources and receptors.

4.4 Identification of Pathways

Pathways to Human Health

4.4.1  There are various routes by which a potential contaminant may reach a receptor. For
example, in areas where contaminated material is exposed, dermal contact with the
material, inhalation or ingestion of dust may occur.

4.4.2 Rockhead is very shallow and there is no Made Ground / drift material in most areas of
the site.

443 1t is considered that the risk of short term exposure for ground workers and other
construction workers is negligible.

4.4.4  Post construction, the surface of the development area will be occupied with buildings
and hardstanding, however there will be a small area of soft landscaping.

4.4.5  Migration of radon from the ground into buildings is a relevant pathway.

Pathways to Controlled Waters

4.4.6  The depth to groundwater in the bedrock (Secondary A Aquifer) is anticipated to be at
significant depth. Migration of potentially contaminated groundwater off-site (either via
permeable made ground or the underlying aquifer) must be considered.

4.4.7  The vertical leaching of contaminants from the Made Ground into the groundwater is a
potential pathway for contaminants to impact upon groundwater. The risk of potential
contaminants leaching into the groundwater at depth is considered very low due to
limited contamination sources on or adjacent to site.

448  Surface run off from contaminated areas into surface watercourses must also be
considered. Post construction the majority of the site and surface run-off will be limited
and controlled through drains. There are not any viable overland migration pathways for
surface run off to reach any controlled waters receptors, the nearest being 320m away and
is at a higher elevation.

Other Pathways

4.4.9  Other potential pathways that are possibly less significant to the site but still require
consideration are; potential phytotoxic effects on sensitive landscaping plants; chemical
attack on foundations and services and permeation of contaminants through domestic
water pipes.
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4.5
45.1

Contaminant Linkages

For each contamination source there are potential contaminant linkages with all receptors.

However, in the context of this site, not all of the contaminant linkages are plausible. The
likelihood of the various pathways linking the contaminants to the receptors is presented
in Table 5 below:

Table 4: Matrix of Contaminant Linkages
Receptor
L (5]
Se £5 5 | 5| & | 4
(=] = —
Source/ 25| & = g s 8 29
a A2 = Erd =
Contaminated Pathway 298 >z @ S o S 8
Medium s2e| 58 & = o = <
EJE| Ex 5 | £ 5 | a8
S = 3 S5 8 %) O] T i
I < [ 0 ' w
1 8 ' 8 @) o L
<'® m s
Ingestion - P - - - -
Dermal Contact/Direct Contact - P - - - U
Soil / Made Inhalation - P - - - -
Ground Infrastructure/Drainage - P U U - P
Groundwater - U U U - U
Surface water - P U U - P
Ingestion - - - - - -
Inhalation - S - - - -
Groundwater Dermal Contact - - - - - -
Groundwater - - U U - U
Surface Water - - U U -
Radon Mgration U S - - - -
Gas
(Hydrocarbon Migration U P - - - P
vapour)
Gas (CH, CO,) Migration U U - - - P
Key to significance of contaminant linkages
S = Significant Pathway P = Possible Pathway U = Unlikely Pathway - =Not Applicable
Only Significant and Possible contaminant linkages are taken forwards to the next part of the risk assessment.
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5.6 Conceptual Site Model

5.6.1 In accordance with BS 10175, a schematic section has been developed for the site based
on the previously presented data and contaminant linkage assessment:

| Extent of Site |

SOUTH < > NORTH

Not shown: small garden area in SW corner

Material under
heating oil tank

| Made Ground |

New House
320mAOD /—/'L Vs Vj
¢
N

!

>310mAOD? | W <:|D"

)

Cefn-y-fedw Sandstone- water
Secondary Aquifer

Key
Human health pathway/ buildings exposure | | Vapour exposure
Groundwater pathway nom—— Groundwater ! —_——

Made Ground I:I

Figure 4: Preliminary Conceptual Ground Model - Schematic Section (not to scale)

5.6.2 The model shows the predicted geology and topography, the major on site potential
contamination sources and vulnerable receptors, although the drawing may not be
considered to scale.

5.6.3  The information presented above represents the preliminary conceptual ground model
that may need to be revised based on information obtained as part of any future intrusive
investigation. A number of sensitive receptors and potential pathways and sources (in
association with a list of likely contaminants) have been identified. The ground model
and proposed end use described above should be considered broadly representative of the
standard housing with vegetable uptake (high risk end users) as defined in SR3 “Updated
Technical Model to the CLEA Model” (SC050021/SR3, 2011) for the purpose of this
report.
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5.7
5.7.1

5.7.2

5.7.3

Preliminary Contamination Hazard Assessment

The preliminary hazard assessment is based on current available guidance published by a
number of sources and is summarised in Appendix B. A preliminary conceptual site
model for this site has been established using the desk study information and has been
used as a basis for the preliminary hazard assessment. The significant and possible
potential pathways are only considered for the hazard assessment.

The preliminary hazard assessment is a qualitative assessment of the risks posed by each
viable pollution link identified. The hazard assessment leads to a recommended

subsequent activity that could be:

e Action Required (AR) in the short term to break existing contaminant-pathway-
receptor (CPR) link;

« Site Investigation Required (SIR) with objectives for risk estimation, or
e No Action Required (NAR) at this stage.

The hazard assessment is summarised in Table 6 below.

Table 5: Preliminary Hazard Assessment

Hazard Identification Hazard Assessment
Link Contaminant Pathway Receptor Probability Conse- Risk Hazard Assessment
quence
1 Ingestion (via soil dust) | A- Humans High Mild Medium SIR - Total soil
and inhalation (via soil living the site concentration of
dust and vapours), during relevant contaminants
ingestion through dirty construction.
hands, dermal contact
with soil/water.
2 Ingestion (via soil dust) B- Humans High Mild Medium SIR- Total soil
and inhalation (via soil living the site concentration of
Contaminated dust and vapours), after relevant contaminants
soil/groundwater ingestion through dirty development
hands, dermal contact completion.
with soil/water.
3 Via service pipes B- Humans Low Mild Low SIR - Total soil
living the site concentration of
after relevant contaminants
construction. for designer’s risk
E- BU|Id|ng assessments.
structures
4 Gas —hydrocarbon, | Inhalation, explosion A &B- Low High Medium | SIR - Soils below
Humans using heating oil tank and
the site during pipework. Total soil
construction concentration of
and after remaining soils and
development Made Ground material
completion.
5 Contaminated Direct contact. F- Building Low/Medium Mild Low SIR
soil/groundwater structures.
6 Radon Inhalation B- Humans Severe High Very AR — full radon
living the site High protection measures
after are required.
development
completion.
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5.7.4

5.71.5

6.1

6.1.1

6.1.2

6.1.3

6.1.4

From Table 5 a range of risk ranking from low to very high was established. Potentially
medium to very high risks require quantification and consideration prior to development
or specific action (see radon). The site investigation objectives described above should
represent part of a detailed main stage investigation that should include overall
characterisation of the ground in association with obtaining and analysing the information
described above.

The property is in a Radon Affected Area, as between 10 and 30% of properties are above
the Action Level. Full radon protective measures are necessary as set out in Building
Research Establishment document BR211.

FIELDWORK
General Observations

The fieldwork was carried out on the 22" May 2015. TerraConsult personnel were
present to supervise all work, describe the ground encountered, carry out soil sampling.
Fieldwork procedures were undertaken in accordance with the relevant sections of:

e British Drilling Association “Guidance for Safe Intrusive Activities on
contaminated or Potentially Contaminated Land” (2008);

e BS EN 1997-2:2007 [Eurocode 7 Part 2];

e BS5930:1999 +A2 (2010) "Code of Practice for Site Investigations;"

e BS10175:2011 + Al (2013) “Investigation of potentially contaminated sites —
Code of practice.”

The investigation comprised the following fieldwork scope:

e 4 No. machine/hand excavated trial pits and associated sampling
e Sampling of stockpile material
e testing of soils;

e description of the ground encountered in accordance with BS5930:1999+A2
(2010) "Code of Practice for Site Investigations;”

The locations of the trial pits were positioned within the proposed rear garden area and
under / adjacent to the old heating oil tank.

During the site visit, inspection was made of the area along the eastern boundary within
the proposed front garden of the new development. No soils were encountered within
these areas as rockhead was immediately underneath the historical building. No sampling
was attempted within this area.
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Proposed Garden area
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Figure 5: Aerial Photograph with TP locations

6.2 Trial Pits

6.2.1  Four trial pits were excavated with a combination of machine (mini-digger) and by hand.

6.2.2  TP1-3 were carried out within the proposed rear garden area. Samples were taken from
each trial pit. Rockhead was encountered at the base of each trial pit.

6.2.3  TP4 was carried out under the old heating old tank. Bedrock was encountered at very
shallow depth. During the excavations it was apparent that the bedrock had been
excavated to install the pipes that served the historic heating oil tank and the public
house. Immediately beneath the service ducts there was evidence of visual hydrocarbon
impact however was only slightly odorous. A sample was taken of the impacted material.

6.3 Samples and Sample Containers

6.3.1  Soil samples for chemical analysis each comprised a pair of samples: a plastic tub for
metals and inorganics, and an amber glass jar for organics.
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6.3.2  All the soil samples were stored in a cool box and were sent directly to the testing
laboratory the same day as sampling.

7. LABORATORY TESTING

7.1 Chemical Laboratory Testing

7.1.1  The samples were submitted to QTS Environmental of Lenham in Kent who are UKAS
accredited in accordance with 1SO17025 and are also MCERTS accredited for soil
analysis in accordance with the Environment Agency’s scheme. The laboratory carries
out Quality Assurance and Quality Control in accordance with BS ISO 17025 and
participate in external laboratory comparison and quality control schemes. Details of the
accreditation and the methods of analysis are provided on the relevant test reports.

7.1.2  The selection of samples for laboratory testing and analytes to be determined were made
based on the Phase 1 assessment, the excavation records and other observations during
the investigations. The sample selection rational was as follows:

¢ to characterise samples which had visual or olfactory evidence of contamination;

e to gain a good coverage across the site and of the various material types and
strata encountered; and

o sample the stockpile of soil being sent off-site for disposal.

7.1.3  The selected soil samples were tested for a range of typical contamination indicators
including specific tests for contaminants suspected as being present from the desk study
and from observations made on site.

7.1.4  Each of the soil samples were analysed for the “total’ concentration of a suite of potential
contaminants.

7.1.5  The results of the laboratory analysis are presented in Appendix D. The various suites of
analysis for the soil were as follows:
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Table 6: Suites of Analysis for Soil Samples

Soil Soil
Suite 1 Suite 2
Number of Samples 1 3

Determinand

Index Tests

pH

Metals

As, Cd, Cr, Cu, Pb, Hg, Ni, Se, Zn (all totals)

Inorganics

Cyanide - Total

Sulphate (2:1 extract on soil samples)

Total Sulphate

Organics

Phenols - Total (monohydric)

Total Organic Carbon (TOC)

PAH (Speciated USEPA 16)

TPH (Cs to Cs)

TPH (Cs to Cs5) TPH CWG (RBCA) Speciation

Mineral Oil (Cyo to Cyp)

Benzene, Toluene, Ethyl Benzene, Xylenes (BTEX);
NOTE

AR NERENERAN

AN NE NE NE NE NI NE N NERENEEAN

1
||||\A|
L

v’ = Test carried out on all samples
2. All soil samples to be tested and reported in accordance with EA MCERTS for Soils Scheme
3. TOC carried out on Stockpile sample

8. GROUND CONDITIONS
8.1 General

8.1.1  The site investigations have allowed the site specific ground conditions to be described
and this information was used to provide an improved conceptual ground model.

8.1.2  The geology encountered during the site investigations was generally consistent with that
anticipated from the desk study and is summarised below. Slight hydrocarbon impact
was found in TP4 adjacent to the tank. Additional trial pits were excavated around TP4
and no further evidence of hydrocarbons was found. This indicated that the area with
slight hydrocarbon impact was of very limited extent (<1 x1 m).
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0.00 030 MADE GROUND: Brown slightly clayey fine to coarse sandy fine-coarse
TP1 ) ) GRAVEL of sandstone and occasional brick fragments
030 ) Strong light brown well cemented fine-medium grained SANDSTONE —
) Cefn-y-fedw Sandstone Formation
0.00 030 MADE GROUND: Brown slightly clayey fine to coarse sandy fine-coarse
TP2 ) ) GRAVEL of sandstone and occasional brick fragments
0.30 ) Strong light brown well cemented fine-medium grained SANDSTONE —
) Cefn-y-fedw Sandstone Formation
0.00 0.20 MADE GROUND: Brown slightly clayey fine.to coarse sandy fine-coarse
TP3 ) ) GRAVEL of sandstone and occasional brick fragments
0.20 ) Strong light brown well cemented fine-medium grained SANDSTONE —
) Cefn-y-fedw Sandstone Formation
0.00 030 MADE GROUND: Brown slightly clayey fine to coarse sandy fine-coarse
) ' GRAVEL of sandstone and occasional brick fragments
MADE GROUND: Black clayey sandy fine-coarse angular, tabular Gravel with
P4 0.30 0.45 slight Hydrocarbon odour
0.45 ) Strong light brown well cemented fine-medium grained SANDSTONE —
' Cefn-y-fedw Sandstone Formation
Stockpile ) MADE GROUND: Brown slightly sandy gravelly CLAY. Gravel is fine-coarse,
sandstone, brick and concrete fragments.

Figure 6: Photo f TP1 location |
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Figure 8: Photo of TP3 Iocaic;n

June 2015 Report No 2295R01-1
Issue 1 Page 19 of 28



Westminster Arms, Wrexham rraConsult
New Development

Location of old
heating oil tank

—
ol

\
\!

il services surrounded with
i coarse gravel

Sandstone bedrock

June 2015 Report No 2295R01-1
Issue 1 Page 20 of 28



Westminster Arms, Wrexham TerraConsult
New Development

June 2015 Report No 2295R01-1
Issue 1 Page 21 of 28



Westminster Arms, Wrexham TerraConsult
New Development

8. GENERIC QUANTITATIVE RISK ASSESSMENT

8.1 Introduction

8.1.1 The assessment of contamination has been carried out in accordance with the overall
guidance presented in CLR11 Model Procedures for the Management of Land
Contamination using the procedures as indicated in Appendix B.

8.1.2  Generic risk assessment is a two stage process. Firstly, in the Risk Estimation stage, the
measured contaminant concentrations are compared to the relevant GACs or
C4SLs/S4ULs where they have been published. Where there is a suitable dataset, this is
done after carrying out statistical analysis to determine the upper confidence limit on the
true mean. Otherwise, maximum or specific data points are compared directly. The
second stage, Risk Evaluation, comprises an authoritative review of the findings with
other pertinent information, in cases where the C4SLs or GACs are exceeded, in order to
consider if exceedance may be acceptable in the particular circumstances.

8.1.3  The aspects of risk from substances in the ground considered below are as follows:

e human health;

e pollution of Controlled Waters;
e plant life;

e water supply pipes

e below ground concrete; and

e ground gases.

8.2 Assessment for the Protection of Human Health

8.2.1  The Generic Qualitative Risk Assessment (GQRA) is based on a soil with a Soil Organic
Matter of 1% was carried in accordance with the methodology for assessing soil samples
set out in Appendix B based on a residential end use. A full summary of the chemical
test results is presented in Appendix G. Exceedance of applicable Generic Assessment
Criteria (GAC) threshold concentrations are indicated in yellow. A discussion on the
various exceedance’s are presented below.

8.2.2  The results of the fieldwork and contamination testing have shown generally low
concentrations of contamination however there is evidence of elevated levels of certain
toxic metals. All five selected samples have recorded elevated lead concentrations
ranging from 479 and 4,020mg/kg and all exceed the pC4SL for residential landuse. The
area is known to be a lead mining area therefore the lead could be from a natural source
and background concentrations could also be elevated.

8.2.3  TP4 also recorded Arsenic at 53mg/kg which exceeds the residential with plant uptake
GAC and pC4SL for residential landuse.
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8.2.4  The results from TP1-3 indicate that the soils present in this area could pose a risk if left
accessible in the garden areas of the new development. It is therefore considered
appropriate to remove all the material within the proposed garden area and replaced
within clean validated material. The material can be reused under any permanent hard
landscaped areas. Apart from the small garden area all of the rest of the site will be
covered by the house or hard standing and these will break relevant pathways to human
health.

8.2.5  The thickness of the proposed clean cover system for the gardens will be governed by the
depth to rockhead and the final developed levels. These are likely to be between 300-
450mm in thickness. The clean cover/soil for the garden area will be from imported
material. This will require additional contamination testing to prove it is suitable for use.

8.2.6  TP4 recorded slight hydrocarbon impact assumed to be associated with the historic
heating oil tank. The results of the Total Petroleum Hydrocarbons (TPH) and BTEX
analysis show low concentrations and do not exceed any of the relevant GAC. The new
development within the area of TP4 is proposed to be the access road / hard landscaping,
therefore there is no long term risk associated with the soils within this area and can
remain on site.

8.3 Assessment for the Protection of Controlled Waters

8.3.1 The risks to controlled waters (groundwater and surface waters) have been assessed by
carrying out a Tier 1 assessment in accordance with the EA Remedial Targets
Methodology. In general the total concentration of contaminants is relatively low apart
from lead and therefore the risk from leachate being generated is also relatively low.
Lead in a natural background contaminant in this area so it does not need to be
considered further.

8.3.2  Given the above the conclusion of this Tier 1 risk assessment is that there is no
significant concentration of contaminants and there is no pathway to controlled waters
receptors, the risk to controlled waters at this site is negligible and no mitigation or
remediation works are required.

8.4 Risk to Plant Life

8.4.1  The concentrations of the phytotoxic metals copper, chromium, nickel and zinc have the
potential to be harmful to plants. However, all the measured concentrations of these
metals are lower than the guideline values for the protection of plants as presented in the
MAFF document “Code of Good agricultural practice for the protection of soil”.
Therefore there is no risk to plants at the site due to phytotoxicity should any be planted
in the ground as part of the proposed development.

8.5 Water Supply Pipe Material Assessment

8.5.1 Plastic pipe materials are potentially vulnerable to attack from elevated levels of
hydrocarbons, which can potentially lead to contamination of potable water supplies and
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8.5.2

8.5.3

8.6
8.6.1

8.7

8.7.1

water supply companies also require the risk to their workers from other contaminants in
the ground to be assessed. The assessment has been completed in accordance with the
current UK Guidance for the Specification of Water Supply Pipes to be used in
Brownfield Sites (UK Water Industry Research Ltd. UKWIR, 2014) together with
guidance from United Utilities. This guidance provides threshold concentrations for
different pipe material for various chemical groups.

The pipeline materials considered by the guidance are PE, PVC, wrapped steel, wrapped
ductile iron or copper pipe and barrier pipe. PE are assessed using threshold
concentrations for various chemical groups including volatile organic compounds (VOC)
with tentatively identified compounds (TICs), semi-volatile organic compounds (SVOC)
with TICs, and mineral oils. Wrapped steel, wrapped ductile iron and copper pipe are
assessed using corrosive properties. The default recommendation for water supply pipes
is to use PE with other types of pipework only used if the limits for PE pipes are
exceeded.

The available data indicates no exceedances for the PE water supply pipe are present and
as such the use of PE pipe is deemed permissible with the following caveats:

e should areas of unexpected contamination be found during construction and
any water supply pipes are routed though those areas, additional sampling and
testing will be required.

e Following confirmation of the water supply pipe route, the water supplier for
the area should be contacted and written approval sought. They may require
additional chemical data along any proposed potable water supply pipe routes.

Chemical Attack on Below Ground Concrete

Below ground concrete structures are potentially at risk in areas of elevated sulphates and
where there is low pH. An assessment of the soil and groundwater data (following the
protocol established in BRE Special Digest 1, 2005) indicates that ACEC Class AC-1s
conditions prevail. Therefore no special precautions are required at the site for the design
of concrete in terms of the durability and structural performance.

Ground Gas Assessment

The site is within an area where Full Radon Protection is required.
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9.1
9.11

9.12

9.13

9.2

9.21

WASTE ASSESSMENT
Waste Hierarchy

In accordance with government guidance, it is required that the production and disposal
of waste is managed in accordance with the following hierarchy of preference:

Increasing AVOIDANCE
Preference
REDUCTION
RE- USE

RECOVER (including RECYCLING)

DISPOSAL (the final option)
[ |
|

There was a stockpile on the site at the time of the site visit which was sampled to
characterise prior to removal to landfill. The material was generally brown gravelly clay
with sandstone, brick and concrete inclusions.

When soil is excavated it is technically a waste and can only be re-used if it fulfils the
following requirements:

e There is a planned use for the material;

e There is planning permission for the proposed re-use;

e The material when re-used will not be a risk to flora, fauna or controlled
waters;

e Appropriate procedures are followed to demonstrate the above criteria are
met and the re-use of materials is recorded in a systematic way and
appropriate permissions/permits are gained and relevant procedures followed.

Waste Characterisation and Classification

If there is a portion of excess soil this will then have to be sent to a suitable landfill site.
A summary of current relatively complex guidance on categorising waste from
earthworks is presented in Appendix N. A two phase approach is required comprising
comprises:

° Waste Characterisation; and

. Waste Classification (Waste Acceptance Criteria).
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9.2.2

9.2.3

10.

10.1
10.1.1

10.1.2

10.1.3

10.1.4

10.1.5

Waste Characterisation

The results of the total concentrations from the chemical testing on soil samples have
been assessed. The sample from the stockpile was first assessed to determine whether it
is non-hazardous or are hazardous in terms of waste classification. The results of this
assessment indicate that due to the lead concentration much of the soil will be considered
hazardous. However, the soil in the stockpile to go off site is not classified as hazardous
waste.

Waste Classification

In order to determine whether soils can be sent to a licensed landfill for disposal further
testing is required comprising landfill Waste Acceptance Criteria (WAC) analysis for
both total concentrations for certain chemicals and for leachate analysis. No WAC
testing was carried out as part of this investigation. Should it be proposed to dispose any
excess soil at a landfill site then WAC testing will have to be carried out to confirm the
landfill waste classification and if any pre-treatment is required.

CONCLUSION

Environmental Risk Assessment

A preliminary risk assessment has been carried out based on the contaminant-pathway-
receptor model as defined in Statutory Guidance to Part 1IA of the Environment
Protection Act, 1990, and in accordance with BS 10175: 2011 +Al 2013 “Investigation
of Potentially Contaminated Sites — Code of Practice”. In order to make a more detailed
assessment of the potential hazards, a Phase 2 intrusive investigation was carried out to
develop a more comprehensive conceptual ground model of the site. This detailed the
characteristic ground conditions and elements of the surrounding environment and has
assisted with identifying the potential contaminants of contamination, the potential
receptors of the contamination and the potential pathways between them.

Given the site history, the fieldwork and laboratory testing has shown that the thin
reworked material within the proposed garden areas will pose a risk to the end users of
the site primarily due to the lead content if left accessible in the garden areas of the new
development. It is therefore considered appropriate to remove all the material within the
proposed garden area and replaced within clean validated material.

Clean validated sub-soil and topsoil material should be used within the garden area will
be placed directly onto bedrock. The overall thickness of the cover system will be
governed by the depth to rockhead within the garden area. The thickness of the proposed
clean cover system will be governed by the depth to rockhead and the final developed
levels. These are likely to be between 300-450mm in thickness. The imported material
will require additional contamination testing to prove it is suitable for use.

If required the excavated material from the garden can be reused under any permanent
hard landscaped areas.

TP4 recorded slight hydrocarbon impact during the site visit assumed to be associated
with the historic heating oil tank. The results have shown low concentrations of
contamination the soils within this area and can remain on site.
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10.1.6 The proposed front gardens (gravel) have been shown to be directly onto sandstone
bedrock therefore there is no risk from contaminated soils.

10.1.7 The property is in a Radon Affected Area, as between 10 and 30% of properties are above
the Action Level. Full radon protective measures are necessary as set out in Building
Research Establishment document BR211.

10.2 Health and Safety

10.2.1 As outlined within the HSE publication “Successful Health and Safety Management —
HSG65” this report should inform your development of safe systems of work and
information as an input into the safety management system. The contents of this report
may be used to supplement the contents of the Health and Safety File as required under
the Construction Design and Management (CDM) Regulations 2015. All risk control
measures should be in accordance with the guidelines laid down within the Management
of Health and Safety at Work Regulations 1999.

10.2.2 In accordance with the Construction Design and Management (CDM) Regulations 2015,
TerraConsult has acted in the role of Principal Contractor and as Principal Designer for
the works as described in this report. With issue of this report TerraConsult has
discharged and completed all contractual and legal requirements for these positions and
we have no further involvement with the project.
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Service Constraints, Report Limitations & Planning

This report and the site investigation (together comprise the "Services™) were compiled and carried out by
TerraConsult Limited (TCL) for Mr & Mrs Spiby (the "client™) in accordance with the terms of a contract
between TCL and the “client.” The Services were performed by TCL with the skill and care ordinarily
exercised by a reasonable environmental consultant at the time the Services were performed. Further, and
in particular, the Services were performed by TCL taking into account the limits of the scope of works
required by the client, the time scale involved and the resources, including financial and manpower
resources, agreed between TCL and the client.

Other than that expressly contained in the above paragraph, TCL provides no other representation or
warranty whether express or implied, is made in relation to the Services. Unless otherwise agreed this
report has been prepared exclusively for the use and reliance of the client in accordance with generally
accepted consulting practices and for the intended purposes as stated in the agreement under which this
work was completed. This report may not be relied upon, or transferred to, by any other party without the
written agreement of a Director of TCL. If a third party relies on this report, it does so wholly at its own
and sole risk and TCL disclaims any liability to such parties.

It is TCL's understanding that this report is to be used for the purpose described in the introduction to the
report. That purpose was a significant factor in determining the scope and level of the Services. Should the
purpose for which the report is used, or the proposed use of the site change, this report may no longer be
valid and any further use of, or reliance upon the report in those circumstances by the client without TCL 's
review and advice shall be at the client's sole and own risk.

The information contained in this report is protected by disclosure under Part 3 of the Environmental
Information Regulations 2004 pursuant to the provisions of Regulation 12(5) without the consent in writing
of a Director of TerraConsult Limited.

The report was written in June 2015 and should be read in light of any subsequent changes in legislation,
statutory requirements and industry practices. Ground conditions can also change over time and further
investigations or assessment should be made if there is any significant delay in acting on the findings of this
report. The passage of time may result in changes in site conditions, regulatory or other legal provisions,
technology or economic conditions which could render the report inaccurate or unreliable. The information
and conclusions contained in this report should not be relied upon in the future without the written advice of
TCL. In the absence of such written advice of TCL, reliance on the report in the future shall be at the
client's own and sole risk. Should TCL be requested to review the report in the future, TCL shall be entitled
to additional payment at the then existing rate or such other terms as may be agreed between TCL and the
client.

The observations and conclusions described in this report are based solely upon the Services that were
provided pursuant to the agreement between the client and TCL. TCL has not performed any observations,
investigations, studies or testing not specifically set out or mentioned within this report. TCL is not liable
for the existence of any condition, the discovery of which would require performance of services not
otherwise contained in the Services. For the avoidance of doubt, unless otherwise expressly referred to in
the introduction to this report, TCL did not seek to evaluate the presence on or off the site of asbestos,
electromagnetic fields, lead paint, radon gas or other radioactive or hazardous materials.

Where field investigations have been carried out these have been restricted to a level of detail required to
achieve the stated objectives of the work. Ground conditions can also be variable and as investigation
excavations only allow examination of the ground at discrete locations. The potential exists for ground
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conditions to be encountered which are different to those considered in this report. The extent of the limited
area depends on the soil and groundwater conditions, together with the position of any current structures
and underground facilities and natural and other activities on site. In addition, chemical analysis was
carried out for a limited number of parameters [as stipulated in the contract between the client and TCL]
based on an understanding of the available operational and historical information, and it should not be
inferred that other chemical species are not present.

The groundwater conditions entered on the exploratory hole records are those observed at the time of
investigation. The normal speed of investigation usually does not permit the recording of an equilibrium
water level for any one water strike. Moreover, groundwater levels are subject to seasonal variation or
changes in local drainage conditions and higher groundwater levels may occur at other times of the year
than were recorded during this investigation.

Planning Requirements

The National Planning Policy Framework (NPPF, 2012) has twelve core land-use planning principles, two
of which directly relate to the potential for pollution and contaminated land:

e Requirement to ““contribute to conserving and enhancing the natural environment and
reducing pollution” and setting out of a preference for developments to be on land of
“lesser environmental value”; and

e  “encourage the effective use of land by re-using land that has been previously
developed (brownfield land), providing that it is not of high environmental value.”.

In accordance with the core principles of NPPF, Paragraph 109 clarifies that enhancing the natural
environment includes:

e  “preventing both new and existing development from contributing to or being put at
unacceptable risk from, or being adversely affected by unacceptable levels of soil, air,
water or noise pollution or land instability; and

e remediating and mitigating despoiled, degraded, derelict, contaminated and unstable
land, where appropriate.”.

Paragraph 121 of NPPF states that planning policies and decisions for developments should also ensure
that:

e  “the site is suitable for its new use taking account of ground conditions and land
instability, including from natural hazards or former activities such as mining,
pollution arising from previous uses and any proposals for mitigation including land
remediation or impacts on the natural environment arising from that remediation;

o  after remediation, as a minimum, land should not be capable of being determined as
contaminated land under Part 11A of the Environmental Protection Act 1990; and

e adequate site investigation information, prepared by a competent person, is
presented.”.

This report has been prepared and authorised by staff that are competent as defined in the NPPF.
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ENVIRONMENTAL RISK ASSESSMENT
METHODOLOGY & TERMINOLOGY

LEGISLATION OVERVIEW

This report includes hazard identification and environmental risk assessment in line with the risk-based methods
referred to in relevant UK legislation and guidance. Government environmental policy is based upon a “suitable for
use approach,” which is relevant to both the current use of land and also to any proposed future use The contaminated
land regime is the statutory regime for remediation of contaminated land that causes an unacceptable level of risk and
is set out in Part 2A of the Environmental Protection Act 1990 ("EPA 1990"). The main objective of introducing the
Part 1A regime is to provide an improved system for the identification and remediation of land where contamination is
causing unacceptable risks to human health or the wider environment given the current use and circumstances of the
land. Part 1A provides a statutory definition of contaminated land under Section 78A(2) as:

“any land which appears to the Local Authority in whose area it is situated to be in such a condition,
by reason of substances in, on, or under the land, that:

€)] Significant harm is being caused or there is a significant possibility of such harm being
caused;

or

(b) Pollution of controlled waters is being, or is likely to be, caused.”

In order to assist in establishing if there is a “significant possibility of significant harm” there must be a “contaminant
linkage™ for potential harm to exist. That means there must be a source(s) of contamination, sensitive receptors
present and a connection or pathway between the two. This combination of contaminant-pathway-receptor is termed a
“contaminant linkage or CPR linkage.”

Part 1A of The Environmental Protection Act 1990 is supported by a substantial quantity of guidance and other
Regulations. Key implementing legislation of the Part 2A regime includes the Contaminated Land (England)
Regulations 2006 (S1 2006/1380) as recently amended by the overarching legislation for the contaminated land regime,
which implements the provisions of Part 1A of the Environmental Protection Act 1990 (as inserted by section 57 of
the Environment Act 1995), came into force on 14th July 2000 together with recent amended regulations:
Contaminated Land (England) (Amendment) Regulations 2012 (SI 2012/263). Revised and Contaminated Land
Statutory Guidance was published by DEFRA in (DEFRA, April 2012). Part IIA defines the duties of Local
Authorities in dealing with it. Part IIA places contaminated land responsibility as a part of planning and
redevelopment process rather than Local Authority direct action except in situations of very high pollution risk. In the
planning process guidance is provided by National Planning Policy Framework (NPPF) of March 2012 which requires
that a site which has been developed shall not be capable of being determined “contaminated land” under Part I1A. In
practice, Planning Authorities require sites being developed to have a lower level of risk post development than the
higher level of risk that is required in order to determine a site as being contaminated in accordance with Part I1A.
This is to ensure that there is a suitable zone of safety below the level for Part 1A determination and prevent recently
developed sites becoming reclassified as contaminated land if there are future legislative or technical changes (e.g. a
substance is subsequently found to be more toxic than previously assessed this increases its hazard)..

The criteria for assessing levels of contaminants and hence determining whether a site represents a hazard are based on
a range of techniques, models and guidance. Within this context it is relevant to note that Government objectives are:

@ to identify and remove unacceptable risks to human health and the environment;
(b) to seek to bring damaged land back into beneficial use;
(© to seek to ensure that the cost burdens faced by individuals, companies and society as a whole are

proportionate, manageable and economically sustainable.

These three objectives underlie the "suitable for use" approach to remediation of contaminated land. The "suitable for
use" approach focuses on the risks caused by land contamination. The approach recognises that the risks presented by
any given level of contamination will vary greatly according to the use of the land and a wide range of other factors,
such as the underlying geology of the site. Risks therefore should be assessed on a site-by-site basis.
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The "suitable for use" approach then consists of three elements:

@) ensuring that land is suitable for its current use - in other words, identifying any land where
contamination is causing unacceptable risks to human health and the environment, assessed on the
basis of the current use and circumstances of the land, and returning such land to a condition where
such risks no longer arise (“remediating” the land); the contaminated land regime provides the
regulatory mechanisms to achieve this;

(b) ensuring that land is made suitable for any new use, as planning permission is given for that new use
- in other words, assessing the potential risks from contamination, on the basis of the proposed future
use and circumstances, before official permission is given for the development and, where necessary
to avoid unacceptable risks to human health and the environment, remediating the land before the
new use commences; this is the role of the town and country planning and building control regimes;
and

(c) limiting requirements for remediation to the work necessary to prevent unacceptable risks to human
health or the environment in relation to the current use or future use of the land for which planning
permission is being sought - in other words, recognising that the risks from contaminated land can be
satisfactory assessed only in the context of specific uses of the land (whether current or proposed),
and that any attempt to guess what might be needed at some time in the future for other uses is likely
to result either in premature work (thereby running the risk of distorting social, economic and
environmental priorities) or in unnecessary work (thereby wasting resources).

The mere presence of contaminants does not therefore necessarily warrant action, and consideration must be given to
the scale of risk involved for the use that the site has, and will have in the future.

OVERALL METHODOLOGY

The work presented in this report has been carried out in general accordance with recognised best practice as detailed
in guidance documents such as in the CLR 11 Model Procedures for the Management of Land Contamination
(Environment Agency, 2004), and BS10175:2011+A1 2013. Important aspects of the risk assessment process are
transparency and justification. The particular rationale behind the risk assessments presented is given in this appendix.

The first stage of a two-staged investigation and assessment of a site is the Preliminary Investigation (BS 10175:2011),
often referred to as the Phase 1 Study, comprising desk study and walk-over survey, which culminates in the
Preliminary Risk Assessment. A preliminary conceptual site model (CSM) is developed. From this are identified any
geotechnical and geo-environmental hazards and the qualitative degree of risk associated with them. From the geo-
environmental perspective, the Hazard Identification process uses professional judgement to evaluate all the hazards in
terms of possible contaminant linkages (of contaminant source-pathway-receptor). Possible contaminant linkages are
potentially unacceptable risks in terms of the current contaminated land regime legal framework and require either
remediation or further assessment. These are normally addressed via intrusive ground investigation and generic risk
assessment.

