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EXECUTIVE SUMMARY

A Geo-Environmental Assessment was requested by Shepway District Council.  The
purpose of the assessment was to identify any contaminative or geotechnical issues
associated with former land use at Princes Parade, Hythe, Kent which might impact on the
site’s redevelopment.

SITE DETAILS

Approximate site area 7.5 ha

Current/previous use Qvergrown disused council-owned land, formerly an inert landfill

Proposed use Development options comprise either a leisure centre or
housing scenarios.

PHASE 1 NON-INTRUSIVE INVESTIGATION

Expected geclogy Made ground / Storm Beach Deposits / Tidal Flat Deposits to
the north / Weald Clay Formation.

Groundwater Secondary 'A’ Aquifer within the superficial strata. Not located
within a Source Protection Zone.

Surface water Surface water receptors in vicinity / abstractions / flooding.

PHASE 2 EXPLORATORY INVESTIGATION

Contamination Contamination comprising metals, PAH, TPH and asbestos was
encountered in made ground. PAH contamination in natural
stratum immediately below made ground was encountered,
consistent to overlying made ground.

RECOMMENDATIONS

Geotechnical Geotechnical recommendations comprised foundation solutions
such as ground improvement {(vibro stone / concrete columns)
or a piled solution to be considered. Due to variable
thicknesses of made ground it is recommended suspended floor
slabs should be adopted.

Remediation Made ground removal should be undertaken in any proposed
private garden areas (o a depth of 600 mm below finished
levels, and replaced by validated clean cover. This can be
reduced to 450 mm in areas of soft landscaping.

Produced by Idom Merebrook Ltd an IDOM group company Reference : GEA-17436A1-15-193, May 2017
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SECTION 1 INTRODUCTION

1.1

1.2

1.3

1.4

1.5

Shepway District Council {SDC) proposes to develop an area of land located at
Princes Parade, Hythe for mixed-use development purposes. A Cabinet Report,
dated January 2014, provided by SDC indicates various development options.
Development options discussed comprise a swimming pool and leisure facility with
associated car parking and soft landscaping. Two housing scenario options are
also referenced. Scenario 1 comprises 12 single storey low-rise homes and
scenario 2 comprises 36 town-homes. Idom Merebrook Limited {Merebrook) has
been commissioned by SDC to undertake preliminary site investigation works and
to advise on the geo-envircnmental implications of the redevelopment of the site
for the proposed end use.

The objectives of the investigation are to:
i Assess surface and sub-surface ground conditions present at the site;

ii. ldentify hazards associated with ground contamination which may place
constraints on the site and the proposed development;

i, Evaluate the risks associated with any identified hazards;

iv.  Provide preliminary recommendations for the mitigation of any significant
risks identified; and

v.  Provide preliminary geotechnical recommendations.

A Phase 1 (Non-intrusive Investigation) and a Phase 2a (Preliminary Exploratory
Investigation) have been undertaken for the subject site.

This report presents the findings of the geo-environmental investigation and
provides an interpretation of the gec-environmental conditions that exist at the site.
The contaminative status of the site and the implications with respect to
development have been interpreted in accordance with the current government
guidance on source-pathway-receptor risk assessment. This report uses a Tier 1
risk assessment to ascribe a conservative qualitative appraisal of the hazards
associated with the site.

This report has been prepared for Shepway District Council for the sole purpose
described above and no extended duty of care to any third party is implied or
offered. Third parties making reference to the report should consult Shepway
District Council and Merebrook as to the extent to which the findings may be
appropriate for their use

Produced by Idom Merebrook Ltd an IDOM group company Reference : GEA-17436A1-15-193, May 2017

For Shepway District Council

Page 1



PRINCES PARADE, HYTHE, KENT
GEO-ENVIRONMENTAL ASSESSMENT

SECTION 2 PHASE 1 (NON-INTRUSIVE INVESTIGATION)

2.1 INTRODUCTION

21.1 The non-intrusive investigation has been conducted with reference to the
documents and sources detailed in Table 1 below:

Table 1: Published Data and Information Sources
SOURCE DATA GROUNDSURE DATA
; ; ; Ordnance Survey (OS) historical maps
o> labideresiasclooieal Bheel | sealed af 1:003560, 11101000, 121500
and 1:1,250 dated 1872 - 2014
BGS Geology of Britain 1:50,000 online | Water abstraction, discharge and
maps pollution data
Radon: guidanes an prateeiion Registered waste management sites
measures for new dwellings 9 d
Environment Agency (EA) online data Mining records and natural ground
maps stability data
’ : ; . : Protected areas of environmentally
UK National Air Quality Archive, online serelive and iseorconsarvation
Other relevant designations and/or
Planning Records authorisations and Trade Directory
entries

21.2 The above sources are all authoritative and it is believed that they are reasonably
reliable. However, independent verification of the information supplied has not
necessarily been carried out and Merebrook cannot be held liable for inaccuracies
or deficiencies in the information.

2.2 SITE LOCATION AND SETTING

2.2.1 The site is located to the north of Princes Parade, Hythe, CT21 5QT.

2.2.2 The site occupies an area of approximately 7.5 hectares located at National Grid
Reference 618523, 134832 and indicated on drawing 17436ai-304-001, presented
in Appendix 1 of this report.

223 The site is bounded by the Royal Military Canal to the north, residential flats (under
construction) to the east, Princes Parade Road and the beach to the south and a
golf course to the west.

2.2.4 The majority of the site is disused. The site is an overgrown former inert landfill
with much of the site comprising rough grass, weeds, scrubland and trees. A gated
entrance c¢nto the site is located in the southwestern corner with historical
hardstanding ncoted in this area. The eastern portion of the site is developed with
Seapeint Cance Centre, playground and picnic area identified. A pathway was

Produced by Idom Merebrook Ltd an IDOM group company Reference : GEA-17436A1-15-193, May 2017
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identified north of Princes Parade through the central portion of the site and across
the canal. A pathway encircles the western, northern and eastern perimeter of the
site. No invasive species were noted during the site walkover, however, sporadic
littering was noted on the site.

225 The elevation of the site is generally low-lying, ranging from 2.5 metres above
Ordnance Datum {m AOD) to 5.0 m AOD.
2.3 SITE HISTORY
2.3.1 The site history, based on a review of the historic and current maps, dating from
1872 to 2014 is summarised below. Potentially contaminative land uses are shown
in bold. Copies of key maps used in this review are provided in Appendix 2.
Table 2: Summary of the key features shown on historic maps
DATA
SOURCE SITE / SURROUNDINGS
The site was identified as undeveloped. A footpath was located
in close proximity to the northern boundary.
A station house was identified in close proximity to the eastern
1872 boundary while the Royal Military Canal was illustrated along
{1:10,560 the northern boundary of the site. The village of Seabrook was
scale). illustrated 75 m to the northeast. A gas works was noted 50 m
to the northeast, while a waterworks was identified 260 m to
the north. The Royal Military Road was noted 100 m to the
northwest.
Vegetation and a central pathway were noted on the site.
Further residential development was noted in the village of
Seabrook, while the gasworks was no longer identified. The
1897 Hythe and Sandgate rail tracks were developed 250 — 200 m
{1: 10,560 1o the north, with Sandgate Station 200 m to the northeast. A
scale). gravel pit was noted 50 m to the north. A police station was
identified 60 m to the east while a hospital was developed
500 m to the east. Two old quarries were noted 250 m to the
north and 400 m to the northwest.
The central porticn of the site was identified as a recreational
1945 —1946 ground.
{1: 10,560 The railway tracks 200 m to the north of the site were removed.
scale). There was further residential development to the north of the
site in Seabrook.
A drain was identified along the northern portion of the western
part of the site. An entrance into the site was constructed in the
1961(1:10,560 | southwestern portion of the site with a slope alsc noted
scale). indicating that the site was being used.
A large residential development was constructed 250 m to the
north.
1973-75 No significant changes identified to the site.
{1:10,560 A depot was constructed 200 m to the northwest of the site
Produced by Idom Merebrook Ltd an IDOM group company Reference : GEA-17436A1-15-193, May 2017
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2.3.2

2.3.3

2.3.4

2.4

2.4.1

2.4.2

2.4.3

DATA

SOURCE SITE / SURROUNDINGS

scale). while a hospital was developed 250 m to the northwest of the
site. Several buildings were developed along the former location
of the railway tracks.

1987-89 No significant changes to the site identified.

{1:10,000

No significant changes to the surrounding land uses.
scale).

2010 & 2014 A car park was constructed in the eastern portion of the site.

{1:10,000 The site adjacent to the western boundary was identified as part
scale) of the golf course.

In summary, historic plans show that the majority of the site was undeveloped. A
track and entrance onto the site was identified in 1963 which would indicate the
presence of some site activity. A carpark was developed in the eastern portion of
the site prior to 2010.

The historic maps indicate the presence of potentially significant contaminative
land uses within 250 m of the site. These include:

.. An historic gasworks 50 m north of the site;
ii. ~ The Royal Military Canal (possible presence of UXOs); and

ifi. ~ The historic rail tracks and associated station 200 — 250 m to the north /
northwest.

Given the nature of the historical mapping process (scale, representation of
conditions at discrete time intervals frequency etc.), any such maps and plans may
not provide a comprehensive account of a site’'s history. ldentification of pertinent
land uses and associated potentially contaminative activities, may therefore be
absent from mapping records.

GEOLOGY

The published geological map indicates the presence of superficial drift deposits of
Storm Beach Deposits comprising gravel underlying the majority of the site. Tidal
Flat Deposits comprising clay and silt are likely to underlie the northern portion of
the site.

The underlying bedrock geology comprises clay and mudstone of the Weald Clay
Formation.

The closest relevant British Geological Survey (BGS) historical borehole is a
shallow 4.0 m borehole located 50 m to the nertheast of the site (BGS Ref:
TR138E23). Topsoil was encountered to approximately 0.4 m bgl, with gravel
encountered to 2.8 m bgl. This was underlain by silty sandy clay.

Produced by Idom Merebrook Ltd an IDOM group company Reference : GEA-17436A1-15-193, May 2017
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2.4.4

2.5

2.5.1

252

253

2.5.4

2.6

2.6.1

26.2

2.6.3

2.6.4

265

The Groundsure report did not make any reference 10 made ground, however, the
report indicated that an historic landfill was located on the site.

HYDROGEOLOGY

The superficial geology underlying the site is classified by the Environmental
Agency (EA) as a Secondary ‘A’ Aquifer. This indicates that the aquifer has
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.

The underlying Weald Clay Formation is classified by the EA as Unproductive
Stratum.

The site is not located within a Groundwater Protection Zone.

According the Groundsure Report, there are four groundwater abstraction licences
within one kilometre of the site. All four licences are related to potable water
abstraction with the closest licence associated with Veolia and located 199 m to
the north of the site. Additional Veclia licences are located 276 and 761 m to the
north, while another licence is relating to Hotel Imperial and is located 847 m to the
wesl.

HYDROLOGY

The closest surface water feature is the Royal Military Canal located three metres
to the north of the site. A culverted watercourse flows into the central portion of the
canal, while a tertiary river flows into the western portion of the canal. This canal
flows in an eastern directicn along the boundary of the site, before flowing into the
Hythe Bay 50 m to the south.

There are no surface water abstractions within one kilometre of the site.

According the EA’s Risk of Flooding from Rivers and Seas (RoFRaS), the site is
located in an area at risk from flooding. The majority of the northern and eastern
portion of the site is identified as having a medium to high RoFRaS risk. The
surrounding areas are also identified as having a high RoFRaS risk from flooding.

The site is not located in an area benefitting from flood defences.

According to the Groundsure Report, the site is located within an area of
susceptible to groundwater flooding (superficial deposits flocding). This is due to
the shallow unconsclidated sedimentary aquifer which overlies an unproductive
aquifer.

Produced by Idom Merebrook Ltd an IDOM group company Reference : GEA-17436A1-15-193, May 2017
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2.7 CURRENT SITE ISSUES

2.71 Potentially significant environmental issues have been investigated within relevant
distances of the site, based on the database of records supplied by Groundsure.
These relate to the following searches:

.. Water discharge or pollution incidents within 250 m of the site;

ii.  Waste management sites within 250 m of the site;

jiii.  Statutory authorisations within 50 m of the site;

iv.  Trade directory entries of possible contaminative use within 50 m of the site;

v.  Special protection or conservation areas within 50 m of the site; and

vi.  Any other relevant issues.

272 Potentially significant environmental issues identified by the above searches are
summarised in Table 3 below.

Table 3: Potentially significant environmental issues

ENVIRONMENTAL
CATEGORY

DESCRIPTION

Water discharge or
pollution incidents
within 250 m

There is one current and three revoked discharge consents
relating to one sewer storm overflow located 16 m to the
southeast.

One historic pollution incident was identified on the site. This
was related to crude sewage on site with no significant
impact identified.

One unspecified pollution incident was identified 24 m to the
northeast, with no significant impact identified.

Waste
management sites
within 250 m

The site was identified as an histeric EA landfill {reference
SHB) receiving both inert and commercial waste between
December 1946 — December 1974.

Statutory
authorisations
within 50 m

There are no statutory authorisations within 50 m of the site.

Trade directory
entries of possible
contaminative use
within 50 m

There are no potentially contaminative land uses within a

50 m radius of the site.

An electricity substation was, however, identified 60 m to the
northeast while a service station was noted 110 m to the
northeast.

Special protection
or conservation
areas within 50 m

Hythe Bay located 50 m to the south which is a marine
conservation zone.