The second stage is the Ground Investigation, Generic Risk Assessment and Geotechnical Interpretation. This
represents the further assessment mentioned above. The scope of the Ground Investigation is based on the findings of
the Preliminary Risk Assessment and is designed to reduce uncertainty in the geotechnical and geoenvironmental
hazard identification. The Ground Investigation comprises fieldwork, laboratory testing and usually also on-site
monitoring. The Ground Investigation may include the Exploratory, Main and Supplementary Investigations
described in BS 10175:2011+Al1 2013. The results of the Ground Investigation reduces uncertainty in the
geotechnical and geoenvironmental risks. Depending on the findings more detailed investigations or assessments may
be required.
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PRELIMINARY RISK ASSESSMENT

Current practice recommends that the determination of potential liabilities that could arise from land contamination be
carried out using the process of risk assessment, whereby “risk” is defined as:
“(a) The probability, or frequency, or occurrence of a defined hazard; and
(b) The magnitude (including the seriousness) of the consequences.”
The UK’s approach to the assessment of environmental risk is set out in by the Department of the Environment

Transport and the Regions (2000) publication “A Guide to Risk Assessment and Risk Management for Environmental
Protection” (also called Greenleaves Il). This established an iterative, systematic staged process which comprises:

@ Hazard identification;
(b) Hazard assessment;
(© Risk estimation;

(d) Risk evaluation;

(e) Risk assessment;

At each stage during the development process the above steps are repeated as more detailed information becomes
available for the site.

For an environmental risk to be present, all three of the following elements must be present:

. Source/Contaminant: hazardous substance that has the potential to cause adverse impacts;

. Receptor: target that may be affected by contamination: examples include human
occupants/users of site, water resources (rivers or groundwater), or structures;

. Pathway: a viable route whereby a hazardous substance may come into contact with the
receptor.

The absence of one or more of each component (contaminant, pathway, receptor) would prevent a contaminant linkage
being established and there would be no significant environmental risk.

The identification of potential contaminant linkages is based on a Conceptual Model of the site, which is subject to
continual refinement as additional data becomes available. As part of a Phase | Investigation (Desk Study and site
walk over) a Preliminary Conceptual Site Model (PCSM) is formed. Based on the PCSM, potential contaminant
linkages can be assessed. If the PCSM and hazard assessment indicate that a pollution linkage is not of significance
then no further assessment or action is required due to this linkage. For each significant and possible linkage a risk
assessment is carried out. The linkages which potentially pose significant risks may require a variety of responses
ranging from immediate remedial action or risk management or, more commonly, further investigation and risk
assessment. This next stage is termed a Phase Il Main Site Investigation and should provide additional data to allow
refinement of the Conceptual Site Model and assess the level of risk from each contaminant linkage.

Definition of Risk Assessment Terminology
The criteria used for risk assessment are broadly based on those presented in DETR’s “A Guide to Risk Assessment

and Risk Management for Environmental Protection” (2000). The Severity of the risk is classified according to the
criteria in Table B.1 below:
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Table B.1 Severity/Consequence of Risk

Acute risks to human health.

Catastrophic damage to buildings/property (e.g. by explosion).

Direct pollution of sensitive water receptors or serious pollution of other controlled water
(watercourses or groundwater) bodies.

Harm to human health from long-term exposure.

Slight pollution of sensitive controlled waters (surface waters or aquifers) or pollution of other
water bodies.

Significant effects on sensitive ecosystems or species.

No significant harm to human health in either short or long term.

No pollution of sensitive controlled waters, no more than slight pollution of non-sensitive
waters.

Significant damage to buildings or structures.

Requirement for protective equipment during site works to mitigate health effects.
Damage to non-sensitive ecosystems or species.

Minor damage to buildings or structures.

No harm or pollution of water.

Severe

Medium

Mild

Negligible

The probability of the risk occurring is classified according to criteria given in Table B.2 below:

Table B.2: Probability of Risk Occurring

Contaminant linkage may be present, and risk is almost certain to occur in the long term, or

High likelihood

there is evidence of harm to the receptor.

Medium/Reasonably
Foreseeable

Contaminant linkage may be present, and it is probable that the risk will occur over the long
term.

Contaminant linkage may be present and there is a possibility of the risk occurring, although

LoplUniely there is no certainty that it will do so.
Negligible/ Contaminant linkage may be present but the circumstances under which harm would occur are
Not credible improbable.

An overall evaluation of the level of risk is gained from a comparison of the severity and probability, as shown in

Table B.3 below:

Table B.3: Comparison of Severity and Probability
Severity
Severe Medium Mild Negligible

High likelihood Very High Risk High Risk Medium/Low Risk Low Risk
S TR Ll High Risk Medium Risk Low Risk Near Zero
Foreseeable

Probability . High/Medium Medium/Low .
Low/Unlikely Risk Risk Low Risk Near Zero
Negligible/ Medium/Low . .
Not credible Risk Low Risk Low Risk Near Zero

The various risk rankings provide guidance for recommended actions, whether this is:

AR
SIR
NAR

- Action Required, Remediation or mitigation or site investigation works required
- Site Investigation Required, further assessment is required.
- No Action Required.

A description of the evaluated risk is as follows:

June 2015
Issue 1

Report No 2261R01-1




Westminster Arms, Wrexham TerraConsult
New Development

Table B.4 — Description of the Classified Risks and Likely Action Required

Evaluated Risk Recommended Actions

AR: There is a high probability that severe harm could arise to a designated receptor from an
identified hazard, OR, there is evidence that severe harm to a designated receptor is currently
Very High Risk happening. This risk, if realised, is likely to result in a substantial liability. Urgent
investigation (if not undertaken already) and remediation are likely to be required.

AR: 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
already) is required and remedial works may be necessary in the short term and are likely
over the long term.

Sl: It is possible that harm could arise to a designated receptor from an identified hazard.
However, it is relatively unlikely that any such harm would be severe, or if any harm were to
Moderate Risk occur it is more likely that the harm would be relatively mild. Investigation (if not already
undertaken) is normally required to clarify the risk and to determine the potential liability.
Some remedial works may be required in the longer term.

NAR: It is possible that harm could arise to a designated receptor from an identified hazard,
Low Risk but there is a low likelihood of this hazard occurring and if realised, harm would at worst
normally be mild.

NAR: There is a negligible possibility that harm could arise to a receptor. In the event of
such harm being realised, it is not likely to be severe.

High Risk

Near Zero

GENERIC QUANTITATIVE RISK ASSESSMENTS

In the following sections the current UK guidance the risks to the following receptors are discussed: human health,
plant life and pollution of Controlled Waters

e  Human Health
The overall methodology for assessing the risk to human health from potential contaminants in soil is set out
in the Environment Agency’s guidance “Using Soil Guideline Values” SC050021/SGV Introduction, March
2009 and using the CLEA 1.06 model software. The generic assessment criteria are in accordance with the
following:

Science Report SC050021/SR2: Human health toxicological assessment of contaminants in soil;
Science Report SC050021/SR3: Updated technical background to the CLEA model;

Science Report SC050021/SR4: CLEA Software (Version) Handbook;

Toxicological reports and SGV technical notes;

Toxicological data published by LQM/CIEH (2009) and CL:AIRE/EIC/AGS (2009)

DEFRA Development of Category 4 Screening Levels for assessment of land affected by
contamination - SP1010 (December 2013).

LQM/CIEH Suitable 4 Use Levels for Human Health Risk Assessment

V VVVVVYYVY

In March 2014 six ‘proposed’ Category 4 Screening Levels (pC4SL) were issued by Defra. These screening
values are considered to be within Category 4 as defined in the Contaminated Land Statutory Guidance and
indicate safe levels for new developments passing through the planning system. The SGV for lead has been
withdrawn, and the pC4SL for lead has been derived using current best practice. In December 2014
LQMI/CIEH Generic Assessment Criteria for 89 elements/metals in accordance with the C4SL criteria.

Note that groundwater contamination may pose a risk to human health but that there are no relevant generic
assessment criteria available for comparison. TerraConsult has derived our own assessment criteria for this.

e  Phytotoxic Risks
Generic assessment of phytotoxicity is by comparison with guideline values presented in the British Standard
for Topsoil and the MAFF document “Code of Good agricultural practice for the protection of soil”, October
1998. This is in accordance with CLR’s reference to DEFRA notice CLAN 4/04.
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e  Controlled Waters

The risks to controlled waters (groundwater and surface waters) from contaminants on-site have been
assessed in accordance with the EA documents Groundwater Protection: Policy and Practice GP3 (2012) and
Remedial Targets Methodology (RTM, 2006). Pollutant inputs from contaminated land sites are considered
as passive inputs under the European Water Framework Directive (2000/60/EC) (WFD) and its daughter
Directives, and as such are regulated under the Agency’s ‘limit” pollution objective. Acceptable water quality
targets (WQT) are defined for protection of human health (based on Drinking Water Standards (DWS)) and
for protection of aquatic ecosystems (Environmental Quality Standards (EQS)). The risk posed to controlled
waters from total soil concentrations cannot be directly assessed. The risk is assessed either by comparison of
results of leachate tests carried out on soil samples, or from the direct testing of samples of groundwater to
screening criteria. Leachate testing generally forms a conservative assessment and is not appropriate for
organic contaminants.

CURRENT GUIDANCE ON INTERPRETATION OF CHEMICAL ANALYSIS OF SOILS

Contaminated land is defined under law through Part I1A of the Environmental Protection Act 1990, implemented
through Section 57 of the Environment Act 1995. This supports a ‘suitable for use’ based approach to the risk
assessment of contaminated land. The site specific risk assessment is based upon an assessment of plausible
contaminant linkages, referred to as the contaminant-pathway- receptor model, based upon the current or proposed use
of the site.

Before undertaking a risk assessment a conceptual site model is devised in order to identify the potential contaminants,
pathways and receptors. The individual contaminants, pathways and receptors then need to be further investigated in
order to refine the initial assessment and risk assessment undertaken.

In March 2002, the Department for Environment, Food and Rural Affairs (DEFRA) and the EA published the
Contaminated Land Exposure Assessment (CLEA) Model and a series of related reports. These were designed to
provide a scientifically based framework for the assessment of chronic risks to human health from contaminated land.
These reports (CLR7-10) together with associated “SGV” documents were withdrawn and the following documents
have been published as revised guidance to the CLEA assessment:

e Environment Agency : 2008: Using Soil Guideline Values SC050021/SGV Introduction, March 2008.
e Environment Agency : 2008: Science Report SC050021/SR2: Human health toxicological assessment of
contaminants in soil.

e Environment Agency : 2008: Science Report SC050021/SR3: Updated technical background to the CLEA
model.

e Environment Agency : 2008 :Compilation of Data for Priority Organic Contaminants for Derivation of Soil
Guideline Values Science report SC050021/SR7

e Science Report SC050021/SR4: CLEA Software (Version) Handbook.

o DEFRA Development of Category 4 Screening Levels for assessment of land affected by contamination -
SP1010 (December 2013).

e LQM/CIEH Suitable 4 Use Levels for Human Health Risk Assessment

Additional guidance on statistical assessment replacing CLR 7 is partly provided in:

e CL:AIRE :2009: Guidance on Comparing Data With a Critical Concentration

A different approach to the statistical appraisal of data is required depending on whether the assessment of risk is to
assess whether land is Contaminated Land in accordance with regulations, or whether the assessment is to assess
whether the site is suitable for new development in according with Planning guidance. This is discussed further in
CL:AIRE :2009 “Guidance on Comparing Data With a Critical Concentration”.

The introduction of the Contaminated Land (England) (Amendment) Regulations 2012 and Contaminated Land
Statutory Guidance (DEFRA, 2012) reassessed the CLEA Model and the derived SGVs (and associated GACs
calculated using the model). This re-assessment concluded that the SGVS/GACs were conservative screening criteria
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for determining the suitability of soil with regard to the risk to human health under the planning regime and defined a
new upper limit for planning purposes which is the boundary between the new Category 3 and 4. In March and
September 2014 DEFRA issued guidance on these new Category 4 Screening Levels (C4SL) and these are discussed
further below.

Soil Guideline Values

A program for the derivation of SGVs based on the above guidance is provided by the Environment Agency and is
entitled “CLEA Software Version 1.06”. These reports, together with supporting toxicology reviews (“Tox” or
Supplementary Information Reports) for individual substances (which will be gradually updated), Soil Guideline
Value Reports and other guidance referred to in the above documents, provide guidance and the scientific basis for
assessing the risk to human health from potential contaminants. Soil Guideline Value Reports (SGV Reports) have
been published for a number of contaminants and these are published on the Environment Agency website. Eventually
the reports will include SGVs for:

e heavy metals and other inorganic compounds: arsenic, cadmium, chromium, cyanide, lead (now
withdrawn), mercury nickel, and selenium;

benzene, ethylbenzene, toluene and xylenes;

phenol;

dioxins and dioxin-like polychlorinated biphenyls (PCBs);

polycyclic aromatic hydrocarbons (PAHs) — 11 substances.

In addition CIEH through LQM and the EIC have published generic assessment criteria (GACs) for a wide variety of
other parameters including metals, hydrocarbons, solvents, PAHs and explosive substances for three standard land
uses. These have been produced to supplement the Environment Agency guidance. These GACs will be replaced by
SGVs when or if the EA publishes any more SGVs.

The CLEA model has been developed to calculate an estimated tolerable daily soil intake (TDSI) for site users given a
set ‘default’ exposure pathways. Ten human exposure pathways are covered in the CLEA model as presented below:

. Ingestion
- ingestion of outdoor soil;
- ingestion of indoor dust;
- ingestion of home grown vegetables;
- ingestion of soil attached to home grown vegetables.
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. Dermal Contact
- dermal contact with outdoor soil;
- dermal contact with indoor dust.

. Inhalation
- inhalation of outdoor dust;
- inhalation of indoor dust;
- inhalation of outdoor soil vapour;
- inhalation of indoor soil vapour.

It should be noted that there are other potential exposure pathways on some sites not included in the CLEA model e.g.
certain organic compounds can pass through plastic water pipes into drinking water supply.

The presence and/or significance of each of the above exposure pathways are dependent on the type of land use being
considered and the nature of the contaminant under scrutiny. Accordingly, the CLEA model considers for principle
‘default’ land use types and makes a series of ‘default’ assumptions with regard to human exposure frequency,
duration and critical human target groups for each land use considered:

e residential land use;
e allotments;
e commercial and industrial land use.

The land use categories defined in the CLEA are detailed below.

Residential: This land use category assumes that people live in a variety of dwellings including terraced,
detached and semi-detached houses up to two storeys high. The structure of buildings varies. Default
parameters for building materials and building design are included in CLEA documents to calculate the
relevant multi-layer diffusion coefficients for vapour intrusion and to model indoor vapour intrusion. The
CLEA model assumes that regardless of the style of housing the residents will have access to either a private
garden or community open space nearby, and that soil tracked into the home will form indoor dust. It allows
for the ingestion pathways from home grown vegetables.

Allotments: The CLEA model incorporates an assessment of land provided by local authorities
specifically for people to grow fruit and vegetables for their own consumption. Consumption of such fruit and
vegetables present several exposure pathways; plants absorb contaminants mainly via water uptake through
roots, the contaminants move to edible portions of plants via translocation and contaminated soil particles
become trapped in the skin and between leaves. At present the model fails to account for exposure through the
consumption of animals, and their products (e.g. eggs), which have been reared on contaminated land.

Commercial/Industrial: Although there are a wide variety of workplaces and work-related activities, the
CLEA assessment of this land-use assumes that work occurs in a permanent, three-storey structure, where
employees spend most time indoors, conducting office-based or light physical work. The model assumes
employees sit outside during breaks for most of the year. Limitations in applying this land-use to different
industries is detailed in EA publication “Updated technical background to the CLEA model” (2011). The
generic model assumes that the site would not be covered by hard standing. Risk of exposure to contaminants
would be clearly less where commercial land is essentially all buildings and hard standing.

Based on the assumptions of each land use and the associated applicable exposure pathways, a ‘Soil Guideline Value’
(SGV) may be calculated for each contaminant under consideration for a particular land use in order to determine
whether certain contaminant soil concentrations pose a significant risk to human health. The primary purpose of the
CLEA SGVs are as ‘trigger values’ — indicators to a risk assessor that soil concentrations below this level require no
further assessment as it can be assumed that the soil is suitable for the proposed use. Where soil concentrations occur
above the SGV then further assessment of the results is required. The Contaminated Land (England) (Amendment)
Regulations 2012 and Contaminated Land Statutory Guidance (DEFRA, 2012) which came into force in early April
2012 provides new clarity on the assessment of risk where soil concentrations exceed the SGV. The guidance
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introduces a four stage classification system relating to concentration of contaminants and the assessed risk which
indicates appropriate actions. Category 1 and 2 sites are classified as “Contaminated Land” as defined in Part I1A of
The Environmental Protection Act (1990). Category 3 and 4 sites are not considered as “Contaminated Land” in
accordance with the Act. This can be explained using the figure on the following page.

There are also difficulties in establishing soil concentrations of contaminants beyond which risks from exposure to
these contaminants would be ‘unacceptable’ and that they would lead to “significant possibility of significant harm” as
defined in Part 1A of The Environmental Protection Act (1990) and determine that the land is “contaminated.” This
ultimately requires detailed ‘toxicological’ information of the health effects of individual contaminants and also a
scientific judgement on what constitutes an ‘unacceptable’ risk. It is for local authorities or the Environment Agency
to determine whether a particular site is contaminated land and it is for local Planning Authorities to determine
whether land affected by contamination can be redeveloped.

Given the SGVs have been derived only for a limited humber of contaminants and there was little prospect of further
SGVs being published, two professional groupings have produced Generic Assessment Criteria (GACSs) in accordance
with the CLEA model for a large number of additional contaminants. These GACs were recognised in the new
Contaminated Land Statutory Guidance (DEFRA, 2012) and have been produced as follows:

LQM/CIEH : 2009 Nathaniel CP, McCaffrey C, Ashmore MH, Cheng NPS GROUP, Gillett A, Ogden R & Scott D :
2009 . The LQM/CIEH Generic Assessment Criteria for Human Health Risk Assessment (2" edition).
Land Quality Press, Nottingham.

CL:AIRE/EIC/AGS: 2009 : Soil Generic Assessment Criteria (GAC) for Human Health Risk Assessment.
Contaminated Land: Applications in Real Environments, Environment Industries Commission &
Association of Geotechnical and Environmental Specialists. December 2009.

Category 4 Screening Levels

For new developments progressing through the planning regime, it is desirable that the soil concentrations are within
Category 4 where there is a valid contaminant linkage. The upper boundary between Category 4 and 3 is not defined
in the guidance. This boundary can also be better defined by carrying out a Detailed Quantified Risk Assessment
(DQRA) and this is discussed later in this appendix.

In December 2013 Defra issued the findings of a research project undertaken by CL:AIRE to set out the framework by
which potential Category 4 Screening Levels (pC4SL) may be derived. The report was not designed to produce ‘final’
CA4SL as the steering group producing the report believes that final C4ASL should be set by a ‘relevant authority’ (e.g.
Defra), the toxicological framework proposed has not been reviewed by the Committee on Toxicity and the document
has yet to be subject to peer review.

In March 2014, appendices to the main Defra report were published detailing the derivation of pC4SL for 6
contaminants and other appendices regarding a review of the CIEH/CL:AIRE statistics guidance and sensitivity
analysis. For each contaminant, a range of pC4SL have been produced relating to modifying toxicological parameters
only, modifying exposure parameters only or by modifying both. It should be noted that the pC4SL produced for lead
(the SGV was withdrawn in 2011) has undertaken a relatively large toxicological review in relation to modelling blood
lead concentrations. pC4SL have been produced for:

Arsenic;

Benzene;

Benzo(a)pyrene (as a surrogate marker for PAHS);
Cadmium;

Chromium (VI); and

Lead

As previously discussed the values were initially published as ‘potential’ C4SL but have become ‘final’ following
DEFRA having issued a policy decision letter indicating that they are to be used in the planning regime (letter of 3"
September 2014). It is considered that the pC4SL provide a simple test for deciding whether land is suitable for use
without any remediation. The pC4SL represent a new set of screening levels that are more pragmatic (but strongly
precautionary) compared to the existing soil guideline values (SGVs and the other GACs calculate in accordance with
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the existing CLEA methodology). The pC4SL provide cautious estimates of contaminant concentrations in soil that
are still considered to present an acceptable level of risk, within the context of Part 2A, by combining information on
toxicology, exposure assessment and normal levels of exposure to these contaminants. pC4SL values should not be
seen as ‘SPOH values.” Exceeding a C4SL means that further investigation is required, not that the land is necessarily
contaminated.
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The vertical scale should not be considered as being linear and will be site and contaminant specific.
e SPOSH concentrations could be 10 to 100 times the SGV/EIC/LQM screening concentration.
e C4SL were issued as ‘potential” but have become “final” following DEFRA having issued a policy
decision letter indicating that they are to be used in the planning regime (letter of 3" September 2014).

Lead

The SGV for lead was withdrawn in 2011 and is not used in this report. The pC4SL for lead provides a technically
robust and conservative assessment tool using significantly updated toxicological modelling in line with current
scientific understanding of lead toxicology.

Public Open Space
The Defra report (December 2013) has also introduced exposure scenarios for two other commonly occurring land

uses which require assessment (under the planning and Part 2A regimes) on a relatively frequent basis. These
exposure scenarios are:
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e Public Open Space — Space Near Residential Housing (POS,); and
e  Public Open Space — Public Park (POSpx).

Potential use of pC4SL relating to Public Open Space (POS) require care due to the significant variability in exposure
characteristics. For example, POS may include:

e Children’s play areas, public parks where children practise sport several times a week and
teenagers only once a week;

e Grassed areas adjacent to residential properties which are rarely used;

e Dedicated sports grounds where exposure is only to players and groundworkers; and

e Nature reserves or open ground with low level activity (for example, dog walking).

Within the Defra report (December 2013) the following exposure scenarios have been modelled as these are
considered the most important for potential exposure for the critical receptor i.e. young children:

e  Green open space close to housing, including tracking back of soil (POS,s); and
e Park-type scenario where distance is considered sufficient to discount tracking back of soil
(Pospark)'

Detailed Quantified Risk Assessment (DQRA)

SGVs, GACs and pC4SL are based on a number of basic assumptions. There are two main options for developing Site
Specific Assessment Criteria (SSAC) by adjusting the CLEA model so that they have greater relevance to the site:

* Simple adjustment of the generic SGV / C4SL model. Such adjustment is restricted to the choice of
exposure routes selected for the generic land use, building type, soil type and soil organic matter content
within the CLEA software.

» Detailed adjustment. It may be relevant to make greater modifications to the model due to the specific use of
the land in question. This can include modification to any parameter value, including exposure assumptions,
building parameters, and the choice and application of fate and transport models. This is equally relevant to
site-specific modifications of existing generic land uses, the development of new land uses, and the inclusion
of additional exposure pathways. Much of this can be undertaken using the CLEA software. Depending on the
complexity of the detailed adjustments required, it may be necessary to use other tools either alone or in
conjunction with the CLEA software. Both options should follow established protocols for DQRA and require
sufficient justification and supporting information for the adjustments made. Detailed adjustments are likely
to require substantially greater technical justification and supporting documentation, especially if
modifications are based on information not contained within the SGV framework documents.

The two choices present the risk assessor with three options/decisions:

(1) Use a published SGV/GAC/CA4SL if it can be demonstrated that the assumptions inherent in the value are
appropriate to the site in question. If they are not, proceed to either option 2 or 3 below.

(2) Make simple site-specific adjustments to the generic exposure model used to derive the SSAC. Three
examples of when this could be appropriate are:

a. High density residential development with no exposed contaminated soil at surface. It is
appropriate in this case to consider the relevance of direct contact pathways and consumption
of homegrown produce.

b.  Soil type is significantly different (specifically when soil type is likely to be less protective e.g.
made ground) to that assumed in the SGV/GAC/C4SL.
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c. Soil organic matter content is significantly different to that assumed in the derivation of the
SGV/GAC/C4SL.

(3) If simple adjustments are not sufficient to reflect site conditions, undertake a DQRA. This may be
undertaken using the CLEA software or by using an alternative risk assessment methodology that is
relevant, appropriate, authoritative and scientifically based. Changes to toxicological end points may
also be considered, although this should only be undertaken by an toxicology expert. In the context of
this guidance, simple adjustments of a generic land use scenario for soil type or SOM content for
example are not considered sufficient to be classed as a DQRA.

DQRAs should be conducted with the agreement of the local authority (or the Environment Agency) since it is the
authority that determines whether land is Contaminated Land or whether Planning Permission for a new development
may be granted.

Representative Data

The type, quantity and quality of the available soil data influence the method chosen to obtain a site representative soil
concentration that is compared with a SGV / GAC / C4SL in the screening process. The soil data should be
representative of the exposure scenario being considered. This can include factors such as:

e averaging area over which exposure occurs;
» sample depth;
* heterogeneity of soil

where the *averaging area’ is defined as:

That area (together with a consideration of depth) of soil to which a receptor is exposed or which
otherwise contributes to the creation of hazardous conditions’.

Site investigations take discrete samples from a given area (and to a certain depth). It has to be assumed that these
samples are to some degree representative of the contaminant concentration throughout that volume of soil. The
critical soil volume (taking into account area and depth) which might be usefully compared with a SGV / GAC / C4SL
is a site-specific decision, but a starting point is the generic land use scenarios used in the derivation of the SGV /
GAC / C4SL. The critical soil volume depends on two factors:

e Contaminant distribution and vertical profile (bands of highly contaminated material or lateral hot spots
should not necessarily be averaged out with more extensive cleaner areas of soil without justification)

e Contribution to average exposure underpinning the SGV. Direct contact exposure pathways depend on the
adult or child coming into contact with near-surface soils and the area over which that exposure occurs is
usually important (i.e. the averaging area). Vapour pathways are less dependent on surface area, for example
vapour intrusion may result from a highly concentrated hot spot beneath a building leading to elevated
average indoor air concentrations. For the three standard land uses for which SGVs are derived, relevant
considerations are:

. For the standard residential or allotment land use, the critical soil volume is the area of an individual
garden, communal play area or working plot from the surface to a depth of between 0.5m and 1.0m. This is
the ground over which children are most likely to come into contact with soil or from which vegetable and
fruit produce will be harvested. In the case of volatile contaminants, it may also be appropriate to consider
the volume of soil underneath the footprint of the building although vapour intrusion may be driven by a
soil volume much smaller than this if the contaminant source is highly concentrated.

. For the standard commercial land use, the critical soil volume has to be decided on a case-by- case basis
due to the wide range of possible site layouts. However, for non-volatile contaminants, landscaped and
recreational areas around the perimeter of office buildings are likely to be most important. For volatile
contaminants, the footprint occupied by the building itself should also be considered.

. For most exposure pathways, the contamination is assumed to be at or within one metre of the surface.
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The use of averaging areas must be justified on the basis of relevance to the exposure scenario. SGVs are relevant only
when the exposure assumptions inherent in them are appropriate for the identified exposure averaging area. Further
guidance on critical soil volumes and the consideration of averaging exposure areas can be found in:

e Secondary model procedure for the development of appropriate soil sampling strategies for land
contamination (Environment Agency, 2000);

«  Guidance on comparing soil contamination data with a critical concentration (CIEH/CL:AIRE,
2009); and

e  Development of Category 4 Screening Levels for Assessment of Land Affected by Contamination —
Appendix | (Defra December 2013, March 2014)

It is the mean soil concentration for the individual contaminant within an individual averaging area, which is compared
to the SGV. However, as contaminant concentrations vary across a site, and sampling and analysis will introduce
measurement errors, the comparison between measured mean concentration and the SGV must take this uncertainty
into account.

There are two principal options available to obtain site representative soil concentrations from a site investigation
dataset; statistical and non-statistical methods. Data objectives, quality and quantity are likely to determine which
approach is most appropriate. If statistical methods such as those presented in CIEH/CL:AIRE (2011) are to be used,
sufficient data need to be available or obtained. No one single statistical approach is applicable to all sites and
circumstances. The wider range of robust statistical techniques developed by organisations including the US
Environmental Protection Agency (USEPA) are also important tools. Risk assessors should choose an appropriate
statistical approach on the basis of the specific site and the decision that is being made. For further guidance on the
appropriate use of statistical approaches, refer to USEPA 2006 or good environmental monitoring statistics textbooks.

When statistical approaches are inappropriate (this will depend on the objectives of the site investigation), individual
or composite samples should be compared directly to the SGV. Guidance on use of alternative data handling
approaches such as the use of composite sampling can be found in documents such as:

< Verification of remediation of land contamination (Environment Agency, 2010);

« Sampling and testing of wastes to meet landfill Waste Acceptance Criteria (Environment Agency, 2005);
» Guidance on choosing a sampling design for environmental data collection (USEPA, 2002);

« Soil Quality — Sampling, I1SO 10381 series (1SO, 2002-2007).

The statistical tests should not be used as arbiters for decisions under Part 2A. They are an additional, useful line of
evidence to assist in decision-making. The implications of the basis for the derivation of the site representative soil
concentration must be taken into account in any decision-making process and clearly documented.

Where the statistical tests are conducted in accordance with the method described in CL:AIRE 2009:

e For the Planning situation, the regulator needs to check whether the concentration of contaminants is
low compared to the SGV/SSTL. This decision is based on whether there is at least a 95% confidence
level that the true mean of the dataset is lower than the SGV/SSTL.

e For the Part 2A scenario the regulator needs to determine whether the concentration of contaminants is
greater than the SGV/SSTL. This decision is based on whether there is at least a 95% confidence level
that the true mean of the dataset is higher than the SGV/SSTL. However, the regulator may proceed
with determination if there is just a 51% probability, “on the balance of probabilities”.

If the screening levels are exceeded then more sophisticated quantitative risk assessment can be undertaken or
remedial action may be taken to break the contaminant linkages. The benefits of undertaking a quantitative risk
assessment must be weighed against the likelihood that it will bring about cost savings in the proposed remediation.
Further information about the use of soil guideline values is provided in Environment Agency : 2008: Using Soil
Guideline Values SC050021/SGV Introduction, March 2008.
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GENERIC RISK ASSESSMENT CRITERIA FOR RISK TO PLANTS

Soil contaminants, if present at sufficient concentrations, can have an adverse effect on the plant population.
Phytotoxic effects can be manifested by a variety of responses, such as growth inhibition, interference with plant
processes, contaminant-induced nutrient deficiencies and chlorosis (yellowing of leaves). All chemicals are probably
capable of causing phytotoxic effects. Thus the phytotoxic potential of substances is dependent on the concentrations
capable of having adverse effects on plants and the concentrations likely to be found at contaminated sites.
Phytotoxicity is a difficult parameter to quantify given that experimental techniques vary widely and variations exist in
plant tolerances, soil effects and synergistic/antagonistic reactions between chemicals. Contaminants may be taken up
and accumulated by plants through a range of mechanisms. The principal pathways are active and/or passive uptake
through the plant root, adsorption to root surfaces and volatilisation from the soil surface followed by foliar uptake.
After plant uptake, contaminants may be metabolised or excreted, or they may be bioaccumulated and this is highly
species dependant. Many of the substances capable of adversely affecting vegetation exert this effect because of their
water solubility, a characteristic that could result in their transport from contaminated sites into adjacent locations
where the chemical may generate a phytotoxic response. This could be important if, for example, the adjacent site has
important conservation status.

The concentration in soil at which substances become phytotoxic depend on a range of factors including plant type,
soil type, pH, the form and availability of the contaminant and other vegetation stress factors that may be present (such
as drought). Some plants (including some rare plants will only grow in soils where there are relatively high
concentrations which would be phytotoxic to other species. Whilst many contaminants may be phytotoxic, data are
limited. Some heavy metals are essential as trace elements for plant growth but may become toxic at higher
concentrations.

TerraConsult has carried out a review of a number of current and former guidance documents and other texts on
phytotoxicity. It is not possible to produce a definitive list of phytotoxic substances on account of the variables
mentioned above. However, a number of metals are repeatedly cited as commonly occurring priority pollutants. As a
result, the following list is adopted by TerraConsult as indicators of the potential for phytotoxicity: As, Cr, Cu, Ni and
Zn (note that Boron has been excluded from this list because the more modern studies do not assess this).

As the CLEA framework is a risk based approach, applied to humans, an alternative strategy is required to assess the
risk to plants from substances that are phytotoxic. Reference to published criteria and background concentrations can
help put site data into context. Published assessment criteria for the protection of plant life from a number of countries
are given in the following Table. The most authoritative source is the British Standard for topsoil, but this only lists
three elements. CLR 11 states that the ICRCL Guidance Note 70/90 can be used for initial screening criteria. This
approach has been adopted by TerraConsult where BS3882 is lacking, but where an ICRCL 70/90 criterion is lacking,
the lowest criterion in Table below from, firstly UK, and, secondly, European and then other world wide criteria. The
adopted criteria are highlighted in the table 3.8. The MAFF value of 250 mg/kg has been chosen for As over the
ICRCL value of 50 mg/kg as MAFF explains the 50 is applicable to vegetables and human health, whereas 250 is
applicable to the plants themselves.
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Table B.5: Published Assessment Criteria for Phytotoxic Elements (mg/kg)

CR

plant life (residential/
agricultural setting)

Reference As (Total) Cr (I11) Cr (VI) Cu Ni Zn
200 110 300
(pH >7) (pH >7) (pH >7)
British Standard for topsoil 135 75 200
(BS3882:2007) i i i i (pH 6-7) (pH 6-7) (pH 6-7)
100 60 200
(pH5.5-6.0) | (pH 5.5-6.0) (pH 5.5-6.0)
500 (grass) 110 (pH>7) 1000 (clover
400 for but may fall & grass at
MAFF Code of Good sites to 250 for 75 pH 6), may
Agricultural Practice for the 250 - containing - clover and (pH 6-7) fall to 300
Protection of Soil (1998) sewage and sensitive for sensitive
sludge species (at 60 species (at
pH>6) (pH 5.5-6.0) pH 6-7)
ICRCL 59/83 (1987) now
withdrawn for human health - - - - 130 70 300
assessment
ICRCL 70/90 (1990) -
threshold trigger value 50 ) ) 2 250 ) 1000
Dutch ecotoxicological
intervention value (Swartjes 40 230 - 7 190 - -
1993 & 1994)
Australian Guideline B(1)
(1999), Interim Urban
Ecological Investigation Level
(EIL). Soils not generally 20 ) 400 1 100 60 200
considered phytotoxic below
these EILs.
New Zealand guidelines for
timber treatment sites (1977), 500 - 1000
estimated based on Cu i i i i clay soils i i
bioavailability *
New Zealand guidelines for
timber treatment sites (1977),
soil criteria for protection of 10-20 - 600 25 130 - -

Note: * Cr (V1) is only likely to be present when pH >11 so this does not routinely need to be tested for regarding plant health.
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CURRENT GUIDANCE FOR CONTROLLED WATERS RISK ASSESSMENT

Summary of Regulatory Context

Government policy is based upon a “suitable for use approach,” which is relevant to both the current use of land and
also to any proposed future use. When considering the current use of land, Part 1A of the Environment Protection Act
1990 ! (EPA 1990) provides the regulatory regime, which was introduced by Section 57 of the Environment Act
1995 1 which came into force in England on 1 April 2000. The main objective of introducing the Part IIA regime is
to provide an improved system for the identification and remediation of land where contamination is causing
unacceptable risks to human health, controlled waters or the wider environment given the current use and
circumstances of the land. Part Il A provides a statutory definition of contaminated land under Section 78A(2) as:

“any land which appears to the Local Authority in whose area it is situated to be in such a condition, by
reason of substances in, on, or under the land, that:

(a) Significant harm is being caused or there is a significant possibility of such harm being
caused; or

(b)  Pollution of controlled waters is being, or is likely to be, caused.”
Part 1A provides a statutory definition of the pollution of controlled waters under Section 78A(9) as:

“the entry into controlled waters of any poisonous, noxious or polluting matter or any solid waste
matter”

Part 11A is supported by a substantial quantity of guidance and other Regulations, especially for England, The
Contaminated Land (England) (Amendment) Regulations 2012 and Contaminated Land Statutory Guidance (DEFRA,
2012) which came into force in early April 2012. The document re-confirms the duties of Enforcing Authorities in
dealing with contamination including the role of the Environment Agency which has powers under Part 7 of The
Water Resources Act (1991) to take action to prevent or remedy the pollution of controlled waters, including
circumstances where the pollution arises from contamination in the land.