Produced by Idom Merebrook Ltd an IDOM group company Reference : GEA-17436A1-15-193, May 2017
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2.8

2.8.1

28.2

2.9

2.9.1

2.10

2.10.1

2.11

2.11.1

2.11.2

2.11.3

212

2.12.1

2.12.2

INDICATIVE GROUND STABILITY HAZARDS

The site has been classified by the BGS as having a negligible to low risk from clay
shrink swells, landslides, soluble rocks and collapsible ground. A moderate to high
risk has been identified for compressible deposits and running sand in the northern
portion of the site.

The Groundsure Report has indicated that rare localised small-scale iron ore
mining may have occurred on the site.

RADON GAS

The site does not lie within a Radon Affected Area as defined by the Health
Protection Agency (1% of houses are above the action level) and therefore no
radon protective measures are required.

AIR QUALITY

The site does not lie within a designated Air Quality Management Area (AQMA) for
the Shepway Local Authority.

ECOLOGY

Information from environmental and ecolegical datasets was obtained from a
review of the MAGIC (Multi-Agency Geographic Infermation for the Countryside)
website and the Groundsure report. The data assessed indicates that several
environmentally sensitive features are located within one kilometre of the site. This
includes Hythe Bay located 50 m to the south which is a marine conservation zone.
The Royal Military Canal to the north is identified as a scheduled monument, while
deciduous woodlands were located 150 m to the northeast and 300 m {o the
northwest of the site.

The data also indicates that species of grey partridges and redshank have been
recorded in close proximity to the site.

Information provided by Shepway District Council has indicated the presence of
badger setts on the site.

PREVIOUS INVESTIGATIONS

A Phase 1 Assessment was undertaken by Ground Solutions Group Limited (GSG)
in 2002 on behalf of Shepway District Council (Report ref: 44518_1/0JR). This
report included a soil spike survey undertaken across the site.

The survey returned concentrations of methane (CH,) below the instruments
detection limit (<0.25 %v/v) with carbon dioxide (CO2) was detected to a maximum
of 7.0 % viv. Thirty-seven locations recorded CO: between 1.5 to 5.0 v/v, with only
five location recording concentrations greater than 5 % v/v.
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2.12.3

2.12.4

2125

2.12.6

2.12.7

2.12.8

2.12.9

2.13

2.13.1

2.13.2

2.13.3

Ground Solutions Group Limited {(GSG) completed a Phase 2 Geo-Environmental
Investigation — Princes Parade {44518/1/0JR) in October 2002. The investigation
is summarised below:

Three boreholes to 7.5 m, thirty trial pits to depths between 3.3 and 5.0 m
(including ten monitoring standpipes) and ten static cone penetration tests.

Evidence of contamination was noted in all trial pits, consistent with household
refuse. In addition to the household waste, sterile unused stomach tubes were
noted at one location. Landfill odours were encountered at four locations and a
slight hydrocarbon odour was encountered at a further location.

One hundred and seventy three samples were recovered and sent to a laboratory
for chemical testing. Arsenic, nickel, lead, boron, copper and sporadic PAH
exceeded the applicable residential criteria (with plant uptake) in samples
recovered from the top 5.0 m bgl. A suspected asbestos containing pipe
encountered at 2.1 m bgl was found to contain chrysotile asbestos.

Leachate analysis carried out on some of the recovered soil samples encountered
exceedances ol applicable screening criteria for metals (lead, copper, cadmium,
chromium, zinc and arsenic), PAH and TPH. Groundwater samples recovered from
the three boreholes didn’t encountered significant contamination. Groundwater
levels in the boreholes ranged from 5.14 10 6.47 m bgl.

Further gas monitoring was carried out in thirteen piezometers and three horeholes
during 15 August 2002. Concentrations of carbon dioxide exceeded 5% v/v in five
locations, elevated methane was encountered at three locations {up to 60% v/v).
Concentrations of volatile hydrocarbons were generally low across the site and
ranged from less than 1 ppm t015.6 ppm.

Copies of both reports are contained in Appendix 6.
PRELIMINARY CONCEPTUAL SITE MODEL AND RISK ASSESSMENT

From the Phase 1 assessment a preliminary site conceptual model and risk
assessment have been produced using the framework established in Part 1A of the
Environmental Protection Act 1990 and detailed in Contaminated Land Report
CLR11 - Mode! Procedures for the Management of Land Contamination.

Risk from contamination has been assessed using the source-pathway-receptor
and pollutant linkage methodology, whereby a risk can only exist if all elements of:
source, pathway and receplor, are present.

Potential Sources

i.  Elevated concentrations of metals, PAH and TPH from the histeric infilling
across the site and the potential for associated soil gas / vapour generation;

Produced by Idom Merebrook Ltd an IDOM group company Reference : GEA-17436A1-15-193, May 2017
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ii.  Soil and groundwater contamination associated with the site’s former use as
a landfill;

i, Asbestos containing material (ACM) within the fill material imported to the
site;

iv.  Soil and groundwater contamination asscciated with historic off-site sources
which includes the Royal Military Canal three metres to the north, within
potential risk from UXQ's and the historic gas works located 50 m to the
north.

2.13.4  Potential Pathways
i.  Direct contact;
ii.  Ingestion and inhalation of contaminated soil and dust;

i, Vertical migration to the underlying Secondary Aquifer to the south of the
site;

iv.  Vertical and horizontal migration to off-site surface water receptors; and
v.  Accumulation of ground gas vapour ingress into buildings and voids.
213.5 Potential Receptors
i The general public and current site users;
ii.  Residents of future development;
i, Construction workers;
iv.  Groundwater in underlying Secondary Aquifer; and

v. Off-site surface water receptor the Royal Military Canal located to the north
of the site and Hythe Bay 50 m to the south.

2.13.6  Pollutant Linkages and Risk Ratings

2.13.6.1 From the Phase 1 assessment a preliminary site conceptual model has been
produced as Table 4 which identifies the potential pollutant linkages. These have
been used to inform the Phase 2 intrusive investigation presented in the
subsequent sections.

Produced by Idom Merebrook Ltd an IDOM group company Reference : GEA-17436A1-15-193, May 2017
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Table 4: Preliminary Conceptual Model

POSSIBLE POLLUTANT LINKAGE

POTENTIAL
SOURCES

PATHWAYS

RECEPTORS

RISK
CHARACTERISATION

Heavy metals and
hydrocarbons
{(made ground and
landfill material}

Contact with contaminated
scil

Human health
{current users)

Ingestion and inhalation of
contaminated seil and dust

Human health
{current users)

Moderate risk identified
Potential for made ground and
landfill material which can contain
elevated metals and
hydrocarbons.

Heavy metals and
hydrocarbons
{made ground and
landfill material}

Contact with contaminated
salil

Human health
(future residents and
construction workers)

Ingestion and inhalaticn of
contaminated soil and dust

Human health
(future residents and
construction workers)

Moderate risk identified
Potential for made ground and
landfill material which can contain
elevated metals and
hydroccarbons.

Asbestos (made
ground and landfill
material}

Ingestion and inhalation of
contaminated seil and dust

Human health
(future residents and
construction workers)

Moderate risk
Potential for made ground and
landfill material to contain
asbestos.

Contamination (all
forms)

Vertical migration to
aquifer

Controlled waters

Moderate risk identified
Potential for contamination to
affect shallow gravel aquifer south
of the site.

Contamination {all

Horizental migration to

Controlled waters

Moderate risk identified
Royal Military Canal located to the
nerth of the site.

forms) surface water
Moderate risk identified
: ; ; Cannot rule out presence of
Hydrocarbons Direct contact Plastic water pipes hydrocarbon contamination at this
stage.
Moderate risk identified
Potential for made ground and
Hazardous : . Human health : : :
Gas/Vapours Ingress into I_:)qumgs and (future residents and landfill material which could act as
: voids : source of hazardous gas. Cannot
In soll construction workers)

rule out fuel spillages as source of
vapours
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SECTION 3 SITE INVESTIGATION RATIONALE

3.1.1

3.2

3.2.1

3.2.2

3.2.3

3.2.4

3.25

3.2.6

A site investigation rationale has been devised in accordance with the findings of
the Phase 1 investigation and the resultant preliminary conceptual site model and
risk assessment. Priority contaminants were identified as heavy metals,
hydrocarbons, PAHs and asbestos.

Intrusive sampling locations were chosen on the basis of providing broad spatial
coverage of the site while also targeting the areas of suspected landfill material.

It should be noted that intrusive locations were limited due access restrictions and
ecological considerations. This included the steep slopes and bund surrounding
the site, dense vegetation and the presence of nesting birds and possible badger
setts identified in the northwestern and southeastern portion of the site.

SITE INVESTIGATION METHODS

An intrusive investigation was carried out by Merebrook from 17 to 18 June 2015
and comprised the following scope of work:

i Seven shallow windowless sample probe holes (MW1 to MWS7) 10 a
maximum depth of 5.45 m bgl; and

ii. ~ Five machine-dug trial holes (MTP1 to MTP5) to a maximum depth of
3.0 m bgl.

Exploratory hele locations are indicated on drawing 17436ai-304-001 in
Appendix 1. Logging of exploratory holes was undertaken by a Merebrook Officer.
Exploratory hole logs are contained in Appendix 3.

All intrusive locations were assessed by a representative from Ordtek due 1o the
proximity to the Royal Military canal and the risk from potential unexploded
ordnance (UXQO). Additionally, a representative from Middlemarch Environmental
supervised the site works due to the sensitive ecological receptors identified on
site.

A tracked windowless sampling rig was used to advance MWS1 to MWS7. This
comprised a rig-mounted drop hammer 1o drive a hollow steel barrel into the
ground. The barrel is recovered along with a removable plastic sleeve, which lines
the barrel and holds a core of scil which is retracted for logging and sampling.
SPTs were performed at approximate 1 m intervals in all windowless sample holes.

MWS1, MWS4, MWSE and MWS7 were installed to 4.0 m bgl for groundwater and
gas monitoring.

Representative soil samples were taken from various depths and strata to assess
the contaminative status of the site. Soil samples were submitted to an MCERTS/
UKAS accredited laboratory for chemical analysis of a broad suite of potential
contaminants. The results are provided in Appendix 4.
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SECTION 4 GROUND CONDITIONS

4.1

4.1.1

4.2

4.2.1

4.2.2

423

4.2.3.1

4232

SURFACE GROUND CONDITIONS

The surface of the site was predominantly uneven and comprised rough grass,
waist-high vegetation brambles, scrubland and medium-sized trees. A bund
surrounded the site to the south, while steep densely vegetated slopes bounded
the western and northern portion of the site.

SUB-SURFACE GROUND CONDITIONS

A significant proportion of infiled material was encountered within the former
landfilled areas across the site. The areas where underlying natural geology was
encountered were generally consistent with the published geology.

A summary of the ground conditions encountered is presented in Table 5, whilst a
more detailed assessment of the strata is contained in the following sections of the
report.

Table 5: Summary of Sub-surface Ground Conditions

DEPTH TO TOP THICKNESS

Stk RANGE (m bgl) RANGE (m)

Made Ground 0.0 0.2->3.0m

Clay 0.6 2.0m

Drift — Tidal Flats

Deposits 2.0 =>1.0m

Drift — Storm Beach

Deposils 1.9-28 >2.1

Solid — Weald Clay

Formation Not encountered -

Made Ground

As the majority of the site was a former landfill, a significant amount of made
ground was revealed across the site, ranging in thickness from 0.2 to > 3.0 m bgl,
as the depth was not proven in MTP1 to MTP5. Made ground predominantly
comprised an upper stratum of topsoil over made ground composed of brown
sandy gravelly silt / clay with frequent rootlets. Gravel-sized materials consisted of
minor quantities of flint, brick, concrete occasional glass, whole bricks and
bituminous pieces. This was underlain by what appeared to be a layer of
compacted silty clayey gravelly sand / sandy gravel with frequent whole red bricks,
brick and concrete fragments occasional glass, slate and wooden fragments.

This was underlain by made ground comprising silty sandy gravelly clay / clayey
gravel with variable quantities of red brick, concrete, ash, cinders and bituminous
pieces. Significant quantities of landfill waste were encountered in MTP1 to MTP5.
This included frequent whole red bricks, concrete fragments, wooden, metal and
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4.2.3.3

4234

4235

4.2.4

4.2.4.1

4242

4243

4.24.4

4.24.5

4.2.4.6

bituminous fragments, glass bottles, plastic waste material {bags, bottles etc.) and
ceramics.

Infilled material was revealed across the site, with landfill waste predominantly
encountered at MTP1 to MTP5. Suspected asbestos clad pipe was encountered at
MTP1 at 1.1 m bgl, while asbestos fragments were also encountered at MTP2 at
0.4 m bgl and MTP5 at 0.6 m bgl. Frequent quantities of ash, cinders, clinkers and
bituminous pieces were encountered at MWS1 (0.4 — 1.6 m bgl), MWS2 (0.25 -
0.8 m bgl), MWSE (0.1 — 2.5 m bgl) and MWS7 {0.4 — 1.1 m bgl). Minor guantities
were encountered at MWS1 (2.2 — 2.7 m bgl), MWS2 (0.80 — 2.0 m bgl), MWS3
(0.3 -1.8 m bgl) and MWS5 {1.5 - 1.9 m bgl).

Groundwater was encountered within the made ground at MWSE at 3.5 m bgl.

SPTs carried out within predoeminantly cohesive made ground revealed 'N° values
ranging from 4 to 9, indicating the presence of soft and firm {low and medium
strength) ground conditions. SPT ‘N’ values of 4 and 5 were recorded in granular
made ground suggesting lcose conditions, whilst an ‘N’ value of 18 was obtained in
MW &1, indicating medium dense conditions.

Natural Ground

Storm Beach Deposits were encountered beneath the made ground at MWST,
MWS2, MWS3, MWS4, MWS6 and MWSY at depths ranging from 1.9 to 2.8 m bgl.
The stratum was typically described as brown sandy gravel. The gravel content
comprised fine 1o coarse sub rounded to rounded flint.

Firm greyish brown mottled orange clay was encountered at MWS5 from 0.6 10 2.6
m bgl. This was underlain by suspected Tidal Flats deposits comprising silty sandy
gravel and soft grey clayey silt revealed t0 3.0 m bgl.

The Weald Clay Formation was not encountered during the site investigation.

No visual or olfactory evidence of contamination was noted in the natural ground
during the site investigation.

Groundwater was encountered at MWS1 to MWSE, within the superficial Storm
Beach Deposits, ranging in depths from 2.5 - 3.5 m bgl.

SPTs performed within the granular soils recorded ‘N’ values generally in the range
4 to 16, indicating the presence of loose and medium dense ground conditions,
whilst locally at depths of 4.0 and 5.0 m bgl SPT 'N’ values of 28 and 35 were
obtained. 8PTs undertaken within cchesive deposits encountered in MWS5
recorded ‘N’ values of between 5 and 12, suggesting soft and firm {low and
medium strength) ground conditions.
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SECTION 5 PRELIMINARY GEOTECHNICAL RECOMMENDATIONS

5.1

5.1.1

FOUNDATIONS

The proposed development comprises a swimming pool and leisure facility with
associated car parking and soft landscaped areas.

The recent ground investigation has revealed ground conditions consisting of
typically significant thicknesses of made ground (0.2 - > 3.0 m) underlain by
superficial deposits of sand and gravel (locally silt / clay). SPTs performed in the
made ground revealed soft / firm (low / medium strength) and loose ground
conditions, whilst the natural granular deposits were found 1o be loose and medium
dense in nature. Localised deposits of natural cohesive soil were found to be soft
and firm (low and medium strength) in nature.

Based on the ground conditions revealed across the site, traditional shallow
foundations are considered unlikely to be feasible for the new structure (s). It is
recommended that an alternative solution, such as ground improvement or piles is
considered.

Ground improvement would involve techniques such as stone columns or vibro
concrete columns (VCC). These would be installed along the lines of all load
bearing walls and keyed into an underlying competent stratum in order to provide a
more uniform founding medium. This would enable strip footings to be constructed
on the improved ground. Allowable bearing pressures of arcund 100 kN/m? are
likely to be achievable for footings up to 1 m wide. Light mesh reinforcement would
need to be installed in all footings constructed on vibro treated ground. In order to
assess the suitability of using ground improvement a specialist contractor should
ideally be invited to attend site to view the ground conditions for themselves.

Alternatively, a piled solution could be adopted at the site. It is envisaged that
bored / Continuous Flight Auger (CFA) piles will be feasible at the site. Driven
piles could possibly be considered as they have the advantage that no arisings are
generated, however, the effects of noise / vibrations are likely to be an issue given
the proximity of the existing residential development and a canal.

The advantage of using bored / CFA piles is the low noise / vibration of the system,
however, arisings are generated by this system. Piles would need to be taken
through made ground and superficial deposits to found within an underlying
competent stratum.

It is recommended that the advice of a specialist contractor be sought in order to
determine the most appropriate / cost effective system and to advise on pile
diameters, depths and safe working capacity. |deally, boreholes would need to be
undertaken to determine ground conditions at depth and to obtain parameters for
pile design.

Produced by Idom Merebrook Ltd an IDOM group company Reference : GEA-17436A1-15-193, May 2017

For Shepway District Council

Page 14



PRINCES PARADE, HYTHE, KENT
GEO-ENVIRONMENTAL ASSESSMENT

5.2

5.2.1

5.2.2

5.3

5.3.1

5.4

5.4.1

5.4.2

5.4.3

5.5

5.5.1

Any ground improvement or piling activities would need to consider their impact on
the Royal Military Canal.

If a housing scenario is to be adopted as mentioned in the cabinet report similar
ground geotechnical recommendations will need to be adopted, given the depth of
made ground across the site. Detailed development plans were not provided
within the cabinet report document and should such plans be made available
recommendations may need to be reviewed.

EXCAVATIONS AND GROUNDWATER

Based on the ground conditions observed at the site, any shallow excavations
have the potential to become unstable in the short term. Therefore, if man-entry is
required excavations should be supported by shoring or otherwise battered back to
a safe angle in order 1o protect the workforce from possible collapse.

Groundwater was encountered in the windowless sample holes at depths ranging
from 2.3 to 3.6 m bgl. It is therefore possible that groundwater ingress could occur
in any shallow excavations, and provision for dewatering during the construction
period should be considered.

FLOOR SLABS

Due to the significant thicknesses of made ground present across the site it is
recommended that suspended floor slabs are adopted for proposed new
structures.

BURIED CONCRETE

Recommendations given in BRE Special Digest 1:2005 “Concrete in aggressive
ground” have been followed in order to give recommendations with respect to
buried concrete.

Water soluble sulphate analysis was carried out on eighteen soil samples obtained
from depths of between 0.2 and 3.5 m bgl with soil pH determination also carried
out on these samples. Water soluble sulphate contents ranged between 0.022 and
1.8 ¢/l. In accordance with BRE guidelines the characteristic value is calculated by
determining the mean of the highest 20 % of results. In this case the characteristic
value is 1.48 g/l. On this basis the Design Sulphate Class is DS-2.

The pH values in the soil samples varied between 7.2 and 9.0. The mean ol the
lowest 20 % of values is 7.4 which represents the characteristic value. Mobile
groundwater conditions have been assumed and on this basis the Aggressive
Chemical Environment for Concrete (ACEC) class for the site is AC-2.

ROADS AND PAVED AREAS

For preliminary design purposes a California Bearing Ratio (CBR) value of < 2 %
should be assumed for roads / hardstanding at existing ground levels.
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Vi

SECTION 6

5.6

5.6.1

SOAKAWAYS

The presence of significant thicknesses of made ground beneath the site is likely to
preclude the use of shallow socakaways for the proposed development.

ENVIRONMENTAL ASSESSMENT

6.1

6.1.1

6.1.3

SOIL QUALITY

A total of eighteen soil samples were submitted to the laboratery for chemical
analysis, including two samples from natural ground and sixteen samples from
made ground. The laboratory chemical analysis certificates are contained in
Appendix 4. The results of the analysis are summarised in Table 6 and 8.

An initial screening exercise has been undertaken whereby contaminant
concentrations recorded in soils have been assessed against Suitable for Use
Levels {(S4ULs) published in 2015 by LQM/CIEH'. These precautionary screening
levels are designed to be representative of minimal risk to human health in a
number of land use scenarios. As different development scenarios are proposed,
this report has assessed using three sets of screening levels:

.. POGSresi (POS2) — Referring to the leisure centre with associated car parking
and landscaping; and

i..  Residential without residential

scenarios; and

home-grown produce - Referring to

iii.  Residential with home-grown produce — Referring to residential scenarios.

For lead the DEFRA Category 4 Screening Level® has been used as this is based
on updated toxicological data and a low risk to human health.

An additional set of phytotoxin screening levels have been adopted from 'The Code
of Agricultural Practice for the Protection of Soil’ Ministry of Agriculture, Fisheries
and Food (MAFF), 1993, which are protective of healthy plant growth. Landscaped
areas are proposed within all scenarios.

Table 6: Summary of Soils Chemical Analysis Results - POSresi (POS2)

CONTAMINANT

No of
Tests

SCREENING No >

UNITS LEVEL (SL) sL*

MAX MEAN

Asbestos in soil

HUMAN HEALTH RISK ASSESSMENT

Detected - 5 Detected 5

pH

9 7.96 18 5-9

! Nathanail, C. P., McCaffrey, C., Gillett, A. G., Ogden, R. C. and Nathanalil, J. F. 2015. The LQM/ CIEH S4ULs for
Human Health Risk Assessment. Land Quality Press, Nottingham. Copyright Land Quality Management Limited
reproduced with permission; Publication Number S4UL3100. All rights reserved.

2 SP1010 Development of Category 4 Screening Levels Main Report (Dec 2013) and SP1010 Polficy Companion
Document (Mar 2014).
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CONTAMINANT UNITS MAX MEAN #':S?sf SL(I’E?IEE'\("'S'\I'_? '\é‘l’f
HUMAN HEALTH RISK ASSESSMENT
Arsenic mgkg” 50 16.92 18 79 0
Cadmium mg.kg o 0.32 18 120 0
Chromium (total) mgkg” 110 3311 18 1500 0
Hexavalent Chromium mgkg’ <4.0 <4.0 18 77 0
Lead mg kg’ 850 200.5 18 630 2
Mercury mgkg 13 0.41 18 120 0
Nickel mgkg” 87 335 18 230 0
Selenium mgkg” 27 1.21 18 1100 0
TPH Aliphatic ECs - EC; | Makg’ <01 <0.1 18 600000 0
TPH Aliphatic >ECs - ECs | MIkg’ <01 <0.1 18 620000 0
TPH Aliphatic >ECs - EGro | MIKY" <0.1 <0.1 18 13000 0
TPH Aliphatic >EC1o - EGys | MIkg™ 1.2 1.01 18 13000 0
TPH Aliphatic >EC12- ECys | M9Hkg" 35 4.03 18 13000 0
TPH Aliphatic >EC1s - ECyy | M3kg’ 62 11.18 18 250000 0
TPH Aliphatic >EC21 - EC3s mg kg’ 120 28.25 18 250000 0
TPH Aromatic >ECs - EC; | Makg’ <0.1 <0.1 18 56000 0
TPH Aromatic >EC7 - ECs | MIHkg" <01 <0.1 18 56000 0
TPH Aromatic >ECs - EGyo | MIKY™ <0.1 <0.1 18 5000 0
TPH Aromatic >EG1o - EG» | M3kg’ 27 1.25 18 5000 0
TPH Aromatic >EC12 - ECi5 | MKy’ 380 30.84 18 5000 0
TPH Aromatic >EG1s - ECy | M3kg’ 2200 217.33 18 3800 0
TPH Aromatic >ECy; - ECgs | MKy 2500 328.08 18 3800 0
Benzene mg.kg” <1.0 <1.0 18 73 0
Toluene mgkg’ <1.0 <1.0 18 25000 0
Ethylbenzene mg.kg” <1.0 1.0 18 56000 0
Xylene mgkg” <1.0 <1.0 18 43000 0
Acenaphthene mgkg” 23 2.07 18 15000 0
Acenaphthylene mg.kg 4 0.9 18 15000 0
Anthracene mg.kg” 53 5.48 18 74000 0
Benz(a)anthracene mgkg” 130 16.42 18 29 3
Benzo(a)pyrene mg.kg” 91 13.29 18 5.7 7
Benzo(b)fluoranthene mg.kg” 110 16.03 18 7.2 7
Benzo(ghi)perylene mg kg 57 6.83 18 640 0
Benzo(k)fluoranthene mgkg” 56 7.72 18 190 0
Chrysene mg.kg 100 13.5 18 57 1
Dibenz(ah)anthracene mg.kg” 11 1.58 18 057 9
Fluoranthene mg.kg 300 34.82 18 3100 0
Fluorene mg.kg” 22 2.6 18 9900 0
Indeno(123-cd)pyrene mgkg” 50 7.61 18 82 0
Naphthalene mgkg” 1.2 0.29 18 4900 0
Phenanthrene mg.kg” 190 19.69 18 3100 0
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PRINCES PARADE, HYTHE, KENT

GEO-ENVIRONMENTAL ASSESSMENT

CONTAMINANT UNITS MAX MEAN #':S?sf SL(I’E?IEE'\("'S'\I'_? '\é‘l’f
HUMAN HEALTH RISK ASSESSMENT
Pyrene mg kg™ 230 27.93 18 7400 0
Phenol mgkg" <1.0 <1.0 18 1300 0
PHYTOTOXICITY RISK ASSESSMENT
Units Max Mean No of Test ﬁg‘rfi??'sr;g NSOL>
Copper mgkg” 850 97.09 18 200 2
Nickel mgkg” 87 335 18 110 0
Zing mg kg 1200 279.11 18 300 4
Notes:  * Number of samples exceeding screening level nd = not detected

Table 7: Summary of Soils Chemical Analysis Results — Residential without home-

grown produce.