Part 1A introduces the concept of a contaminant linkage; where for potential harm to exist there must be a connection
between the source of the hazard and the receptor via a pathway. Risk assessment in contaminated land is therefore
directed towards identifying the contaminants, pathways and receptors that can provide contaminant linkages. This is
known as the contaminant-pathway-receptor link (CPR or contaminant linkage).

Part 1A places contaminated land responsibility as a part of the planning and redevelopment process rather than Local
Authority or Environment Agency taking direct action except in situations of very high pollution risk or where harm is
occurring. In the planning process guidance is provided by National Planning Policy Framework (NPPF) of March
2012. This requires that a site which has been developed shall not be capable of being determined “contaminated
land” under Part I1A. Therefore, appropriate risk-based investigation is required to identify the contaminant linkages
that can then be assessed, and then mitigated using methods that can be readily agreed with the planners.

Environment Agency Guidance

Legislation and guidance surrounding the protection of controlled waters in the UK is numerous and can be complex.
The Environment Agency’s overall position on groundwater is “To protect and manage groundwater resources for
present and future generation in ways that are appropriate for the risks that we identify” (Groundwater Protection :
Policy and Practice GP3, 2012). In brief, the core objectives of the existing legislation serve to enforce this position.

In 1992, the National Rivers Authority published their Policy and Practice for the Protection of Groundwater (PPPG),
this document was influential as it provided a focus for key developments such as Source Protection Zones (SPZs) and
Groundwater Vulnerability Maps. The Policy was then revised in 1998, since which there have been substantial
changes in legislation, driven by Europe. Key European Directives relating to groundwater include the Groundwater
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Directive (80/68/EEC) and the Water Framework Directive (2000/60/EC). Aspects of these directives are controlled
by primary UK legislation such as the Water Resources Act 1991 as amended by the Water Act 2003. Further to
legislative changes, gaps identified in the 1998 PPPG required addressing. These changes are reflected in the
Environment Agency Policy document Groundwater Protection: Policy and Practice (GP3), Version 1 of November
2012. The following diagram indicates the three main parts of GP3:

Groundwater
principles

Position
statements Technical
and information
legislation

Structure of GP3

The Environment Agency follows a tiered, risk based approach to drinking water protection and this should be taken
into account when carrying out controlled waters risk assessment:

Water Protection Zones

] Safeguard Zones
Increasing

Level of Source Protection Zones

Protection Principal Aquifers
Secondary Aquifers
[

Tools available for Risk Assessment of Controlled Waters

In order for a developer of a potentially contaminated site to fulfil their obligations under the legislation, a site
assessment would be required to be undertaken in order to identify any potential risks to controlled waters and to
derive suitable clean-up criteria if necessary to ensure the protection of controlled waters. A number of tools are
available for this purpose and the general approach is detailed further in Part 3 of GP3.

Three main stages apply to any risk assessment of controlled waters, these are:

i) Risk Screening (devise Conceptual Site Model, making reference to groundwater vulnerability maps, site
setting etc)

i) Generic Risk Assessment (EA Remedial Targets Methodology Tier 1 / Comparison of groundwater data
with relevant standards)

iii) Detailed Quantitative Risk Assessment (Consideration of aquifer properties and site specific parameters,

EA Remedial Targets Methodology Tiers 2 & 3)

The process is summarised below (Taken from the Environment Agency GP3 draft consultation document, 2006):
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Figure 1-1 Environment Agency groundwater assessment tools, mapped against the different
levels of risk assessment.

When assessing groundwater impact the Environment Agency advocate the application of their framework
methodology “Remedial Targets Methodology — Hydrogeological Risk Assessment for Land Contamination”
Environment Agency (2006). The methodology has four tiers of assessment:

Tier 1 utilises either a soil concentration (calculation of pore water concentrations based on partitioning
calculations), leaching test or pore-water concentration of perched water as a source concentration input
and these are contrasted directly to water quality standards. No dilution or attenuation is considered at
Level 1.

Tier 2 (groundwater) considers dilution of the contaminant within the underlying receiving groundwater
or surface water body. To determine a dilution factor the infiltration rate of pore water and the discharge
of groundwater beneath the source must be determined. Level 2 Assessment is comprises a comparison
between measured groundwater concentrations with to water quality standards.

Tier 3 considers natural attenuation in the form of dispersion, retardation and degradation of the
contaminant. As the levels are progressed, the assessment becomes increasingly more detailed and less
conservative as the data requirements are increased with each successive tier. The Environment Agency
has released Excel Worksheets to carry out basic calculations using a conservative approach up to Tier 3.
However, in this case the conceptual model is a simple one and assumes there is a simple migration of
contaminants from the source zone into the aquifer receptor. Using these worksheets requires a sensitivity
analysis showing how by varying each parameter, what effect it might have on the outcome of the
assessment. Groundwater conceptual models are not always this simple.

Tier 4 is for more complex conceptual models where multiple sources, multiple pathways, multiple
receptors and complex water balances can be assessed. The Tier 4 assessment is not supported by the
RTM software.

A slightly more advanced program, ConSim 2, developed on behalf of the Environment Agency, allows for the
introduction of additional geological horizons and is used mainly to determine whether soil contaminants will reach
their target within a specified timeframe. This model as inbuilt sensitivity, however, due to its greater complexity
requires more time to run. The overall approach and basic calculations required within the Remedial Targets
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Methodology framework are incorporated within ConSim 2. These models assess only the dissolved phase
contaminants. There are many further models commercially available for use in controlled waters risk assessment,
particularly for more complex situations, however, these should be used with caution and only once agreement has
been obtained from the Environment Agency. All have the overall aim of the protection of controlled waters.

General notes on each stage of the controlled waters risk assessment process

Risk Screening

The understanding of the Conceptual Site Model (CSM) is the key to assessing any site. Using a robust CSM, potential
pathways or receptors may be screened out from any further assessment at an early stage. For example if the pathway
through the unsaturated zone is blocked by the presence of a significant thickness of low permeability clay. A greater
understanding of the CSM is achieved with each tier of risk assessment. An example of a basic Source-Pathway-
Receptor concept is given below (taken from the Environment Agency GP3, 2012):

Specific receptor

Source 2

I I |
Unsaturated zone
i Unsaturated zone
pathway
Water tabl ater
receptor /
Saturated zone -
athway
P Y = Saturated zone

Generic Risk Assessment

When undertaking the Generic Hydrogeological Risk Assessment (EA Remedial Targets Methodology Tier 1),
comparison of chemical analytical results is made with screening criteria. Published values of screening criteria with
which chemical test results can be compared are published in the following guidance:

There is a hierarchy of screening criteria which is as follows:

o Updated Recommendations on Environmental Technical Standards, River Basin Management
(2015-21), April 2012 by the UK Technical Advisory Group on the Water Framework
Directive;

o Environmental Quality Standards (EQS) for freshwaters based on The EC Dangerous

Substances Directive (76/464/EEC and Daughter Directives);
. Surface Waters (Abstraction for Drinking Water )(Classification) Regulations (1996)
. Surface Waters (Fishlife) (Classification) Regulations (1997)
. UK Drinking Water Standards (DWS) (Water Supply (Water Quality) Regulations 2000);

. Dutch Ministry of Housing, Spatial Planning and Environment (2001) Intervention Values and
Target Values — soil quality standards;

. World Health Organisation Guidelines for Drinking Water (2004)
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Should the Level 1 or 2 assessments indicate threshold levels to be exceeded, then there are three alternative ways in
which to proceed:

o To devise suitable remedial solutions;
o To carry out more investigation, sampling and analysis;

o To conduct a site-specific Detailed Quantitative Risk Assessment (DQRA) to whether or not the
soil materials are suitable for their site-specific intended use or to devise a site-specific clean-up
level.

Detailed Quantitative Risk Assessment (DQRA)

The decision to carry out a DQRA will be dependent on the extent and implications of the initial qualitative and
generic assessment. The scope of any such assessment will be accurately defined by the outcomes of the former two
stages. The CSM will be sufficiently refined by this stage that only certain contaminants of concern, certain pathways
and certain receptors will require further assessment, the remainder having been screened out.

Additional site specific data is normally required for this stage of assessment, as explained above, more processes that
are capable of affecting contaminant concentrations are considered (such as dilution and attenuation).

Remediation criteria derived will therefore be specific to each site and will be based on a detailed assessment of the
potential impact at the identified receptor or compliance point. A greater level of confidence can be placed on the
predicted impact on the compliance point following a DQRA.

Definition of Controlled Waters
The term “controlled waters’ is defined in Section 104 of the Water Resources Act 1991 as:

“Territorial Waters...which extend seawards for three miles..., coastal waters..., inland freshwaters,
waters in any relevant lake or pond or of so much of any relevant river or watercourse as is above the
freshwater limit, and ground waters, that is to say, any waters contained in underground strata.”

Note that the definition of groundwater under the Water Resources Act 1991 includes all water within underground
strata (including soil / pore water in the unsaturated zone). The definition of groundwater under the Groundwater
Directive however is limited to water in the saturated zone. For the purposes of Part IIA of the Environmental
Protection Act 1990, the Environment Agency recommends that the groundwater within the saturated zone only is
considered as the receptor (rather than soil / pore water).

Environment Agency’s Aquifer Designations

The Environment Agency have classified different types of aquifer from which groundwater can be extracted. The
aquifer designations reflect the importance of aquifers in terms of groundwater as a resource (drinking water supply)
but also their role in supporting surface water flows and wetland ecosystems. The aquifer designation data is based on
geological mapping provided by the British Geological Survey.

The maps are split into two different types of aquifer designation:

o Superficial (Drift) — permeable unconsolidated (loose) deposits.
e Bedrock (Solid)- solid permeable formations e.g. sandstone, chalk, limestone.
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The aquifer designations displayed on the Environment Agency maps are as follows:

e Principal Aquifers (formerly termed Major Aquifers) — These are layers of rock or drift deposits that
have high intergranular and/or fracture permeability - meaning they usually provide a high level of water
storage. They may support water supply and/or river base flow on a strategic scale. In most cases,
principal aquifers are aquifers previously designated as a major aquifer.

e Secondary Aquifers (formerly termed Minor Aquifers) — These include a wide range of rock layers or
drift deposits with an equally wide range of water permeability and storage. Secondary aquifers are
subdivided into two types:

- Secondary A - permeable layers capable of supporting water supplies at a
local rather than strategic scale, and in some cases forming an important
source of base flow to rivers. These are generally aquifers formerly
classified as minor aquifers;

- Secondary B - predominantly lower permeability layers which may store
and yield limited amounts of groundwater due to localised features such as
fissures, thin permeable horizons and weathering. These are generally the
water-bearing parts of the former non-aquifers.

- Secondary Undifferentiated - has been assigned in cases where it has not been possible to
attribute either category A or B to a rock type. In most cases, this means that the layer in
question has previously been designated as both minor and non-aquifer in different locations
due to the variable characteristics of the rock type.

e Unproductive Strata (formerly termed Non-Aquifer) — These are rock layers or drift deposits with low
permeability that have negligible significance for water supply or river base flow.

Hazardous and Non Hazardous Substances

The Groundwater (England and Wales) Regulations 2009 control the disposal to the hydrogeological environment of
potentially polluting substances which are divided into Hazardous Substances and Non-hazardous Contaminants (this
roughly approximates to the former List 1 and List 2 substances).

Hazardous Substances are the most damaging and toxic and must be prevented from directly or indirectly entering the
groundwater environment. Hazardous Substances include mineral oils and hydrocarbons, pesticides, biocides,
herbicides, solvents and some metals. Discharge of Hazardous Substances to Controlled Waters must be prevented.

Non-hazardous Pollutants are any contaminants other than Hazardous Substances. Non-hazardous Pollutants are
potentially toxic but are less harmful than Hazardous Substances, but their direct discharge to groundwater is generally
not permitted and any indirect discharge to groundwater must be limited and be controlled by technical precautions in
order to prevent pollution. Non-hazardous Pollutants include ammonia and nitrites, many metals and fluorides.

MANAGEMENT OF CONTAMINATED LAND

When risk assessment of the site has been completed and this indicates that remedial works are required, the
main guidance in managing this process is set out in the DEFRA/EA publication CLR11 (2004) “Model
Procedures for the Management of Land Contamination.” The stages of managing remediation are as follows:

(@) Options Appraisal and develop Remediation Strategy;
(b) Develop Implementation Plan and Verification Plan;
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(c) Remediation, Verification and Monitoring.

The Remediation Strategy sets out the remediation targets, identifies technically feasible remedial solutions and
presents an evaluation of the options so that these can be assessed enabling that the most suitable solution is
adopted. An outline of the proposed remedial method should be presented. Agreement should be sought of the
appropriate statutory bodies for the Remediation Strategy before proceeding to the next stage.

The Implementation Plan is a detailed method statement setting out how the remediation is to be carried out
including stating how the site will be managed, welfare procedures, health and safety considerations together
with practical measures such as details of temporary works, programme of works, waste management licences
and regulatory consents required. Agreement should again be sought of the appropriate statutory bodies for this
Plan.

The Verification Plan sets out the requirements for gathering data to demonstrate that the remediation has met
the required remediation objectives and criteria. The Verification Plan presents the requirements for a wide
range of issues including the level of supervision, sampling and testing regimes for treated materials, waste and
imported materials, required monitoring works during and post remediation, how compliance with all licenses
and consents will be checked etc. Agreement should again be sought of the appropriate statutory bodies for the
Verification Plan. On completion of the remediation a Verification Report should be produced to provide a
complete record of all remediation activities on site and the data collected as required in the Verification Plan.
The Verification Report should demonstrate that the remediation has met the remedial targets to show that the
site is suitable for the proposed use.
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Overview of Findings

For further details on each dataset, please refer to each individual section 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: Environmental Permits,

. . On-site 0-50m 51-250 251-500
Incidents and Registers
1.1 Industrial Sites Holding Environmental Permits and/or
Authorisations
1.1.1 Records of historic IPC Authorisations 0 0 0 0
1.1.2 Records of Part A(1) and IPPC Authorised Activities 0 0 0 0
1.1.3 Records of Water Industry Referrals (potentially harmful
: . 0 0] 0 0
discharges to the public sewer)
1.1.4 Records of Red List Discharge Consents (potentially 0 0 0 0
harmful discharges to controlled waters)
1.1.5 Records of List 1 Dangerous Substances Inventory sites 0 0 0 0]
1.1.6 Records of List 2 Dangerous Substances Inventory sites 0 0 0 0]
1.1.7 Records of Part A(2) and Part B Activities and
0 0 0 0
Enforcements
1.1.8 Records of Category 3 or 4 Radioactive Substances
L 0 0 0 0
Authorisations
1.1.9 Records of Licensed Discharge Consents 0 0 0 1
1.1.10 Records of Planning Hazardous Substance Consents and
0 0 0 0
Enforcements
1.2 Records of COMAH and NIHHS sites 0 0 0 0
1.3 Environment Agency Recorded Pollution Incidents
1.3.1 National Incidents Recording System, List 2 0 0 0 1
1.3.2 National Incidents Recording System, List 1 0 0 0 0
1.4 Sites Determined as Contaminated Land under Part 2A EPA
0 0 0 0
1990
Section 2: Landfill and Other Waste _ 1000-
. On-site  0-50m 51-250 251-500 501-1000
S t 5000
Ites
2.1 Landfill Sites
2.1.1 Environment Agency Registered Landfill Sites 0 0 0 0 0 Not searched
2.1.2 Environment Agency Historic Landfill Sites 0 0 0 0 0 0
2.1.3 BGS/DoE Landfill Site Survey 0 0 0 0 0 0
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Section 2: Landfill and Other Waste , 1000-
. On-site  0-50m 51-250 251-500 501-1000 5000
Sites
2.1.4 Landfills from Local Authority and Historical Mapping 0 0 0 0 0 0
Records
2.2 Landfill and Other Waste Sites Findings
2.21 Operatio.nal and Non—OperationaL Waste Treatment, 0 0 0 0 Not searched  Not searched
Transfer and Disposal Sites
2.2.2 Environment Agency Licensed Waste Sites 0 0 0 0 0 0
Section 3: Current Land Use On-site 0-50m 51-250 251-500
3.1 Current Industrial Sites Data 0 1 0 Not searched
3.2 Records of Petrol and Fuel Sites 0 0 0 0
3.3 National Grid Underground Electricity Cables 0 0 0 0
3.4 National Grid Gas Transmission Pipelines 0 0 0 0
Section 4: Geology
4.1 Are there any records of Artificial Ground and Made Ground No
present beneath the study site?
4.2 Are there any records of Superficial Ground and Drift Geology None
present beneath the study site?
4.3 For records of Bedrock and Solid Geology beneath the study
site see the detailed findings section.
Section 5: Hydrogeology and
0-500m
Hydrology
5.1 Are there any records of Strata Classification in the Superficial Yes
Geology within 500m of the study site?
5.2 Are there any records of Strata Classification in the Bedrock Yes
Geology within 500m of the study site?
. 1000-
On-site  0-50m 51-250 251-500 501-1000 2000
5..3 Groundwater Abstraction Licences (within 2000m of the study 0 0 0 0 0 0
site)
5'.4 Surface Water Abstraction Licences (within 2000m of the study 0 0 0 0 0 5
site)
5.5 Potable Water Abstraction Licences (within 2000m of the study
- 0 0 0 0 0 1
site)
5.6 Source Protection Zones (within 500m of the study site) 0 0 0 0 Not searched Not searched
5.7 Source Protection Zones within Confined Aquifer 0 0 0 0 Not searched Not searched
g.g]on(irg:::gvsizegy\/stijégfrability and Soil Leaching Potential (within 1 0 1 3 Not searched  Not searched
; 1000-
On-site  0-50m 51-250 251-500 501-1000 1500
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Section 5: Hydrogeology and
0-500m
Hydrology
5.9 Is there any Environment Agency information on river quality
within 1500m of the study site? No No No No No No
5.10 Detailed River Network entries within 500m of the site 0 0 0 10 Not searched  Not searched
5.11 Surface water features within 250m of the study site No No Yes Not searched Not searched Not searched
Section 6: Flooding
6.1 What is the highest risk of flooding within 25m of the centre of
- Very Low
the study site?
6.2 Are there any Flood Defences within 250m of the study site? No
6.3 Are there any areas benefiting from Flood Defences within No
250m of the study site?
6.4 Are there any areas used for Flood Storage within 250m of the No
study site?
6.5 What is the maximum BGS Groundwater Flooding Not Prone
susceptibility within 50m of the study site?
6.6 What is the BGS confidence rating for the Groundwater Not Applicable
Flooding susceptibility areas? PP
Section 7: Designated . 1000-
. L. . On-site  0-50m 51-250 251-500 501-1000 2000
Environmentally Sensitive Sites
7.1 Records of Sites of Special Scientific Interest (SSSI) 0 0 0 0 0 3
7.2 Records of National Nature Reserves (NNR) 0 0 0 0 0 0
7.3 Records of Special Areas of Conservation (SAC) 0 0 0 0 0 3
7.4 Records of Special Protection Areas (SPA) 0 0 0 0 0 0
7.5 Records of Ramsar sites 0 0] 0] 0 0 0
7.6 Records of Ancient Woodlands 0 0 0 5 18 55
7.7 Records of Local Nature Reserves (LNR) 0 0 0 0 0 0
7.8 Records of World Heritage Sites 0 0 0 0 0 0
7.9 Records of Environmentally Sensitive Areas 0 0 0 0 0 0
7.10 Records of Areas of Outstanding Natural Beauty (AONB) 0 0 0 0 0 1
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Section 7: Designated . 1000-
. L. . On-site 0-50m 51-250 251-500 501-1000 2000

Environmentally Sensitive Sites

7.11 Records of National Parks 0 0 0 0 0 0

7.12 Records of Nitrate Sensitive Areas 0 0 0 0 0 0

7.13 Records of Nitrate Vulnerable Zones 0 0 0 0 0 0

7.14 Records of Green Belt Data 0 0 0 0 0 0

Section 8: Natural Hazards

8.1 What is the maximum risk of natural ground subsidence?

Very Low
8.1.1 What is the maximum Shrink-Swell hazard rating identified Negligible
on the study site? g9
8.1.2 What is the maximum Landslides hazard rating identified
) Very Low
on the study site?
8.1.3 What is the maximum Soluble Rocks hazard rating Negligible
identified on the study site? 919
8.1.4 What is the maximum Compressible Ground hazard rating Negligible
identified on the study site? g9
8.1.5 What is the maximum Collapsible Rocks hazard rating Very Low
identified on the study site? y
8.1.6 What is the maximum Running Sand hazard rating Nealigible
identified on the study site? g9
Section 9: Mining
9.1 Are there any coal mining areas within 75m of the study site? Yes

9.2 What is the potential for undermining as a result of
underground mineral extraction, excluding coal and minerals Highly Unlikely
extracted as a consequence of coal mining?

9.3 Are there any brine affected areas within 75m of the study

site? No
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Using this report

The following report is designed by Environmental Consultants for Environmental Professionals bringing to-
gether 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:

. Environmental Permits, Incidents and Registers

Provides information on Regulated Industrial Activities and Pollution Incidents as recorded by Regulatory Au-
thorities, and sites determined as Contaminated Land. This search is conducted using radii up to 500m.

. 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 con-
ducted using radii up to 1500m.

. Current Land Uses

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

. Geology

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

. Hydrogeology and Hydrology

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

. Flooding

Provides information on surface water flooding, flood defences, flood storage areas and groundwater flood
areas. This search is conducted using radii of up to 250m.

. Designated Environmentally Sensitive Sites

Provides information on the Sites 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 Outstanding 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
conducted using radii of up to 2000m.

. Natural Hazards

Provides information on a range of natural hazards that may pose a risk to the study site. These factors include
natural ground subsidence.
Mining

Provides information on areas of coal, “non-coal” mining and brine affected areas.

10. 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 Technic-
al 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, Id: 2, etc. Where numerous features on the same map are in such close proxim-
ity 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 “Not Shown”.
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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.
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1. Environmental Permits,
Incidents and Registers Map
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Report Reference: HMD-147-2166814
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1. Environmental Permits,
Incidents and Registers

1.1 Industrial Sites Holding Licences and/or Authorisations

Searches of information provided by the Environment Agency and Local Authorities reveal the following
information:

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

0
Database searched and no data found.
1.1.2 Records of Part A(1) and IPPC Authorised Activities within 500m of the study site:
0
Database searched and no data found.
1.1.3 Records of Water Industry Referrals (potentially harmful discharges to the public sewer) within
500m of the study site:
0

Database searched and no data found.

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

Database searched and no data found.

1.1.5 Records of List 1 Dangerous Substances Inventory Sites within 500m of the study site:

Database searched and no data found.

Report Reference: HMD-147-2166814
Client Reference: PO14287
11



9

Groundsure

LOCATION INTELLMGENCE

1.1.6 Records of List 2 Dangerous Substance Inventory Sites within 500m of the study site:

0
Database searched and no data found.
1.1.7 Records of Part A(2) and Part B Activities and Enforcements within 500m of the study site:
0
Database searched and no data found.
1.1.8 Records of Category 3 or 4 Radioactive Substances Authorisations:
0
Database searched and no data found.
1.1.9 Records of Licensed Discharge Consents within 500m of the study site:
1

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

ID Distance Direction NGR Details
Address: FRONHEULOG BWLCHGWYN
WREXHAM, FRONHEULOG BWLCHGWYN Receiving Water: TO LAND
326250 WREXHAM, BWLCHGWYN WREXHAM, Status: CONSENT EXPIRED - TIME LIMIT
2 325.0 S 353240 WREXHAM, UNKNOWN, UNKNOWN Issue date: 21/03/1986
Effluent Type: UNSPECIFIED Effective Date: 21-Mar-1986
Permit Number: CM0146801 Revocation Date: 11/11/1994

Permit Version: 1

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

Database searched and no data found.

Report Reference: HMD-147-2166814
Client Reference: PO14287
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1.2 Dangerous or Hazardous Sites

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

Database searched and no data found.

1.3 Environment Agency Recorded Pollution Incidents

1.3.1 Records of National Incidents Recording System, List 2 within 500m of the study site:

The following NIRS List 2 records are represented as points on the Environmental Permits, Incidents and
Registers Map:

ID Distance Direction NGR Details
Incident Date: 10-Nov-2003
353867 Incident Identification: 200671 Water Impact: Category 4 (No Impact)
1 295.0 N 326421 Pollutant: Inert Materials and Wastes Land Impact: Category 3 (Minor)
Pollutant Description: Construction and Air Impact: Category 4 (No Impact)

Demolition Materials and Wastes

1.3.2 Records of National Incidents Recording System, List 1 within 500m of the study site:

0
Database searched and no data found.
1.4 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: HMD-147-2166814
Client Reference: PO14287
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2. Landfill and Other Waste

Sites Map
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2. Landfill and Other Waste
Sites

2.1 Landfill Sites

2.1.1 Records from Environment Agency landfill data within T000m of the study site:

0
Database searched and no data found.
2.1.2 Records of Environment Agency historic landfill sites within 1500m of the study site:
0
Database searched and no data found.
2.1.3 Records of BGS/DoE non-operational landfill sites within 1500m of the study site:
0

Database searched and no data found.

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

Database searched and no data found.

2.2 Other Waste Sites

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

Database searched and no data found.

Report Reference: HMD-147-2166814

Client Reference: PO14287
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2.2.2 Records of Environment Agency licensed waste sites within 1500m of the study site:

Database searched and no data found.

Report Reference: HMD-147-2166814
Client Reference: PO14287
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3. Current Land Use Map
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3. Current Land Uses

3.1 Current Industrial Data

Records of potentially contaminative industrial sites within 250m of the study site:

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

LOCATION INTELLMGENCE

Distance

1D (m) Direction Company NGR Address Activity Category
10.0 NW Delfryn 326321 DBevthrghn LO’nR%T:ean;?qd’ Vehicle Repalr, Testing and Repair and Servicin
' Garage 353592 gwyn, ’ Servicing P 9

LL115UT

3.2 Petrol and Fuel Sites

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

Database searched and no data found.

3.3 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:

Database searched and no data found.

Report Reference: HMD-147-2166814
Client Reference: PO14287
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3.4 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: HMD-147-2166814

Client Reference: PO14287
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4. Geology
4.1 Artificial Ground and Made Ground
Database searched and no data found.
The database has been searched on site, including a 50m buffer.
4.2 Superficial Ground and Drift Geology
Database searched and no data found.
The database has been searched on site, including a 50m buffer.
4.3 Bedrock and Solid Geology
The database has been searched on site, including a 50m buffer.
Lex Code Description Rock Type
SANDSTONE AND
CFS-SDAR CEFN-Y-FEDW SANDSTONE FORMATION  [SUBEQUAL/SUBORDINATE] ARGILLACEOUS

ROCKS, INTERBEDDED

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

Report Reference: HMD-147-2166814
Client Reference: PO14287
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5. Hydrogeology and Hydrology

5a. Aquifer Within Superficial
Geology
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5b. Aquifer Within Bedrock
Geology and Abstraction
Licenses

uifer Within Bedrock Geology and © Crown copyright and database rights 2015.
Aq Mapping Ordnance Ordnance Survey license 100035207
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5c¢. Hydrogeology -Source
Protection Zones and Potable
Water Abstraction Licenses
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5d. Hydrogeology - Source
Protection Zones within confined
aquifer
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5e. Hydrology - Detailed River
Network and River Quality
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5. Hydrogeology and Hydrology

5.1 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'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 Enviroinsight User Guide.

The following aquifer records are shown on the Aquifer within Superficial Geology Map (5a):

Distance

1D (m) Direction Designation Description
1 106.0 £ Unproductive These are r.ogk Lay.ers.qr drift deposits with low permeablllty that have
negligible significance for water supply or river base flow
5 228.0 NW Unproductive These are rp;k Lay.ers.c?r drift deposits with low permeablllty that have
negligible significance for water supply or river base flow
3 4210 SE Unproductive These are rock layers or drift deposits with low permeability that have

negligible significance for water supply or river base flow

5.2 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 Environment Agency'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 Enviroinsight User Guide.

The following aquifer records are shown on the Aquifer within Bedrock Geology Map (5b):

Distance

(m)

Direction Designation Description

Permeable layers capable of supporting water supplies at a local rather than strategic
7 0.0 On Site Secondary A scale, and in some cases forming an important source of base flow to rivers. These are
generally aquifers formerly classified as minor aquifers

Geology of high intergranular and/or fracture permeability, usually providing a high level of
1 63.0 S Principal water storage and may support water supply/river base flow on a strategic scale. Generally
principal aquifers were previously major aquifers

Geology of high intergranular and/or fracture permeability, usually providing a high level of
2 318.0 w Principal water storage and may support water supply/river base flow on a strategic scale. Generally
principal aquifers were previously major aquifers

Secondary Assigned where it is not possible to attribute either category A or B to a rock type. In
8 323.0 SE (undifferentiate  general these layers have previously been designated as both minor and non-aquifer in
d) different locations due to the variable characteristics of the rock type

Report Reference: HMD-147-2166814
Client Reference: PO14287
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Distance . . . . s
ID (m) Direction Designation Description
Secondary Assigned where it is not possible to attribute either category A or B to a rock type. In
9 455.0 S (undifferentiate  general these layers have previously been designated as both minor and non-aquifer in
d) different locations due to the variable characteristics of the rock type

Geology of high intergranular and/or fracture permeability, usually providing a high level of
3 470.0 NW Principal water storage and may support water supply/river base flow on a strategic scale. Generally
principal aquifers were previously major aquifers

Secondary Assigned where it is not possible to attribute either category A or B to arock type. In
10 488.0 SE (undifferentiate  general these layers have previously been designated as both minor and non-aquifer in
d) different locations due to the variable characteristics of the rock type

5.3 Groundwater Abstraction Licences

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

Database searched and no data found.

5.4 Surface Water Abstraction Licences

Are there any Surface Water Abstraction Licences within 2000m of the study site? Yes

The following Surface Water Abstraction Licences records are represented as points, lines and regions on
the Aquifer within Bedrock Geology Map (5b):

ID Dls(::r)\ce Direction  NGR Name Details
Annual Volume (m?3): 1363.8
H 3y.
Licence No: 24/67/7/0143 Max Daily \{o[u.me (m.). 2273
Lafarge Details: Mineral Washing Application No: -
Not 325430 . ) Original Start Date: 24/2/1967
1593.0 SW Aggregate Direct Source: Eaw Surface Water ) .
shown 352240 . o Expiry Date: -
s Limited Point: Stream
Data Type: Point Issue No: 102
ype: Version Start Date: 1/4/2008
Version End Date:
Annual Volume (m?): 361084.23
H 3).
Licence No: 24/67/8/0003 Max Daily Volume (m"): 1231.96
Details: Potable Water Supply - Direct Application No: NPS/WR/002365
Not 324405 Dee Valley ' PPty Original Start Date: 5/7/1966

shown 1936.0 W 353230 Water Ple D|rec1{ S(?urce: an Surface Water Expiry Date: -
Point: Nantyffrith Reservoir
Issue No: 101

Data Type: Point Version Start Date: 2/9/2009
Version End Date:

Report Reference: HMD-147-2166814
Client Reference: PO14287
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5.5 Potable Water Abstraction Licences

Are there any Potable Water Abstraction Licences within 2000m of the study site? Yes

The following Potable Water Abstraction Licences records are represented as points, lines and regions on
the SPZ and Potable Water Abstraction Licences Map (5¢):

Distance

ID Direction NGR Name Details
(m)
Annual Volume (m?): 361084.23
i 3y.
Licence No: 24/67/8/0003 Max Daily Volume (m"): 1231.96
L Original Application No:
Details: Potable Water Supply -
Not . NPS/WR/002365
show 19360 W 324405 Dee Valley Direct Original Start Date: 5/7/1966
’ 353230 Water Plc Direct Source: Eaw Surface Water g '
n . - : Expiry Date: -
Point: Nantyffrith Reservoir ;
Issue No: 101

Data Type: Point Version Start Date:

Version End Date:

5.6 Source Protection Zones

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

Database searched and no data found.

5.7 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 exploration, 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.

Report Reference: HMD-147-2166814

Client Reference: PO14287
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5.8 Groundwater Vulnerability and Soil Leaching Potential

Is there any Environment Agency information on groundwater vulnerability and soil leaching potential
within 500m of the study site? Yes

Distance (m) Direction Classification Soil Vulnerability Category Description

Soils in which pollutants are
unlikely to penetrate the soil
Minor Aquifer/Low Leaching layer because either water
Potential movement is largely horizontal,
or they have the ability to
attenuate diffuse pollutants.

0 On Site

Coarse textured or moderately
shallow soils which readily

transmit non-adsorbed
Minor Aquifer/High Leaching H3 pollutants and liquid discharges

Potential but have some ability to
attenuate adsorbed pollutants
because of their clay or organic

matter content.

72 NW

Soils in which pollutants are
unlikely to penetrate the soil
Major Aquifer/Low Leaching layer because either water
Potential movement is largely horizontal,
or they have the ability to
attenuate diffuse pollutants.

298 W

Coarse textured or moderately
shallow soils which readily

transmit non-adsorbed
Major Aquifer/High Leaching H3 pollutants and liquid discharges

Potential but have some ability to
attenuate adsorbed pollutants
because of their clay or organic

matter content.

337 W

Coarse textured or moderately
shallow soils which readily

transmit non-adsorbed
Minor Aquifer/High Leaching H3 pollutants and liquid discharges

Potential but have some ability to
attenuate adsorbed pollutants
because of their clay or organic

matter content.

444 NW

5.9 River Quality

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

5.9.1 Biological Quality:

Database searched and no data found.

Report Reference: HMD-147-2166814
Client Reference: PO14287
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5.9.2 Chemical Quality:

Database searched and no data found.