CONTAMINANT UNITS MAX MEAN #':S?sf SL%?IEE'\("S'\I'_? '\é‘l’f
HUMAN HEALTH RISK ASSESSMENT
Asbestos in soil - Detected - 5 Detectad 5
pH 2 9 7.96 18 5-9 0
Arsenic mgkg 50 16.92 18 40 1
Cadmium mg kg’ 1.1 0.32 18 85 0
Chromium (total) mgkg” 110 33.11 18 910 0
Hexavalent Ghromium mg kg <40 <4.0 18 6 0
Lead mg kg 850 200.5 18 310 3
Mercury mg.kg 13 0.41 18 56 0
Nickel mg kg’ 87 335 18 180 0
Selenium mgkg’ 27 1.21 18 430 0
TPH Aliphatic >ECs - ECs | M3kg’ <0.1 <0.1 18 160 0
TPH Aliphatic >ECs - ECs | MY*kg" <01 <0.1 18 530 0
TPH Aliphatic >ECg - EGyo | Makg’ <0.1 <0.1 18 150 0
TPH Aliphatic >ECo - ECyz | Makg’ 1.2 1.01 18 770 0
TPH Aliphatic >EG12- ECys | Makg’ a5 4.03 18 4400 0
TPH Aliphatic >EC1s - EGor | MIkg™ 62 11.18 18 110000 0
TPH Aliphatic >EGa1 - ECas | Mg’ 120 28.25 18 110000 0
TPH Aromatic >ECs - EC; | Makg’ <01 <0.1 18 1400 0
TPH Aromatic >EC; - ECs | Mgkg’ <01 <0.1 18 3900 0
TPH Aromatic >ECs - ECyq | M3kg’ <0.1 <0.1 18 270 0
TPH Aromatic >EC1o - ECz | MIHKg” 2.7 1.25 18 1200 0
TPH Aromatic >EC1z - EC1s | MIKY™ 380 30.84 18 2500 0
TPH Aromatic >EC1s - ECor | M3Kg" 2200 217.33 18 1900 0
TPH Aromatic >ECa; - ECgs | MKy 2500 328.06 18 1900 1
Benzene mgkg <1.0 <1.0 18 1.4 0
Toluene mg kg <1.0 <1.0 18 440 0
Ethylbenzene mgkg” <1.0 1.0 18 3900 0
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CONTAMINANT UNITS MAX MEAN o SL(I’E?IEE'\("'S'\I'_? e
HUMAN HEALTH RISK ASSESSMENT
Xylene mg kg <0 <1.0 18 430 0
Acenaphthene mgkg 23 2.07 18 6000 0
Acenaphthylene mg.kg” 4 0.9 18 8000 0
Anthracene mg.kg 53 548 18 37000 0
Benz(a)anthracene mgkg” 130 16.42 18 15 5
Benzo(a)pyrene mg.kg" 91 13.29 18 3.2 1
Benzo(b)fluoranthene mg kg 110 16.03 18 4 1
Benzo(ghi)perylene mgkg” 57 6.83 18 360 0
Benzo(k)fluoranthene mg.kg 56 7.72 18 110 0
Chrysene mg.kg” 100 135 18 32 2
Dibenz(ah)anthracene mgkg” 11 158 18 0.32 1
Fluoranthene mg.kg” 300 34.82 18 1600 0
Fluorene mgkg” 22 226 18 4500 0
Indeno(123-cd)pyrene mg.kg 50 7.61 18 46 0
Naphthalene mg kg’ 1.2 0.29 18 13 0
Phenanthrene mgkg’ 190 19.69 18 1500 0
Pyrene mg kg™ 230 27.93 18 3800 0
Phenol mgkg" <1.0 <1.0 18 1200 0
PHYTOTOXICITY RISK ASSESSMENT
Units Max Mean No of Test ﬁg‘rfi??'sr;g NSOL>
Copper mg.kg" 850 97.09 18 200 2
Nickel mgkg” 87 335 18 110 0
Zing mg kg 1200 279.11 18 300 4
Notes:  * Number of samples exceeding screening level nd = not detected

Table 8 Summary of Soils Chemical Analysis Results — Residential with home-grown

produce.
CONTAMINANT UNITS MAX MEAN e SL%?IEE'\("S'\I'_? i
HUMAN HEALTH RISK ASSESSMENT
Asbestos in soil - Detected - 5 Detectad 5
pH : 3 7.96 18 5-9 0
Arsenic mgkg 50 16.92 18 37 1
Cadmium mg kg’ 1.1 0.32 18 11 0
Chromium (total) mgkg’ 110 33.11 18 910 0
Hexavalent Ghromium mg kg <40 <4.0 18 6 0
Lead mg kg 850 200.5 18 200 4
Mercury mg.kg 13 0.41 18 40 0
Nickel mg kg’ 87 335 18 130 0
Selenium mgkg’ 27 1.21 18 250 0
TPH Aliphatic >ECs - ECs | M3kg’ <0.1 <0.1 18 78 0
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CONTAMINANT UNITS MAX MEAN #':S?sf SL(I’E?IEE'\("'S'\I'_? '\é‘l’f
HUMAN HEALTH RISK ASSESSMENT
TPH Aliphatic >ECs - ECs | MaHkg™ <0.1 <0.1 18 230 0
TPH Aliphatic >ECs - EC1o | M3Kg™ <01 <0.1 18 65 0
TPH Aliphatic >EC10- ECrz | MIKg™ 1.2 1.01 18 330 0
TPH Aliphatic >EG12- EGys | Ma-kg’ 35 4.03 18 2400 0
TPH Aliphatic >EC1g - EC | MKy’ 62 11.18 18 92000 0
TPH Aliphatic >ECs1 - ECss | Makg’ 120 28.25 18 92000 0
TPH Aromatic >ECs - EC; | Mgkg’ <01 <0.1 18 140 0
TPH Aromatic >EC7 - ECs | MIKg" <0.1 <0.1 18 290 0
TPH Aromatic >ECs - ECrg | MIHKg" <01 <0.1 18 83 0
TPH Aromatic >EC1o - ECz | MKy’ 27 1.25 18 180 0
TPH Aromatic >EG1, - EGys | M3kg’ 380 30.84 18 330 1
TPH Aromatic >EC1s - ECz | MKy’ 2200 217.33 18 540 1
TPH Aromatic >ECyq - EGas | Ma-kg” 2500 328.06 18 1500 1
Benzene mgkg <1.0 <1.0 18 0.17 0
Toluene mgkg” <1.0 1.0 18 110 0
Ethylbenzene mg.kg <1.0 <1.0 18 290 0
Xylene mg.kg” <1.0 1.0 18 130 0
Acenaphthene mgkg 23 2.07 18 510 0
Acenaphthylene mg.kg” 4 0.9 18 420 0
Anthracene mgkg’ 53 5.48 18 5400 0
Benz(a)anthracene mgkg” 130 16.42 18 11 5
Benzo{a)pyrene mg.kg 91 13.29 18 27 11
Benzo(b)fluoranthene mg kg 110 16.03 18 3.3 1
Benzo(ghi)perylene mgkg” 57 6.83 18 340 0
Benzo(k)fluoranthene mg.kg 56 7.72 18 93 0
Chrysene mg.kg” 100 135 18 20 3
Dibenz(ah)anthracene mgkg” 11 158 18 0.28 1
Flucranthene mg.kg” 300 34.82 18 560 0
Fluorene mgkg” 22 226 18 400 0
Indeno(123-cdipyrene mg kg 50 7.61 18 36 1
Naphthalene mg.kg” 1.2 0.29 18 56 0
Phenanthrene mgkg’ 190 19.69 18 220 0
Pyrene mg kg™ 230 27.93 18 1200 0
Phenol mgkg” =170 <1.0 18 200 0
PHYTOTOXICITY RISK ASSESSMENT
Units Max Mean No of Test ﬁg‘rfi??'sr;_% NSOL>
Copper mg kg™ 850 97.09 18 200 2
Nickel mgkg” 87 335 18 110 0
Zinc mg.kg” 1200 279.11 18 300 4
Notes:  * Number of samples exceeding screening level nd = not detected
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6.1.5.1

6.1.5.2

6.1.5.3

6.1.7.1

6.1.7.2

6.1.7.3

6.1.7.4

6.1.8.1

Zootoxic Metals (harmful to human health)

With reference to POSresi, two exceedances of lead were recorded in made
ground samples at MTP2 (1.9-2.0 m) and MTP5 (1.5 m). Both were samples from
within the landfill waste medium.

When compared to screening levels for residential without home-grown produce an
additional exceedance with reference to lead was also recerded in shallower made
ground at MWS2 (0.4-0.6 m). At MTP5 (1.5 m), an elevation of arsenic was also
recorded based on a screening level of 40 mg/kg at 50 mg/kg.

When compared to screening levels for residential with home-grown produce an
additional exceedance with reference to lead was also recorded in made ground at
MTP3 (2.0-2.5 m).

Phytotoxic Metals (harmful to plant health)

Exceedances of copper and zinc were recorded in made ground across the site at
depths ranging from 0.3 to 1.9 m bgl within MTP2, MTP5, MWS2 and MWS6
exploratory holes.

Organic Contaminants

Exceedances of polyaromatic hydrocarbons (PAH) were recorded in made ground
samples in landfill waste across the site under both scenarios.

A sample of natural material tested (MWS2 2.5-2.8 m) immediately below made
ground also recorded elevated concenirations of PAH above screening levels
under all three scenarios. This contamination was consistent with the overlying
made ground.

ElevatedTPH (aromatic C,-Cs5) was encountered at MWS1 1.4 — 1.7 m at a
concentration of 2500 mg/kg, when compared to a residential without home-grown
produce screening level. This material was above the perched groundwater level
and was composed of ash and clinker.

When compared to screening levels for residential with home-grown produce
additional exceedances with reference to TPH (aromatic Ci2-Cys and aromatic Cqg-
C,4) were also recorded in made ground at MWS1 1.4 - 1.7 m.

Inorganic Contaminants

Five samples of made ground were tested for ashestos presence, all of which were
positive. Ashestos presence was then quantified in three of the five samples
tested from depths ranging from 0.3 to 0.9 m bgl. These recorded concentrations
ranging from < 0.001 to 0.015 %.
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6.1.9.1

6.1.9.2

6.2

6.2.1

6.2.2

6.2.3

6.3

6.3.1

6.3.2

Summary

The made ground across the sile recorded concentrations of PAH exceeding
relevant screening levels for all assessment criteria compared against. Localised
metallic contamination (lead, arsenic, copper and zinc) was also encountered
within the landfill waste made ground. Five out of five samples tested recorded
ashestos presence however, where quantified were recorded at non-hazardous
concentrations (< 0.1%). TPH concentrations in MWS1 1.4-1.7 m exceeded
residential screening criteria with and without homegrown produce.

Two samples of natural strata were tested immediately below made ground. One
sample at MWS2 recorded elevated concentrations when compared to all
assessment criteria which suggest contamination has possibly leached to
underlying natural geology. The sample was also collected just below where
groundwater was encountered therefore it must be considered that contamination
recorded could be associated with groundwater contamination.

GROUNDWATER

It is important to mention that although groundwater is likely to be tidally influenced,
the adjacent Royal Military Canal to the north does not fluctuate with the tide which
indicates the groundwater and the canal are not in hydraulic continuity.

It is considered that groundwater encountered during the site investigation was
perched water. Groundwater was not encountered during any monitoring rounds to
date. This included monitoring conducted during high summer tides. Further
investigation is recommended once vegetation clearance has taken place.

Groundwater sampling conducted by GSG in 2002 did not encounter significant
contamination.

HAZARDOUS GAS

Gas monitoring has been undertaken on four occasions (29 June 2015, 22 July,
31 August, 21 October 2016). Only MWS7 and MWS1 could be located during the
monitoring conducted in 2016. Levels of methane, carbon dioxide and oxygen were
recorded in each standpipe, together with associated parameters including
borehole flow and ambient air pressure. The results of these gas monitoring
rounds are contained in Appendix 5.

The monitoring rounds were undertaken at barometric pressures ranging from
1017 to 1022 mb. Positive flow was not recorded during the monitoring round.
Methane {CH,) was not detected during the monitoring rounds however carbon
dioxide (CO,) was detected to a maximum of 9.3 % v/v with a corresponding
depleted oxygen concentration of 14.2 % v/v during the monitoring round in 2015.
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SECTION 7

6.4

6.4.1

6.4.2

WASTE CLASSIFICATION AND OFF-SITE DISPOSAL

Materials, including waste soils which are not to be retained on site, should be
removed and disposed of in accordance with all relevant statues including the
Environmental Protection Act 1990, The Conirolled Waste Regulations 2012 as
amended, The Waste Reguliations 2011 as amended, The List of Wastes
Reguiations 2005 as amended, The Hazardous Waste Regulations 2005 as
amended, The Waste Management Regulations 2006 and The Environmental
Permitting Regulations 2010 as amended.

It is a requirement of these regulations that waste sent to landfill should have been
subject to measures to reduce the amount of waste, reduce harmful or hazardous
properties and facilitate recycling. These requirements may be satisfied by
measures such as segregation and screening of wastes to recover suitable fill and
material for crushing, segregation of inert materials and putrescible wastes.

RISK ASSESSMENT

7.1

7.2

7.3

7.4

The potential sources of contamination at the site and the implications with respect
to development have been interpreted in accordance with the current government
guidance on source-pathway-receptor risk assessment.

The investigations demonstrate that the former uses of the site, particularly with
reference to landfilling, have resulted in widespread contamination comprising
metals, PAH, TPH and ashestos. These materials are considered for their
potential to act as sources for a number of pollutant linkages.

The potential impacts of contamination sources have been considered with respect
to the following receptors:

i The general public and present site users,
ii.  Residents of future development,

i, Groundwater,

iv.  Surface water,

v.  Construction workers,

vi.  Adjacent land, and

vii.  Infrastructure.

In each case the existence of a pollutant linkage requires a pathway by which the
receptor could be exposed to the source. A qualitative assessment of risk is thus
considered in the first instance with respect to the site in its current condition and is
summarised in the sections below.
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7.5 The general public and present site users

7.5.1 As the majority of the site is heavily vegetated, potential exposure to underlying
made ground is significantly reduced, therefore the risk to the general public and
current site users is considered to be low.

7.6 Residents of future development

7.6.1 Soil contamination (chemical)

7.6.1.1  Soil contamination is widespread particularly within the made ground material.
Elevated concentrations of PAH, lead, a single elevation of arsenic were recorded
within the upper soil profile (upper 1.0 m) across the site. The cabinet report
demonstrates the leisure centre development scenaric is predominantly
surrounded by hardstanding which would break pathways, reducing exposure. No
outdoor pitches or play areas are proposed. The residential scenarios of the
proposed development include areas of public open space and communal planting.
It is likely that the final proposals will include private gardens. The risk of exposure
for both scenarios is therelore considered to be low to moderate.

7.6.2 Asbeslos

7.6.2.1 Asbestos was detected in all samples where tested both in upper and lower
profiles. As all samples that were tested for asbesios presence were positive,
ashestos is expected to be widespread within the made ground. Where
concentrations have been quantified, low concentrations were recerded at non-
hazardous levels. Due to the small amount of proposed landscaped areas the risk
of exposure is considered to be low to moderate providing clean cover is used.

7.6.3 Hazardous Soil Gas/Vapours (including hydrocarbon vapours/radon)

7.6.3.1 The proposed development layout is likely to include both low-rise residential and
medium-rise residential {of three stories and above). Therefore BS8485(2015) has
been considered in the gas risk assessment.

7.6.3.2 Gas Screening Values (GSVs) for carbon dioxide and methane concentrations
were calculated using the maximum recorded values throughout the monitoring
period in association with the highest recorded flow rate.

7.6.3.3 Based on the ground gas monitoring data, the GSV for carbon dioxide was
calculated as 0.009 L.hr'" and the GSV for methane was calculated as 0.0001 Lhr.
These GSVs have been assessed in accordance with BS8485(2015). Risk
assessment calculations are presented in Appendix 7,

7.6.3.4 The GSV assessment would classify the site as a Characteristic Situation 1. These
classifications indicate a negligible gassing regime and that no ground gas
protection measures are required. However, carbon dioxide was recorded over 5 %
(during one of the monitoring rounds), and therefore it is appropriate to consider
increasing the risk level to characteristic situation (CS2).
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7.68.3.5

76.3.6

7.6.3.7

7.7

7.7.1

7.7.2

7.8

7.8.1

Given the site history and geo-environmental setting, it is considered that
Characteristic Situation 2 (low hazard potential) is appropriate and that gas
protection is provided. This is considered suitably precautionary to mitigate the
gas risk taking into account uncertainty introduced by the limited period of
monitoring. BS 8485:2015 assigns a “gas protection score” that must be achieved,
based on building type {Type A building - private ownership) in order to mitigate the
gas risk. A CS2 classification would necessitate a gas protection score of 3.5
points. Indicative measures 1o achieve this score would include: the fitting of a gas
resistant membrane {installed to the requirements of BS 8485:2015) and a passive
sub floor dispersal layer.

With further gas menitoring (at least six additional visits over six months) it may be
possible to negate the need for gas protection measures or limit the areas where it
is required.

As mentioned in section 2.12.1, the Phase 1 Assessment undertaken by Ground
Solutions Group Limited also recorded carbon dioxide levels above five percent at
five locations.

Controlled waters

Although hydrocarbon contamination was recorded in made ground at
concentrations which could pose a risk to human health, the concentrations were
not sufficiently mobile to pose a risk to controlled waters. It is considered that
groundwater is likely to be tidally influenced, but to date groundwater has not been
encountered during any of the monitoring rounds (including in July during a period
of high tide).

The Royal Military Canal to the north is contained and during the site works was
observed to not be tidally influenced. The risk of leachable contaminants migrating
to the canal is also considered t¢ be low as it is not in hydraulic continuity with the
groundwater. As groundwater is likely to be tidally influenced, this is a dynamic
environment where leachate is unlikely to accumulate beneath the site preventing
groundwater from being stagnant.

Construction workers

Potentially, construction workers are initially at the greatest risk from exposure to
hazardous contamination due to excavation works and during the handling of
materials including imported soils. Providing that dust levels are kept within
statutory limits and appropriate health and safety procedures are adhered to during
the construction phase, the levels of chemical contamination recorded to date are
not considered to present an acute risk to human health.
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7.9 Infrastructure

7.91 Phytotoxic metals were detected in excess of relevant screening levels across the
site in made ground which may affect plant growth. Clean cover will be required in
proposed landscaped areas to ensure an adequate growing medium is present.

7.9.2 Contamination with the potential to permeate polymeric services has been
identified by this investigation, and it is recommended that the utility provider is
consulted with respect to their requirements for water supply pipes.

7.9.3 Uility companies apply strict guideline levels on use of polymeric pipes and may
consider all made ground unsuitable for typical plastic pipe materials to be used.
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SECTION 8 UPDATED CONCEPTUAL MODEL

8.1 Following completion of phases 1 and 2 of the investigation and a qualitative risk
assessment, the conceptual model for the site, with relation to pollutant linkages,
has been updated. The revised model is presented in Table 9 below.

Table 9: Revised Conceptual Model

POSSIBLE POLLUTANT LINKAGE

POTENTIAL
SQURCES

PATHWAYS

RECEPTORS

RISK
CHARACTERISATION

Heavy metals and
hydrocarbons
{made ground)

Contact with contaminated
salil

Human health
{current users)

Ingestion and inhalation of
contaminated soil and dust

Human health
{current users)

Low risk identified
Although made ground does
contain elevated metals and

hydrocarbons the site is fenced
and contained, covered by dense
vegetation reducing risk of
exposure.

Heavy metals and
hydrocarbons
{made ground)

Contact with contaminated
salil

Human health
{future residents and
construction workers)

Ingestion and inhalation of
contaminated seil and dust

Human health
(future residents and
construction workers)

Low to Moderate risk identified
Although made ground does
contain elevated metals and

hydrocarbens, proposed scenarios
suggest predominantly hard
standing and limited landscaping
areas thus reducing exposure risk.
Mitigation measuras will be
required in areas of soft
landscaping or private gardens to
reduce the potential risk to future
site users.

Asbestos (made
ground})

Ingestion and inhalaticn of
contaminated soil and dust

Human health
(future residents and
construction workers)

Low to Moderate risk
Shallow contamination was
recorded although limited
landscaping is proposed.
Providing clean cover is
intreduced in scft landscaping and
private gardens will lower
axposure.

Contamination {all
forms)

Vertical migration to
aquifer

Controlled waters

Moderate risk identified
Given saoll contamination has been
detected, groundwater
contamination is possible although
spacies detected are not
considered te be highly mobile.
To date groundwater has not been
detected during any monitoring
round.

Contamination (all

Herizontal migration to

Controlled waters

Low risk identified
The Royal Milttary Canal to the

forms) surface water north is contained and is not tidally
influenced.
Moderate risk identified
Hydrocarbons Direct contact Plastic water pipes Ll L

permeate polymeric pipes was
detected across the site.
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Vi

POSSIBLE POLLUTANT LINKAGE

RISK
FEI=NTTAC PATHWAYS RECEPTORS CHARACTERISATION
SOURCES
Low to Moderate risk identified
The site has baen subject to
significant infilling so there is a
Hazarious Ingress inte buildings and Human_ pealt] potential risk from hazardous
Gas/Vapours ) (future residents and o
: voids : gases. Elevated carbon dicxide
In soll construction workers)

(>5%v/v) at MWS1 (on one

occasion) has indicated a potential
risk.

SECTION 9 PRELIMINARY REMEDIATION STRATEGY

9.1

9.2

9.3

9.4

9.5

9.6

The identified risks at the site can be mitigated by removal of either; the source,
pathway or receptor. With reference to the conceptual model for the site a
remediation strategy, based on source or pathway removal, has been designed.

There are two proposed development scenarics comprising a leisure centre or
residential land, both of which include limited landscaped areas, with the potential
for private gardens in a residential scenario. Contamination has been identified
within the made ground and locally in underlying natural ground. Groundwater was
not encountered during any monitoring round.

Remedial measures will be required that are protective of human health and
groundwater:

Human health — Clean cover will be required in areas of soft landscaping. This
should comprise the following:

i Private gardens with soil: 600 mm;
ii.  Private gardens with shingle: 300 mm and a geotextile marker;
i, Communal areas with soil: 300 mm;
iv.  Communal layers of shingle: 150 mm and a geotextile marker; and

v. Public Open space: 150 mm of soil and a geotextile marker or 300 mm
without.

Material imported for the formation of landscaped areas should be gbtained from a
validated source. The validation should incorporate an assessment of the
provenance of the material and chemical analysis.

Based on monitoring data to date and the history of the site, basic ground gas
protection measures will also be required in at least part of the development.
Further monitoring is recommended over a range of atmospheric conditions.
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9.7

9.8

9.9

9.10

Potential risks to construction workers have been identified and the adoption of
appropriate Health and Safety procedures will ensure that risks to operatives from
hazardous materials at the site are minimised. Operatives should not be allowed to
eat, drink or smoke on site except in designated areas and should be required to
wash all exposed skin at the end of each shift. Operatives should be informed of
the potential hazards at the site and should be required to report any observations
of suspect material.

Materials, including waste soils which are not to be retained on site, should be
removed and disposed of in accordance with all relevant statues including the
Environmental Protection Act 1990, The Conirolled Waste Regulations 2012 as
amended, The Waste Reguliations 2011 as amended, The List of Wastes
Reguiations 2005 as amended, The Hazardous Waste Regulations 2005 as
amended, The Waste Management Regulations 2006 and The Environmental
Permitting Regulations 2010 as amended.

Further monitoring is recommended at the detailed design stage to assess the
ground gas, groundwater and vapour risk from the site, as well as to ascertain
precisely the underlying ground conditions.

Any cbservations of ground conditions atypical of those already described should
be reported to Merebroock immediately so that an assessment of appropriate action
can be made.

SECTION 10 CONCLUSIONS

10.1

10.2

10.3

10.4

The ground cenditions encountered confirmed published geology along with
expected made ground associated with former on site land filling.

Geotechnical recommendations comprised foundation solutions such as ground
improvement {vibro stone / concrete columns) or a piled solution to be considered.
Due to variable thicknesses of made ground it is recommended suspended floor
slabs should be adopted.

A variety of clean cover scenarios have been recommended (including 600 mm
clean cover in private gardens) to break linkages for human health and to supply a
suitable growing medium.

Further site investigation is recommended once the vegetation across the site has
been cleared.
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APPENDIX 1 * Drawings
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APPENDIX 2 = Historic Plans
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PRINCES PARADE, HYTHE, KENT
GEO-ENVIRONMENTAL ASSESSMENT

APPENDIX 3 = Exploratory Hole Logs
= BGS Borehole Logs

Produced by Idom Merebrook Ltd an IDOM group company Reference : GEA-17436A1-15-193, May 2017
For Shepway District Council



Offices: Plant: .cB Excavator Trialpit No
Belper: 01773 829988
m b k Keslon: 01689 839980 Co-ords: MTP1
|' ' lere roo email: consulting@merebrook.co.uk Sheet 1 of 1
Project Name Project No. Dimensions (m): Date
Princes Parade 17436A1 2.00 17/06/2015
Location: Hythe, Kent Depth {m) Scale
(=} -
2.60 2 1:25
: . ; Logged B
Client: Shepway District Council 99 Y
GOB
Samples & In Situ Testing Water Dep‘[h in metres LR L.
Depth {m) | Type Results Stike | {thickness) 9 Stratum Description
Rough grasses over TOPSOIL composed of firm brown slightly sandy
clayey SILT with frequent rootlets, gravels and occasional red
0.20 brick fragments.
MADE GROUND composed of firm brown slightly sandy clayey SILT with
0.30-040 | DJ i frequent rootlets, gravels, red brick fragments, occasional
i plastic, glass, rubbish and rare shells and cobbles.
MADE GROUND composed of dense brown silty sandy GRAVEL with
0.60 frequent red brick fragments, concrete and rootlets.
MADE GROUND composed of firm brown silty gravelly CLAY with
frequent whole brocks, concrete fragments, cobbles, plastic, glass
and rubbish. Large concrete slabs at 0.7 m bgl. Large rusted
electrical appliance encountered at 0.8 m bgl. Old wiring at 1.0 m
bgl. Suspected asbestos pipe encountered at 1.1 m bgl. Large 1
0.90
100120 | D (0.90) wooden fragments at 1.3 m bgl.
1.50 - 7
MADE GROUND comprised dense brown gravelly clayey SAND with
frequent landfill waste. Waste included rusted metals, red bricks,
concrete fragments, glass bottles, wooden fragments, batteries, a
wheel, textiles, plastic bottles {detergent, bleach, shampoo etc.),
aerosol cans. Two large animal bones encountered at 1.9 m bgl
2
{1.10)
200220 | DJ
2.60 e e

Trialpit Complete at 2.80 m

Remarks: Backifilled with arisings

IVN - in-situ hand vane
IPP - in-situ pocket penetrometer
PID - in-situ photoionization detector

D - small disturbed sample (tub)
J - amber glass jar {250ml)

V - amber glass jar {60ml)

B - bulk disturbed sample

HalkBASE 31 (B 426 48) Standard Trialpit Lag v2 datad 27th Mav 43



Offices: Plant: JcB Excavator Trialpit No
Belper: 01773 829988
Kgggg;l: 01689 889980 . MTP2
mere roo email: consulting@merebrook.co.uk Co-ords: - Sheet 1 of 1
Project Name Project No. Dimensions {m):
Princes Parade 17436A1 200 17/06/2015
Location: Hythe, Kent Depth {m) Scale
2.60 =
Client: Shepway District Council Logg(;)eg By

Samples & In Situ Testing

Depth {m) | Type Results

Water
Strike

Depth in metres
{thickness)

Legend

Stratum Description

0.30-050 | DJ
0.40 D

1.00-1.20 | D,J

(0.50)

0.50

{0.40)

0.90

(0.90)

2.00

{0.60)

2.60

Rough grasses / thistles / nettles over TOPSOIL comprised of brown
soft to firm clayey sandy slight gravelly SILT with frequent

rootlets, occasional red brick fragmeents and glass. Possible
asbestos cement fragment encountered at 0.4 m bgl.

MADE GROUND composed of possibly medium dense brown clayey silty
slightly sandy GRAVEL with occasional red brick, concrete and

wooded fragments, occasional shells and plastics. Large concrete

slab recovered at 0.8 m bgl.

MADE GROUND comprised brown clayey slightly sandy GRAVEL. Gravel
fine to coarse sub angular to sub rounded of mixed lithologies.

MADE GROUND composed of firm brown silty sandy gravelly CLAY with
frequent landfill waste. Wastes included red bricks, plastics,

slate, glass botiles and fragments, rusted metals pieces, plastic

bottles {detergent, bleach, shampoo etc.). Wastes became more
prominent at 1.5 m bgl. Silty ash and clinkers encountered at 1.8 m

bal.