5.10 Detailed River Network

Are there any Detailed River Network entries within 500m of the study site? Yes

The following Detailed River Network records are represented on the Hydrology Map (5e):

ID Distance Direction Details

(m)

River Name: Nant y Ffrith

River Type:

Primary River

| 3780 NwW Welsh R|yer Name: - Main River Status: Currently Undefined
Alternative Name: -
River Name: - . . . .
2 389.0 SE Welsh River Name: - __River Type: Tertiary River
. Main River Status: Currently Undefined
Alternative Name: -
River Name: Nant y Ffrith . o .
3 396.0 N Welsh River Name: - . .R|ver Type: Primary River )
. Main River Status: Currently Undefined
Alternative Name: -
River Name: - . . . .
4 403.0 NW Welsh River Name: - . ‘RIVEI’ Type: Tertiary River )
. Main River Status: Currently Undefined
Alternative Name: -
River Name: - . . . .
5A 4680 SE Welsh River Name: - _River Type: Tertiary River
. Main River Status: Currently Undefined
Alternative Name: -
River Name: - . . . .
6A 473.0 SE Welsh River Name: - . .R|ver Type: Tertiary River )
. Main River Status: Currently Undefined
Alternative Name: -
River Name: - . . . .
7 473.0 SE Welsh River Name: - . .Rlver Type: Tertiary River .
. Main River Status: Currently Undefined
Alternative Name: -
River Name: Drain . . . .
8 4730 SE Welsh River Name: - __River Type: Tertiary River
. Main River Status: Currently Undefined
Alternative Name: -
River Name: Drain . . . .
9 476.0 SE Welsh River Name: - __River Type: Tertiary River
. ] Main River Status: Currently Undefined
Alternative Name: -
River Name: - . . . .
10 4840 s Welsh River Name: - River Type: Tertiary River

Report Reference: HMD-147-2166814
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5.11 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

Distance (m)

Direction

126.0

220.0

Report Reference: HMD-147-2166814
Client Reference: PO14287
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6. Environment Agency Risk of
Flooding from Rivers and the Sea
(RoFRaS) Map
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6. Flooding

6.1 Risk of Flooding from Rivers and the Sea (RoFRaS)
What is the risk of flooding at the centre of the study site? Very Low

What is the highest risk of flooding within 25m of the centre of the study site? Very Low

The Environment Agency RoFRaS database provides an indication of river and coastal flood risk at a
national level on a 50m grid as used by many of the insurance companies. RoFRaS data is based on a 50m
grid system, with the flood rating at the centre of the grid calculated and given below. The data considers
the probability that the flood defences will overtop or breach, and the distance from the river or the sea.

RoFRaS data for the study site indicates the property has a Very Low (less than 1 in 1000) chance of
flooding in any given year.

6.2 Flood Defences

Are there any Flood Defences within 250m of the study site? No

Database searched and no data found.

6.3 Areas benefiting from Flood Defences

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

6.4 Areas benefiting from Flood Storage

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

Report Reference: HMD-147-2166814
Client Reference: PO14287
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6.5 Groundwater Flooding Susceptibility Areas

6.5.1 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 aquifers
(Clearwater Flooding).

6.5.2 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.
6.6 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 result 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.
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7. Designated Environmentally
Sensitive Sites Map
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7. Designated Environmentally
Sensitive Sites

Presence of Designated Environmentally Sensitive Sites within 2000m of the study site? Yes

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

The following Site of Special Scientific Interest (SSSI) records provided by Natural England/Natural
Resources Wales are represented as polygons on the Designated Environmentally Sensitive Sites Map:

Distance

ID (m) Direction SSSI Name Data Source
sP:\loovtn 1303.0 S RUABON/LLANTYSILIO MOUNTAINS AND MINERA Natural Resources Wales
5 1344.0 SW RUABON/LLANTYSILIO MOUNTAINS AND MINERA Natural Resources Wales
Sk’:'o?/tn 1573.0 S RUABON/LLANTYSILIO MOUNTAINS AND MINERA Natural Resources Wales
7.2 Records of National Nature Reserves (NNR) within 2000m of the study site:
0
Database searched and no data found.
7.3 Records of Special Areas of Conservation (SAC) within 2000m of the study site:
3
The following Special Area of Conservation (SAC) records provided by Natural England/Natural Resources
Wales are represented as polygons on the Designated Environmentally Sensitive Sites Map:
Distance . .
ID (m) Direction SAC Name Data Source
Not 1303.0 s Berwyn a Mynyddoedd De Clwyd./ Berwyn and South Clwyd Natural Resources Wales
shown Mountains
Not 1712.0 SW Berwyn a Mynyddoedd De Clwyd./ Berwyn and South Clwyd Natural Resources Wales
shown Mountains
Not 1963.0 s Berwyn a Mynyddoedd De CLwyd./ Berwyn and South Clwyd Natural Resources Wales
shown Mountains
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7.4 Records of Special Protection Areas (SPA) within 2000m of the study site:

Database searched and no data found.

7.5 Records of Ramsar sites within 2000m of the study site:

Database searched and no data found.
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7.6 Records of Ancient Woodland within 2000m of the study site:
78

The following records of Designated Ancient Woodland provided by Natural England/Natural Resources
Wales are represented as polygons on the Designated Environmentally Sensitive Sites Map:
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ID Dis.(tr:;\ce Direction Ancient Woodland Name Data Source
8 380.0 NW Unknown Ancient Replanted Woodland
9 393.0 NW Unknown Ancient Replanted Woodland
10 428.0 N Unknown Restored Ancient Woodland Site
11 443.0 N Unknown Ancient Replanted Woodland
12 499.0 N Unknown Restored Ancient Woodland Site
13 513.0 N Unknown Ancient Replanted Woodland
14 538.0 NW Unknown Ancient and Semi-Natural Woodland
15 602.0 N Unknown Ancient Replanted Woodland
16A 640.0 NE Unknown Ancient and Semi-Natural Woodland
17 653.0 N Unknown Restored Ancient Woodland Site
18 656.0 N Unknown Ancient Replanted Woodland
19 666.0 NE Unknown Restored Ancient Woodland Site
20 696.0 NW Unknown Ancient and Semi-Natural Woodland
21A 696.0 NE BLACK/NANT WOODS Ancient Replanted Woodland
22B 715.0 N Unknown Ancient Replanted Woodland
23 727.0 NE Unknown Restored Ancient Woodland Site
24A 776.0 NE Unknown Ancient Replanted Woodland
25B 777.0 N BLACK/NANT WOODS Ancient Replanted Woodland
26B 799.0 N Unknown Ancient Replanted Woodland
27 825.0 N BLACK/NANT WOODS Ancient Replanted Woodland
28A 846.0 NE BLACK/NANT WOODS Ancient Replanted Woodland
29C 952.0 NE Unknown Ancient Replanted Woodland
30 997.0 NE Unknown Ancient Replanted Woodland
31C 1011.0 NE Unknown Ancient Replanted Woodland
32 1084.0 NE Unknown Ancient Replanted Woodland
33 1121.0 NE Unknown Restored Ancient Woodland Site
34 1127.0 SE Unknown Restored Ancient Woodland Site
35 1166.0 NE Unknown Other Ancient Woodland
36D 1175.0 NE Unknown Ancient and Semi-Natural Woodland
37 1186.0 NE Unknown Ancient Replanted Woodland
38F 1189.0 NE Unknown Ancient and Semi-Natural Woodland
39 1211.0 NE COED CELYN Ancient and Semi-Natural Woodland
40D 1227.0 NE Unknown Ancient Replanted Woodland
41 1240.0 NE GLASCOED Ancient and Semi-Natural Woodland
shNo?/En 1241.0 NE Unknown Restored Ancient Woodland Site
43 1253.0 NE BLACK/NANT WOODS Ancient Replanted Woodland
44 1255.0 Unknown Ancient Replanted Woodland
45E 1264.0 Unknown Ancient Replanted Woodland
46E 1294.0 NE Unknown Ancient and Semi-Natural Woodland
47F 1352.0 NE Unknown Restored Ancient Woodland Site
skl:lo?/:n 1472.0 NE Unknown Ancient and Semi-Natural Woodland
Not .
<hown 1477.0 E Unknown Ancient Replanted Woodland
50 1491.0 NE Unknown Restored Ancient Woodland Site
sfl:loc\)/\tn 1540.0 E GLASCOED Ancient and Semi-Natural Woodland
skljo?/:n 1565.0 NE BLACK/NANT WOODS Ancient Replanted Woodland
skl:lo?/:n 1582.0 NE BLACK/NANT WOODS Ancient Replanted Woodland
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ID Dls.(tr:;\ce Direction Ancient Woodland Name Data Source
Not . .
1587.0 S Unknown Ancient and Semi-Natural Woodland
shown
Not 1660.0 NwW Unknown Ancient and Semi-Natural Woodland
shown
sfi\loc\)/tn 1663.0 NE BLACK/NANT WOODS Ancient Replanted Woodland
Not 1669.0 NE Unknown Ancient Replanted Woodland
shown
S}”l\‘OOV\tIn 1675.0 NE COED CELYN Ancient and Semi-Natural Woodland
stz\‘o(?lsn 1676.0 NE BLACK/NANT WOODS Ancient Replanted Woodland
Not 1680.0 E Unknown Restored Ancient Woodland Site
shown
Not 1683.0 E Unknown Restored Ancient Woodland Site
shown
Not 1684.0 E Unknown Ancient and Semi-Natural Woodland
shown
Not 1692.0 E GLASCOED Ancient and Semi-Natural Woodland
shown
skljo?/tn 1694.0 E GLASCOED Ancient and Semi-Natural Woodland
Not 1706.0 E Unknown Ancient and Semi-Natural Woodland
shown
Not 1720.0 E Unknown Ancient and Semi-Natural Woodland
shown
sfz\lo?/tn 1749.0 NE BLACK/NANT WOODS Ancient Replanted Woodland
Not 1754.0 E Unknown Ancient and Semi-Natural Woodland
shown
Not 1767.0 E GLASCOED Ancient and Semi-Natural Woodland
shown
Not 1770.0 E GLASCOED Ancient and Semi-Natural Woodland
shown
Not 1807.0 E Unknown Ancient and Semi-Natural Woodland
shown
skl:‘o?/st/n 1820.0 E GLASCOED Ancient and Semi-Natural Woodland
Not 1823.0 SW Unknown Ancient and Semi-Natural Woodland
shown
Not .
1832.0 NE Unknown Ancient Replanted Woodland
shown
Not .
1832.0 NE Unknown Other Ancient Woodland
shown
Not 1851.0 NwW Unknown Restored Ancient Woodland Site
shown
Not 1879.0 E Unknown Ancient and Semi-Natural Woodland
shown
sk’:loci/tn 1897.0 NE BLACK/NANT WOODS Ancient Replanted Woodland
Not 1897.0 NE Unknown Restored Ancient Woodland Site
shown
Not 1898.0 SW Unknown Ancient and Semi-Natural Woodland
shown
Not 1917.0 E Unknown Ancient and Semi-Natural Woodland
shown
Not .
1954.0 NE Unknown Other Ancient Woodland
shown
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ID Dls(tr:r)'nce Direction Ancient Woodland Name Data Source

sP,:Jo?At/n 1973.0 NE BLACK/NANT WOODS Ancient Replanted Woodland
Not 1993.0 NE Unknown Ancient and Semi-Natural Woodland

shown

slflm\loc\)/tn 1999.0 E GLASCOED Ancient and Semi-Natural Woodland

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

0
Database searched and no data found.
7.8 Records of World Heritage Sites within 2000m of the study site:
0
Database searched and no data found.
7.9 Records of Environmentally Sensitive Areas within 2000m of the study site:
0
Database searched and no data found.
7.10 Records of Areas of Outstanding Natural Beauty (AONB) within 2000m of the study site:
1

The following Area of Outstanding Natural Beauty (AONB) records provided by Natural England/Natural
Resources Wales are represented as polygons on the Designated Environmentally Sensitive Sites Map:

ID D'S(tr:;‘ce Direction AONB/NSA Name Data Source

7 1278.0 S Clwyidan Range Natural Resources Wales

7.11 Records of National Parks (NP) within 2000m of the study site:

Database searched and no data found.
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7.12 Records of Nitrate Sensitive Areas within 2000m of the study site:

0
Database searched and no data found.
7.13 Records of Nitrate Vulnerable Zones within 2000m of the study site:
0
Database searched and no data found.
7.14 Records of Green Belt land within 2000m of the study site:
0

Database searched and no data found.
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8. Natural Hazards Findings

8.1 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 Geolnsight, available
from our website. The following information has been found:

8.1.1 Shrink Swell

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

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

Hazard

Ground conditions predominantly non-plastic. No special actions required to avoid problems due to shrink-swell clays. No special ground
investigation required, and increased construction costs or increased financial risks are unlikely likely due to potential problems with shrink-
swell clays.

8.1.2 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.

*  This indicates an automatically generated 50m buffer and site.
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8.1.3 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 Geological Survey is not represented
on mapping:

Hazard

Soluble rocks are present, but unlikely to cause problems except under exceptional 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.

8.1.4 Compressible Ground

What is the maximum Compressible Ground* hazard rating identified on the study site? Negligible

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

Hazard

No indicators for compressible deposits identified. No special actions required to avoid problems due to compressible deposits. No special
ground investigation required, and increased construction costs or increased financial risks are unlikely due to potential problems with
compressible deposits.

8.1.5 Collapsible Rocks

What is the maximum Collapsible Rocks* 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

Deposits with potential to collapse when loaded and saturated are unlikely to be present. No special ground investigation required or
increased construction costs or increased financial risk due to potential problems with collapsible deposits.
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8.1.6 Running Sand
What is the maximum Running Sand*" hazard rating identified on the study site? Negligible

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

Hazard

No indicators for running sand identified. No special actions required to avoid problems due to running sand. No special ground
investigation required, and increased construction costs or increased financial risks are unlikely due to potential problems with running

sand.

*  This indicates an automatically generated 50m buffer and site.
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9. Mining
9.1 Coal Mining
Are there any coal mining areas within 75m of the study site? Yes

The following coal mining information provided by the Coal Authority is not represented on Mapping:

Distance Direction Details

The study site is located within the specified search distance of an identified mining area.
0.0 On Site Further details concerning this can be obtained from the Coal Authority Helpline on 0845
762 6848.

9.2 BGS Non Coal Mining Hazards

What is the potential for undermining as a result of underground mineral extraction, excluding coal and
minerals extracted as a consequence of coal mining? Highly Unlikely

The following non-coal mining information is provided by the BGS:

Distance Direction Name Commodity Assessment of likelihood
0 On Site Not available Vein Mineral Rare and localised small
scale mining may have
occurred.

9.3 Brine Affected Areas

Are there any brine affected areas within 75m of the study site? No

Guidance: No Guidance Required.
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Contact Details

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

British Geological Survey Enquiries

Kingsley Dunham Centre
Keyworth, Nottingham NG12 5GG
Tel: 0115 936 3143.

Fax: 0115 936 3276.

Email: enquiries@bgs.ac.uk
Web:www.bgs.ac.uk

BGS Geological Hazards Reports and general geological enquiries

Environment Agency

National Customer Contact Centre, PO Box 544
Rotherham, S60 1BY
Tel: 08708 506 506
Web:www.environment-agency.gov.uk
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

www.gov.uk/phe
Email:enquiries@phe.gov.uk
Main switchboard: 020 7654 8000

The Coal Authority

200 Lichfield Lane
Mansfield
Notts NG18 4RG
Tel: 0345 7626 848
DX 716176 Mansfield 5
www.coal.gov.uk

Ordnance Survey
Adanac Drive, Southampton

SO16 0AS
Tel: 08456 050505

Local Authority

Authority: Wrecsam - Wrexham County Borough Council

Phone: 01978 292 000
Web: http://www.wrexham.gov.uk/
Address: The Guildhall, Wrexham, Wrexham, LL11 1AY

Gemapping PLC

Virginia Villas, High Street, Hartley Witney,
Hampshire RG27 8NW
Tel: 01252 845444
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Acknowledgements: Site of Special Scientific Interest, National Nature Reserve, Ramsar Site, Special Protection Area, Special Area of

Conservation data is provided by, and used with the permission of, Natural England who retain the Copyright and Intellectual Property Rights
for the data.

PointX © Database Right/Copyright, Thomson Directories Limited © Copyright Link Interchange Network Limited © Database
Right/Copyright and Ordnance Survey © Crown Copyright and/or Database Right. All Rights Reserved. Licence Number [03421028].
This report has been prepared in accordance with the Groundsure Ltd standard Terms and Conditions of business for work of this nature.
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Standard Terms and Conditions

1 Definitions

In these terms and conditions unless the context otherwise requires:

“Beneficiary” means the person or entity for whose benefit the Client has
obtained the Services.

“Client” means the party or parties entering into a Contract with Groundsure.
“Commercial” means any building or property which is not Residential.

“Confidential Information” means the contents of this Contract and all
information received from the Client as a result of, or in connection with, this
Contract other than

(i) information which the Client can prove was rightfully in its
possession prior to disclosure by Groundsure and

(i) any information which is in the public domain (other than
by virtue of a breach of this Contract).

“Support Services” means Support Services provided by Groundsure including,
without limitation, interpreting third party and in-house environmental data,
providing environmental support advice, undertaking environmental audits and
assessments, Site investigation, Site monitoring and related items.

“Contract” means the contract between Groundsure and the Client for the
provision of the Services, and which shall incorporate these terms and
conditions, the Order, and the relevant User Guide.

“Third Party Data Provider” means any third party providing Third Party
Content to Groundsure.

“Data Reports” means reports comprising factual data with no accompanying
interpretation.

“Fees” has the meaning set out in clause 5.1.

“Groundsure” means Groundsure Limited, a company registered in England
and Wales under number 03421028.

“Groundsure Materials” means all materials prepared by Groundsure and
provided as part of the Services, including but not limited to Third Party
Content, Data Reports, Mapping, and Risk Screening Reports.

“Intellectual Property” means any patent, copyright, design rights, trade or
service mark, moral rights, data protection rights, know-how or trade mark in
each case whether registered or not and including applications for the same or
any other rights of a similar nature anywhere in the world.

“Mapping” means a map, map data or a combination of historical maps of
various ages, time periods and scales.

“Order” means an electronic, written or other order form submitted by the
Client requesting Services from Groundsure in respect of a specified Site.

“Ordnance Survey” means the Secretary of State for Business, Innovation and
Skills, acting through Ordnance Survey, Adanac Drive, Southampton, SO16
0AS, UK.

“Order Website” means the online platform through which Orders may be
placed by the Client and accepted by Groundsure.

“Report” means a Risk Screening Report or Data Report for Commercial or
Residential property.

“Residential” means any building or property used as or intended to be used as
a single dwelling.

“Risk Screening Report” means a risk screening report comprising factual data
with an accompanying interpretation by Groundsure.

“Services” means any Report, Mapping and/or Support Services which
Groundsure has agreed to provide by accepting an Order pursuant to clause
2.6.

"Site" means the area of land in respect of which the Client has requested
Groundsure to provide the Services.

“Third Party Content” means data, database information or other information
which is provided to Groundsure by a Third Party Data Provider.

"User Guide" means the user guide, as amended from time to time, available
upon request from Groundsure and on the website (www.Groundsure.com) and
forming part of this Contract.

2 Scope of Services, terms and conditions, requests for
insurance and quotations

2.1 Groundsure agrees to provide the Services in accordance with the Contract.

2.2 Groundsure shall exercise reasonable skill and care in the provision of the
Services.

2.3 Subject to clause 7.3 the Client acknowledges that it has not relied on any
statement or representation made by or on behalf of Groundsure which is not
set out and expressly agreed in writing in the Contract and all such statements
and representations are hereby excluded to the fullest extent permitted by law.

2.4 The Client acknowledges that terms and conditions appearing on a Client’s
order form, printed stationery or other communication, or any terms or
conditions implied by custom, practice or course of dealing shall be of no effect,
and that this Contract shall prevail over all others in relation to the Order.

2.5 If the Client or Beneficiary requests insurance in conjunction with or as a
result of the Services, Groundsure shall use reasonable endeavours to
recommend such insurance, but makes no warranty that such insurance shall
be available from insurers or that it will be offered on reasonable terms. Any
insurance purchased by the Client or Beneficiary shall be subject solely to the
terms of the policy issued by insurers and Groundsure will have no liability
therefor. In addition you acknowledge and agree that Groundsure does not act
as an agent or broker for any insurance providers. The Client should take (and
ensure that the Beneficiary takes) independent advice to ensure that the
insurance policy requested or offered is suitable for its requirements.

2.6 Groundsure's quotations or proposals are valid for a period of 30 days only
unless an alternative period of time is explicitly stipulated by Groundsure.
Groundsure reserves the right to withdraw any quotation or proposal at any
time before an Order is accepted by Groundsure. Groundsure's acceptance of
an Order shall be binding only when made in writing and signed by
Groundsure's authorised representative or when accepted through the Order
Website.

3 The Client’s obligations

3.1The Client shall comply with the terms of this Contract and

(i) procure that the Beneficiary or any third party relying on
the Services complies with and acts as if it is bound by the Contract and

(ii) be liable to Groundsure for the acts and omissions of the
Beneficiary or any third party relying on the Services as if such acts and
omissions were those of the Client.

3.2 The Client shall be solely responsible for ensuring that the Services are
appropriate and suitable for its and/or the Beneficiary’s needs.

3.3 The Client shall supply to Groundsure as soon as practicable and without
charge all requisite information (and the Client warrants that such information
is accurate, complete and appropriate), including without Llimitation any
environmental information relating to the Site and shall give such assistance as
Groundsure shall reasonably require in the provision of the Services including,
without limitation, access to the Site, facilities and equipment.

3.4 Where the Client’s approval or decision is required to enable Groundsure to
carry out work in order to provide the Services, such approval or decision shall
be given or procured in reasonable time and so as not to delay or disrupt the
performance of the Services.

3.5 Save as expressly permitted by this Contract the Client shall not, and shall
procure that the Beneficiary shall not, re-sell, alter, add to, or amend the
Groundsure Materials, or use the Groundsure Materials in a manner for which
they were not intended. The Client may make the Groundsure Materials
available to a third party who is considering acquiring some or all of, or
providing funding in relation to, the Site, but such third party cannot rely on the
same unless expressly permitted under clause 4.

3.6 The Client is responsible for maintaining the confidentiality of its user name
and password if using the Order Website and the Client acknowledges that
Groundsure accepts no liability of any kind for any loss or damage suffered by
the Client as a consequence of using the Order Website.

4 Reliance

4.1The Client acknowledges that the Services provided by Groundsure consist
of the presentation and analysis of Third Party Content and other content and
that information obtained from a Third Party Data Provider cannot be
guaranteed or warranted by Groundsure to be reliable.

4.2 In respect of Data Reports, Mapping and Risk Screening Reports, the
following classes of person and no other are entitled to rely on their contents;

(i) the Beneficiary,

(ii) the Beneficiary's professional advisers, (iii) any person
providing funding to the Beneficiary in relation to the Site (whether directly or
as part of a lending syndicate),

(iv)

(v) the professional advisers and lenders of the first purchaser
or tenant of the Site.

the first purchaser or first tenant of the Site, and

4.3 In respect of Support Services, only the Client, Beneficiary and parties
expressly named in a Report and no other parties are entitled to rely on its
contents.

4.4 Save as set out in clauses 4.2 and 4.3 and unless otherwise expressly agreed
in writing, no other person or entity of any kind is entitled to rely on any
Services or Report issued or provided by Groundsure. Any party considering
such Reports and Services does so at their own risk.

5 Fees and Disbursements

5.1Groundsure shall charge and the Client shall pay fees at the rate and



frequency specified in the written proposal, Order Website or Order
acknowledgement form, plus (in the case of Support Services) all proper
disbursements incurred by Groundsure. The Client shall in addition pay all value
added tax or other tax payable on such fees and disbursements in relation to
the provision of the Services (together “Fees”).

5.2 The Client shall pay all outstanding Fees to Groundsure in full without
deduction, counterclaim or set off within 30 days of the date of Groundsure’s
invoice or such other period as may be agreed in writing between Groundsure
and the Client ("Payment Date"). Interest on late payments will accrue on a
daily basis from the Payment Date until the date of payment (whether before
or after judgment) at the rate of 8% per annum.

5.3 The Client shall be deemed to have agreed the amount of any invoice unless
an objection is made in writing within 28 days of the date of the invoice. As
soon as reasonably practicable after being notified of an objection, without
prejudice to clause 5.2 a member of Groundsure’s management team will
contact the Client and the parties shall then use all reasonable endeavours to
resolve the dispute within 15 days.

6 Intellectual Property and Confidentiality
6.1 Subject to

(i) full payment of all relevant Fees and

(ii) compliance with this Contract, the Client is granted (and is
permitted to sub-licence to the Beneficiary) a royalty-free, worldwide, non-
assignable and (save to the extent set out in this Contract) non-transferable
licence to make use of the Groundsure Materials.

6.2 All Intellectual Property in the Groundsure Materials are and shall remain
owned by Groundsure or Groundsure's licensors (including without limitation
the Third Party Data Providers) the Client acknowledges, and shall procure
acknowledgement by the Beneficiary of, such ownership. Nothing in this
Contract purports to transfer or assign any rights to the Client or the
Beneficiary in respect of such Intellectual Property.

6.3 Third Party Data Providers may enforce any breach of clauses 6.1 and 6.2
against the Client or Beneficiary.

6.4 The Client shall, and shall procure that any recipients of the Groundsure
Materials shall:

(i) not remove, suppress or modify any trade mark, copyright
or other proprietary marking belonging to Groundsure or any third party from
the Services;

(i) use the information obtained as part of the Services in
respect of the subject Site only, and shall not store or reuse any information
obtained as part of the Services provided in respect of adjacent or nearby sites;

(iii) not create any product or report which is derived directly
or indirectly from the Services (save that those acting in a professional capacity
to the Beneficiary may provide advice based upon the Services);

(iv) not combine the Services with or incorporate such Services
into any other information data or service;

(v) not reformat or otherwise change (whether by
modification, addition or enhancement), the Services (save that those acting for
the Beneficiary in a professional capacity shall not be in breach of this clause
6.4(v) where such reformatting is in the normal course of providing advice
based upon the Services);

(vi) where a Report and/or Mapping contains material
belonging to Ordnance Survey, acknowledge and agree that such content is
protected by Crown Copyright and shall not use such content for any purpose
outside of receiving the Services; and

(vii) not copy in whole or in part by any means any map prints
or run-on copies containing content belonging to Ordnance Survey (other than
that contained within Ordnance Survey’s OS Street Map) without first being in
possession of a valid Paper Map Copying Licence from Ordnance Survey,

6.5 Notwithstanding clause 6.4, the Client may make reasonable use of the
Groundsure Materials in order to advise the Beneficiary in a professional
capacity. However, Groundsure shall have no liability in respect of any advice,
opinion or report given or provided to Beneficiaries by the Client.

6.6 The Client shall procure that any person to whom the Services are made
available shall notify Groundsure of any request or requirement to disclose,
publish or disseminate any information contained in the Services in accordance
with the Freedom of Information Act 2000, the Environmental Information
Regulations 2004 or any associated legislation or regulations in force from time
to time.

7.Liability: Particular Attention Should Be Paid To This
Clause
7.1 This Clause 7 sets out the entire liability of Groundsure, including any

liability for the acts or omissions of its employees, agents, consultants,
subcontractors and Third Party Content, in respect of:

(i) any breach of contract, including any deliberate breach of
the Contract by Groundsure or its employees, agents or

subcontractors;

(ii) any use made of the Reports, Services, Materials or any
part of them; and

(iii) any representation, statement or tortious act or omission
(including negligence) arising under or in connection with the Contract.

7.2 All warranties, conditions and other terms implied by statute or common
law are, to the fullest extent permitted by law, excluded from the Contract.

7.3 Nothing in the Contract limits or excludes the liability of the Supplier for
death or personal injury resulting from negligence, or for any damage or
liability incurred by the Client or Beneficiary as a result of fraud or fraudulent
misrepresentation.

7.4 Groundsure shall not be liable for
(i) loss of profits;
(i) loss of business;
(iii)
(iv)
(v) loss of goods;
(vi)
(vii)
(viii)
(ix)

(x) any kind of special, indirect, consequential or
economic loss, costs, damages, charges or expenses;

(xi) loss or damage that arise as a result of the use of all or
part of the Groundsure Materials in breach of the Contract;

(xii) loss or damage arising as a result of any error, omission or
inaccuracy in any part of the Groundsure Materials where such error, omission
or inaccuracy is caused by any Third Party Content or any reasonable
interpretation of Third Party Content;

(xiii) loss or damage to a computer,
telephone or other property; and

depletion of goodwill and/or similar losses;

loss of anticipated savings;

loss of contract;

loss of use;

loss or corruption of data or information;
business interruption;

pure

software, modem,

(xiv) loss or damage caused by a delay or loss of use of
Groundsure’s internet ordering service.

7.5 Groundsure’s total liability in relation to or under the Contract shall be
limited to £10 million for any claim or claims.

7.6 Groundsure shall procure that the Beneficiary shall be bound by limitations
and exclusions of liability in favour of Groundsure which accord with those
detailed in clauses 7.4 and 7.5 (subject to clause 7.3) in respect of all claims
which the Beneficiary may bring against Groundsure in relation to the Services
or other matters arising pursuant to the Contract.

8 Groundsure’s right to suspend or terminate

8.1 If Groundsure reasonably believes that the Client or Beneficiary has not
provided the information or assistance required to enable the proper provision
of the Services, Groundsure shall be entitled to suspend all further performance
of the Services until such time as any such deficiency has been made good.

8.2 Groundsure shall be entitled to terminate the Contract immediately on
written notice in the event that:

(i) the Client fails to pay any sum due to Groundsure within
30 days of the Payment Date; or

(i) the Client (being an individual) has a bankruptcy order
made against him or (being a company) shall enter into liquidation whether
compulsory or voluntary or have an administration order made against it or if a
receiver shall be appointed over the whole or any part of its property assets or
undertaking or if the Client is struck off the Register of Companies or dissolved,;
or

(iii) the Client being a company is unable to pay its debts
within the meaning of Section 123 of the Insolvency Act 1986 or being an
individual appears unable to pay his debts within the meaning of Section 268 of
the Insolvency Act 1986 or if the Client shall enter into a composition or
arrangement with the Client’s creditors or shall suffer distress or execution to
be levied on his goods; or

(iv) the Client or the Beneficiary breaches any term of the
Contract (including, but not limited to, the obligations in clause 4) which is
incapable of remedy or if remediable, is not remedied within five days of notice
of the breach.

9. Client’s Right to Terminate and Suspend

9.1 Subject to clause 10.1, the Client may at any time upon written notice
terminate or suspend the provision of all or any of the Services.

9.2 In any event, where the Client is a consumer (and not a business) he/she
hereby expressly acknowledges and agrees that:



(i) the supply of Services under this Contract (and therefore
the performance of this Contract) commences immediately upon Groundsure's
acceptance of the Order; and

(ii) the Reports and/or Mapping provided under this Contract
are

(a) supplied to the Client's specification(s) and in any event

(b) by their nature cannot be returned.

10 Consequences of Withdrawal, Termination or
Suspension
10.1 Upon termination of the Contract:
(i) Groundsure shall take steps to bring to an end the Services

in an orderly manner, vacate any Site with all reasonable speed and shall deliver
to the Client and/or Beneficiary any property of the Client and/or Beneficiary in
Groundsure’s possession or control; and

(ii) the Client shall pay to Groundsure all and any Fees
payable in respect of the performance of the Services up to the date of
termination or suspension. In respect of any Support Services provided, the
Client shall also pay Groundsure any additional costs incurred in relation to the
termination or suspension of the Contract.

11 Anti-Bribery

11.1 The Client warrants that it shall:

(i) comply with all applicable laws, statutes and regulations
relating to anti-bribery and anti-corruption including but not limited to the
Bribery Act 2010;

(ii) comply with such of Groundsure's anti-bribery and anti-
corruption policies as are notified to the Client from time to time; and

(iii) promptly report to Groundsure any request or demand for
any undue financial or other advantage of any kind received by or on behalf of
the Client in connection with the performance of this Contract.

11.2 Breach of this Clause 11 shall be deemed a material breach of this
Contract.

12 General

12.1 The Mapping contained in the Services is protected by Crown copyright
and must not be used for any purpose other than as part of the Services or as
specifically provided in the Contract.

12.2 The Client shall be permitted to make one copy only of each Report or
Mapping Order. Thereafter the Client shall be entitled to make unlimited copies
of the Report or Mapping Order only in accordance with an Ordnance Survey
paper map copy license available through Groundsure.

12.3 Groundsure reserves the right to amend or vary this Contract. No
amendment or variation to this Contract shall be valid unless signed by an
authorised representative of Groundsure.

12.4 No failure on the part of Groundsure to exercise, and no delay in
exercising, any right, power or provision under this Contract shall operate as a
waiver thereof.

12.5 Save as expressly provided in this Contract, no person other than the
persons set out therein shall have any right under the Contract (Rights of Third
Parties) Act 1999 to enforce any terms of the Contract.

12.6 The Secretary of State for Business, Innovation and Skills (“BIS”) or BIS’
successor body, as the case may be, acting through Ordnance Survey may
enforce a breach of clause 6.4(vi) and clause 6.4(vii) of these terms and
conditions against the Client in accordance with the provisions of the Contracts
(Rights of Third Parties) Act 1999.

12.7 Groundsure shall not be liable to the Client if the provision of the Services
is delayed or prevented by one or more of the following circumstances:

(i) the Client or Beneficiary’s failure to provide facilities,
access or information;

(ii) fire, storm, flood, tempest or epidemic;
(iii)
(iv)
(v) strikes, labour disputes or industrial action;
(vi)

(vii) suspension or delay of services at public registries by Third
Party Data Providers;

(viii)

(ix)
In the event that Groundsure is prevented from performing the Services (or any
part thereof) in accordance with this clause 12.6 for a period of not less than 30

days then Groundsure shall be entitled to terminate this Contract immediately
on written notice to the Client.

Acts of God or the public enemy;

riot, civil commotion or war;

acts or regulations of any governmental or other agency;

changes in law; or

any other reason beyond Groundsure’s reasonable control.

12.8 Any notice provided shall be in writing and shall be deemed to be properly
given if delivered by hand or sent by first class post, facsimile or by email to the
address, facsimile number or email address of the relevant party as may have
been notified by each party to the other for such purpose or in the absence of
such notification the last known address.

12.9 Such notice shall be deemed to have been received on the day of delivery if
delivered by hand, facsimile or email (save to the extent such day is not a
working day where it shall be deemed to have been delivered on the next
working day) and on the second working day after the day of posting if sent by
first class post.

12.10 The Contract constitutes the entire agreement between the parties and
shall supersede all previous arrangements between the parties relating to the
subject matter hereof.

12.11 Each of the provisions of the Contract is severable and distinct from the
others and if one or more provisions is or should become invalid, illegal or
unenforceable, the validity and enforceability of the remaining provisions shall
not in any way be tainted or impaired.

12.12 This Contract shall be governed by and construed in accordance with
English law and any proceedings arising out of or connected with this Contract
shall be subject to the exclusive jurisdiction of the English courts.

12.13 Groundsure is an executive member of the Council of Property Search
Organisation (CoPSO) and has signed up to the Search Code administered by
the Property Codes Compliance Board (PCCB). All Risk Screening Reports shall
be supplied in accordance with the provisions of the Search Code.

12.14 If the Client or Beneficiary has a complaint about the Services, written
notice should be given to the Compliance Officer at Groundsure who will
respond in a timely manner.