MADE GROUND composed of loose dark grey silty gravelly SAND with
frequent red brick and concrete blocks and fragments and occasional
glass, plastic and metals.

Trialpit Complete at 2.80 m

Remarks: Backifilled with arisings

IVN - in-situ hand vane
IPP - in-situ pocket penetrometer
PID - in-situ photoionization detector

D - small disturbed sample (tub)
J - amber glass jar {250ml)

V - amber glass jar {60ml)

B - bulk disturbed sample

HalkBASE 31 (B 426 48) Standard Trialpit Lag v2 datad 27th Mav 43



Offices: Plant: .cB Excavator Trialpit No
Belper: 01773 829988
m b k Keslon: 01689 839980 Co-ords: MTP3
|' ' lere roo email: consulting@merebrook.co.uk Sheet 1 of 1
Project Name Project No. Dimensions (m): Date
Princes Parade 17436A1 2.00 17/06/2015
Location: Hythe, Kent Depth {m) Scale
3.00 = 1:25
: . a ; Logged B
Client: Shepway District Council 99 Y
GOB
Samples & In Situ Testing Water Dep‘[h in metres LR L.
Depth {m) | Type Results Stike | {thickness) 9 Stratum Description
Rough grasses / thistles / nettles over MADE GRCUND comprised of
brown soft to firm clayey sandy slight gravelly SILT with frequent
rootlets and red brick fragments, occasional plastic, tarmac and
glass fragmeents, ceramics and whole red bricks.
{0.60)
0.60 - -
MADE GROUND composed of firm dark brown silty sandy gravelly CLAY
with frequent landfill waste. Waste included rusted metals, red
bricks, concrete, ceramics, glass bottles, wooden fragmernts,
wiring, tarmac, plastic bags, plastic bottles {detergent, bleach,
shampoo etc.) and textiles.
1
1.00-1.10 | D,J {0.90)
1.50 :
% MADE GROUND composed of firm grey reworked CLAY.
' MADE GROUND composed of firm dark brown silty sandy gravelly CLAY
with frequent landfill waste. Waste included rusted metals, red
(0.40) bricks, concrete, ceramics, glass bottles, wooden fragments,
wiring, tarmac, plastic bags, plastic bottles {detergent, bleach,
shampoo etc.) and textiles.
2.00 2
MADE GROUND composed of dark brown sandy gravelly SILT with
2.00-2.20 | DJ frequert red bricks, tarmac and wooden fragments and plastic
landfill waste. Slight hydrocarbon odour.
{0.50)
2.50 7 :
MADE GROUND composed of firm brown / dark grey silty gravelly CLAY
with lenses of dark grey sandy silt and occasional landfill waste.
Waste included glass bottles, ash, clinkers, red bricks, wooden
{0.50) fragments and plastics. Large concrete slab encountered at 2.2 m
bal.
3.00 S sy r3
Trialpit Complete at 3.00 m
4

Remarks: Backifilled with arisings

IVN - in-situ hand vane
IPP - in-situ pocket penetrometer
PID - in-situ photoionization detector

D - small disturbed sample (tub)
J - amber glass jar {250ml)

V - amber glass jar {60ml)

B - bulk disturbed sample

HalkBASE 31 (B 426 48) Standard Trialpit Lag v2 datad 27th Mav 43



Offices: Plant: JcB Excavator Trialpit No
Belper: 01773 829988
Kgggg;l: 01689 889980 . MTP4
mere roo email: consulting@merebrook.co.uk Co-ords: - Sheet 1 of 1
Project Name Project No. Dimensions (m): Date
Princes Parade 17436A1 200 17/06/2015
Location: Hythe, Kent Depth {m) Scale
2.70 = 1:25
Client: Shepway District Council Logg(;)eg By

Samples & In Situ Testing Water Dep‘[h in metres LR L.
Depth {m) | Type Results Stike | {thickness) 9 Stratum Description
Rough grasses / thistles / nettles over TOPSOIL composed of brown
soft to firm clayey sandy slight gravelly SILT with frequent
{0.40) rootlets and occasional red brick fragmeents.
0.30-050 | DJ 0.40
’ MADE GROUND composed of possibly medium dense clayey silty sandy
GRAVEL with frequent red brick fragments, occasional glass,
0.60 rootlets, plastics and wooden fragments.
MADE GROUND composed of possibly loose silty gravelly SAND with
frequent red brick fragments, occasional slate and glass.
{0.50)
0.90-1.00 | DJ »
1.10 ; 7
MADE GROUND composed of brown silty sandy gravelly CLAY with
frequent landfill waste. Waste included rusted metals, red bricks,
concrete fragments, batteries, glass bottles, wooden fragments,
tarmac fragments, plastic bags and bottles {detergent, bleach,
shampoo etc.).
{1.60)
2
200220 | DJ
2.70 T T T o e — -

Trialpit Complete at 2.70 m

Remarks: Backifilled with arisings

IVN - in-situ hand vane
IPP - in-situ pocket penetrometer
PID - in-situ photoionization detector

D - small disturbed sample (tub)
J - amber glass jar {250ml)

V - amber glass jar {60ml)

B - bulk disturbed sample

HalkBASE 31 (B 426 48) Standard Trialpit Lag v2 datad 27th Mav 43



Offices: Plant: .cB Excavator Trialpit No
Belper: 01773 829988
Keston: 01689 889980 C ds: MTP5
|' ' lere roo email: consulting@merebrook.co.uk O-ords: - Sheet 1 of 1
Project Name Project No. Dimensions (m): Date
Princes Parade 17436A1 2.00 17/06/2015
Location: Hythe, Kent Depth {m) Scale
1.70 = 1:25
: . a ; Logged B
Client: Shepway District Council g%B Y
Samples & In Situ Testing Water Dep‘[h in metres LR L.
Depth {m) | Type Results Stike | {thickness) 9 Stratum Description
Rough grass / nettles / weeds over TOPSOIL composed of brown soft
0.30 to firm clayey sandy slight gravelly SILT with frequent rootlets
(0.30) and occasional red brick fragmeents.
0a0 MADE GROUND composed of firm brown silty sandy gravelly CLAY with
occasional rootlets and bricks and rare shells and glass. Suspected
0.40-060 | DJ asbestos cement fragment encountered at 0.6 m bgl.
0.50
0.60 D { )
0.80 - -
MADE GROUND composed of brown / orange / light brown silty sandy
GRAVEL with frequent landfill waste. Waste included red bricks and
fragments, glass, metals, wood plastic bags and bottles. L1
{0.90)
1.50 Dy
1.70 A e e ]

Trialpit Complete at 1.70m

Remarks: Excavator broke down during excavation. Backfilled with arisings

IVN - in-situ hand vane
IPP - in-situ pocket penetrometer
PID - in-situ photoionization detector

D - small disturbed sample (tub)
J - amber glass jar {250ml)

V - amber glass jar {60ml)

B - bulk disturbed sample

HalkBASE 31 (B 426 48) Standard Trialpit Lag v2 datad 27th Mav 43



Cffices:
Belper: 01773 829988
Keston: 01689 889980

Equipment and Methods

Premier windowless sample driling
rig

MWS1

Window Sample No

email: consulting@merebrook.co.uk

Vi mbrook

Sheet 1 of 1

Hole Type
WLS

Project Name
Princes Parade

Project No. Co-ords
17436A1 -

Scale
1:25

Location: Hythe, Kent Level

0.000

Logged By

18/06/2015 GOB

Client: Shepway District Council Dates:

Samples & In Situ Testing
Depth (m) | Type Results

Water
Vel | ik

Depth in metres
{thickness)

Legend Stratum Description

Rough grasses over TOPSCIL composed of firm brown dry slightly
sandy gravelly clayey SILT with occasional glass and tarmac

{0.40) pieces.

0.40-0.50 DJ MADE GROUND composed of firm slightly sandy gravelly silty CLAY
with frequent tarmac gravels, ash, clinkers red brick fragments

{0.30) and occasional ceramics

MADE GROUND composed of loose black sandy GRAVEL [ash and
clinkers].

MADE GROUND composed of firm slightly sandy gravelly silty CLAY
with frequent tarmac gravels, ash, clinkers red brick fragments 1
and occasional ceramics

1.00 CPT N=8
{0.50)

MADE GROUND composed of loose black / dark brown sandy GRAVEL

{0.30) [ash and clinkers].

1.40-1.70 | DJ

MADE GROUND composed of soft to firm brownish grey mottled
orange slightly sandy gravelly CLAY with occasional red brick
fragments. Gravels medium to coarse sub angular to sub rounded.

{0.60)

2.00 CPT N=18

(1,0,1,0,1,16)

MADE GROUND composed of loose dark brown SAND AND GRAVEL with
ash, clinkers and red brick fragments. r

{0.50)

2.50-280 | DJ

CONCRETE LAYER
Medium dense grey clayey sandy GRAVEL.

3.00 CPT N=10

{3,4,3,2,2,3)
{0.80)

Medium dense brown wet sandy GRAVEL. Gravel is fine to coarse
sub angular to sub rounded. Sand fine to coarse.

10.50)

4.00 CPT N=4
{2,2,1,1,1,1)

Loose brown wet slightly sandy GRAVEL. Gravel fine to coarse
rounded to sub rounded.

{0.50)

4.50-4.80 D.J Medium dense brown wet sandy GRAVEL. Gravel is fine to coarse

sub angular to sub rounded. Sand fine to coarse.

480
b2 Grey silty gravelly fine SAND. Gravel fine to medium rounded to

Type Results Continued next shest

Remarks: IVN - in-situ hand vane

IPP - in-situ pocket penetrometer
SPT - in-situ standard penetration test
PID - in-situ photoionization detector

D - small disturbed sample {iuk)
J - amber glass jar {250ml)

V - amber glass jar (60ml)

B - bulk disturbed sample

HaleBASE 3.1 (Bl 426 48} Standard Barehalke Lag w2 datad 27th Maw 03




Offices: Equipment and Methods Window Sample No
Ezgﬁﬁ: 811 g;g gggggg Ei’gr;emier windowless sample drilling MWS1
mere roo email: consulting@merebrook. co.uk Sheet 1+ of 1
Project Name Project No. Co-ords Hole Type
Princes Parade 17436A1 WLS
Location: Hythe, Kent Level Scale
0.000 1:25
; .y , Logged By
Client: Shepway District Council Dates: 18/06/2015 GOB
well gﬁfé Dezﬁﬁnﬁleii};n Sltu;:sﬁlttlsng De(%,?ct]n;nseé)res Legend Stratum Description
5.00 CPT N=14 5.00 <_sub angular, 7
Bae3.38) © ErdofWindowSampleatsoom I
-8
-7
-8
9
Type Results
Remarks:

IVN - in-situ hand vane

IPP - in-situ pocket penetrometer
SPT - in-situ standard penetration test
PID - in-situ photoionization detector

D - small disturbed sample {iuk)
J - amber glass jar {250ml)

V - amber glass jar (60ml)

B - bulk disturbed sample

HaleBASE 3.1 (Bl 426 48} Standard Barehalke Lag w2 datad 27th Maw 03



Offices: Equipment and Methods Window Sample No
& I | Belper: 01773 829988 Premier windowless sample driling
m b k Keston: 01689 889980 fig MWS2
I I Ie re rOO email: consulting@merebrook.co.uk Sheet 1 of 1
Project Name Project No. Co-ords Hole Type
Princes Parade 17436A1 - WLS
Location: Hythe, Kent Level Scale
1.000 1:25
; .y , Logged By
Client: Shepway District Council Dates: 19/06/2015 GOB
Water Samples & In Situ Testing Depth in metres L
Well | orike Depth (m) | Type Restils fthickness) Stratum Description
3 Rough grasses over TOPSCIL composed of firm brown dry slightly
sandy gravelly clayey SILT.
0.20}"
0.25 CONCRETE LAYER
MADE GROUND composed of firm brown / grey friable slightly sandy
gravelly CLAY with occasional rootlets, red brick and tarmac
0.40-0.60 DJ 0.50 fragments. Gravels fine to medium sub angular to angular of
mixed lithologies.
{0.30) MADE GROUND composed of dark brown / light brown silty gravelly
SAND with frequent red brick and tarmac pieces, ash and cinders.
0.80
MADE GROUND composed of soft to firm brownish grey mottled
orange clayey SILT with occasional lenses of fine grey sand,
1.00 CPT N=4 gravels, rootlets, red brick fragments and rare tarmac gravels. -1
{(1.1,1,11.1)
{0.80)
1.00-1.50 | DJ
1.60 : z : :
Loose grey silty gravelly SAND with occasional red brick and
tarmac fragments.
{0.40)
2.00 CPT N=16 2.00 2
334.4.4,4) 2 Loose grey silty gravelly fine to coarse SAND. Gravels fine to
A coarse sub rounded.
{0.30)
2.30 -
; Loose brown wet sandy GRAVEL. Gravels fine to coarse rounded to
sub rounded.
{0.40)
2.50-280 | DJ 270 ;
L Medium dense brown wet sandy GRAVEL. Gravel is fine to medium
sub angular to rounded, with occasional coarse gravels. Sand
fine to coarse.
3.00 CPT N=12 -3
{5,3,3,3,3,3)
{1.30)
400 | CPT N=35 400~ i i u et L e -a
(7,9,10,9,8,8) End of Window Sample at 4.00 m
Type Results

Remarks:

IVN - in-situ hand vane
IPP - in-situ pocket penetrometer

D - small disturbed sample {iuk)
J - amber glass jar {250ml)
SPT - in-situ standard penetration test V - amber glass jar (60ml)