12.15 The Client agrees that it shall, and shall procure that each Beneficiary
shall, treat in confidence all Confidential Information and shall not, and shall
procure that each Beneficiary shall not (i) disclose any Confidential Information
to any third party other than in accordance with the terms of this Contract; and
(ii) use Confidential Information for a purpose other than the exercise of its
rights and obligations under this Contract. Subject to clause 6.6, nothing shall
prevent the Client or any Beneficiary from disclosing Confidential Information
to the extent required by law.

© Groundsure Limited June 2013
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Overview of Findings

The Groundsure Geoinsight provides high quality geo-environmental information that allows geo-
environmental professionals and their clients to make informed decisions and be forewarned of potential
ground instability problems that may affect the ground investigation, foundation design and possibly
remediation options that could lead to possible additional costs.

The report is based on the BGS 1:50,000 Digital Geological Map of Great Britain, BGS Geosure data;
BRITPITS database; Shallow Mining data and Borehole Records, Coal Authority data including brine
extraction areas, PBA non-coal mining and natural cavities database, Johnson Poole and Bloomer mining
data and Groundsure's unique database including historical surface ground and underground workings.

For further details on each dataset, please refer to each individual section in the 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:Geology

1.7 Artificial Ground 1.1.1 Is there any Artificial Ground/ Made Ground present

. No
beneath the study site?
1.1.2 Are there any records relating to permeability of artificial No
ground within the study site* boundary?
1.2 Superficial 1.2.1 Is there any Superficial Ground/Drift Geology present No
Geology and beneath the study site?
Landslips
1.2.2 Are there any records relating to permeability of No
superficial geology within the study site boundary?
1.2.3 Are there any records of landslip within 500m of the study No
site boundary?
1.2.4 Are there any records relating to permeability of landslips No
within the study site boundary?
1.3 Bedrock, Solid 1.3.1 For records of Bedrock and Solid Geology beneath the
Geology & Faults study site* see the detailed findings section.
1.3.2 Are there any records relating to permeability of bedrock Yes
within the study site boundary?
1.3.3 Are there any records of faults within 500m of the study Yes

site boundary?

1.4 Radon data 1.4.1 Is the property in a Radon Affected Area as defined by the  The property is in a Radon Affected

Health Protection Agency (HPA) and if so what percentage of Area, as between 10 and 30% of
homes are above the Action Level? properties are above the Action Level

1.4.2 Is the property in an area where Radon Protection

Measures are required for new properties or extensions to Full radon protective measures are
existing ones as described in publication BR211 by the Building  necessary

Research Establishment?

Section 2:Ground Workings On-site  0-50m 51-250 251-500 501-1000
2.1 Historical Surface Ground Working Features from Small Scale Not Not

: 0 4 20
Mapping Searched Searched
2.2 Historical Underground Workings from Small Scale Mapping 0 0 7 5 3
2.3 Current Ground Workings 0 1 19 18 16

Report Reference: HMD-147-2166816
P0O14287
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Section 3:Mining, Extraction & Natural Cavities On-site  0-50m 51-250 251-500 501-1000
3.1 Historical Mining 0 0 7 5 3
3.2 Coal Mining 1 0 0 0 0
3.3 Johnson Poole and Bloomer Mining Area 1 0 0 2 6
3.4 Non-Coal Mining 1 0 0 2 5
3.5 Non-Coal Mining Cavities 0 0 0 1 1
3.6 Natural Cavities 0 0 0 1 0
3.7 Brine Extraction 0 0 0 0 0
3.8 Gypsum Extraction 0 0 0 0 0
3.9 Tin Mining 0 0 0 0 0
3.10 Clay Mining 0 0 0 0 0
Section 4:Natural Ground Subsidence On-site
4.1 Shrink Swell Clay Negligible
4.2 Landslides Very Low
4.3 Ground Dissolution of Soluble Rocks Negligible
4.4 Compressible Deposits Negligible
4.5 Collapsible Deposits Very Low
4.6 Running Sand Negligible
Section 5:Borehole Records On-site  0-50m 51-250
5 BGS Recorded Boreholes 0 0 10
Section 6:Estimated Background Soil Chemistry On-site  0-50m 51-250
. . 1 0 15

6 Records of Background Soil Chemistry
Section 7:Railways and Tunnels On-site  0-50m 51-250 251-500
7.1 Tunnels 0 0 0 Not Searched
7.2 Historical Railway and Tunnel Features 0 0 0 Not Searched
7.3 Historical Railways 0 0 0 Not Searched

0 0 0 Not Searched

7.4 Active Railways

Report Reference: HMD-147-2166816
Client Reference: PO14287
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7.5 Railway Projects
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On-site 0-50m 51-250 251-500
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1.1 Artificial Ground Map
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1 Geology
1.1 Artificial Ground

1.1.1Artificial/ Made Ground
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The following geological information represented on the mapping is derived from 1:50,000 scale BGS

Geological mapping, Sheet No:121

Are there any records of Artificial/Made Ground within 500m of the study site boundary? Yes
ID DIS('::;CG Direction LEX Code Description Rock Description
1 162.0 N MGR-MGRD MADE GROUND (UNDIVIDED) ARTIFICIAL DEPOSIT
2 274.0 S MGR-MGRD MADE GROUND (UNDIVIDED) ARTIFICIAL DEPOSIT
3 374.0 SwW MGR-MGRD MADE GROUND (UNDIVIDED) ARTIFICIAL DEPOSIT

1.1.2 Permeability of Artificial Ground

Are there any records relating to permeability of artificial ground within the study site boundary?

Database searched and no data found.

No

Report Reference: HMD-147-2166816
Client Reference: PO14287
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1.2 Superficial Deposits and
Landslips Map
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1.2 Superficial Deposits and
Landslips

1.2.1 Superficial Deposits/ Drift Geology

Are there any records of Superficial Deposits/ Drift Geology within 500m of the study site boundary? Yes

Distance

ID (m) Direction LEX Code Description Rock Description
1 106.0 E TILLD TILL, DEVENSIAN DIAMICTON
2 228.0 NW TILLD TILL, DEVENSIAN DIAMICTON
PEAT [UNLITHIFIED
3 292.0 NE PEAT PEAT DEPOSITS CODING
SCHEME]
397.0 E TILLD TILL, DEVENSIAN DIAMICTON
421.0 SE TILLD TILL, DEVENSIAN DIAMICTON

1.2.2 Permeability of Superficial Ground

Are there any records relating to permeability of superficial ground within the study site boundary? No

Database searched and no data found.

1.2.3 Landslip

Are there any records of Landslip within 500m of the study site boundary? No

Database searched and no data found.

This Geology shows the main components as discrete layers, these are: Artificial / Made Ground,
Superficial / Drift Geology and Landslips. These are all displayed with the BGS Lexicon code for the rock
unit and BGS sheet number. Not all of the main geological components have nationwide coverage.

1.2.4 Landslip Permeability

Are there any records relating to permeability of landslips within the study site*” boundary? No

Database searched and no data found.

*  This includes an automatically generated 50m buffer zone around the site

Report Reference: HMD-147-2166816
Client Reference: PO14287
11
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1.3 Bedrock, Solid Geology & Faults

The following geological information represented on the mapping is derived from 1:50,000 scale BGS
Geological mapping, Sheet No:121

1.3.1 Bedrock/ Solid Geology

Records of Bedrock/ Solid Geology within 500m of the study site boundary:

ID

Distance

Direction LEX Code Description Rock Age

(m)

0.0

On Site

CFS-SDAR

Cefn-y-fedw Sandstone Formation - Sandstone
And [subequal/subordinate] Argillaceous Rocks,
Interbedded

Marsdenian / Brigantian

56.0

CFS-SDAR

Cefn-y-fedw Sandstone Formation - Sandstone
And [subequal/subordinate] Argillaceous Rocks,
Interbedded

Marsdenian / Brigantian

63.0

MRF-LMSA

Minera Formation - Limestone And
[subequal/subordinate] Sandstone, Interbedded

Brigantian

130.0

CFS-SDAR

Cefn-y-fedw Sandstone Formation - Sandstone
And [subequal/subordinate] Argillaceous Rocks,
Interbedded

Marsdenian / Brigantian

165.0

NwW

CFS-SDAR

Cefn-y-fedw Sandstone Formation - Sandstone
And [subequal/subordinate] Argillaceous Rocks,
Interbedded

Marsdenian / Brigantian

225.0

CFS-SDAR

Cefn-y-fedw Sandstone Formation - Sandstone
And [subequal/subordinate] Argillaceous Rocks,
Interbedded

Marsdenian / Brigantian

259.0

SE

CFS-SDAR

Cefn-y-fedw Sandstone Formation - Sandstone
And [subequal/subordinate] Argillaceous Rocks,
Interbedded

Marsdenian / Brigantian

318.0

MRF-LMSA

Minera Formation - Limestone And
[subequal/subordinate] Sandstone, Interbedded

Brigantian

323.0

BSG-MDST

Bowland Shale Formation - Mudstone

Yeadonian / Asbian

10

327.0

CFS-SDAR

Cefn-y-fedw Sandstone Formation - Sandstone
And [subequal/subordinate] Argillaceous Rocks,
Interbedded

Marsdenian / Brigantian

11

377.0

NW

MRF-LMSA

Minera Formation - Limestone And
[subequal/subordinate] Sandstone, Interbedded

Brigantian

12

381.0

NW

MRF-LMSA

Minera Formation - Limestone And
[subequal/subordinate] Sandstone, Interbedded

Brigantian

13

399.0

NW

CFS-SDAR

Cefn-y-fedw Sandstone Formation - Sandstone
And [subequal/subordinate] Argillaceous Rocks,
Interbedded

Marsdenian / Brigantian

14

401.0

SE

GS-SDAR

Gwespyr Sandstone - Sandstone And
[subequal/subordinate] Argillaceous Rocks,
Interbedded

Langsettian / Yeadonian

15

417.0

NW

MRF-LMSA

Minera Formation - Limestone And
[subequal/subordinate] Sandstone, Interbedded

Brigantian

16

429.0

CFS-SDAR

Cefn-y-fedw Sandstone Formation - Sandstone
And [subequal/subordinate] Argillaceous Rocks,
Interbedded

Marsdenian / Brigantian

17

437.0

CFS-SDAR

Cefn-y-fedw Sandstone Formation - Sandstone
And [subequal/subordinate] Argillaceous Rocks,
Interbedded

Marsdenian / Brigantian

Report Reference: HMD-147-2166816
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1D Dls(tna1;1ce Direction LEX Code Description Rock Age
18 437.0 E BSG-MDST Bowland Shale Formation - Mudstone Yeadonian / Asbian
Cefn-y-fedw Sandstone Formation - Sandstone
19 440.0 S CFS-SDAR And [subequal/subordinate] Argillaceous Rocks, Marsdenian / Brigantian
Interbedded
20 449.0 SE BSG-MDST Bowland Shale Formation - Mudstone Yeadonian / Asbian
21 455.0 S BSG-MDST Bowland Shale Formation - Mudstone Yeadonian / Asbian
Gwespyr Sandstone - Sandstone And
22 455.0 S GS-SDAR [subequal/subordinate] Argillaceous Rocks, Langsettian / Yeadonian
Interbedded
Cefn-y-fedw Sandstone Formation - Sandstone
23 456.0 SE CFS-SDAR And [subequal/subordinate] Argillaceous Rocks, Marsdenian / Brigantian
Interbedded
Cefn-y-fedw Sandstone Formation - Sandstone
24 466.0 NW CFS-SDAR And [subequal/subordinate] Argillaceous Rocks, Marsdenian / Brigantian
Interbedded
Minera Formation - Limestone And . .
25 470.0 NwW MRF-LMSA [subequal/subordinate] Sandstone, Interbedded Brigantian
Cefn-y-fedw Sandstone Formation - Sandstone
26A 485.0 NW CFS-SDAR And [subequal/subordinate] Argillaceous Rocks, Marsdenian / Brigantian
Interbedded
27 488.0 SE BSG-MDST Bowland Shale Formation - Mudstone Yeadonian / Asbian
Gwespyr Sandstone - Sandstone And
28 490.0 E GS-SDAR [subequal/subordinate] Argillaceous Rocks, Langsettian / Yeadonian
Interbedded
1.3.2 Permeability of Bedrock Ground
Are there any records relating to permeability of bedrock ground within the study site” boundary? Yes
Dls(tr:r;ce Direction Flow Type Maximum Permeability Minimum Permeability
0.0 On Site Fracture Moderate Low
1.3.3 Faults
Are there any records of Faults within 500m of the study site boundary? Yes
Distance . . — -
ID (m) Direction Category Description Feature Description
76 56.0 N FAULT Fault, inferred, displacement unknown
77 63.0 S FAULT Fault, inferred, displacement unknown
78 63.0 S FAULT Fault, inferred, displacement unknown
79 130.0 N FAULT Fault, inferred, displacement unknown

*

This includes an automatically generated 50m buffer zone around the site

Report Reference: HMD-147-2166816
Client Reference: PO14287
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1D Dis(tr:;\ce Direction Category Description Feature Description
80 165.0 NW FAULT Fault, inferred, displacement unknown
81 225.0 S FAULT Fault, inferred, displacement unknown
82 259.0 SE FAULT Fault, inferred, displacement unknown
83 318.0 W FAULT Fault, inferred, displacement unknown
84 377.0 NwW FAULT Fault, inferred, displacement unknown
85F 381.0 NW FAULT Fault, inferred, displacement unknown
86 399.0 NW FAULT Fault, inferred, displacement unknown
87 440.0 S FAULT Fault, inferred, displacement unknown
88 455.0 S FAULT Fault, inferred, displacement unknown
89 466.0 NW FAULT Fault, inferred, displacement unknown

The geology map for the site and surrounding area are extracted from the BGS Digital Geological Map of

Great Britain at 1:50,000 scale.

This Geology shows the main components as discrete layers, these are: Bedrock/ Solid Geology and linear
features such as Faults. These are all displayed with the BGS Lexicon code for the rock unit and BGS sheet
number. Not all of the main geological components have nationwide coverage.

Report Reference: HMD-147-2166816
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1.4 Radon Data

1.4.1 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 in a Radon Affected Area, as between 10
and 30% of properties are above the Action Level

1.4.2 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? Full radon
protective measures are necessary

Report Reference: HMD-147-2166816

Client Reference: PO14287
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2 Ground Workings Map
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2 Ground Workings

2.1 Historical Surface Ground Working Features derived from Historical Mapping

This dataset is based on Groundsure's unique Historical Land Use Database derived from 1:10,560 and
1:10,000 scale historical mapping.

Are there any Historical Surface Ground Working Features within 250m of the study site boundary?  Yes

The following Historical Surface Ground Working Features are provided by Groundsure:

Distance

ID (m) Direction NGR Use Date
1A 6.0 NW gégg;; Unspecified Heap 1872
2A 20.0 NW gégg;g Unspecified Old Quarry 1900
3A 35.0 NW ;égggi Unspecified Old Quarry 1949
4 37.0 NW ggggig Unspecified Old Quarry 1960
51 75.0 NW gégéj& Unspecified Pit 1872
6B 75.0 N gégzgg Unspecified Old Quarry 1900
7B 103.0 N g;gggi Cave 1985
8B 103.0 N gégg;i Cave 1989
9B 103.0 N gggggl Cave 1974
10C 120.0 N g;g?ig Unspecified Quarry 1985
11C 120.0 N gég;ig Unspecified Quarry 1989
12C 120.0 N ggg;ig Unspecified Quarry 1974
13D 122.0 SW gégl?g Unspecified Old Quarry 1900
14D 126.0 SW gggl?; Unspecified Heap 1872
15D 126.0 SW gégigg Unspecified Pit 1949
16C 128.0 N ;ég;;i Unspecified Quarry 1949
17K 131.0 N g;g?;g Unspecified Quarry 1960
18E 144.0 NE ;Eg;‘?; Pond 1989
19E 144.0 NE ggg;‘?; Pond 1985
20E 145.0 NE gég;‘?g Ponds 1974

Report Reference: HMD-147-2166816
Client Reference: PO14287
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G
ID Distance Direction NGR Use Date
(m)
21 166.0 S gégggg Refuse Heap 1872
22G 226.0 S ;Egg;; Refuse Heap 1872
23F 228.0 N gggggg Unspecified Quarry 1949
24F 229.0 N i;gggg Unspecified Quarry 1960

2.2 Historical Underground Working Features derived from Historical Mapping

This data is derived from the Groundsure unique Historical Land Use Database. It contains data derived
from 1:10,000 and 1:10,560 historical Ordnance Survey Mapping and includes some natural topographical
features (Shake Holes for example) as well as manmade features that may have implications for ground
stability. Underground and mining features have been identified from surface features such as shafts. The
distance that these extend underground is not shown.

Are there any Historical Underground Working Features within 1000m of the study site boundary?

The following Historical Underground Working Features are provided by Groundsure:

Yes

ID Distance 1y, o tion NGR Use Date
(m)
25) 164.0 NE gggggg Lead Shaft 1872
26L 188.0 S ;égggé Lead Shafts 1872
27F 208.0 NE g;gggé Old Lead Mine 1900
28M 215.0 S gég;ig Lead Shafts 1872
29G 229.0 S gégggg Lead Shaft 1872
30G 230.0 SE ggggi; Lead Shaft 1872
31N 242.0 SE g;ggg; Lead Shaft 1872
32H 2960 NE gggg;i Unspecified Shaft 1900
33H 297.0 NE gégglé Lead Shafts 1872
340 327.0 NE gggggg Lead Shafts 1872
35P 3960 NE i Lead Shafts 1872
sli\lo?/tn 461.0 wW 3532?; Lead Shaft 1872
sl’rl\loc\)ftn 908.0 NE ggiggg Unspecified Old Level 1960
sl’lm\loc\)ftn 909.0 NE g;iggg Old Lead Level 1949
srz\loovtn 912.0 NE g;ig;; Unspecified Old Level 1900

Report Reference: HMD-147-2166816
Client Reference: PO14287
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2.3 Current Ground Workings

This dataset is derived from the BGS BRITPITS database covering active;

wells; gas wells and mineral wharves; and rail deposits throughout the British Isles.

inactive mines; quarries; oil

Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)

Are there any BGS Current Ground Workings within 1000m of the study site boundary? Yes
The following Current Ground Workings information is provided by British Geological Survey:
Distanc _. . Commodity . .
1D e (m) Direction NGR Produced Pit Name Type of working Status
326305 A surface mineral working. It may be
40A 40.0 NW Sandstone Bwlchgwyn termed Quarry, Sand Pit, Clay Pit or Ceased
353617 ;
Opencast Coal Site
326242 A surface mineral working. It may be
411 86.0 NW Sandstone Bwlchgwyn termed Quarry, Sand Pit, Clay Pit or Ceased
353617 .
Opencast Coal Site
Working is wholly underground, access
326326 by shaft, adit or drift. Working may be
42B  116.0 N Lead Bwlchgwyn Lead Mine termed Colliery, Mine, Drift Mine, Slant, Ceased
353702 ; .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
326192 A surface mineral working. It may be
43D  142.0 SW Sandstone Bwlchgwyn termed Quarry, Sand Pit, Clay Pit or Ceased
353490 .
Opencast Coal Site
Working is wholly underground, access
326478 by shaft, adit or drift. Working may be
44) 164.0 NE Silver Bwlchgwyn Mine Shaft termed Colliery, Mine, Drift Mine, Slant, Ceased
353658 ; .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
Working is wholly underground, access
326478 by shaft, adit or drift. Working may be
45) 164.0 NE Lead Bwlchgwyn Mine Shaft termed Colliery, Mine, Drift Mine, Slant, Ceased
353658 ; .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
326327 A surface mineral working. It may be
46K  164.0 N Silica Rock Nant y Ffrith termed Quarry, Sand Pit, Clay Pit or Ceased
353750 ;
Opencast Coal Site
326459 A surface mineral working. It may be
47E  178.0 NE Sandstone Bwlchgwyn termed Quarry, Sand Pit, Clay Pit or Ceased
353710 .
Opencast Coal Site
Working is wholly underground, access
326293 by shaft, adit or drift. Working may be
48L 181.0 S Lead Bwlchgwyn Mine termed Colliery, Mine, Drift Mine, Slant, Ceased
353378 ; .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
Working is wholly underground, access
326293 by shaft, adit or drift. Working may be
49L 181.0 S Silver Bwlchgwyn Mine  termed Colliery, Mine, Drift Mine, Slant, Ceased
353378 ; .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
Working is wholly underground, access
326299 by shaft, adit or drift. Working may be
50L 186.0 S 353371 Silver Bwlchgwyn Mine termed Colliery, Mine, Drift Mine, Slant, Ceased

Report Reference: HMD-147-2166816
Client Reference: PO14287
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1D Distanc Direction

e (m) NGR

Commodity
Produced

Pit Name

Type of working

Status

326299

51L 186.0 S 353371

Lead

Bwlchgwyn Mine

Working is wholly underground, access
by shaft, adit or drift. Working may be
termed Colliery, Mine, Drift Mine, Slant,
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)

Ceased

326289

52M  215.0 S 353344

Lead

Bwlchgwyn Mine

Working is wholly underground, access
by shaft, adit or drift. Working may be
termed Colliery, Mine, Drift Mine, Slant,
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)

Ceased

326289

53M  215.0 S 353344

Silver

Bwlchgwyn Mine

Working is wholly underground, access
by shaft, adit or drift. Working may be
termed Colliery, Mine, Drift Mine, Slant,
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)

Ceased

326417

54N 229.0 SE 353344

Silver

Bwlchgwyn Mine

Working is wholly underground, access
by shaft, adit or drift. Working may be
termed Colliery, Mine, Drift Mine, Slant,
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)

Ceased

326417

55N 229.0 SE 353344

Lead

Bwlchgwyn Mine

Working is wholly underground, access
by shaft, adit or drift. Working may be
termed Colliery, Mine, Drift Mine, Slant,
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)

Ceased

326402

56G  234.0 S 353333

Silver

Bwlchgwyn Mine

Working is wholly underground, access
by shaft, adit or drift. Working may be
termed Colliery, Mine, Drift Mine, Slant,
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)

Ceased

326402

57G  234.0 S 353333

Lead

Bwlchgwyn Mine

Working is wholly underground, access
by shaft, adit or drift. Working may be
termed Colliery, Mine, Drift Mine, Slant,
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)

Ceased

326431

58N 238.0 SE 353340

Lead

Bwlchgwyn Mine

Working is wholly underground, access
by shaft, adit or drift. Working may be
termed Colliery, Mine, Drift Mine, Slant,
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)

Ceased

326431

50N 238.0 SE 353340

Silver

Bwlchgwyn Mine

Working is wholly underground, access
by shaft, adit or drift. Working may be
termed Colliery, Mine, Drift Mine, Slant,
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)

Ceased

326400

60 251.0 N 353827

Sandstone

Coed Mawr Quarries

A surface mineral working. It may be
termed Quarry, Sand Pit, Clay Pit or
Opencast Coal Site

Ceased

326429

61F  266.0 N 353833

Silica Rock

Nant y Ffrith No. 2
Quarry

A surface mineral working. It may be
termed Quarry, Sand Pit, Clay Pit or
Opencast Coal Site

Ceased

326507

62H  296.0 NE 353824

Lead

Bwlchgwyn Lead Mine

Working is wholly underground, access
by shaft, adit or drift. Working may be
termed Colliery, Mine, Drift Mine, Slant,
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)

Ceased

Not 326449
shown 310.0 N 353873

Lead

Working is wholly underground, access
by shaft, adit or drift. Working may be

Bwlchgwyn Mine Shaft termed Colliery, Mine, Drift Mine, Slant,

Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)

Ceased

Report Reference: HMD-147-2166816
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Distanc _. . Commodity . .
1D e (m) Direction NGR Produced Pit Name Type of working Status
Working is wholly underground, access
Not 326449 by shaft, adit or drift. Working may be
310.0 N Silver Bwlchgwyn Mine Shaft termed Colliery, Mine, Drift Mine, Slant, Ceased
shown 353873 ] .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
Working is wholly underground, access
326577 by shaft, adit or drift. Working may be
650 329.0 NE Lead Bwlchgwyn Mine Shaft termed Colliery, Mine, Drift Mine, Slant, Ceased
353805 ; .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
Working is wholly underground, access
326577 by shaft, adit or drift. Working may be
660  329.0 NE Silver Bwlchgwyn Mine Shaft termed Colliery, Mine, Drift Mine, Slant, Ceased
353805 . .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
Not 326195 A surface mineral working. It may be
333.0 SW Silica Rock Bwlchgwyn Quarries termed Quarry, Sand Pit, Clay Pit or Ceased
shown 353250 .
Opencast Coal Site
326590 A surface mineral working. It may be
68 352.0 NE Sandstone Gorse termed Quarry, Sand Pit, Clay Pit or Ceased
353824 ;
Opencast Coal Site
. A surface mineral working. It may be
Not 364.0 NE 326552 Silica Rock Nanty Ffrith No. 3 termed Quarry, Sand Pit, Clay Pit or Ceased
shown 353875 Quarry X
Opencast Coal Site
Working is wholly underground, access
326645 by shaft, adit or drift. Working may be
70P  396.0 NE Lead Bwlchgwyn Mine Shaft termed Colliery, Mine, Drift Mine, Slant, Ceased
353828 . .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
Working is wholly underground, access
326645 by shaft, adit or drift. Working may be
71P 396.0 NE Silver Bwlchgwyn Mine Shaft termed Colliery, Mine, Drift Mine, Slant, Ceased
353828 ; .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
Not 326425 A surface mineral working. It may be
397.0 S Silica Rock Bwlchgwyn Quarries termed Quarry, Sand Pit, Clay Pit or Ceased
shown 353170 .
Opencast Coal Site
Not 326477 A surface mineral working. It may be
419.0 S Sandstone Craig-corn termed Quarry, Sand Pit, Clay Pit or Ceased
shown 353163 .
Opencast Coal Site
Working is wholly underground, access
Not 325847 by shaft, adit or drift. Working may be
468.0 W Lead Bwlchgwyn Mine Shaft termed Colliery, Mine, Drift Mine, Slant, Ceased
shown 353617 . .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
Working is wholly underground, access
Not 325847 by shaft, adit or drift. Working may be
468.0 W Silver Bwlchgwyn Mine Shaft termed Colliery, Mine, Drift Mine, Slant, Ceased
shown 353617 . .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
Working is wholly underground, access
Not 325830 by shaft, adit or drift. Working may be
487.0 W Lead Bwlchgwyn Mine Level termed Colliery, Mine, Drift Mine, Slant, Ceased
shown 353637 . .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
Working is wholly underground, access
Not 325830 by shaft, adit or drift. Working may be
487.0 W Silver Bwlchgwyn Mine Level termed Colliery, Mine, Drift Mine, Slant, Ceased
shown 353637
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Distanc _. . Commodity . .
1D e (m) Direction NGR Produced Pit Name Type of working Status
Not 325800 A surface mineral working. It may be
531.0 W Sandstone Chapel Quarries termed Quarry, Sand Pit, Clay Pit or Ceased
shown 353426 .
Opencast Coal Site
Not 325895 A surface mineral working. It may be
548.0 SW Sandstone Bwlchgwyn termed Quarry, Sand Pit, Clay Pit or Ceased
shown 353210 .
Opencast Coal Site
Not 325895 A surface mineral working. It may be
548.0 SW Silica Rock Bwlchgwyn termed Quarry, Sand Pit, Clay Pit or Ceased
shown 353210 .
Opencast Coal Site
Working is wholly underground, access
Not 325750 by shaft, adit or drift. Working may be
565.0 W Silver Bwlchgwyn Mine Level termed Colliery, Mine, Drift Mine, Slant, Ceased
shown 353508 ; .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
Working is wholly underground, access
Not 325750 by shaft, adit or drift. Working may be
565.0 W Lead Bwlchgwyn Mine Level termed Colliery, Mine, Drift Mine, Slant, Ceased
shown 353508 ] .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
Not 325768 A surface mineral working. It may be
571.0 W Sandstone Chapel Quarries termed Quarry, Sand Pit, Clay Pit or Ceased
shown 353391 .
Opencast Coal Site
Working is wholly underground, access
Not 325735 by shaft, adit or drift. Working may be
582.0 W Silver Bwlchgwyn Mine Level termed Colliery, Mine, Drift Mine, Slant, Ceased
shown 353493 ; .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
Working is wholly underground, access
Not 325735 by shaft, adit or drift. Working may be
582.0 W Lead Bwlchgwyn Mine Level termed Colliery, Mine, Drift Mine, Slant, Ceased
shown 353493 ; .
Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
Not 325755 A surface mineral working. It may be
596.0 W Sandstone Chapel Quarries termed Quarry, Sand Pit, Clay Pit or Ceased
shown 353353 .
Opencast Coal Site
Not 325895 A surface mineral working. It may be
634.0 SW Silica Rock Bwlchgwyn Quarries termed Quarry, Sand Pit, Clay Pit or Ceased
shown 353089 .
Opencast Coal Site
Not 325720 A surface mineral working. It may be
818.0 SW Silica Rock Bwlchgwyn Quarries termed Quarry, Sand Pit, Clay Pit or Ceased
shown 353001 .
Opencast Coal Site
Not 326104 A surface mineral working. It may be
868.0 ) Sandstone Plas-gwyn Mountain termed Quarry, Sand Pit, Clay Pit or Ceased
shown 352717 .
Opencast Coal Site
Not 325645 A surface mineral working. It may be
895.0 NW Sandstone Wern-isaf termed Quarry, Sand Pit, Clay Pit or Ceased
shown 354167 ;
Opencast Coal Site
Not 326170 A surface mineral working. It may be
918.0 S Sandstone Plas-gwyn Mountain termed Quarry, Sand Pit, Clay Pit or Ceased
shown 352651 .
Opencast Coal Site
Not 325648 A surface mineral working. It may be
948.0 SW Sandstone Bwlchgwyn termed Quarry, Sand Pit, Clay Pit or Ceased
shown 352889 .
Opencast Coal Site
Working is wholly underground, access
Not 326969 by shaft, adit or drift. Working may be
980.0 NE Coal, Deep Darnau Wood termed Colliery, Mine, Drift Mine, Slant, Ceased
shown 354330

Level, Adit or Ingoing Eye (Ingaun Ee -
Scots)
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3 Mining, Extraction & Natural
Cavities

3.1 Historical Mining

This dataset is derived from Groundsure unique Historical Land-use Database that are indicative of mining
or extraction activities.

Are there any Historical Mining areas within 1T000m of the study site boundary? Yes

The following Historical Mining information is provided by Groundsure:

ID Dis(tn::;\ce Direction NGR Details Date
12 164.0 NE gégg?é Lead Shaft 1872
13A 188.0 S gggggg Lead Shafts 1872
14 208.0 NE géggzé Old Lead Mine 1900
15A 215.0 S gég;ig Lead Shafts 1872
16B 229.0 S gég;gg Lead Shaft 1872
17B 230.0 SE géggfé Lead Shaft 1872
18 242.0 SE gégg; Lead Shaft 1872
19C 296.0 NE gégg;i Unspecified Shaft 1900
20C 297.0 NE gégg;g Lead Shafts 1872
21 327.0 NE ;Egggg Lead Shafts 1872
22 396.0 NE géggg; Lead Shafts 1872
23 461.0 w g?gg?; Lead Shaft 1872
S;:)?/tn 908.0 NE géiggg Unspecified Old Level 1960
srlm\lo?/tn 909.0 NE géiggg Old Lead Level 1949
sk,:‘o?/En 912.0 NE géig; Unspecified Old Level 1900
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3.2 Coal Mining

This dataset provides information as to whether the study site lies within a known coal mining affected
area as defined by the coal authority.

Are there any Coal Mining areas within 1000m of the study site boundary? Yes

The following Coal Mining information provided by the Coal Authority is not represented on Mapping:

Distance (m) Direction Details

The study site is located within the specified search distance of an identified mining area. Further details

0.0 Onsite concerning this can be obtained from the Coal Authority Helpline on 0845 762 6848.

3.3 Johnson Poole and Bloomer

This dataset provides information as to whether the study site lies within an area where JPB hold
information relating to mining.

Are there any JPB Mining areas within 1000m of the study site boundary? Yes

The following information provided by JPB is not represented on mapping: In addition to being located
inside an area where The Coal Authority have information on coal mining activities, Johnson Poole &
Bloomer (JPB) have information such as mining plans and maps held within their archive of mining
activities that have occurred within Tkm of this property which may supplement this information. Further
details and a quote for services can be obtained by emailing this report to enquiries.gs@jpb.co.uk.

3.4 Non-Coal Mining

This dataset provides information as to whether the study site lies within an area which may have been
subject to non-coal historic mining.

Are there any Non-Coal Mining areas within 1000m of the study site boundary? Yes

The following non-coal mining information is provided by the BGS:

ID Dls(t:;\ce Direction Name Commodity Assessment of likelihood
1 0.0 OnSite  Not available Vein Mineral Rare and localised small scale mining may have occurred.
5 4010 SE Not available Vein Mineral Occasional minor mining may have occurred but of restricted
extent.
3 421.0 S chltflihn\e/\ﬁz)les Vein Mineral Small scale mining may have occurred but restricted in extent.
4 569.0 SE Not available Iron Ore (Bedded) Rare and localised small scale mining may have occurred.
5 569.0 SE Not available Vein Mineral Rare and localised small scale mining may have occurred.
Not 712.0 S North Wales Iron Ore (Bedded)/Vein Mineral Rare and localised small scale mining may have occurred.
shown (Minera)
Not 7920 £ Not available Vein Mineral Occasional minor mining may have occurred but of restricted
shown extent.
Not 989.0 S North Wales Iron Ore (Bedded)/Vein Mineral Rare and localised small scale mining may have occurred.
shown (Minera)
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This dataset provides information from the Peter Brett Associates (PBA) mining cavities database
(compiled for the national study entitled “Review of mining instability in Great Britain, 1990” PBA has also

continued adding to this database) on mineral extraction by mining.

Are there any Non-Coal Mining cavities within 1000m of the study site boundary? Yes
The following Non-Coal Mining Cavities information provided by Peter Brett Associates:
Distance _. . . . . . .
ID (m) Direction NGR Address Superficial Deposits Bedrock Deposits Extracted Mineral
326600
9 3110 SE 353400 BWLCH GWYN, Clwyd - - Lead
Not 326500
shown /340 N 354300 COED MAWR, Clwyd - - Lead
3.6 Natural Cavities
This dataset provides information based on Peter Brett Associates natural cavities database.
Are there any Natural Cavities within 1000m of the study site boundary? Yes
The following Natural Cavities information provided by Peter Brett Associates:
ID Dls(tna1r)1ce Direction NGR Superficial Deposits Bedrock Deposits Cavity Type and Number
Carboniferous Limestone
326500 Supgrgroup,.Lower
11 494.0 N - Carboniferous Limestone, Vadose Cave x 1
354050 .
Upper Carboniferous
Limestone

3.7 Brine Extraction

This data provides information from the Coal Authority issued on behalf of the Cheshire Brine Subsidence

Compensation Board.

Are there any Brine Extraction areas within 1000m of the study site boundary?

Database searched and no data found.

No

Report Reference: HMD-147-2166816
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3.8 Gypsum Extraction
This dataset provides information on Gypsum extraction from British Gypsum records.

Are there any Gypsum Extraction areas within 1000m of the study site boundary? No

Database searched and no data found.

3.9 Tin Mining

This dataset provides information on tin mining areas and is derived from tin mining records. This search is
based upon postcode information to a sector level.

Are there any Tin Mining areas within 1000m of the study site boundary? No

Database searched and no data found.

3.10 Clay Mining
This dataset provides information on Kaolin and Ball Clay mining from relevant mining records.

Are there any Clay Mining areas within 1000m of the study site boundary? No

Database searched and no data found.

Report Reference: HMD-147-2166816
Client Reference: PO14287
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4 Natural Ground Subsidence
4.1 Shrink-Swell Clay Map
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4.2 Landslides Map

The Flas

© Crown copyright and database rights 2015.
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4.3 Ground Dissolution Soluble

Rocks Map
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4.4 Compressible Deposits Map
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4.5 Collapsible Deposits Map
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4.6 Running Sand Map
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4 Natural Ground Subsidence

The National Ground Subsidence rating is obtained through the 6 natural ground stability hazard
datasets, which are supplied by the British Geological Survey (BGS).

The following GeoSure data represented on the mapping is derived from the BGS Digital Geological map
of Great Britain at 1:50,000 scale.

What is the maximum hazard rating of natural subsidence within the study site*” boundary? Very Low

4.1 Shrink-Swell Clays

The following Shrink Swell information provided by the British Geological Survey:

ID Distance Direction Hazard Rating Details

(m)

Ground conditions predominantly non-plastic. No special actions required to avoid
problems due to shrink-swell clays. No special ground investigation required, and
increased construction costs or increased financial risks are unlikely due to
potential problems with shrink-swell clays.

1 0.0 On Site Negligible

4.2 Landslides

The following Landslides information provided by the British Geological Survey:

Distance

(m) Direction Hazard Rating Details
Slope instability problems are unlikely to be present. No special actions required to
1 0.0 On Site Very Low 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.

4.3 Ground Dissolution of Soluble Rocks

The following Ground Dissolution information provided by the British Geological Survey:

ID Distance Direction Hazard Rating Details

(m)

Soluble rocks are present, but unlikely to cause problems except under
exceptional conditions. No special actions required to avoid problems due to
1 0.0 On Site Negligible 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 includes an automatically generated 50m buffer zone around the site

Report Reference: HMD-147-2166816

Client Reference: PO14287
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4.4 Compressible Deposits

The following Compressible Deposits information provided by the British Geological Survey:

ID Dls(i;:;mce Direction Hazard Rating Details
No indicators for compressible ground identified. No special actions required to
1 0.0 On Site Negligible avoid problems due to compressible ground. No special ground investigation

required, and increased construction costs or increased financial risks are unlikely
due to potential problems with compressible ground.

4.5 Collapsible Deposits

The following Collapsible Rocks information provided by the British Geological Survey:

ID Dls(tr:r)\ce Direction Hazard Rating Details

Deposits with potential to collapse when loaded and saturated are unlikely to be
1 0.0 On Site Very Low present. No special ground investigation required or increased construction costs
or increased financial risk due to potential problems with collapsible deposits.

4.6 Running Sands

The following Running Sands information provided by the British Geological Survey:

ID D|s(t:1|)1ce Direction Hazard Rating Details
No indicators for running sand identified. No special actions required to avoid
1 0.0 On Site Negligible problems due to running sand. No special ground investigation required, and

increased construction costs or increased financial risks are unlikely due to
potential problems with running sand.

Report Reference: HMD-147-2166816
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5 Borehole Records Map
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The systematic analysis of data extracted from the BGS Borehole Records database provides the

following information.

Records of boreholes within 250m of the study site boundary:

10

ID Dis(t:\r;ce Direction NGR BGS Reference Drilled Length Borehole Name

1 930 E ;Egggg SJ25SE19 39.62 UNITED STEEL 9

2 950 NE gégggg SJ25SE1720 1.0 BWLCHSGF\(X\;\_I, TRIAL
3 1180 N gégigg SJ25SE1719 10 BWLCHSGFYXQ’ TRIAL
4 1430  NW §§§§?8 SJ25SE1718 1.0 BWLCHSFYX\Q" TRIAL
5 1710 NE gégg?g SJ25SE1721 10 BWLCHSGFYX\Q TRIAL
6  179.0 S ggggzg SJ25SE1729 1.0 BWLCHGWYN SHAFT
7 2050 E ggggig SJ25SE24 48.62 UNITED STEEL 14

8 2110 S gég;?g SJ25SE1715 10 BWLCHSGF"’X\Q TRIAL
9 2140 S gégggg SJ25SE1716 10 BWLCHSGFYX\QL TRIAL
10 2330 SE gég;‘ig SJ25SE1717 1.0 BWLCHSGFYX\;_Il\_I, TRIAL

The borehole records are available using the hyperlinks below: Please note that if the donor of the
borehole record has requested the information be held as commercial-in-confidence, the additional data

will be held separately by the BGS and a formal request must be made for its release.

#1:
#2:
#3:
#4:
#5:
#H6:
#7:
#8:
#9:
#10: scans.bgs.ac.uk/sobi_scans/boreholes/146859

Report Reference: HMD-147-2166816
Client Reference: PO14287

scans.bgs.ac.uk/sobi_scans/boreholes/145020

scans.bgs.ac.uk/sobi_scans/boreholes/146862
scans.bgs.ac.uk/sobi_scans/boreholes/146861

scans.bgs.ac.uk/sobi_scans/boreholes/146860

scans.bgs.ac.uk/sobi_scans/boreholes/146863
scans.bgs.ac.uk/sobi_scans/boreholes/146871
scans.bgs.ac.uk/sobi_scans/boreholes/145025
scans.bgs.ac.uk/sobi_scans/boreholes/146857
scans.bgs.ac.uk/sobi_scans/boreholes/146858
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6 Estimated Background Soil

Chemistry

Q

Records of background estimated soil chemistry within 250m of the study site boundary:

nd

sure

GEMNCE

16

For further information on how this data is calculated and limitations upon its use, please see the
Groundsure Geoinsight User Guide, available on request.

Distance (m) Direction Sample Type Arsenic (As) Cadmium (Cd) Chromium (Cr) Nickel (Ni) Lead (Pb)
0.0 On Site RuSoilExAs <15 mg/kg <1.8 mg/kg 60 - 90 mg/kg <15mg/kg 300 - 600 mg/kg
55.0 S RuSoilExAs <15 mg/kg <1.8 mg/kg 60 - 90 mg/kg <15 mg/kg 602]5/1@()0
56.0 N RuSoilExAs <15 mg/kg <1.8 mg/kg 60 - 90 mg/kg <15mg/kg 300 -600 mg/kg
63.0 S RuSoilExAs <15 mg/kg <1.8mg/kg  60-90mg/kg <15 mg/kg 60r?1c:|/1kzgoo
106.0 E RuSoilExAs <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30 mg/kg 300 - 600 mg/kg
130.0 N RuSoilExAs <15 mg/kg <1.8 mg/kg 60 - 90 mg/kg <15mg/kg 300 -600 mg/kg
150.0 NE RuSoilExAs <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30 mg/kg 300 - 600 mg/kg
162.0 E RuSoilExAs <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30mg/kg 300 - 600 mg/kg
165.0 NW RuSoilExAs <15 mg/kg <1.8 mg/kg 60 - 90 mg/kg <15mg/kg 300 - 600 mg/kg
170.0 E RuSoilExAs <15 mg/kg <1.8 mg/kg 60 - 90 mg/kg <15mg/kg 300 -600 mg/kg
175.0 E RuSoilExAs <15 mg/kg <1.8 mg/kg 60 - 90 mg/kg <15 mg/kg 6OnCié/1k2900
182.0 E RuSoilExAs <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30 mg/kg 300 - 600 mg/kg
196.0 NE RuSoilExAs <15 mg/kg <1.8 mg/kg 60 - 90 mg/kg <15mg/kg 300 -600 mg/kg
222.0 w RuSoilExAs <15 mg/kg <1.8 mg/kg 60 - 90 mg/kg <15 mg/kg 60215/12900
225.0 S RuSoilExAs <15 mg/kg <1.8 mg/kg 60 -90 mg/kg <15 mg/kg 60:]?;/1@00
228.0 NW RuSoilExAs <15 mg/kg <1.8 mg/kg 60-90mg/kg 15-30 mg/kg 300 - 600 mg/kg

*As this data is based upon underlying 1:50,000 scale geological information, a 50m buffer has been

added to the search radius.
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7 Railways and Tunnels Map
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7 Railways and Tunnels

7.1 Tunnels

This data is derived from OpenStreetMap and provides information on the possible locations of
underground railway systems in the UK - the London Underground, the Tyne & Wear Metro and the
Glasgow Subway.

Have any underground railway lines been identified within the study site boundary? No
Have any underground railway lines been identified within 250m of the study site boundary? No

Database searched and no data found.

Any records that have been identified are represented on the Railways and Tunnels Map.

This data is derived from Ordnance Survey mapping and provides information on the possible locations of
railway tunnels forming part of the UK overground railway network.

Have any other railway tunnels been identified within the site boundary? No
Have any other railway tunnels been identified within 250m of the site boundary? No
Database searched and no data found.

Any records that have been identified are represented on the Railways and Tunnels Map.

7.2 Historical Railway and Tunnel Features

This data is derived from Groundsure's unique Historical Land-use Database and contains features
relating to tunnels, railway tracks or associated works that have been identified from historical Ordnance
Survey mapping.

Have any historical railway or tunnel features been identified within the study site boundary? No
Have any historical railway or tunnel features been identified within 250m of the study site boundary? No
Database searched and no data found.

Any records that have been identified are represented on the Railways and Tunnels Map.

Report Reference: HMD-147-2166816
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7.3 Historical Railways

This data is derived from OpenStreetMap and provides information on the possible alignments of
abandoned or dismantled railway lines in proximity to the study site.

Have any historical railway lines been identified within the study site boundary? No
Have any historical railway lines been identified within 250m of the study site boundary? No
Database searched and no data found.

Note: multiple sections of the same track may be listed in the detail above

Any records that have been identified are represented on the Railways and Tunnels Map.

7.4 Active Railways

These datasets are derived from Ordnance Survey mapping and OpenStreetMap and provide information
on the possible locations of active railway lines in proximity to the study site.

Have any active railway lines been identified within the study site boundary? No
Have any active railway lines been identified within 250m of the study site boundary? No
Database searched and no data found.

Note: multiple sections of the same track may be listed in the detail above
Any records that have been identified are represented on the Railways and Tunnels Map.

7.5 Railway Projects

These datasets provide information on the location of large scale railway projects High Speed 2 and
Crossrail 1.

Is the study site within 5km of the route of the High Speed 2 rail project? No
Is the study site within 500m of the route of the Crossrail 1 rail project? No

Further information on proximity to these routes, the project construction status and associated works can
be obtained through the purchase of a Groundsure HS2 and Crossrail 1 Report.

The route data has been digitised from publicly available maps by Groundsure. The route as provided
relates to the Crossrail 1 project only, and does not include any details of the Crossrail 2 project, as final
details of the route for Crossrail 2 are still under consultation.
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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.

Fax: 0115 936 3276.
Email:enquiries@bgs.ac.uk
Web:www.bgs.ac.uk
BGS Geological Hazards Reports and general geological enquiries

British
Geological Survey

MNATURAL ENVIROMMENT RESEARCH COUNCIL

British Gypsum

British Gypsum Ltd
East Leake
Loughborough
Leicestershire
LE12 6HX

jﬁ British Gypsum

The Coal Authority

200 Lichfield Lane
Mansfield
Notts NG18 4RG
Tel: 0345 7626 848
DX 716176 Mansfield 5
www.coal.gov.uk

SAINT-GOBAIN
==
)

The Coal
Authority

Public Health England

Public information access office
Public Health England, Wellington House
133-155 Waterloo Road, London, SE1 8UG
https://www.gov.uk/government/organisations/public-health-
england
Email: enquiries@phe.gov.uk
Main switchboard: 020 7654 8000

Public Health
England

Johnson Poole & Bloomer Limited

Harris and Pearson Building, Brettel Lane
Brierley Hill, West Midlands
DY5 3LH
Tel: +44 (0) 1384 262 000
Email:enquiries.gs@jpb.co.uk
Website: www.jpb.co.uk

JOHNSON
POOLE &
BLOOMER

CONSU

LTANTS

Ordnance Survey

Adanac Drive, Southampton
SO16 0AS

Tel: 08456 050505
Website: http://www.ordnancesurvey.co.uk/

Mapping

Ordnance
Survey”

sourced from

Getmapping PLC
Virginia Villas, High Street, Hartley Witney,
Hampshire RG27 8NW
Tel: 01252 845444
Website:http://www1.getmapping.com/

L . ®
A7 getmapping

Peter Brett Associates

Caversham Bridge House
Waterman Place
Reading
Berkshire RG1 8DN
Tel: +44 (0)118 950 0761 E-mail:reading@pba.co.uk
Website:http://www.peterbrett.com/home

peterborett

Report Reference: HMD-147-2166816
Client Reference: PO14287

43



Contact Details S
Groundsure

Acknowledgements: Ordnance Survey © Crown Copyright and/or Database Right. All Rights Reserved. Licence Number [03421028].
This report has been prepared in accordance with the Groundsure Ltd standard Terms and Conditions of business for work of this

nature.

Report Reference: HMD-147-2166816
Client Reference: PO14287

44



Standard Terms and Conditions

1 Definitions

In these terms and conditions unless the context otherwise requires:
“Beneficiary” means the person or entity for whose benefit the Client has
obtained the Services.

“Client” means the party or parties entering into a Contract with Groundsure.
“Commercial” means any building or property which is not Residential.
“Confidential Information” means the contents of this Contract and all
information received from the Client as a result of, or in connection with, this
Contract other than

(i) information which the Client can prove was rightfully in its
possession prior to disclosure by Groundsure and
(i) any information which is in the public domain (other than

by virtue of a breach of this Contract).

“Support Services” means Support Services provided by Groundsure including,
without limitation, interpreting third party and in-house environmental data,
providing environmental support advice, undertaking environmental audits and
assessments, Site investigation, Site monitoring and related items.

“Contract” means the contract between Groundsure and the Client for the
provision of the Services, and which shall incorporate these terms and
conditions, the Order, and the relevant User Guide.

“Third Party Data Provider” means any third party providing Third Party
Content to Groundsure.

“Data Reports” means reports comprising factual data with no accompanying
interpretation.

“Fees” has the meaning set out in clause 5.1.

“Groundsure” means Groundsure Limited, a company registered in England
and Wales under number 03421028.

“Groundsure Materials” means all materials prepared by Groundsure and
provided as part of the Services, including but not limited to Third Party
Content, Data Reports, Mapping, and Risk Screening Reports.

“Intellectual Property” means any patent, copyright, design rights, trade or
service mark, moral rights, data protection rights, know-how or trade mark in
each case whether registered or not and including applications for the same or
any other rights of a similar nature anywhere in the world.

“Mapping” means a map, map data or a combination of historical maps of
various ages, time periods and scales.

“Order” means an electronic, written or other order form submitted by the
Client requesting Services from Groundsure in respect of a specified Site.
“Ordnance Survey” means the Secretary of State for Business, Innovation and
Skills, acting through Ordnance Survey, Adanac Drive, Southampton, SO16
OAS, UK.

“Order Website” means the online platform through which Orders may be
placed by the Client and accepted by Groundsure.

“Report” means a Risk Screening Report or Data Report for Commercial or
Residential property.

“Residential” means any building or property used as or intended to be used as
a single dwelling.

“Risk Screening Report” means a risk screening report comprising factual data
with an accompanying interpretation by Groundsure.

“Services” means any Report, Mapping and/or Support Services which
Groundsure has agreed to provide by accepting an Order pursuant to clause
2.6.

"Site" means the area of land in respect of which the Client has requested
Groundsure to provide the Services.

“Third Party Content” means data, database information or other information
which is provided to Groundsure by a Third Party Data Provider.

"User Guide" means the user guide, as amended from time to time, available
upon request from Groundsure and on the website (www.Groundsure.com) and
forming part of this Contract.

2 Scope of Services, terms and conditions, requests for insurance
and quotations

2.1 Groundsure agrees to provide the Services in accordance with the Contract.
2.2 Groundsure shall exercise reasonable skill and care in the provision of the
Services.

2.3 Subject to clause 7.3 the Client acknowledges that it has not relied on any
statement or representation made by or on behalf of Groundsure which is not
set out and expressly agreed in writing in the Contract and all such statements
and representations are hereby excluded to the fullest extent permitted by law.
2.4 The Client acknowledges that terms and conditions appearing on a Client’s
order form, printed stationery or other communication, or any terms or
conditions implied by custom, practice or course of dealing shall be of no effect,
and that this Contract shall prevail over all others in relation to the Order.

2.5 If the Client or Beneficiary requests insurance in conjunction with or as a
result of the Services, Groundsure shall use reasonable endeavours to
recommend such insurance, but makes no warranty that such insurance shall
be available from insurers or that it will be offered on reasonable terms. Any
insurance purchased by the Client or Beneficiary shall be subject solely to the
terms of the policy issued by insurers and Groundsure will have no liability
therefor. In addition you acknowledge and agree that Groundsure does not act
as an agent or broker for any insurance providers. The Client should take (and
ensure that the Beneficiary takes) independent advice to ensure that the
insurance policy requested or offered is suitable for its requirements.

2.6 Groundsure's quotations or proposals are valid for a period of 30 days only
unless an alternative period of time is explicitly stipulated by Groundsure.

Groundsure reserves the right to withdraw any quotation or proposal at any
time before an Order is accepted by Groundsure. Groundsure's acceptance of
an Order shall be binding only when made in writing and signed by
Groundsure's authorised representative or when accepted through the Order
Website.

3 The Client’s obligations
3.1The Client shall comply with the terms of this Contract and

(i) procure that the Beneficiary or any third party relying on
the Services complies with and acts as if it is bound by the Contract and
(ii) be liable to Groundsure for the acts and omissions of the

Beneficiary or any third party relying on the Services as if such acts and
omissions were those of the Client.

3.2 The Client shall be solely responsible for ensuring that the Services are
appropriate and suitable for its and/or the Beneficiary’s needs.

3.3 The Client shall supply to Groundsure as soon as practicable and without
charge all requisite information (and the Client warrants that such information
is accurate, complete and appropriate), including without Llimitation any
environmental information relating to the Site and shall give such assistance as
Groundsure shall reasonably require in the provision of the Services including,
without limitation, access to the Site, facilities and equipment.

3.4 Where the Client’s approval or decision is required to enable Groundsure to
carry out work in order to provide the Services, such approval or decision shall
be given or procured in reasonable time and so as not to delay or disrupt the
performance of the Services.

3.5 Save as expressly permitted by this Contract the Client shall not, and shall
procure that the Beneficiary shall not, re-sell, alter, add to, or amend the
Groundsure Materials, or use the Groundsure Materials in a manner for which
they were not intended. The Client may make the Groundsure Materials
available to a third party who is considering acquiring some or all of, or
providing funding in relation to, the Site, but such third party cannot rely on the
same unless expressly permitted under clause 4.

3.6 The Client is responsible for maintaining the confidentiality of its user name
and password if using the Order Website and the Client acknowledges that
Groundsure accepts no liability of any kind for any loss or damage suffered by
the Client as a consequence of using the Order Website.

4 Reliance

4.1The Client acknowledges that the Services provided by Groundsure consist
of the presentation and analysis of Third Party Content and other content and
that information obtained from a Third Party Data Provider cannot be
guaranteed or warranted by Groundsure to be reliable.

4.2 In respect of Data Reports, Mapping and Risk Screening Reports, the
following classes of person and no other are entitled to rely on their contents;

(i) the Beneficiary,

(ii) the Beneficiary's professional advisers, (iii) any person
providing funding to the Beneficiary in relation to the Site (whether directly or
as part of a lending syndicate),

(iv) the first purchaser or first tenant of the Site, and

(v) the professional advisers and lenders of the first purchaser
or tenant of the Site.

4.3 In respect of Support Services, only the Client, Beneficiary and parties
expressly named in a Report and no other parties are entitled to rely on its
contents.

4.4 Save as set out in clauses 4.2 and 4.3 and unless otherwise expressly agreed
in writing, no other person or entity of any kind is entitled to rely on any
Services or Report issued or provided by Groundsure. Any party considering
such Reports and Services does so at their own risk.

5 Fees and Disbursements

5.1Groundsure shall charge and the Client shall pay fees at the rate and
frequency specified in the written proposal, Order Website or Order
acknowledgement form, plus (in the case of Support Services) all proper
disbursements incurred by Groundsure. The Client shall in addition pay all value
added tax or other tax payable on such fees and disbursements in relation to
the provision of the Services (together “Fees”).

5.2 The Client shall pay all outstanding Fees to Groundsure in full without
deduction, counterclaim or set off within 30 days of the date of Groundsure’s
invoice or such other period as may be agreed in writing between Groundsure
and the Client ("Payment Date"). Interest on late payments will accrue on a
daily basis from the Payment Date until the date of payment (whether before
or after judgment) at the rate of 8% per annum.

5.3 The Client shall be deemed to have agreed the amount of any invoice unless
an objection is made in writing within 28 days of the date of the invoice. As soon
as reasonably practicable after being notified of an objection, without prejudice
to clause 5.2 a member of Groundsure’s management team will contact the
Client and the parties shall then use all reasonable endeavours to resolve the
dispute within 15 days.

6 Intellectual Property and Confidentiality

6.1 Subject to

(i) full payment of all relevant Fees and

(i) compliance with this Contract, the Client is granted (and is
permitted to sub-licence to the Beneficiary) a royalty-free, worldwide, non-
assignable and (save to the extent set out in this Contract) non-transferable
licence to make use of the Groundsure Materials.
6.2 All Intellectual Property in the Groundsure Materials are and shall remain
owned by Groundsure or Groundsure's licensors (including without limitation
the Third Party Data Providers) the Client acknowledges, and shall procure



acknowledgement by the Beneficiary of, such ownership. Nothing in this
Contract purports to transfer or assign any rights to the Client or the
Beneficiary in respect of such Intellectual Property.

6.3 Third Party Data Providers may enforce any breach of clauses 6.1 and 6.2
against the Client or Beneficiary.

6.4 The Client shall, and shall procure that any recipients of the Groundsure
Materials shall:

(i) not remove, suppress or modify any trade mark, copyright
or other proprietary marking belonging to Groundsure or any third party from
the Services;

(ii) use the information obtained as part of the Services in
respect of the subject Site only, and shall not store or reuse any information
obtained as part of the Services provided in respect of adjacent or nearby sites;

(iii) not create any product or report which is derived directly
or indirectly from the Services (save that those acting in a professional capacity
to the Beneficiary may provide advice based upon the Services);

(iv) not combine the Services with or incorporate such Services
into any other information data or service;

(v) not reformat or otherwise change (whether by
modification, addition or enhancement), the Services (save that those acting for
the Beneficiary in a professional capacity shall not be in breach of this clause
6.4(v) where such reformatting is in the normal course of providing advice
based upon the Services);

(vi) where a Report and/or Mapping contains material
belonging to Ordnance Survey, acknowledge and agree that such content is
protected by Crown Copyright and shall not use such content for any purpose
outside of receiving the Services; and

(vii) not copy in whole or in part by any means any map prints
or run-on copies containing content belonging to Ordnance Survey (other than
that contained within Ordnance Survey’s OS Street Map) without first being in
possession of a valid Paper Map Copying Licence from Ordnance Survey,

6.5 Notwithstanding clause 6.4, the Client may make reasonable use of the
Groundsure Materials in order to advise the Beneficiary in a professional
capacity. However, Groundsure shall have no liability in respect of any advice,
opinion or report given or provided to Beneficiaries by the Client.

6.6 The Client shall procure that any person to whom the Services are made
available shall notify Groundsure of any request or requirement to disclose,
publish or disseminate any information contained in the Services in accordance
with the Freedom of Information Act 2000, the Environmental Information
Regulations 2004 or any associated legislation or regulations in force from time
to time.

7.Liability: Particular Attention Should Be Paid To This Clause

7.1 This Clause 7 sets out the entire liability of Groundsure, including any
liability for the acts or omissions of its employees, agents, consultants,
subcontractors and Third Party Content, in respect of:

(i) any breach of contract, including any deliberate breach of

the Contract by Groundsure or its employees, agents or

subcontractors;

(i) any use made of the Reports, Services, Materials or any

part of them; and

(iii) any representation, statement or tortious act or omission
(including negligence) arising under or in connection with the Contract.

7.2 All warranties, conditions and other terms implied by statute or common
law are, to the fullest extent permitted by law, excluded from the Contract.

7.3 Nothing in the Contract limits or excludes the liability of the Supplier for
death or personal injury resulting from negligence, or for any damage or
liability incurred by the Client or Beneficiary as a result of fraud or fraudulent
misrepresentation.

7.4 Groundsure shall not be liable for

(i) loss of profits;

(i) loss of business;

(iii) depletion of goodwill and/or similar losses;

(iv) loss of anticipated savings;

(v) loss of goods;

(vi) loss of contract;

(vii) loss of use;

(viii) loss or corruption of data or information;

(ix) business interruption;

(x) any kind of special, indirect, consequential or pure
economic loss, costs, damages, charges or expenses;

(xi) loss or damage that arise as a result of the use of all or
part of the Groundsure Materials in breach of the Contract;

(xii) loss or damage arising as a result of any error, omission or
inaccuracy in any part of the Groundsure Materials where such error, omission
or inaccuracy is caused by any Third Party Content or any reasonable
interpretation of Third Party Content;

(xiii) loss or damage to a computer,
telephone or other property; and

(xiv) loss or damage caused by a delay or loss of use of
Groundsure’s internet ordering service.

7.5 Groundsure’s total liability in relation to or under the Contract shall be
limited to £10 million for any claim or claims.

7.6 Groundsure shall procure that the Beneficiary shall be bound by limitations
and exclusions of liability in favour of Groundsure which accord with those
detailed in clauses 7.4 and 7.5 (subject to clause 7.3) in respect of all claims
which the Beneficiary may bring against Groundsure in relation to the Services
or other matters arising pursuant to the Contract.

software, modem,

8 Groundsure’s right to suspend or terminate

8.1 If Groundsure reasonably believes that the Client or Beneficiary has not
provided the information or assistance required to enable the proper provision
of the Services, Groundsure shall be entitled to suspend all further performance
of the Services until such time as any such deficiency has been made good.

8.2 Groundsure shall be entitled to terminate the Contract immediately on
written notice in the event that:

(i) the Client fails to pay any sum due to Groundsure within
30 days of the Payment Date; or
(i) the Client (being an individual) has a bankruptcy order

made against him or (being a company) shall enter into liquidation whether
compulsory or voluntary or have an administration order made against it or if a
receiver shall be appointed over the whole or any part of its property assets or
undertaking or if the Client is struck off the Register of Companies or dissolved;
or

(iii) the Client being a company is unable to pay its debts
within the meaning of Section 123 of the Insolvency Act 1986 or being an
individual appears unable to pay his debts within the meaning of Section 268 of
the Insolvency Act 1986 or if the Client shall enter into a composition or
arrangement with the Client’s creditors or shall suffer distress or execution to
be levied on his goods; or

(iv) the Client or the Beneficiary breaches any term of the
Contract (including, but not limited to, the obligations in clause 4) which is
incapable of remedy or if remediable, is not remedied within five days of notice
of the breach.

9. Client’s Right to Terminate and Suspend

9.1 Subject to clause 10.1, the Client may at any time upon written notice
terminate or suspend the provision of all or any of the Services.

9.2 In any event, where the Client is a consumer (and not a business) he/she
hereby expressly acknowledges and agrees that:

(i) the supply of Services under this Contract (and therefore
the performance of this Contract) commences immediately upon Groundsure's
acceptance of the Order; and

(ii) the Reports and/or Mapping provided under this Contract
are

(a) supplied to the Client's specification(s) and in any event
(b) by their nature cannot be returned.

10 Consequences of Withdrawal, Termination or Suspension

10.1 Upon termination of the Contract:

(i) Groundsure shall take steps to bring to an end the Services
in an orderly manner, vacate any Site with all reasonable speed and shall deliver
to the Client and/or Beneficiary any property of the Client and/or Beneficiary in
Groundsure’s possession or control; and

(ii) the Client shall pay to Groundsure all and any Fees
payable in respect of the performance of the Services up to the date of
termination or suspension. In respect of any Support Services provided, the
Client shall also pay Groundsure any additional costs incurred in relation to the
termination or suspension of the Contract.

11 Anti-Bribery

11.1 The Client warrants that it shall:

(i) comply with all applicable laws, statutes and regulations
relating to anti-bribery and anti-corruption including but not limited to the
Bribery Act 2010;

(i) comply with such of Groundsure's anti-bribery and anti-
corruption policies as are notified to the Client from time to time; and

(iii) promptly report to Groundsure any request or demand for
any undue financial or other advantage of any kind received by or on behalf of
the Client in connection with the performance of this Contract.

11.2 Breach of this Clause 11 shall be deemed a material breach of this
Contract.

12 General

12.1 The Mapping contained in the Services is protected by Crown copyright
and must not be used for any purpose other than as part of the Services or as
specifically provided in the Contract.

12.2 The Client shall be permitted to make one copy only of each Report or
Mapping Order. Thereafter the Client shall be entitled to make unlimited copies
of the Report or Mapping Order only in accordance with an Ordnance Survey
paper map copy license available through Groundsure.

12.3 Groundsure reserves the right to amend or vary this Contract. No
amendment or variation to this Contract shall be valid unless signed by an
authorised representative of Groundsure.

12.4 No failure on the part of Groundsure to exercise, and no delay in
exercising, any right, power or provision under this Contract shall operate as a
waiver thereof.

12.5 Save as expressly provided in this Contract, no person other than the
persons set out therein shall have any right under the Contract (Rights of Third
Parties) Act 1999 to enforce any terms of the Contract.

12.6 The Secretary of State for Business, Innovation and Skills (“BIS”) or BIS’
successor body, as the case may be, acting through Ordnance Survey may
enforce a breach of clause 6.4(vi) and clause 6.4(vii) of these terms and
conditions against the Client in accordance with the provisions of the Contracts
(Rights of Third Parties) Act 1999.

12.7 Groundsure shall not be liable to the Client if the provision of the Services
is delayed or prevented by one or more of the following circumstances:



(i) the Client or Beneficiary’s failure to provide facilities,
access or information;

(i) fire, storm, flood, tempest or epidemic;

(iii) Acts of God or the public enemy;

(iv) riot, civil commotion or war;

(v) strikes, labour disputes or industrial action;

(vi) acts or regulations of any governmental or other agency;

(vii) suspension or delay of services at public registries by Third
Party Data Providers;

(viii) changes in law; or

(ix) any other reason beyond Groundsure’s reasonable control.

In the event that Groundsure is prevented from performing the Services (or any
part thereof) in accordance with this clause 12.6 for a period of not less than 30
days then Groundsure shall be entitled to terminate this Contract immediately
on written notice to the Client.

12.8 Any notice provided shall be in writing and shall be deemed to be properly
given if delivered by hand or sent by first class post, facsimile or by email to the
address, facsimile number or email address of the relevant party as may have
been notified by each party to the other for such purpose or in the absence of
such notification the last known address.

12.9 Such notice shall be deemed to have been received on the day of delivery
if delivered by hand, facsimile or email (save to the extent such day is not a
working day where it shall be deemed to have been delivered on the next
working day) and on the second working day after the day of posting if sent by
first class post.

12.10 The Contract constitutes the entire agreement between the parties and
shall supersede all previous arrangements between the parties relating to the
subject matter hereof.

12.11 Each of the provisions of the Contract is severable and distinct from the
others and if one or more provisions is or should become invalid, illegal or
unenforceable, the validity and enforceability of the remaining provisions shall
not in any way be tainted or impaired.

12.12 This Contract shall be governed by and construed in accordance with
English law and any proceedings arising out of or connected with this Contract
shall be subject to the exclusive jurisdiction of the English courts.

12.13 Groundsure is an executive member of the Council of Property Search
Organisation (CoPSO) and has signed up to the Search Code administered by
the Property Codes Compliance Board (PCCB). All Risk Screening Reports shall
be supplied in accordance with the provisions of the Search Code.

12.14 If the Client or Beneficiary has a complaint about the Services, written
notice should be given to the Compliance Officer at Groundsure who will
respond in a timely manner.

12.15 The Client agrees that it shall, and shall procure that each Beneficiary
shall, treat in confidence all Confidential Information and shall not, and shall
procure that each Beneficiary shall not (i) disclose any Confidential Information
to any third party other than in accordance with the terms of this Contract; and
(ii) use Confidential Information for a purpose other than the exercise of its
rights and obligations under this Contract. Subject to clause 6.6, nothing shall
prevent the Client or any Beneficiary from disclosing Confidential Information
to the extent

required by law

© Groundsure Limited June 2013
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The Coal Authority, Property Search Services, 200 Lichfield Lane, Berry Hill, Mansfield, Nottinghamshire, NG 18 4RG

Website: Www.groundstability,com Phone: 0345 762 6a4g DX 716176 MANSFIELD 5

ETSOSs Our reference- 51000747829001
WILLOW MiLL Your reference: ATD-1887907-wsg7
UNIT 2-5 FELL vIEW Date of your enquiry: 20 January 2015
CATON Date we received your enquiry: 20 January 2015
II::::EEEITHEF?E Date of issye: 20 January 2015
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| This Eu_arﬁ-s_l_‘ﬁe prop

e

Residential Coal Authority Mining Report

described in the address below and the attached pian,

This report Is based on and limited to the records held by, the Coal Authority, and the Cheshire Brine

 _ Coalmining __[See comments befow,
_ Brine Compensation Disfriet | __No ]
Information from the Coal Authority
Underground coal mining
Past

According to the records in our Possession, the Property is not within the Zone of likely physical

influence on the surface from past underground workings,
Present

The Property is not in the likely zane of influence of any present underground coal workings.

Future

The property is not in an area for which the Coal Authority is determining whether 1o grant a

licence to remove coal using underground methods.

The property is not in an area for which a licence has been granted 1o femove or otherwise work

coal using underground methods.

The property is not in an area that is likely to be affected at the surface from any planned future

workings.

All rights resarved. You must not reproduce, store or transmit any part of this document unfess ¥ou have our written permission,
£ The Coal Authority
Residential Coal Autharity Mining Report - 51000747823001 Page 1of 7



However, reserves of coal exist in the local area which could be worked at some time in the
future.

No notice of the risk of the land being affecteq by subsidence has been given under section 46 of
the Coal Mining Subsidence Act 1991,

Mine entries

There are ng known coal mine entries Within, or within 20 metres of, the boundary of the
Property.

Past
The property is not within the boundary of an Opencast site from which coal has been removed
by opencast methods.
Present
The property does nop lie within 200 metres of the boundary of an Opencast site from which coal
is being removed by opencast methods,
Future
The property is not within 800 metres of the boundary of an Opencast site for which the Coal
Authority is determining whether 1o grant a licence to remove coal by opencast methods,
The property is not within 800 metres of the boundary of an Opencast site for which a licence to
remove coal by Opencast methods has been granted.

Coal mining subsidence
The Coal Authority has not received a damage notice or claim for the Subject property, or any
property within 50 metres, since 315t October 1994,
There is no current Stop Notice delaying the start of remedial works or repairs to the property,
The Autharity is not aware of any request having been made to Carry out preventive works before
coal is worked under section 33 of the Coal Mining Subsidence Act 1991,

There is no record of a mine gas emission requiring action by the Coal Autharity within the
boundary of the property,
Hazards related to coal mining

The property has not been subject to remedial Works, by or on behalf of the Authority, under its
Emergency Surface Hazard Call Out procedures,

Information from the Cheshire Brine Subsidence Compensation Board
The Property lies outside the Cheshire Brine Compensation District.