PID - in-situ photoionization detector B - bulk disturbed sample

HaleBASE 3.1 (Bl 426 48} Standard Barehalke Lag w2 datad 27th Maw 03



Offices: Equipment and Methods Window Sample No
& I | Belper: 01773 829988 Premier windowless sample driling
m b k Keston: 01689 889980 fig MWS3
I I Ie re rOO email: consulting@merebrook.co.uk Sheet 1 of 1
Project Name Project No. Co-ords Hole Type
Princes Parade 17436A1 - WLS
Location: Hythe, Kent Level Scale
2.000 1:25
; .y , Logged By
Client: Shepway District Council Dates: 20/06/2015 GOB
Water Samples & In Situ Testing Depth in metres L
Well | orike Depth (m) | Type Restils fthickness) | -egend Stratum Description
Rough grasses over TOPSCIL composed of firm brown dry slightly
0.30) sandy gravelly clayey SILT with frequent rootlets.
0.30 - -
MADE GROUND composed of loose light brown silty sandy GRAVEL
with nccasional red brick fragments and rare bituminous pieces.
D:20:060 D {0.30) Large concrete fragment recovered at 0.5 m bgl.
0.60 -
MADE GROUND composed of soft light brown sandy gravelly CLAY
with nccasional glass, red brick, clinkers and concrete
fragments.
1.00 CPT N=4 4
{(1.1,1,11.1)
{1.20)
1.50-200 | DJ 4 il o
’ MADE GROUND composed of loose light brown clayey gravelly SAND.
2.00 CPT N=5 e
{2,1,1,1.1,2)
{0.70)
37 250" .
L Loose greyish brown wet slightly sandy GRAVEL. Gravels fine to
coarse rounded to sub rounded.
{0.40)
2.90f= : : .
& Medium dense orangish grey sandy GRAVEL. Gravel fine to coarse
3.00 CPT N=28 rounded to sub rounded, fine is fine. 3
{6,6,7,7.7,7)
{0.45)
355" SRR N
End of Window Sample at 3.35 m
4
Type Results
Remarks:

IVN - in-situ hand vane

IPP - in-situ pocket penetrometer
SPT - in-situ standard penetration test
PID - in-situ photoionization detector

D - small disturbed sample {iuk)
J - amber glass jar {250ml)

V - amber glass jar (60ml)

B - bulk disturbed sample

HaleBASE 3.1 (Bl 426 48} Standard Barehalke Lag w2 datad 27th Maw 03



Offices: Equipment and Methods Window Sample No
& I l Belper: 01773 829988 Premier windowless sample driling
Keston: 01689 889980 rig MWS4
I I Ie re rOO email: consulting@merebrook.co.uk Sheet 1 of 1
Project Name Project No. Co-ords Hole Type
Princes Parade 17436A1 - WLS
Location: Hythe, Kent Level Scale
3.000 1:25
; .y , Logged By
Client: Shepway District Council Dates: 21/06/2015 GOB
Water Samples & In Situ Testing Depth in metres L
Well | orike Depth (m) | Type Restils fthickness) | -egend Stratum Description
Rough grasses / thistles / nettles over TOPSCIL composed of firm
brown dry slightly sandy gravelly clayey SILT.
{0.30)
MADE GROUND composed of soft brown mottled orange and grey
0.30-0.50 | D.J slightly gravelly silty CLAY [reworked] with occasional sandy,
red brick and concrete fragments.
{1.20)
1.00 CPT N=9 4
{1,2,2223)
1.00-2.00 | DJ
’ MADE GROUND composed of soft brown / grey clayey SAND with rare
red brick, concrete and tarmac fragments.
{0.40)
Loose brown clayey sandy GRAVEL. Gravel fine to coarse sub
2.00 CPT N=6 angular to sub rounded. 2
221221) {020
2.00-2.50 D.J Loose brown sandy GRAVEL. Gravel fine to coarse sub angular to
sub rounded.
{0.90)
3.00 CPT N=15 Fa
{3.3,3,4.4,4)
Medium dense clayey slightly sandy GRAVEL. Gravel fine to coarse
sub angular to sub rounded.
{0.90)
400 | CPT N=g 400~ e i et LS -a
{32222 8) End of Window Sample at 4.00 m
Type Results
Remarks: IVN - in-situ hand vane D - small disturbed sample {tub)
IPP - in-situ pocket penetrometer J - amber glass jar {250ml)
SPT - in-situ standard penetration test V - amber glass jar (60ml)
PID - in-situ photoionization detector B - bulk disturbed sample

HaleBASE 3.1 (Bl 426 48} Standard Barehalke Lag w2 datad 27th Maw 03



Offices: Equipment and Methods Window Sample No
“ h " l ‘ Belper: 01773 829988 Premier windowless sample drillin
Keston: 01689 889980 rig B 2 MWSS
I I le re rOO email: consulting@merebrook.co.uk Sheet 1 of 1
Project Name Project No. Co-ords Hole Type
Princes Parade 17436A1 : WLS
Location: Hythe, Kent Level Scale
4.000 1:25
; .y , Logged By
Client: Shepway District Council Dates: 22/06/2015 GOB
Water Samples & In Situ Testing Depth in metres L
Well | orike Depth (m) | Type Restils fthickness) | -egend Stratum Description
Rough grasses over TOPSCIL composed of firm brown slightly sandy
gravelly clayey SILT with frequent rootlets.
Hae Firm brown silty sandy gravelly CLAY.
0.40 - "
Medium dense brown sandy GRAVEL. Gravel fine to coarse sub
b angular t sub rounded.
(R0 :——__—-:— Firm greyish brown mottled orange CLAY with occasional sand and
I —|  gravels.
100 | GPT N=9 e o
{1.22223) [
{2.00) I —
200 | CPT Ne12 - L
{1,1,1,1,37) — — —
AZ 2 60—
i Medium dense brown wet silty sandy GRAVEL.
e Soft grey clayey SILT.
300 | GPT N=5 BRI e 5wy g s s La
(1,1,1,1,1.2) End of Window Sample at 3.00 m
4
Type Results
Remarks:

IVN - in-situ hand vane

IPP - in-situ pocket penetrometer
SPT - in-situ standard penetration test
PID - in-situ photoionization detector

D - small disturbed sample {iuk)
J - amber glass jar {250ml)

V - amber glass jar (60ml)

B - bulk disturbed sample

HaleBASE 3.1 (Bl 426 48} Standard Barehalke Lag w2 datad 27th Maw 03



Offices: Equipment and Methods Window Sample No
& I l Belper: 01773 829988 Premier windowless sample driling
Keston: 01689 889980 rig MWSB
I I Ie re rOO email: consulting@merebrook.co.uk Sheet 1 of 1
Project Name Project No. Co-ords Hole Type
Princes Parade 17436A1 - WLS
Location: Hythe, Kent Level Scale
5.000 1:25
) o . Logged By
Client: Shepway District Council Dates: 23/06/2015 GOB
Water Samples & In Situ Testing Depth in metres L
Well | orike Depth (m) | Type Restils fthickness) Stratum Description
Rough grasses / shrubs over TOPSOIL composed of firm brown
0.10 slightly sandy gravelly clayey SILT with frequent rootlets and
occasional red brick fragments.
0.30 [ MADE GROUND composed of dense brown sandy silty GRAVEL with
occasional red brick and bituminous fragments. Gravels fine to
0.40-0.50 D.J coarse angular to sub angular.
ggg MADE GROUND composed of dark brown / brown sandy gravelly CLAY
’ with occasional red brick and bituminous fragments.
{0.40) TARMAC LAYER
MADE GROUND composed of greyish brown clayey gravelly SAND with
- frequent red brick and bituminous fragments.
1.00 CPT N=7 1,00 CONGRETE GOBBLE r
{2,3,222.1)
MADE GROUND composed of soft black / beige sandy gravelly SILT
with frequent red brick fragments, glass, ash and clinkers.
{0.60)
1.60
MADE GROUND composed of loose dark brown / grey sandy GRAVELS
with frequent clinkers.
2.00 CPT N=4 e
(111,111 {0:90)
250 :
) MADE GROUND composed of loose beige / yellow gravelly SAND.
{0.40)
2.90 : -
MADE GROUND composed of loose brown sandy GRAVEL with occasiona
3.00 CPT N=4 concrete and bituminous fragments. Gravels fine to coarse sub 3
{1,1,2,2,0,0) angular o sub rounded of mixed lithologies.
{0.70)
360
MADE GROUND composed of black / dark brown loose clayey sandy
GRAVEL. Gravel fine to coarse sub angular to sub rounded.
{0.40)
4.00 CPT N=8 400f 4
o Loose brown sandy GRAVEL. Gravel fine to coarse sub rounded to
{4,3,2,222)
rounded.
{0.80)
480 .
woeA s Soft to firm dark grey clayey sandy SILT.
Type Results ' T EmdofWindw Sampleatsoom |
Remarks: IVN - in-situ hand vane D - small disturbed sample {tub)
IPP - in-situ pocket penetrometer J - amber glass jar {250ml)
SPT - in-situ standard penetration test V - amber glass jar (60ml)
PID - in-situ photoionization detector B - bulk disturbed sample

HaleBASE 3.1 (Bl 426 48} Standard Barehalke Lag w2 datad 27th Maw 03




Offices: Equipment and Methods Window Sample No
& I | Belper: 01773 829988 Premier windowless sample driling
m b k Keston: 01689 889980 fig MWS7
I I Ie re rOO email: consulting@merebrook.co.uk Sheet 1 of 1
Project Name Project No. Co-ords Hole Type
Princes Parade 17436A1 - WLS
Location: Hythe, Kent Level Scale
6.000 1:25
; .y , Logged By
Client: Shepway District Council Dates: 24/06/2015 GOB
Water Samples & In Situ Testing Depth in metres L
Well | orike Depth (m) | Type Restils fthickness) | -egend Stratum Description
Rough grasses over TOPSCIL composed of firm brown slightly
sandy gravelly clayey SILT with frequent rootlets.
0.20
MADE GROUND composed of medium dense brown clayey sandy GRAVEL
with nccasional red brick fragments.
MADE GROUND composed of firm dark grey gravelly CLAY with
occasional red brick and bituminous fragmernts.
{0.70)
1
MADE GROUND composed of soft brown / grey slightly sandy clayey
SILT with red brick fragments, occasional bituminous fragments
and lenses of clayey sand. Possible ashen odour.
{0.40) yey
1.50 5852
MADE GROUND composed of dark grey / dark brown clayey silty SAND
with occasional gravels and red brick fragments.
\;{ 4
Fgtetals!
sa et
L ’::{ Lo
W50
0]
{2.00)
-3
3.50E -
Soft dark grey slightly sandy clayey SILT.
{0.30)
3.80= - -
T Medium dense dark brown clayey sandy GRAVEL. Gravel fine to
coarse rounded to sub rounded, sand medium to coarse.
{0.40) La
4.20 - :
Medium dense brown / dark brown sandy GRAVEL. Gravel fine to
v coarse rounded to sub rounded, sand medium to coarse.
{0.80) ;
Type Results T EmdofWindw Sampleatsoom |
Remarks: IVN - in-situ hand vane D - small disturbed sample {tub)
IPP - in-situ pocket penetrometer J - amber glass jar {250ml)
SPT - in-situ standard penetration test V - amber glass jar (60ml)
PID - in-situ photoionization detector B - bulk disturbed sample

HaleBASE 3.1 (Bl 426 48} Standard Barehalke Lag w2 datad 27th Maw 03



Offices: Equipment and Methods Window Sample No
Belper: 01773 829988
Keston: 01689 889980 MWS7A
mere roo email: consulting@merebrook.co.uk Sheet 1 of 1
Project Name Project No. Co-ords Hole Type
Princes Parade 17436A1
Location: Hythe, Kent Level Scale
1:25
; .y , Logged By
Client: Shepway District Council Dates 2
Wate Samples & In Situ Testin Depth in metre L
Well | Sirike Depth (m? Type Resulls . (%iclkng]sar ? | Legend Stratum Description
T T T T T T T T T  Endof Window Sampleat oo m
1.00 CPT N=4 4
{1,1,1,1,1,1)
2.00 CPT N=4 2
{1,1,1,1,1,1)
3.00 CPT N=5 -3
{1,1,1,1,1,2)
4.00 CPT N=18 4
{5,4,4,4,4,6)
Type Results
Remarks:

IVN - in-situ hand vane D - small disturbed sample {iuk)
IPP - in-situ pocket penetrometer J - amber glass jar {250ml)
SPT - in-situ standard penetration test V - amber glass jar (60ml)

PID - in-situ photoionization detector B - bulk disturbed sample

HaleBASE 3.1 (Bl 426 48} Standard Barehalke Lag w2 datad 27th Maw 03



PRINCES PARADE, HYTHE, KENT
GEO-ENVIRONMENTAL ASSESSMENT

APPENDIX 4 = Soil Chemistry
»  Summary Spreadsheet
» Laboratory Analysis Certificates

Produced by Idom Merebrook Ltd an IDOM group company Reference : GEA-17436A1-15-193, May 2017
For Shepway District Council



-

7ICERTS
Gareth O'Brien
Merebrock
First Hoor

1 Leonard Place
Westerham Road
Keston

BR2 6HQ

» 01689 889980
: 01689 889981
: gobrien@merebrook.co.uk

Project / Site name:

Your job number:

Your order number:

Report Issue Number:

Samples Analysed:

Signed:

rviranmental Sclenca

i2 Analytical Ltd.