Additional Remarks
This report is Prepared in accordance with the Law Society's Guidance Notes 2008, the User
Guide 2006 and the Coal Authority and Cheshire Brine Board's Terms ang Conditions 2006,
The Coal Authority owns the COopyright in this report, The information we have used to write this

prohibited. If we provide a report for you, this does not mean that copyright and any other rights
will pass o You. However, you can use the report for yaur own purposes.

Where this Report is for a residential Property, insurance js included to cover any loss in property
value caused by any changes in the information contained in this report. Please see the attached
certificate of insurance for the terms and conditions of this insurance. The Insurance does not
cover non-residentjal property or interpretive reports,

& The Coal Authority =
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Palicy Summary - Coal & Bring Search Report Insurance

Thisis a sumimary of thg policy and dyes ol contam the fuj terms and conditions of the cover which can be fauny in the policy documen, 1y 13 Important thap
You read the pokcy documens carefily when ¥OU receive i,

Name of the Insurer

The insurer [s Aviva Insurance Limileq. Registered in Seotland No, 2116, Registered Office: Pitheaviis Perth PH2 onK Authonsed by tha Frudentia
Regulation Authority and regulated by the Financial Conduct Autharily and tha Prudental Regulation Authority,

The Coal Authority

The Coal Autharity, 4 NDRg (nan-departmaomal pubilic body) sponsaraq by DECC (Deparment for Energy and Climate Change) 200 Lichiield Lane Mansfisld
Nattinghamshira NG18 4R i responsible for producing the coal & brine search TERan, 1ssuing the policy, collecting the Pramium and declaring the
existence of (he palicy to Aviva Insurance Limijad,

Type of Insurance and Cover
a4, The policy 5 idenced by the policy that s attached [y the gog) & biing search Feport proniden by The Cpal Authority in respect of & search in faarem
{2006),

b, Whare a coal £ trine search repart has been obtained In connection with a sale of the Propeny, cover is Provided for the benefi of 4 purchaser and
their lendar: in the case of g "8-mortgage or where the 2XISHNG pwner chooses o obtain 5 coal & brine seareh epait, cover is pravided far the
benefit of the pwrer and their lender.

¢ The policy affars Pratection againer loss sustained by the gwner oy the praperty if any new problems or adverse gntries gra revealed in g
subsequent coal & brine search raport which were nog revealed by the original report (o which the palicy was Allached,

b Forthe purpses of the Policy loss inchudes:.
) any reduction in the markel valug of fhe Property directhy altriburable o Changes m the Infermation revealad in tha cogl & brine seareh tepon
compiled against the Property. and
(i) all other costs And Bxpenses ineyrrad which we have agreed. in writing, 1o Cover,
& Asingle preqium his been Pt In 1espect of the cousr Provided undes (e policy; 1he palicy remains in effect unil you sell tha Property. or it you
ara he lender, the deni Secured by the MeNgange has begn e,

d  You Lannat transter the benefits af the peicy to anyone else, Howevar it vou die whilst you sl haye the benefit of ther coner pravided by the policy,
the Benet wl PAs= to your estale and benaliciarieg,

1he policy does ngy Cover loss refating o strustural ar gthar Physical damapge caused o the Propedty by subsidence. flanding ar Otheraise,
The palicy does ot EOVET you for any loss in refatlon 1o any maner fevealed in the coal & trina search repart to which the policy is attachad nor in
relation to any mattes that yoy wera Otherwise aware of an or batarg the policy was (TN

Cancellation Rights

You have tha stataory right 1o CAncel vour policy within 14 days either frgm the day of purchiase of the palicy ar the day on which YOU receive your podicy,
whichevar i5 the later. IF you wish 10 cancel and the Insurance cover has nor yel commencad, You will be entitted 1o a ful) refund of the premium Paid,

A

b,

¢, The Frapeny must be an LXIBANg (La it musg have bean fved In) single residenga house, far or maisonans in the Uniled Kingdam,
d

E

How to elalm

It you need tm maks A clamn please wigs 1o Aviva Legal Indemnities, PO Ry 6, 14 Surray Street, Norwich, MR 3NS, quoting your palicy number, Telephone
0800 158 2235, Please enclosp Your policy and the coal & brine search repon atlached 1o it togear with the subsequent coal & bring search report giving
fese 1o the claim,

Telephone Call Recording
For your and gur 12Nt protecion tetephane calls may be recorded andios monitored.

If ¥ou Have a Camplaint

We hope that you will be very happy with the serviee hat we provide, However, it for any reasan YOU &re unhappy with it we weuld like ro hear trom yau. In
the first Mstance, please contaet The Legal Indemnity Manager, You ran write to Aviva Legal Indemnitias at, PO Box 6, 14 Surrey Sireag MNorwich, NR1L NS,
or télephione 0800 158 2236, whichewver siits yau. We are covered by the Financial Ombudsman service, If you have Eomplained to us and we haye Been
unable to resolya Your complaing, yoy may refer it o this independant by, Following the Complaints procedure dnas net affect your Hght 10 take legal
actinn, Tha ful complaints Procedure Is 5ot out in the policy,

Financial Servicas Compensation Schama
2 are members of the Financial Services Compensation Schema (FSCS). You may be antitfed 1n Compensatian trom this scheme it we cannot meat our

W
obligations, depending on the type of insurance and the ciftumstances of Yo claim,

Funher information about the schame |5 availible from the Fscg wiabsite whwnw. ISCS.0rg.uk, or write 1o Financial Services Compensation Scheme, 10th Flgar,
Beaulon House, 15 L Botolph Stree), London, EC3a TQU.

© The Coal Authority =
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m Falicy Numbar: 23125784
Repor Roferanc Number- 510007a7829001

AVivAa Dated: 20 January 2015

Wellsiour means e insurer, Ayiva Insurance Limireq, Reqisterad in Scotland No, 2115, Registered Ofiige: Pitheaviis Parth pi32 ONH. Authorizag by the
Prudantial Regulanion Authoriny aned requiated by (ha Finaneial Conduct Authority ang the Prudaniial Regulation Autharity,

TCA means The Cogl Authority 4 NDeg (nen-deparmental Public body) sponsareg by DEC
Lane Manstield Nottinghamshire ye 184RG, TCA is fespansible for Producing the Coal £ gy
and declaring the EXISIENCE of iy Palicy ta ys,

Coal & Brine Search Repon means e attacheg Coal & Brina Search Report that TCA has prepared for the Properny following a Coal Mining & Brine
Subsidence Sesrch providing Information compiled fram

. TCA's mecards n relation 1 PHEL, Present and futgrp undergratund and Opencast coal-mining divity, shats and adis {vertical ang horizontal
ennes o mines), Coal-mining genol v COA-mining ratatoeg hazards, Coal-mining Alibsidence and mine gas and

B The records af he Cheshire Bring Bubszidene Coampensation Board in relation o Cheshire Bring,
Effective Date megns the date of the Coal & Bune Search Repan attachag o this Policy,
Limit of Covar MEANs an amount af ES0,000,

Market Value means the value derermined by a Supveynr dppainted fallowing agresment by you and g {or appainted by an arhilrator in tha absence of syeh
agresment),
Perlad of Insurance means the penod from tha Effective Date uni

I You sell the Praperty or

i The deb sedwed by (he MUTRANE is repald it you are 3 monmpages,
Premium means the pist Amuunt of £0.95p paid in cansideranon of the cover Pravided by this Paliey which includaes Insurance Premium Tax al the
appropriate rafe,

Property means the properiy tho aOdress of which #ppears at the tap of this Policy and in fespect of which TCA has Provided the anached (gl & Bring
Search Report,

Surveyor MEHne 4 person apnioved By us who has e ar mare of the following qualificatons: FRICS of MRICS.

Cover

Subject ta e ferms and COndmons of thig policy ann provided TCA has callected the Pramium we win COVEr you up 10 the Limit of Cover for all elaims magda
during the Period of Insurance in respect ol

L. The loss in Market Value of the Property directly attributable to any changes in the Nformation revealsd in a subsequent coal & bring search
repon which was not revaalay in the Coal & Brine Search Repar attached o this Palicy which was caried out on the Effecyye Date, such loes in
. and

& The Coal Authority G
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Exclusions

1, We will nar Pay mare than the Limis of Cover in total far any loss in Market Value of the Praperty ang £05ls and expenses Covered by this Paolicy.
You cannat claim the benefit of mare than ona policy Provided by us in this form in relation 1o the Froperty, i
2, We will nat be responsible far any loss ¥ou might sutfar

L ifatthe date g the claim yoy are not the legal or beneficial owner of the Property
it ihe Proparry is not a single private home in e United Kingdom which ig used only for residential Purposes

R relation ta loss of 4 ransaction for the saje or for the purchase of the Propemy nor far any costs incurred by You in refation rg ha loss of such
fransaction

in respegy of struchira) or other physical damage caused i the Properny by subsidence flaading ar alherwise

Y. A% aregit of any change in Infarmation in fesponse to Questiong 3{a) 3(h) 3{a) or B{h) ot a Coal Mining & Bring Subsidence Search (tarm
CON2am {2008)).

4 We will nar pe responsible far any loss for which TCA or the Cheshire Bina Subsidence Compansation Board may he required ta pay by jaw

Conditions

1 You cannat ranstfer the benafit g this Palicy (g anyana else, |f you die during the Periad g Insurance the benefit af tha Falicy will pazs 1o your
estate and beneficiarias,

2. IF yaou receive information abiout any claim, lass ar ncident for which We may be Fesponsible under this Palicy you mugt Canlact us as soon as
Possible as s ot balow in the SECHON; How to claim,

3 If there i any claim under this Policy which s dlso eoverpg by amy ather Nsurance we wiy Pay no mare than gyr rateabile propariun of Ihe loss
and any costs and HXPENSEE connested with iy,

4, You agrea to do and Permit to be dong a)| Uings that we consigar NECeREAry to minimise lass under e Policy. We will pe responsible for any
BEpenze incurred in complying with this Condirion,

5. You must iy make any offer Promise or payment ar ineur any costs or expenses unless we have agreed in whting o Cover such costs ang
expenses,

E It thare is a claim under this Policy we have the right 1o INSILUCE & Surveyar 1y HESe5S the Market Valus gf the Propery,

7 Where we have accepted a elam andg i5 disagreament over the amount ip pa Pald ihe dispute can e referred to an agreed arbitrator {or in
the absence of an agreement an Arbilagar appainted hy the Progident of the Chartered Institure ot Arbitratars) i Accordance with thg law at the
tirme,

Cancellation Rights (Statutory Cooling oy Period)

You hava the fight ta cance| ¥our policy within 14 days from the day of purchase o the policy or the day on which You recelve your poficy, whichever i the
later. I you wish o cancel and the INEUrance covgr has not yet Commenced, you will be entitied to a n) Felund of the premium raid.

Customars with Disabilities

This podicy and gihar assnciated documeniation are also available n large print, audio ang Braille. If you require any of these formats, in the firsy Instance,
fleass COMACE Aviva Legal Indemnities, po Box g, 14 Surrey Stroe, Norwich, NR1 NS, QUOtng vour policy number, Telephone 0aoo 158 2238,

Data Protection At = Informatign Uges

For the p MEoses af the Data Protection Act 1998, the Datg Cantrollers in relarion 18 any parsonal gaty ¥0U supply are Aviva Insurance Limirag and The Coal
Authoriny,

Insurance Administration

Your infarmation My be used for the Pufposes of insurance administration by the insurer. e associaled companias and agents by reinsurers angd TCA, it
may be disclosed 1 raqulatory bodies for the purposes af manitoning andior enforcing the [nsurar's compliance with any regulatory fulesfeades, Yior
infarmation may also be used fgr research and stanisyeal purpases and crime prevention, (i may be transterred 1o any ceuntry, Including countries outside
the Eurapean Economic Area for any of these purposes ang for Systems administration, Where this happans, wa will ensure that anyona 1o whom we pass
Your informatinn agrees o treat your infarmation with the same jeye| ot Pratection as if we were dealing with i,

I you ghve us infarmation abou another person, in daing 5o vou canfirm that thay have given you Permission to provide i 10 us and for us tg ha able w
pnh::c:-sg their personal data (including any SENSItve parsongl data) and afso that ¥au have told them whg We are and what we will Use their data for, as sar
out in this notice,

-
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Fraud Prevention ang Datection

In arder ta preven; and detect fraud we may at any time
= Share information ahaut you with ather organisabons and pubjie hodies including the Police.
*  Undertake credi SEdfches ang adritional fraye Searches;

= Check and/or file YOUr details withy fraug Frévention agencies ang databazes, and i ¥ou give us false gr inaceurate information and we Euspact
fraud, we will record this,

Wi can supply on request furiher details of the databases we accogs or contribute 1y,
We and olhar organisations may g search these agencies a@nd databases ty;

*  Help make decisions about the provision and administration of insurance, eredi and related services for ¥Ou and membors of ¥OUr househaly:
= Trace debiges ar beneficiaries, recoya debt, prevent fraud ang lo managa yoyr ACCOUNTS or Insurance policies;
* Chack your BNy o preyvent money laundering, Unless you fumish s with ather saisfactony peopf of fdantity,

How to claim

memmmmadaJmpieasuvmmmnmL allrnjﬁnrurres.PGEuxﬁ,anw ; %
0BOO 158 2236, Bloase encloze your policy ang the Coal & Bring Search Repon anached W it togather with e subsequent coa) & brine searc) raport giving
Mse 10 the claim,

Choice of Lay

The law of England ang Wales wil| apply ta this Cuntract unless at the date of tha CONMact you are 5 resident of Scotlang gr Northern irelang in wihich case
the law of (har country will apply,

Our Promise of Servica

[ zm
We take al cumplaints we raga|
EXpect we welonmye your teedback, we will record and analyse your Cumments to make Sure we continually improye the service we offer,
What wil happen if yoy camplain

o Wl acknowledge your complaing Prompily,
*  Weaim to resolve all complaints as Quickly a3 possibie.

Mast of aur CUSImers’ concerng can be resolvag quickly but accasionally more detailed enguirjes are needed, If thiy g likely, we will COMtact you with an
Update within 10 working days of recelpt and give ¥ou an expectad data of reEpOnse,

What to do if you are unhappy

If you arp unhappy with any ASPBCT of the handling of your Insurance we wouly BNCOUrAGe you, in the firsy instance, 1o saok resolution by contacting The
Legal Indemnniry Manager. You can write 1o Aviva Legal Indemnitipg ar, PO Box B, 14 Surrey Strest, Morwich, NRL 3NS, or tefephone Daoo 155 2236,
whichever syirs F0U, and ask yayr COMAL fo rovigw the: prablem,

Ifyou ara unhappy with the outcoma B your complaint you may refer the matter iy the Financial Ombudsmag Service at The Financial Ombugsman Senvce,
South Quay Flazs, 183 Marsh wal, Londan E14 asp, Telephone: 0&og 023 4587 (free from landlines) or 0300 123 8123, O sumply log on to thelr wibgits
at W,Ma.rmial-umbudamln.urq.uk.

Whilst we are bouny by the decision of e Financial Ombudsman Senvice, you are nor, Follawing the complaints procedure does not affect your right 1o take
legal action,

Financial Services Compensation Scheme

We are members of the Financial Services Compenzarion Sehema (FSCS), You may be entrtled 1o compensation from this seheme if we cannol meat gur
obligations, depending on the T¥pe of insurance and thee citfcumstances of Your claim,

Further information abaut the schema js avallable from the Fscs websile v Iscs.org.uk, or write o Financial Services Compensation Schema, 10th Floor,
Beaufort House, 15 5¢ Botolph Strasr, Londan, EC3a TQu,
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QTS Environmental Ltd
Unit 1, Rose Lane Industrial Estate

Rose Lane

Lenham Heath

ok

i UKAS
Maidstone mCERTS IR
Kent ME17 ZJN THE ENVIRONMENT AGENCY'S 4480
Tel : 01622 850410 MONITORING CERTIFICATION SCHEME
Soil Analysis Certificate
QTS Environmental Report No: 15-31718 Date Sampled 22/05/15 22/05/15 22/05/15 22/05/15 22/05/15
TerraConsult Ltd Time Sampled| None Supplied] None Supplied None Supplied None Supplied None Supplied
Site Reference: Westminster Arms TP / BH No TP1-ES1 TP2-ES1 TP3-ES1 TP4-ES1 Stockpile-ES1

Project / Job Ref: 2295

Additional Refs

None Supplied

None Supplied

None Supplied

None Supplied

None Supplied

Order No: 14224 Depth (m) 0.20 0.20 0.20 0.35 None Supplied
Reporting Date: 01/06/2015 QTSE Sample No 149968 149969 149970 149971 149972
Determinand Unit RL] Accreditation

Asbestos Screen N/a N/a IS017025 Not Detected Not Detected

pH pH Units N/a MCERTS 7.6 7.8 6.6 6.9 6.9

Total Cyanide mg/kg <2 NONE <2 <2 <2 <2
Total Sulphate as SO, mg/kg < 200 NONE 3224

W/S Sulphate as SO4 (2:1) g/l] <0.01 MCERTS 0.09 0.09 0.16 0.16
Organic Matter % < 0.1 MCERTS 1.3

Total Organic Carbon (TOC) % < 0.1 MCERTS 0.8 1.3
W/S Chloride (2:1) mg/kg <1 MCERTS 11

Arsenic (As) mg/kg <2 MCERTS 15 34 11 53 12

Cadmium (Cd) mg/kg < 0.2 MCERTS 0.3 0.7 0.3 1.2 0.6

Chromium (Cr) mg/kg <2 MCERTS 15 13 17 16 19

Copper (Cu) mg/kg <4 MCERTS 42 43 35 98 37

Lead (Pb) mg/kg <3 MCERTS 1140 1400 479 4020 737

Mercury (Hg) mg/kg <1 NONE <1 <1 <1 1.6 <1

Nickel (Ni) mg/kg <3 MCERTS 18 10 27 9 22

Selenium (Se) mg/kg <3 NONE <3 <3 <3 <3 <3

Zinc (Zn) mg/kg <3 MCERTS 68 99 71 280 141

Total Phenols (monohydric) mg/kg <2 NONE <2 <2 <2 <2
DRO (C10 - C24) mg/kg <6 MCERTS 47
Qil (C25 - C40) mg/kg <6 MCERTS 79
Mineral Qil (C10 - C40) mg/kg <10 MCERTS 52

Analytical results are expressed on a dry weight basis where samples are dried at less than 30°C
Analysis carried out on the dried sample is corrected for the stone content

The samples have been examined to identify the presence of asbestiform minerals by polarising light microscopy and dispersion staining technique to In-House Procedures QTSE600 Determination of Asbestos in Bulk
Materials; Asbestos in Soils/Sediments (fibre screening and identification)

This report refers to samples as received, and QTS Environmental Ltd, takes no responsibility for the accuracy or competence of sampling by others.

The material description shall be regarded as tentative and is not included in our scope of UKAS Accreditation.

Opinions and interpretations expressed herein are outside the scope of UKAS Accreditation.

Asbestos Analyst: Wioletta Goral
RL: Reporting Limit

Pinch Test: Where pinch test is positive it is reported “Loose Fibres - PT” with type(s).

Subcontracted analysis ©

QTS Environmental Ltd - Registered in England No 06620874
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QTS Environmental Ltd
Unit 1, Rose Lane Industrial Estate

Rose Lane
Lenham Heath
Maidstone
Kent ME17 2JN

Tel : 01622 850410

ok

. ‘ UKAS

77,CERT.S IR

THE ENVIRONMENT AGENCY'S
MONITORING CERTIFICATION SCHEME 4480

Soil Analysis Certificate - Speciated PAHs

QTS Environmental Report No: 15-31718 Date Sampled 22/05/15 22/05/15 22/05/15 22/05/15
TerraConsult Ltd Time Sampled None Supplied None Supplied None Supplied None Supplied
Site Reference: Westminster Arms TP / BH No TP1-ES1 TP3-ES1 TP4-ES1 Stockpile-ES1

Project / Job Ref: 2295

Additional Refs

None Supplied

None Supplied

None Supplied

None Supplied

Order No: 14224 Depth (m) 0.20 0.20 0.35 None Supplied
Reporting Date: 01/06/2015 QTSE Sample No 149968 149970 149971 149972
Determinand Unit RL] Accreditation
Naphthalene mg/kg|l < 0.1 MCERTS <0.1 <0.1 <0.1 <0.1
Acenaphthylene mg/kg] < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1
Acenaphthene mg/kg] < 0.1 MCERTS <0.1 < 0.1 < 0.1 <0.1
Fluorene mg/kg] < 0.1 MCERTS <0.1 < 0.1 <0.1 <0.1
Phenanthrene mg/kg] < 0.1 MCERTS <0.1 <0.1 <0.1 <0.1
Anthracene mg/kg] < 0.1 MCERTS <0.1 <0.1 <0.1 <0.1
Fluoranthene mg/kg] < 0.1 MCERTS <0.1 <0.1 <0.1 <0.1
Pyrene mg/kg] < 0.1 MCERTS <0.1 <0.1 < 0.1 <0.1
Benzo(a)anthracene mg/kg] < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1
Chrysene mg/kg] < 0.1 MCERTS <0.1 <0.1 <0.1 <0.1
Benzo(b)fluoranthene mg/kg] < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1
Benzo(k)fluoranthene mg/kg] < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1
Benzo(a)pyrene mg/kg] < 0.1 MCERTS <0.1 <0.1 < 0.1 <0.1
Indeno(1,2,3-cd)pyrene mg/kg| < 0.1 MCERTS <0.1 <0.1 <0.1 <0.1
Dibenz(a,h)anthracene mg/kg] < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1
Benzo(ghi)perylene mg/kg] < 0.1 MCERTS < 0.1 <0.1 < 0.1 < 0.1
Coronene mg/kg] < 0.1 NONE <0.1 <0.1 < 0.1 < 0.1
Total Oily Waste PAHs mg/kg <1 MCERTS <1 <1 <1 <1
Total Dutch 10 PAHs mg/kg <1 MCERTS <1 <1 <1 <1
Total EPA-16 PAHs mg/kg] < 1.6 MCERTS <1.6 <1.6 <1.6 <1.6
Total WAC-17 PAHs mg/kgl < 1.7 NONE <1.7 <1.7 <1.7 <1.7

Analytical results are expressed on a dry weight basis where samples are dried at less than 30°C

QTS Environmental Ltd - Registered in England No 06620874
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QTS Environmental Ltd
Unit 1, Rose Lane Industrial Estate
Rose Lane
Lenham Heath
Maidstone
Kent ME17 2JN

712CERTS

UKAS

TESTING

HONITORIG GERTIFCATON SCHEHE 4480
Tel : 01622 850410
Soil Analysis Certificate - TPH CWG Banded
QTS Environmental Report No: 15-31718 Date Sampled 22/05/15
TerraConsult Ltd Time Sampled| None Supplied
Site Reference: Westminster Arms TP / BH No TP4-ES1
Project / Job Ref: 2295 Additional Refs] None Supplied
Order No: 14224 Depth (m) 0.35
Reporting Date: 01/06/2015 QTSE Sample No 149971
Determinand Unit RL] Accreditation

Aliphatic >C5 - C6 mg/kg|< 0.01 NONE < 0.01
Aliphatic >C6 - C8 mg/kg| < 0.05 NONE < 0.05
Aliphatic >C8 - C10 mg/kg <2 MCERTS 4
Aliphatic >C10 - C12 mg/kg <2 MCERTS 12
Aliphatic >C12 - C16 mg/kg <3 MCERTS 22
Aliphatic >C16 - C21 mg/kg <3 MCERTS <3
Aliphatic >C21 - C34 mg/kgl < 10 MCERTS 18
Aliphatic (C5 - C34) mg/kg] < 21 NONE 56
Aromatic >C5 - C7 mg/kg]< 0.01 NONE < 0.01
Aromatic >C7 - C8 mg/kg] < 0.05 NONE < 0.05
Aromatic >C8 - C10 mg/kg <2 MCERTS <2
Aromatic >C10 - C12 mg/kg <2 MCERTS <2
Aromatic >C12 - C16 mg/kg <2 MCERTS <2
Aromatic >C16 - C21 mg/kg <3 MCERTS <3
Aromatic >C21 - C35 mg/kg] < 10 MCERTS 26
Aromatic (C5 - C35) mg/kgl < 21 NONE 26
Total >C5 - C35 mg/kgl < 42 NONE 81

Analytical results are expressed on a dry weight basis where samples are dried at less than 30°C

QTS Environmental Ltd - Registered in England No 06620874 Page 4 of 7




QTS Environmental Ltd @@
Unit 1, Rose Lane Industrial Estate
Rose Lane
Lenham Heath . ‘
Maidstone

Kent ME17 2JN
Tel : 01622 850410

1CERTS IS

THE ENVIRONMENT AGENCY'S
MONITORING CERTIFICATION SCHEME 4480

Soil Analysis Certificate - BTEX / MTBE

QTS Environmental Report No: 15-31718 Date Sampled 22/05/15

TerraConsult Ltd Time Sampled None Supplied

Site Reference: Westminster Arms TP / BH No TP4-ES1

Project / Job Ref: 2295 Additional Refs| None Supplied

Order No: 14224 Depth (m) 0.35

Reporting Date: 01/06/2015 QTSE Sample No 149971
Determinand Unit RL] Accreditation

Benzene ug/kg <2 MCERTS <2

Toluene ug/kg <5 MCERTS <5

Ethylbenzene ug/kg <2 MCERTS <2

p & m-xylene ug/kg <2 MCERTS <2

o-xylene ug/kg <2 MCERTS <2

MTBE ug/kg <5 MCERTS <5

Analytical results are expressed on a dry weight basis where samples are dried at less than 30°C

QTS Environmental Ltd - Registered in England No 06620874 Page 5 of 7



QTS Environmental Ltd @
Unit 1, Rose Lane Industrial Estate

Rose Lane
Lenham Heath . ‘
Maidstone UKAS
Kent ME17 2IN 777CERT/S IRESI:

THE ENVIRONMENT AGENCY'S
MONITORING CERTIFICATION SCHEME 4480

Tel : 01622 850410

Soil Analysis Certificate - Sample Descriptions

QTS Environmental Report No: 15-31718

TerraConsult Ltd

Site Reference: Westminster Arms

Project / Job Ref: 2295

Order No: 14224

Reporting Date: 01/06/2015

QTSE Sample No TP / BH No| Additional Refs Depth (m) Contwcle z;s::'/:(; Sample Matrix Description
149968 TP1-ES1 None Supplied 0.20 12.2|Light brown clayey gravel with rubble
149969 TP2-ES1 None Supplied 0.20 9.8]Light brown clayey gravel with rubble
& 149970 TP3-ES1 None Supplied 0.20 9.8|Green gravelly clay with rubble
149971 TP4-ES1 None Supplied 0.35 10.9]Brown clayey gravel with rubble
149972 Stockpile-ES1 None Supplied] None Supplied 16.4|Black gravelly clay

Moisture content is part of procedure EO03 & is not an accredited test
Insufficient Sample ¥
& samples received in inappropriate containers for hydrocarbon analysis

QTS Environmental Ltd - Registered in England No 06620874 Page 6 of 7



QTS Environmental Ltd
Unit 1, Rose Lane Industrial Estate

Rose Lane
Lenham Heath . ‘
UKAS

Maidstone
Kent ME17 2IN WZCERTJ e

MONITORING CERTIFICATION SCHEME 4480
Tel : 01622 850410

Gk

Soil Analysis Certificate - Methodology & Miscellaneous Information

QTS Environmental Report No: 15-31718

TerraConsult Ltd

Site Reference: Westminster Arms

Project / Job Ref: 2295

Order No: 14224

Reporting_; Date: 01/06/2015

Matrix | Analysed Determinand Brief Method Description Method
On No
Soil D Boron - Water Soluble]Determination of water soluble boron in soil by 2:1 hot water extract followed by ICP-OES E012
Soil AR BTEX]Determination of BTEX by headspace GC-MS E001
Soil D Cations]Determination of cations in soil by aqua-regia digestion followed by ICP-OES E002
Soil D Chloride - Water Soluble (2:1)]|Determination of chloride by extraction with water & analysed by ion chromatography E009

Determination of hexavalent chromium in soil by extraction in water then by acidification, addition of

Soil AR Chromium - Hexavalent 1,5 diphenylcarbazide followed by colorimetry E016
Soil AR Cyanide - Complex|Determination of complex cyanide by distillation followed by colorimetry EOQ15
Soil AR Cyanide - Free]Determination of free cyanide by distillation followed by colorimetry EOQ15
Soil AR Cyanide - Total|Determination of total cyanide by distillation followed by colorimetry E015
Soil D Cyclohexane Extractable Matter (CEM)]Gravimetrically determined through extraction with cyclohexane EO011
Soil AR Diesel Range Organics (C10 - C24)|Determination of hexane/acetone extractable hydrocarbons by GC-FID E004
Soil AR Electrical Conductivity Determlnatl_on of electrical conductivity by addition of saturated calcium sulphate followed by E022
electrometric measurement
Soil AR Electrical Conductivity|Determination of electrical conductivity by addition of water followed by electrometric measurement E023
Soil D Elemental Sulphur]Determination of elemental sulphur by solvent extraction followed by GC-MS E020
Soil AR EPH (C10 — C40)]Determination of acetone/hexane extractable hydrocarbons by GC-FID E004
Soil AR EPH Product ID]Determination of acetone/hexane extractable hydrocarbons by GC-FID E004
Soil AR EPH TEXAS (C6-C8, C8-C10, C10-C12,|Determination of acetone/hexane extractable hydrocarbons by GC-FID for C8 to C40. C6 to C8 by E004

C12-C16, C16-C21, C21-C40)|headspace GC-MS

Soil D Fluoride - Water Soluble]Determination of Fluoride by extraction with water & analysed by ion chromatography E009

Determination of fraction of organic carbon by oxidising with potassium dichromate followed by

Soil D FOC (Fraction Organic Carbon) titration with iron (II) sulphate EO10
Soil D Loss on Ignition @ 4500C 1lc)uertnearcn:natlon of loss on ignition in soil by gravimetrically with the sample being ignited in a muffle E019
Soil D Magnesium - Water Soluble]Determination of water soluble magnesium by extraction with water followed by ICP-OES E025
Soil D Metals|Determination of metals by aqua-regia digestion followed by ICP-OES E002
Soil AR Mineral Oil (C10 - C40)|Determination of hexane/acetone extractable hydrocarbons by GC-FID fractionating with SPE cartridge E004
Soil AR Moisture Content]Moisture content; determined gravimetrically E003
Soil D Nitrate - Water Soluble (2:1)]Determination of nitrate by extraction with water & analysed by ion chromatography E009
Soil D Organic Matter Determination of organic matter by oxidising with potassium dichromate followed by titration with iron E010
(II) sulphate
Soil AR PAH - Spediated (EPA 16) Determination of PAH_ compounds by extraction in acetone and hexane followed by GC-MS with the E005
use of surrogate and internal standards
Soil AR PCB - 7 Congeners|Determination of PCB by extraction with acetone and hexane followed by GC-MS E008
Soil D Petroleum Ether Extract (PEE)]Gravimetrically determined through extraction with petroleum ether EO11
Soil AR pH|Determination of pH by addition of water followed by electrometric measurement E007
Soil AR Phenols - Total (monohydric)|Determination of phenols by distillation followed by colorimetry E021
Soil D Phosphate - Water Soluble (2:1)]Determination of phosphate by extraction with water & analysed by ion chromatography E009
Soil D Sulphate (as SO4) - Total]Determination of total sulphate by extraction with 10% HCI followed by ICP-OES EO013
Soil D Sulphate (as SO4) - Water Soluble (2:1)|Determination of sulphate by extraction with water & analysed by ion chromatography E009
Soil D Sulphate (as SO4) - Water Soluble (2:1)]Determination of water soluble sulphate by extraction with water followed by ICP-OES E014
Soil AR Sulphide]Determination of sulphide by distillation followed by colorimetry E018
Soil D Sulphur - Total]Determination of total sulphur by extraction with aqua-regia followed by ICP-OES E024
Soil AR SVOC II\D/Iicz‘termmatlon of semi-volatile organic compounds by extraction in acetone and hexane followed by GCH E006
Soil AR Thiocyanate (as SCN) Determination of thiocyanate by extraction in caustic soda followed by acidification followed by E017

addition of ferric nitrate followed by colorimetry

Soil D Toluene Extractable Matter (TEM)|Gravimetrically determined through extraction with toluene EO11

Determination of organic matter by oxidising with potassium dichromate followed by titration with iron

Soil D Total Organic Carbon (TOC) (II) sulphate EO10
TPH CWG (ali: C5- C6, C6-C8, C8-C10,
Soil AR C10-C12, C12-C16, C16-C21, C21-C34,|Determination of hexane/acetone extractable hydrocarbons by GC-FID fractionating with SPE cartridge E004
aro: C5-C7, C7-C8, C8-C10, C10-C12,|for C8 to C35. C5 to C8 by headspace GC-MS
C12-C16, C16-C21, C21-C35)
TPH LQM (ali: C5-C6, C6-C8, C8-C10, C10
Soil AR C12, C12-C16, C16-C35, C35-C44, aro:|Determination of hexane/acetone extractable hydrocarbons by GC-FID fractionating with SPE cartridge E004
C5-C7, C7-C8, C8-C10, C10-C12, C12-|for C8 to C44. C5 to C8 by headspace GC-MS
C16, C16-C21, C21-C35, C35-C44)
Soil AR VOCs|Determination of volatile organic compounds by headspace GC-MS E001
Soil AR VPH (C6-C8 & C8-C10)]|Determination of hydrocarbons C6-C8 by headspace GC-MS & C8-C10 by GC-FID E001
D Dried

AR As Received

QTS Environmental Ltd - Registered in England No 06620874 Page 7 of 7
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TerraConsuli
Site: Westminster Arms
CHEMICAL STATISTICAL ANALYSIS - based on CLEA v1.06 (Sandy Loam 1% SOM)
Job No: 2288
SGV /GAC SGV/GAC SGV /GAC pC4SL pCASL pCASL LQM/CIEH S4UL | LQM/CIEH S4UL LQM/CIEH S4UL
Statistical Analysis Statistical Results Statistical Results Criteria Source Screening Criteria_| Screening Criteria Criteria Source Screening Criteria | Screening Criteria Criteria Source
TerraConsult TerraConsult TerraConsult TerraConsult TerraConsult
Light brown Light brown . . Residential . .
Limit of clayey gravel clayey gravel cGIe:eevCitgr:;lllli raB\;grlvr\]/itct:ar{J?ll)le BlalecharaVeIIy ?/\elﬁlr?\e/?al Without Source of Source of Residential R?/vsilieorllttlal Source of Source of Residential Residential Source of Source of
Analyte . with rubble with rubble Y 9 Y Standard . . . 9 | pass/ . Veg. Uptake| Pass/ . X N with Home Pass / Pass / . X Ny with Home Pass / without Pass / . X X
Detection [—————— n Deviation Minimum | Average | Maximum | Maximum |Uptake Tier | Fail Maximum Tier | Fail Screening Toxicological Grown Eail Home Fail Screening | Toxicological Grown Fail Home Grown Fail Screening Toxicological
22/05/15 22/05/15 22/05/15 22/05/15 22/05/15 Screening . Criteria Data Grown Criteria Data Criteria Data
Criteria Scrgen_mg Produce produce Produce Produce
TP1-ES1 TP2-ES1 TP3-ES1 TP4-ES1 Stockpile-ES1 Criteria
0.20 0.20 0.20 0.35
Asbestos Screen Positive / Negative Not Detected Not Detected - - - - - - - - - - - - - - - - - - - - - - - -
Metals
Arsenic (total) <2 mglkg 15 34 11 53 12 5 18 11 25 53 53.0 32 Fail | 53.00 35 Fail | SC050021* | SC050021 37 [ Fail | 20 |G CLEA V106 | Defra2014 37 [ Fail | 40 Fail CLEAV1.06 | LQM/CIEH 2014
Cadmium (total) <0.5 mg/kg 0.3 0.7 0.3 12 0.6 5 0 0 1 1 12 10 Pass 1.20 17.7 Pass SC050021* SC050021 22 Pass 150 Pass CLEA v1.06 Defra 2014 11 Pass 85 Pass CLEAV1.06 | LOM/CIEH 2014
Chromium (total) (Il for S4ULs) <2 mg/kg 15 13 17 16 19 5 2 13 16 19 19.0 3010 Pass 19.00 3010 Pass | CLEAv1.06 LOM 2009 - - - - - - 910 Pass 910 Pass CLEAV1.06 | LOM/CIEH 2014
Copper (total) <4 mg/kg 42 43 35 98 37 5 26 35 51 98 98.0 2330 Pass 98.00 6200 Pass | CLEAV1.06 LQM 2009 - - - - - - 2400 Pass 7100 Pass CLEAV1.06 | LOM/CIEH 2014
Lead (total) <3 mg/kg 5 1423 479 1555 4020 4020 N/A - 4020 N/A - - - 210 (NS 330 WSS CLEA V106 | Defra2014 - - - -
Mercury (total inorganic) <1 mg/kg 1 1 1 16 1 5 0.27 1 1 2 1.6 170 Pass 1.60 238 Pass | SC050021* SC050021 - - - - - - 40 Pass 56 Pass CLEAV1.06 | LOM/CIEH 2014
Nickel (total) <3 mg/kg 18.0 10.0 27.0 9.0 22.0 5 7.73 9 17 27 27.0 130 Pass 27.00 127 Pass SC050021* SC050021 - - - - - - 180 Pass 180 Pass CLEAV1.06 | LOM/CIEH 2014
Selenium (total) <3 mg/kg 3 3 3 3 3 5 0.00 3 3 3 3.0 350 Pass 3.00 595 Pass SC050021* SC050021 - - - - - - 250 Pass 430 Pass CLEAV1.06 | LOM/CIEH 2014
Zinc (total) <3 mg/kg 68 99 71 280 141 5 88 68 132 280 280.0 3740 Pass 280.00 40300 Pass | CLEAv1.06 LOM 2009 - - - - - - 3700 Pass 40000 Pass CLEAV1.06 | LOM/CIEH 2014
Inorganic - - - - - - - - - -
pH Value pH Units 7.6 7.8 6.6 6.9 6.9 5 0.51 6.6 7 7.8 7.80 - - 7.80 - - - - - - - - - - - - - - - -
Cyanide (total) <1 mg/kg 2.0 2.0 2.0 2.0 4 0.00 2 2 2.0 2.00 - - 2.00 - - - - - - - - - - - - - - - -
Sulphate (2:1) <0.005 g/l 0.09 0.09 0.16 0.16 4 0.04 0.09 0 0 0 - - 0.16 - - - - - - - - - - - - - - - -
Sulphate (total) <200 mg/kg 3224 1 - 3224 3224 3224 3224 - - - - - - - - - - - - - - - - - - -
Organic - - - - - - - - - -
Soil Organic Matter <0.1 % 13 1 - 13 1 1.30 1.30 - - 1.30 - - - - - - - - - - - - - - - -
TOC <0.1% 0.8 13 2 - 0.8 1 1.30 1.30 - - 1.30 - - - - - - - - - - - - - - - -
Phenol (Total Monohydric) <2 mg/kg 2.0 2.0 2.0 2.0 4 0.00 2 2 20 2.00 210 Pass 2.00 310 Pass | CLEAV1.06 SC050021 - - - - - - 280 Pass 750 Pass CLEAV1.06 | LOM/CIEH 2014
PAH
Naphthalene <0.1 mg/kg 0.1 0.1 0.1 0.1 4 0.00 0.1 0 0.1 0.1 154 Pass 0.1 1.64 Pass | CLEAV1.06 LQM 2009 - - - - - - 23 Pass 23 Pass CLEAV1.06 | LOM/CIEH 2014
Acenaphthylene <0.1 mg/kg 0.1 0.1 0.1 0.1 4 0.00 0.1 0 0.1 0.1 168 Pass 0.1 1950 Pass | CLEAv1.06 LOM 2009 - - - - - - 170 Pass 2900 Pass CLEAV1.06 | LOM/CIEH 2014
Acenaphthene <0.1 mg/kg 0.1 0.1 0.1 0.1 4 0.00 0.1 0 0.1 0.1 205 Pass 0.1 2020 Pass | CLEAV1.06 LQM 2009 - - - - - - 210 Pass 3000 Pass CLEAV1.06 | LOM/CIEH 2014
Fluorene <0.1 mg/kg 0.1 0.1 0.1 0.1 4 0.00 0.1 0 0.1 0.1 163 Pass 0.1 1850 Pass | CLEAv1.06 LOM 2009 - - - - - - 170 Pass 2800 Pass CLEAV1.06 | LOM/CIEH 2014
Phenanthrene <0.1 mg/kg 0.1 0.1 0.1 0.1 4 0.00 0.1 0 0.1 0.1 92 Pass 0.1 837 Pass | CLEAV1.06 LQM 2009 - - - - - - 95 Pass 1300 Pass CLEAV1.06 | LOM/CIEH 2014
Anthracene <0.1 mg/kg 0.1 0.1 0.1 0.1 4 0.00 0.1 0 0.1 0.1 2260 Pass 0.1 19800 Pass | CLEAv1.06 LOM 2009 - - - - - - 2400 Pass 31000 Pass CLEAV1.06 | LOM/CIEH 2014
Fluoranthene <0.1 mg/kg 0.1 0.1 0.1 0.1 4 0.00 0.1 0 0.1 0.1 257 Pass 0.1 972 Pass | CLEAV1.06 LQM 2009 - - - - - - 280 Pass 1500 Pass CLEAV1.06 | LOM/CIEH 2014
Pyrene <0.1 mg/kg 0.1 0.1 0.1 0.1 4 0.00 0.1 0 0.1 0.1 563 Pass 0.1 2330 Pass | CLEAv1.06 LOM 2009 - - - - - - 620 Pass 3700 Pass CLEAV1.06 | LOM/CIEH 2014
Benz(a)anthracene <0.1 mg/kg 0.1 0.1 0.1 0.1 4 0.00 0.1 0 0.1 0.1 3.1 Pass 0.1 3.71 Pass | CLEAVv1.06 LOM 2009 - - - - - - 7.2 Pass 11 Pass CLEAVv1.06 | LOM/CIEH 2014
Chrysene <0.1 mg/kg 0.1 0.1 0.1 0.1 4 0.00 0.1 0 0.1 0.1 6 Pass 0.1 8.84 Pass | CLEAv1.06 LOM 2009 - - - - - - 15 Pass 30 Pass CLEAV1.06 | LOM/CIEH 2014
Benzo(b)fluoranthene <0.1 mg/kg 0.1 0.1 0.1 0.1 4 0.00 0.1 0 0.1 0.1 5.6 Pass 0.1 7 Pass | CLEAV1.06 LOM 2009 - - - - - - 2.6 Pass 3.9 Pass CLEAVv1.06 | LOM/CIEH 2014
Benzo(k)fluoranthene <0.1 mg/kg 0.1 0.1 0.1 0.1 4 0.00 0.1 0 0.1 0.1 8.5 Pass 0.1 10 Pass | CLEAVv1.06 LQOM 2009 - - - - - - 77 Pass 110 Pass CLEAV1.06 | LOM/CIEH 2014
Benzo(a)pyrene <0.1 mg/kg 0.1 0.1 0.1 0.1 4 0.00 0.1 0 0.1 0.1 0.83 Pass 0.1 1 Pass | CLEAV1.06 LOM 2009 5.0 Pass 53 Pass CLEA v1.06 Defra 2014 2.2 Pass 3.2 Pass CLEAV1.06 | LOM/CIEH 2014
Indeno(123cd)pyrene| __ <0.1 mg/kg 0.1 0.1 0.1 0.1 4 0.00 0.1 0 0.1 0.1 32 Pass 0.1 417 Pass | CLEAV1.06 | LQM 2009 - - - - - - 27 Pass 45 Pass CLEAV1.06 | LQM/CIEH 2014
Dibenzo(ah)anthracene <0.1 mg/kg 0.1 0.1 0.1 0.1 4 0.00 0.1 0 0.1 0.1 0.76 Pass 0.1 0.87 Pass | CLEAV1.06 LOM 2009 - - - - - - 0.24 Pass 0.31 Pass CLEAVv1.06 | LOM/CIEH 2014
Benzo(ghi)perylene| _ <0.1 mg/kg 0.1 0.1 0.1 0.1 4 0.00 0.1 0 0.1 0.1 44 Pass 0.1 46.8 Pass | CLEAV1.06 | LQM 2009 - - - - - - 320 Pass 360 Pass CLEAV1.06 | LQM/CIEH 2014
Coronene <0.1 mg/kg 0.1 0.1 0.1 0.1 4 0.00 0.1 0 0.1 0.1 88.1 Pass 0.1 88.9 Pass | CLEAV1.06 LOM 2009 - - - - - - - - - - - -
Total Oily Waste PAHs <1 mg/kg 1.0 1.0 1.0 1.0 4 0.00 1.0 1 1.0 1.0 - - 1.0 - - - - - - - - - - - - - - - -
Total Dutch 10 PAHs <1 mg/kg 1.0 1.0 1.0 1.0 4 0.00 1.0 1 1.0 1.0 - - 1.0 - - - - - - - - - - - - - - - -
Total EPA-16 PAHs <1.6 mg/kg 1.6 1.6 1.6 1.6 4 0.00 1.6 2 1.6 1.6 - - 1.6 - - - - - - - - - - - - - - - -
Total WAC-17 PAHs <1.7 mg/kg 17 17 17 17 4 0.00 1.7 2 1.7 1.7 - - 17 - - - - - - - - - - - - - - - -
BTEX Benzene| <0.002 mg/kg 0.002 1 - 0.002 0 0.002 0.00 0.078 Pass 0.00 0.266 Pass CLEA v1.06 SC050021 0.87 Pass 3.3 Pass CLEA v1.06 Defra 2014 0.087 Pass 0.38 Pass CLEA Vv1.06 | LOM/CIEH 2014
Toluene| <0.005 mg/kg 0.005 1 - 0.005 0 0.005 0.01 119 Pass 0.01 607 Pass | CLEAV1.06 SC050021 - - - - - - 130 Pass 880 Pass CLEAV1.06 | LOM/CIEH 2014
Ethyl Benzene <0.01 mg/kg 0.002 1 - 0.002 0 0.002 0.00 65.2 Pass 0.00 167 Pass | CLEAVv1.06 SC050021 - - - - - - 47 Pass 83 Pass CLEAV1.06 | LOM/CIEH 2014
Xylene (o) <0.01 mg/kg 0.002 1 - 0.002 0 0.002 0.00 45.2 Pass 0.00 59.5 Pass | CLEAV1.06 SC050021 - - - - - - 60 Pass 88 Pass CLEAV1.06 | LOM/CIEH 2014
Xylene (m) <0.01 mg/kg 0.002 1 - 0.002 0 0.002 0.00 43.6 Pass 0.00 55.4 Pass | CLEAV1.06 SC050021 - - - - - - 59 Pass 82 Pass CLEAV1.06 | LOM/CIEH 2014
Xylene (p) <0.01 mg/kg 0.002 1 - 0.002 0 0.002 0.00 417 Pass 0.00 53.3 Pass | CLEAV1.06 SC050021 - - - - - - 56 Pass 79 Pass CLEAV1.06 | LOM/CIEH 2014
MTBE| <0.001 mg/kg 0.005 1 - 0.005 0 0.005 - - - 0.01 - - - - - - - - - - - - - - - -
Petroleum Hydrocarbons
DRO (Ci0- Cp) <6 ma/kg 47 1 - 47 47 47 47 - - 47.00 - - - - - - - - - - - - - - - -
Oil (Cys - Cag) <6 ma/kg 79 1 - 79 79 79 79 - - 79.00 - - - - - - - - - - - - - - - -
Mineral Oil (Cyq - Cag) <6 ma/kg 52 1 - 52 52 52 52 - - 52.00 - - - - - - - - - - - - - - - -
TPH (Cs - Cu0) <10 mg/kg 81 T B 81 81 81.0 81.00 B B 81.00 B E B B B B E E E B B B B B B B
Aliphatic >Cs - Cg <0.01 mg/kg 0.01 1 - 0.01 0 0.0 0.01 30 Pass 0.01 30 Pass | CLEAV1.06 LQM 2009 - - - - - - 42 Pass 42 Pass CLEAV1.06 | LOM/CIEH 2014
Aliphatic >C¢ - Cg <0.05 mal/kg 0.05 1 - 0.05 0 0.1 0.05 73 Pass 0.05 73 Pass | CLEAVv1.06 LOM 2009 - - - - - - 100 Pass 100 Pass CLEAV1.06 | LOM/CIEH 2014
Aliphatic >Cg - Cyg <1 mg/kg 4.0 1 - 4 4 4.0 4.00 19 Pass 4.00 19 Pass | CLEAV1.06 LQM 2009 - - - - - - 27 Pass 27 Pass CLEAV1.06 | LOM/CIEH 2014
Aliphatic >Cy - Cy» <1 ma/kg 12.0 1 - 12 12 12.0 12.00 93 Pass 12.00 93 Pass | CLEAVv1.06 LOM 2009 - - - - - - 130 Pass 130 Pass CLEAV1.06 | LOM/CIEH 2014
Aliphatic >C;, - Cy46 <1 mg/kg 22.0 1 - 22 22 22.0 22.00 740 Pass 22.00 745 Pass | CLEAV1.06 LQM 2009 - - - - - - 1100 Pass 1100 Pass CLEAV1.06 | LOM/CIEH 2014
Aliphatic >Cs6 - Cys <1 ma/kg 3.0 1 - 3 3 3.0 3.00 45000 Pass 3.00 45000 Pass | CLEAV1.06 LOM 2009 - - - - - - 65000 Pass 65000 Pass CLEAV1.06 | LOM/CIEH 2014
Aliphatic >Cy; - Cgs <6 ma/kg 18.0 1 - 18 18 18.0 18.00 45000 Pass 18.00 45000 Pass | CLEAV1.06 LQM 2009 - - - - - - 65000 Pass 65000 Pass CLEAV1.06 | LOM/CIEH 2014
Total Aliphatic >Cs - Cas5 <6 ma/kg 56 1 - 56 56 56.0 56.00 - - - - - - - - - - - - - - - - -
Aromatic Cs - C; <0.01 mal/kg 0.01 1 - 0 0 0.01 0.01 65 Pass 0.01 263 Pass | CLEAv1.06 LOM 2009 - - - - - - 70 Pass 370 Pass CLEAV1.06 | LOM/CIEH 2014
Aromatic C; - Cq <0.05 ma/kg 0.05 1 - 0 0 0.05 0.05 120 Pass 0.05 607 Pass | CLEAV1.06 LOM 2009 - - - - - - 130 Pass 860 Pass CLEAV1.06 | LOM/CIEH 2014
Aromatic >Cg - C4g <1 ma/kg 2.0 1 - 2 2 2.0 2.00 27 Pass 2.00 33 Pass CLEA v1.06 LOM 2009 - - - - - - 34 Pass 47 Pass CLEA Vv1.06 | LOM/CIEH 2014
Aromatic >Cy4 - Cyp <1 mg/kg 2.0 1 - 2 2 20 2.00 69 Pass 2.00 177 Pass | CLEAV1.06 LOM 2009 - - - - - - 74 Pass 250 Pass CLEAV1.06 | LOM/CIEH 2014
Aromatic >Cy, - Cqg <1 ma/kg 2.0 1 - 2 2 2.0 2.00 140 Pass 2.00 1780 Pass CLEA v1.06 LOM 2009 - - - - - - 140 Pass 1800 Pass CLEA Vv1.06 | LOM/CIEH 2014
Aromatic >Cy6 - Coy <1 mg/kg 3.0 1 - 3 3 3.0 3.00 250 Pass 3.00 1290 Pass | CLEAV1.06 LOM 2009 - - - - - - 260 Pass 1900 Pass CLEAV1.06 | LOM/CIEH 2014
Aromatic >C,; - Cas <6 ma/kg 26 1 - 26 26 26.0 26.00 890 Pass 26.00 1330 Pass | CLEAv1.06 LOM 2009 - - - - - - 1100 Pass 1900 Pass CLEAV1.06 | LOM/CIEH 2014
Total Aromatic >Cs- Cas <6 ma/kg 26 1 - 26 26 26.0 26.00 - - - - - - - - - - - - - - - - - - -
Below Detection Limits.
Exceeded GAC/SGV
| Exceeded pCASL / S4ULS
Assessment criteria for pH, Sulphide and Sulphate are not based on human health. Sulphate criteria assumes DS-1 ACEC classification for concrete.
Notes
1. Generic Qualitative Assessment Criteria have been used where appropriate based on the current CLEA 1.06 Model (default values, sandy loam 1%SOM). Where no CLEA generic guideline value has been calculated no assessment has been made. The results presented
show maximum and mean concentrations. This is to provide a reasonable prediction of the range of data rather than to provide any detailed statistical appraisal.
2. Results lower than detection limit are shaded in grey.
3. When the test result is recorded as being less than the detection limit, the result used for the analysis is the detection limit.
4. Cyanide (total)*, in the absence of a GOAC based on current CLEA 1.06 Model, the Atrisk Soil Value for Cyanide (free) has been used.
5. For metals, where an SGV has been published, this value has been used. Note that the published SGVs do not include the residential without plant uptake scenario. CLEA v1.06 has therefore been used to derive GACs for this scenario. For organics, CLEA v1.06 has been used (as the SGV assumes 6% SOM)
6. pC4SL based on adjusted toxicology and expsoure assumptions
7. pC4SL for benzene assumes 6% SOM
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APPENDIX F

Summary of Guidance for Classification of Soil as a Waste Material
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Guidance for Classification of Soil for Off Site Disposal at a Landfill Site

Many site developments create a portion of excess soils and Made Ground which if not re-usable, are
required to be disposed off-site at a suitably licensed landfill site. The regulations and associated guidance
published by the Environment Agency is relatively complex and lengthy. This guidance provides a
summary of the following documents which should be referred to when assessing soil (and common
constituents found within Made Ground on remediation sites) for off-site disposal:

. Guidance for Waste destined for disposal in landfills: Interpretation of the Waste
Acceptance Requirements of the Landfill (England and Wales) Regulations 2002 (as
amended) (EA, 2004);

o Guidance on Sampling and Testing of Wastes to Meet Landfill Waste Acceptance
Procedures (EA, April 2005);

o WM3 - Hazardous Waste: Interpretation of the Definition and Classification of
Hazardous Wastes Version 3 (EA, May 2015);

. Chemicals (Hazard Information and Packaging for Supply) Regulations 2009
(CHIP4);

. Guidance on Waste Destined for Disposal in Landfill (EA, June 2006);

. Treatment of Non-hazardous wastes for Landfill (EA, February 2007).

It is important to distinguish between the waste classification system and the designation of materials as
“suitable for use” on site. A material may be retained on site for an appropriate end use if that end-use is
clearly designated and that a site-specific risk assessment ensures that it does not pose a risk to human
health or controlled waters. However, if this material is excavated and sent for disposal, the material is then
subject to waste management regulations and the two systems cannot be directly correlated. It is therefore
important to note that classifying a material as hazardous (should it be excavated and become a waste) does
not necessarily indicate that it might not be suitable to be kept on site for re-use. Separate guidance in the
form of a Code of Practice (CL:AIRE Version 2, 2011) has been developed jointly between the
development industry and the Environment Agency to provide best practice when assessing whether
materials are wastes or not, and for determining when waste can cease to be waste for a particular use.

In accordance with the current waste regulations (or Landfill Directive, as they are more commonly
known), from 30" October 2007 all waste materials produced from construction sites have to be pre-treated
prior to disposal. Pre-treatment includes waste minimisation, recovery (e.g. separation of demolition waste
to be used as hardcore) and separation of materials into different waste categories (e.g. separate inert waste
from hazardous waste etc). Mixing of different waste types shall be avoided and intentional mixing of inert
materials with hazardous waste to ‘dilute it” and hence change its waste classification, is illegal.

The current waste regulations (based on the EU landfill directive) introduced a two tier classification system
for waste materials, defining them as either being hazardous or non-hazardous. Landfills are licensed to
take wastes based on a three tier classification system with the non- hazardous waste divided into two sub-
categories:

. Non-Hazardous - inert;
. Non-Hazardous - non-hazardous;
. Hazardous.
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Waste materials are categorised with a six figure numeric code in the European Waste Catalogue.
Commonly found construction and demolition wastes including excavated soil from contaminated sites and
Made Ground with their waste codes are summarised below (this is not a comprehensive list):

Likely Waste Category—

Waste Code What is it?

Inert Non- Hazardous
Waste Hazardous Waste
Concrete, possibly with
17 01 01 Concrete reinforcement (from Construction 4
& Demolition)
17 01 02 Bricks v

These are not normally

17 01 06* Mixtures of concrete, considered hazardous but if they
bricks, tiles & ceramics are contaminated (e.g. by v
containing dangerous substances | asbestos) then could be hazardous
— see comment above

17 01 07 Mixtures of concrete,
bricks, tiles & ceramics other This is mixed inerts c.f. 17 09 04 v
than those in 17 01 06

17 05 03* soils and stones

L. v
containing dangerous substances
17 05 04 soils and stones other ,[SOO'I:)?F Sg;ezoc:rg]ée;g:gs'??om v
than those mentioned in 17 05 03 P sotl, peat,
contaminated sites)
17 06 05* Construction materials .
L e.g. corrugated asbestos sheeting v
containing asbestos
Plaster & plasterboard (although
17 08 02 Gypsum-based spec!flc dlspo§al requirements are
. . required for high sulphate waste —
construction materials other than g ) . v
those mentioned in 17 08 01 see EA gu_ldan_ce l_Jnderstapdmg
the Landfill Directive’ version 1.0
March 2010.
17 09 01* Construction &
demolition wastes containing 4
mercury
< -
1709 02 Construction & Waste with more than 50 mg/kg
demolition wastes containing , v
of PCB’s are hazardous
PCBs
17 09 03* Other mixed Broad range of potentially (see
construction & demolition wastes | notes below — if asterix the waste v

containing dangerous substances | is hazardous) hazardous wastes

Mixed inerts with soil, tarmac,
17 09 04 Mixed construction & cables, vegetation, plaster, etc.

demolition wastes other than (this waste can only be considered v v
those mentioned in 17 09 01, 17 inert if it passes the waste
09 02 & 17 09 03 acceptance criteria identified in

the regulations).

Note: all wastes with an asterix code are hazardous regardless of whether they are mirror or absolute entries in the EWC list the
decision to with regard to composition must come before applying the code for mirror entries.

Some materials are classified as Inert Waste based in its origin (e.g. 17 01 01 Concrete, or glass) without
any requirement for laboratory chemical analysis.
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However, most soils will require laboratory testing to confirm whether they are classified as Hazardous
Waste. The protocol for assessing these materials and the appropriate threshold values is complicated and
are set out in the Environment Agency’s “Technical Guidance WM2 Hazardous Waste — Interpretation of
the Definition and Classification of Hazardous Waste” Version 3 (2013). If the test results for the waste
indicates that it is not hazardous then further analysis of the waste is required to determine whether it is
Inert Waste. If the waste does not meet the criteria for either Hazardous or Inert, then it is by default
classified as Non-hazardous Waste.

As an alternative location to landfills for off-site disposal of inert and non-hazardous waste, there are a
number of sites which have Waste Permit Exemptions that can accept certain categories of inert and non-
hazardous wastes. Additionally some quarries can accept certain types of wastes to be used for quarry
restoration material. For both alternatives to disposal at landfill sites the material still requires chemical
testing as these sites have site specific acceptance criteria for wastes. It should also be noted that these
types of site do not incur landfill tax which in the 2015/16 tax year is £2.60 for inactive waste (inert and
some types of non-hazardous waste) and £82.60/Tonne for active waste (some types of non-hazardous
waste and hazardous waste. Note that the Inland Revenue uses a different classification scheme for waste
for tax purposes to the European Waste Classification scheme.

Waste Categorisation
The process of determining the category of wastes is a three stage process:

e Stage 1 — is the waste either Hazardous or Inert by definition without the requirement for
chemical analysis (if it is then Stages 2 and 3 are not required);

e Stage 2 - Waste characterisation;

e Stage 3 - WAC classification.

Waste characterisation determines if a waste is hazardous or not. Excavated soil is characterised using a
system based on the contaminants present and their hazardous properties. The system uses total
concentrations of the contaminants. Thresholds (as a percentage of the waste) have been set for the various
hazardous properties.

Fourteen hazardous properties together with other scenarios where material could cause a hazard have been
defined:

o Hazardous properties: explosive, oxidising, highly flammable/flammable, irritant, harmful, toxic,
carcinogenic, corrosive, infectious, toxic for reproduction, mutagenic and ecotoxic;

e Substances which can release toxic/very toxic gases in contact with water, acid or air;

e Substances which, after disposal, can yield another substance, e.g. a leachate, which possesses any
of the above hazardous properties.

Some of the hazardous properties are sub-divided e.g. there are three categories of carcinogenic, mutagenic
and toxic for reproduction substances. The hazardous properties were originally defined in the European
Hazardous Waste Directive 91/689/EC. Should a waste contain a contaminant with one or more of the
listed hazardous properties at a concentration equal to or above the threshold value for the particular
property, then the waste is hazardous. The hazardous properties of a wide range of chemicals are sourced
from CHIP4 (2009).
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There are many reasons why waste soil is classified as being hazardous but the majority of reasons can be
divided into the following four groups:

e Hydrocarbons — this is probably the most common reason for the hazardous classification of
soils. For most soils hydrocarbon analysis will be required for both Polycyclic Aromatic
Hydrocarbons (PAH) and speciated Petroleum Hydrocarbons (PHCs) but depending on the
site’s history other groups of organic contaminants may also be is included in any analysis
suite for soil samples;

o Metals — Particularly sites from former metal processing or mining sites and also some types
of ash have metal concentrations that are sufficiently high to characterise materials requiring
disposal as hazardous waste.

e Asbestos;

e Anions — e.g. sulphate in plasterboard (there are special disposal requirements for high
sulphate waste and specific WAC requirements); it is possible that sulphate salts of metals and
semi-metals could make the waste hazardous — the sulphate concentration could possibly be
significant under H12, H13 and H14.

The characterisation of wastes with significant metal concentrations involves some processing of the
analysis data. The chemical analysis results for inorganic substances are generally reported as total
concentrations e.g. total lead, total arsenic, total sulphate etc. However, CHIP4 (2009) deals with the
hazardous properties of actual compounds e.g. lead sulphate, arsenic pentoxide, nickel carbonate.
Therefore, the total metal results have to be converted into assessed chemical analysis results for the
compound most likely to be present in the soil samples. For example, if the sample contains high total lead
concentrations and high sulphate concentrations, then the lead is likely to be present in the soil as lead
sulphate. The most likely compounds can often be determined from a desk study or previous site uses. If
the site has been derelict for a number of years, consideration should be given as to whether water soluble
compounds should or should not be chosen, as rainfall could have removed them from the soil (this does not
apply if the soil has been taken from below under a concrete slab etc). Chemical knowledge and common
sense needs to be used in choosing a suitable compound.

If no data is available, then a worst case scenario has to be assumed and the most hazardous compound
likely to be present has to be chosen. For example, metal chromates (lead chromate, nickel chromate) are
often the most hazardous compounds formed by many metals, but if the chromium concentrations in the soil
are low, chromates are unlikely to be present. It should also be noted that for many of the hazard
categories, the cumulative hazard from different compounds is added (e.g. add the concentrations of the
copper, lead and zinc compounds together to assess the Hazard Category H14 Ecotoxicity).

If the results of the above assessment determine that the waste is hazardous, it must then be analysed for the
Waste Acceptance Criteria (WAC) analysis contained within appropriate Environmental Permitting
Regulations (this comprises mainly leachate but also analysis for TOC and Loss on ignition). WAC limit
values have been set for the listed determinands. If any of the determinands exceed their limit value, the
waste must be pre-treated to reduce concentrations to below the limit values before the waste may be
disposed of at a landfill site licensed to take hazardous waste.

For waste classified as not being hazardous, then there are two options available. Currently, waste correctly
characterised as not being hazardous may be disposed of without WAC testing to a non-hazardous landfill.
Alternatively WAC testing for Inert Waste can be carried out (this is similar to the list for hazardous waste
with the addition of PAH’s, BTEX and Mineral Qil). If the results pass the Inert WAC criteria it can be
disposed of at an Inert Waste Landfill. If any of the WAC test results exceed the Inert WAC criteria the
waste has to be disposed at a non- hazardous landfill. There are WAC limits for non-hazardous waste set
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for pH and TOC. If these two criteria are not met then the waste must be pre-treated to so that it meets the
criteria before it can be disposed.

If materials fail the WAC criteria they can be pre-treated on site or taken to a soil treatment centre for pre-
treatment (such as at the facility run by Biffa at Risley near Warrington). Here the soil’s hazardous
properties may be reduced (e.g. by bioremediation of hydrocarbons).

It should be noted that in order to dispose of Hazardous Waste, the site must register as a producer of

Hazardous Waste with the Environment Agency. When disposing of waste materials to landfill sites the
appropriate Duty of Care Waste Transfer procedures must be followed.

Landfilled Waste Decision Tree

Landfill Decided on as a Disposal Route
Origin

Inert
Hazardous
Landfill

Waste Characterisation Testing

Non-Hazar Non-Hazardous Hazardous

Landfill

Hazardous

Inert WAC Testin Testith

Alternative
Disposal Root
Required

Inert Landfill Hazardous Landfi

Landfill Tax

It should be noted that HM Revenue and Customs (HMRC) classify wastes for tax purposes using a
different scheme to the three fold landfill EU Landfill Directive scheme (i.e. the hazardous, non-hazardous
and inert). HMRC have a two-fold system for landfill tax. The Standard Landfill Tax is currently £82.60/T
and applies to all wastes unless they qualify for the reduced rate of landfill tax of £2.60/T. The wastes that
qualify for the reduced rate of Landfill Tax are set out in The Landfill Tax (Qualifying Material) Order
2011 with supplementary information on the interpretation of these regulations in HMRS “Notice LFT1 - A
General Guide to Landfill Tax” (May 2012) and HMRC Briefing Notes 15/12 and 18/12.

June 2015 Report No 2261R01-1
Issue 1



TerraConsult

Leaders in
waste management
environmental &
ground engineetring

consultancy
TerraConsult (South) Limited TerraConsuit Limited
Dugard House Bold Business Centre
Peartree Road Bold Lane, Sutton
Colchester, Essex Si. Helens
CO3 0UL WAD 4ATX
Tel: +44 (0) 1206 585600 Tel: +44 (0) 1925 291111

Fax: +44 (0) 1925 291191

Email: mailbox@terraconsult.co.uk
Website: www.lerraconsult.co.uk

orksai

www.smasltd.com

sSmas

smas

=
S
s)
=
)
Q
R
o
=

June 2015 EMSSraTaT

Issue 1

Report No 2261R01-1



	PHASE 1 & 2 SITE INVESTIGATION REPORT
	Carried out for:

	PHASE 1 & 2 SITE INVESTIGATION REPORT
	Date:09/06/2015

	WESTMINSTER ARMS, BWLCHGWYN, WREXHAM
	PHASE 1 & 2 INVESTIGATION REPORT

	1. INTRODUCTION
	1.1 Background Information
	1.2. Development Proposals
	1.3. Planning Status & Requirements
	1.4 Scope of the Investigation
	1.5. Previous Investigations

	2. SITE LOCATION AND DESCRIPTION
	2.1 Site Location
	2.2 Site Description
	2.3 Site Ownership
	4.1 Data Summary
	3.2 Geology
	3.3 Mining
	3.4 Hydrogeology
	3.4 Hydrology, Flooding and Drainage
	3.5 Radon
	3.6 Other Potential Environmental Sources and Receptors

	4. HAZARD ASSESSMENT & PRELIMINARY CONCEPTUAL SITE MODEL
	4.1 Hazards Identified with the Proposed Development
	4.2 Potential Sources of Contamination
	4.3 Potential Receptors of Contamination
	4.4 Identification of Pathways
	4.5  Contaminant Linkages
	5.6  Conceptual Site Model
	5.7 Preliminary Contamination Hazard Assessment

	6. FIELDWORK
	6.1 General Observations
	6.2 Trial Pits
	6.3 Samples and Sample Containers

	7. LABORATORY TESTING
	7.1 Chemical Laboratory Testing

	8. GROUND CONDITIONS
	8.1 General

	8. GENERIC QUANTITATIVE RISK ASSESSMENT
	8.1 Introduction
	8.2 Assessment for the Protection of Human Health
	8.3 Assessment for the Protection of Controlled Waters
	8.4 Risk to Plant Life
	8.5 Water Supply Pipe Material Assessment
	8.6 Chemical Attack on Below Ground Concrete
	8.7 Ground Gas Assessment

	9.  WASTE ASSESSMENT
	10. CONCLUSION
	10.1 Environmental Risk Assessment
	10.2 Health and Safety

	REFERENCES
	APPENDIX B
	 Principal Aquifers (formerly termed Major Aquifers) – These are layers of rock or drift deposits that have high intergranular and/or fracture permeability - meaning they usually provide a high level of water storage. They may support water supply an...
	 Secondary Aquifers (formerly termed Minor Aquifers) – These include a wide range of rock layers or drift deposits with an equally wide range of water permeability and storage.  Secondary aquifers are subdivided into two types:
	 Unproductive Strata (formerly termed Non-Aquifer) – These are rock layers or drift deposits with low permeability that have negligible significance for water supply or river base flow.
	Hazardous and Non Hazardous Substances
	The Groundwater (England and Wales) Regulations 2009 control the disposal to the hydrogeological environment of potentially polluting substances which are divided into Hazardous Substances and Non-hazardous Contaminants (this roughly approximates to t...
	Hazardous Substances are the most damaging and toxic and must be prevented from directly or indirectly entering the groundwater environment.  Hazardous Substances include mineral oils and hydrocarbons, pesticides, biocides, herbicides, solvents and so...
	Non-hazardous Pollutants are any contaminants other than Hazardous Substances.  Non-hazardous Pollutants are potentially toxic but are less harmful than Hazardous Substances, but their direct discharge to groundwater is generally not permitted and any...
	Environmental Database Information & Coal Authority Report
	Laboratory Chemical Test Results


	Waste Categorisation