7 Woodshots Meadow,
Croxley Green
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The results included within the report are repregentative of the samples submitted for analysis.
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Analytical Report Number: 15-74167
Project [ Site name: Princes Parade , Hythe
Your Order No: 15-52-FDO-LABS
Lab Sample Number 458142 458143 458144 458145 458146
Sample Reference MTPL MTPL MTP2 MTP2 MTP3
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth {m) 0.30-0.40 1.00-1.20 0.20-0.40 1.90-2.00 0.30-0.50
Date pled 17/06/2015 17/06/2015 17/06/2015 17/06/2015 17/06/2015
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

e g
= e W
Analytical Parameter = -] 8
(Soil Analysis) g Bg i
S = g
E]
Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1 < 0,1 43
Moisture Content %6 N/A NONE 6.0 7.1 9.6 20 9.0
Total mass of sample received kg 0.001 NONE 1.1 1.3 1.1 0.89 1.2
Asbestos in Soil Screen / Identification Name e | wa |0 17025 : : : : ity
Chrysotile
Asbestos in Soil Type N/A 1SC 17025 = = = - Detected
Asbestos Quantification S 0.001 | ISC 17025 = = = = 0.002
Geheral Inorgahics
pH pHunits | N/A | mcerTs 7.9 7.7 7.3 7.7 3.0
Total Cyanide mg/kg 1 MCERTS <1 < 1 <1 < 1 <1
Water Soluble Sulphate (Soil Equivalent) g/l 0.0025 MCERTS 0.16 0.12 0.044 0.87 0.13
Water Soluble Sulphate as S0, (2:1) mg/kg 2.5 MCERTS 160 120 44 870 130
Water Soluble S04 (BRE SD 2:1 Leach Equivalent) g/l 0.00125 | MCERTS 0,079 0.060 0,022 0.44 0,067
Sulphide mg/kg 1 MCERTS 19 1.6 2.B 2.8 3.5
Organic Matter %% 0.1 MCERTS 3.2 3.3 4.3 3.8 2.1
Total Phenols
[Total Phenols (monohydric) mokg | 1 | mcerts | < 1.0 < 1.0 < 1.0 < 1.0 | < 1.0
Speciated PAHs
MNaphthalene mg/kg 0.05 MCERTS < 0.05 0.22 < 0.05 < 0.05 0.13
Acenaphthylene mg/kg 0.1 MCERTS 0.38 0.42 0,18 < 0.10 0.41
Acenaphthene mg/kg 0.1 MCERTS 0.17 0.55 < 0.10 < 0.10 0.17
Huorene mg/kg 0.1 MCERTS 0.17 0.83 < 0.10 < 0.10 0.24
Phenanthrene mg/kg 0.1 MCERTS 2.2 7.6 1.1 0,99 2.6
Anthracene mg/kg 0.1 MCERTS 0.62 2.2 0.26 0.29 0.96
Huoranthene mg/kg 0.1 MCERTS 7.2 14 2.9 2.2 B8.B
Pyrene mg/kg 0.1 MCERTS 6.6 12 2.5 1.9 7.8
Benzo(a)anthracene mg/kg 0.1 MCERTS 3.5 7.1 1.4 1.3 5.9
Chrysene mg/kg 0.05 MCERTS 4.4 6.8 1.6 1.5 4.4
Benzo( b fluoranthene mg/kg 0.1 MCERTS 4.2 7.8 1.7 0.94 5.7
Benzof k)fluoranthene mg/kg 0.1 MCERTS 3.4 4.5 0.82 0.66 4.0
Benzo(a)pyrene mg/kg 0.1 MCERTS 4.5 7.5 1.6 0.93 5.6
Indeno(1,2,3-cd)pyrene mg/kg 0.1 MCERTS 2.6 3.7 0.80 0.50 3.1
Dibenz(a,h)anthracene mag/kg 0.1 MCERTS 0.22 0.40 < 0.10 < 0.10 0.75
Benzo ghi)petylene mag/kg 0.05 | mcerTs 3.4 4.9 1.1 0.59 3.7
Total PAH
[speciated Total EPA-16 PAHs mgkg | 1.6 | mcerts | 43.5 79.9 15.8 11.8 | 54.2

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.

Iss No 15-74167-2
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Analytical Report Number: 15-74167
Project [ Site name: Princes Parade , Hythe
Your Order No: 15-52-FDO-LABS
Lab Sample Number 458142 458143 458144 458145 458146
Sample Reference MTPL MTPL MTP2 MTP2 MTP3
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth {m) 0.30-0.40 1.00-1.20 0.20-0.40 1.90-2.00 0.30-0.50
Date pled 17/06/2015 17/06/2015 17/06/2015 17/06/2015 17/06/2015
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

2 B - 'E
Analytical Parameter = g3 8
(Soil Analysis) g Bg i
S = g
E]
Heavy Metals / Metalloids
Arsenic (agua regia extractable) mg/kg 1 MCERTS 14 14 13 35 9.1
Cadmium (agua regia extractable) mg/kg 0.2 MCERTS < 0.2 < 0.2 < 0.2 0.8 < 0.2
Chromium (hexavalent) mg/kg 4 MCERTS < 4.0 < 4.0 < 4.0 < 4.0 < 4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS 35 24 25 36 18
Copper (aqua regia extractable) mg/kg 1 MCERTS 46 45 27 850 30
Lead (aqua regia extractable) mg/kg 1 MCERTS 150 190 91 150 82
Mefcury (agua regia extractable) mg/kg 0.3 MCERTS 1.3 < 0.3 < 0.3 < 0.3 < 0.3
Nickel (agua regia extractable) mg/kg 1 MCERTS 24 22 25 72 18
Selenium (agua regia extractable) mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Zinc (agua regia extractable) ma/kg 1 MCERTS 150 150 130 710 120
Monoaromatics
Benzene pgikg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Toluene ug/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Ethylbenzene pgikg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
p & m-xylene pgikg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
o-Xylene ngikg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
MTBE (Methyl Tertiary Butyl Fther) pg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Petroleum Hydrocarbons
[FProwe - Aliphatic »EC5 - EC6 mg/kg 0.1 MCERTS <01 < 0.1 <01 < 0.1 <01
TPH-CWG - Aliphatic »EC6 - FC8 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aliphatic =EC10 - EC12 mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aliphatic >FC12 - EC16 mg/kg 2 MCERTS < 2.0 < 2.0 < 2.0 < 2.0 < 2.0
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg B MCERTS < B.0 < B.0 < B.0 < B.0 < B.0
TPH-CWG - Aliphatic =EC21 - EC35 mg/kg 8 MCERTS 52 < 8.0 < B.0 48 < B.0
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS 52 < 10 < 10 48 < 10
[TPH-CWG - Aromatic ~ECS - EC7 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aromatic >ECL10 - EC12 mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS < 2.0 2.6 < 2.0 < 2.0 < 2.0
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS 44 46 < 10 14 31
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS 170 100 18 50 67
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS 220 150 18 64 98

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.

Iss No 15-74167-2
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Analytical Report Number: 15-74167
Project [ Site name: Princes Parade , Hythe
Your Order No: 15-52-FDO-LABS
Lab Sample Number 458147 458148 458149 458150 458151
Sample Reference MTP3 MTP4 MTPS MTPS MWS1
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth {m) 2.00-2.50 0.90-1.00 0.40-0.60 1.50 0.40-0.50
Date pled 17/06/2015 17/06/2015 17/06/2015 17/06/2015 18/06/2015
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

e g
= e W
Analytical Parameter = -] 8
{Soil Analysis) 7 Bg EF
S = g
E]
Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1 20 < 0.1
Moisture Content %6 N/A NONE 12 15 16 16 9.4
Total mass of sample received kg 0.001 NONE 1.5 1.2 1.0 0.60 1.2
. . e Amosite & .
Asbestos in Soil Screen / Identification Name Type N/A 50 17025 - ¢ - - Amosite
Chrysotile
Asbestos in Soil Type N/A 1SC 17025 = Detected = - Detected
Asbestos Quantification S 0.001 | ISC 17025 = 0.015 = = < 0.001
Geheral Inorgahics
pH pHUnits | N/A MCERTS 7.9 7.4 7.6 7.2 8.5
Total Cyanide mg/kg 1 MCERTS <1 < 1 <1 9 <1
Water Soluble Sulphate (Soil Equivalent) g/l 0.0025 MCERTS 0.99 3.6 0.62 3.6 0.35
Water Soluble Sulphate as 50, (2:1) mg/kg 2.5 MCERTS 990 3600 620 3600 350
Water Soluble S04 (BRE SD 2:1 Leach Equivalent) g/l 0.00125 | MCERTS 0.50 1.8 0.31 1.8 0.17
Sulphide mg/kg 1 MCERTS 11 < 1.0 7.0 6.0 < 1.0
Organic Matter %% 0.1 MCERTS 1.0 2.4 3.B 4.1 1.8
Total Phenols
[Total Phenols (monohydric) mokg | 1 | mcerts | < 1.0 < 1.0 < 1.0 < 1.0 | < 1.0
Speciated PAHs
MNaphthalene mg/kg 0.05 MCERTS 1.2 < 0.05 0.07 0.16 0.85
Acenaphthylene mg/kg 0.1 MCERTS 0.71 < 0.10 0.24 0.27 1.4
Acenaphthene mg/kg 0.1 MCERTS 2.7 < 0.10 0.15 0.17 2.5
Huorene mg/kg 0.1 MCERTS 3.6 < 0.10 < 0.10 0.18 2.B
Phenanthrene mg/kg 0.1 MCERTS 20 0.89 2.2 2.4 28
Anthracene mg/kg 0.1 MCERTS 5.5 0.30 0.70 0.95 7.8
Huoranthene mg/kg 0.1 MCERTS 24 2.9 6.4 B.5 41
Pyrene mg/kg 0.1 MCERTS 19 2.5 5.2 7.4 33
Benzo(a)anthracene mg/kg 0.1 MCERTS 11 1.8 3.3 5.3 21
Chrysene mg/kg 0.05 MCERTS 3.4 1.6 2.9 4.4 17
Benzo(bfluoranthene mg/kg 0.1 MCERTS 9.0 2.3 2.7 5.2 22
Benzof k)fluoranthene mg/kg 0.1 MCERTS 6.0 1.0 2.5 3.8 9.6
Benzo{a)pyrene mg/kg 0.1 MCERTS 8.2 1.8 2.7 4.9 19
Indeno(1,2,3-cd )pyrene mg/kg 0.1 MCERTS 4.8 1.1 1.7 2.8 10
Dibenz(a,h)anthracene mag/kg 0.1 MCERTS 0.97 0.22 0.35 0.66 2.0
Benzo( ghi)petylene mg/kg 0.05 | mcerTs 5.0 1.2 1.9 3.3 12
Total PAH
[speciated Total EPA-16 PAHs mgkg | 1.6 | mcerts | 129 17.7 33.1 50.4 | 230

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.

Iss No 15-74167-2
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Analytical Report Number: 15-74167
Project [ Site name: Princes Parade , Hythe
Your Order No: 15-52-FDO-LABS
Lab Sample Number 458147 458148 458149 458150 458151
Sample Reference MTP3 MTP4 MTPS MTPS MWS1
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth {m) 2.00-2.50 0.90-1.00 0.40-0.60 1.50 0.40-0.50
Date pled 17/06/2015 17/06/2015 17/06/2015 17/06/2015 18/06/2015
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

2 B - 'E
Analytical Parameter = g3 8
{Soil Analysis) 7 Bg EF
S = g
E]
Heayy Metals [ Metalloids
Arsenic (agua regia extractable) mg/kg 1 MCERTS 11 15 9.7 50 16
Cadmium (agua regia extractable) mg/kg 0.2 MCERTS < 0.2 0.3 0.2 < 0.2 < 0.2
Chromium (hexavalent) mg/kg 4 MCERTS < 4.0 < 4.0 < 4.0 < 4.0 < 4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS 20 19 23 110 2B
Copper (aqua regia extractable) mg/kg 1 MCERTS 12 16 27 210 120
Lead (aqua regia extractable) mg/kg 1 MCERTS 280 63 110 660 190
Mercury (agua regia extractable) mg/kg 0.3 MCERTS < 0.3 < 0.3 < 0.3 0.6 0.5
Nickel (agua regia extractable) mg/kg 1 MCERTS 25 19 23 87 44
Selenium (agua regia extractable) mg/kg 1 MCERTS < 1.0 2.7 < 1.0 < 1.0 2.2
Zinc (agua regia extractable) ma/kg 1 MCERTS 59 91 120 1100 230
Monoaromatics
Benzene pgikg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Toluene ug/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Ethylbenzene pgikg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
p & mxylene pgikg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
o-Xylene ngikg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
MTBE (Methyl Tertiary Butyl Ether) pg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Petroleum Hydrocarbons
[FProwe - Aliphatic »=EC5 - EC6 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aliphatic =EC10 - EC12 mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aliphatic >FC12 - EC16 mg/kg 2 MCERTS 2.7 < 2.0 < 2.0 < 2.0 2.2
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg B MCERTS < B.0 < 8.0 < B.0 < 8.0 < B.0
TPH-CWG - Aliphatic =EC21 - EC35 mg/kg 8 MCERTS < 8.0 < 8.0 19 55 16
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS < 10 < 10 19 55 18
[TPH-CWG - Aromatic ~ECS - EC7 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS 2.7 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS 28 2.4 < 2.0 < 2.0 28
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS 150 17 23 19 210
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS 180 39 47 31 260
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS 360 58 70 49 500

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.

Iss No 15-74167-2
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Project [ Site name: Princes Parade , Hythe
Your Order No: 15-52-FDO-LABS
Lab Sample Number 458152 458153 458154 458155 458156
Sample Reference MWS1 MWS2 MWS2 MWS4 MWS6
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth {m) 1.40-1.70 0.40-0.60 2.50-2.80 0.30-0.50 0.30-0.50
Date pled 18/06/2015 18/06/2015 18/06/2015 18/06/2015 18/06/2015
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

e g
= e W
Analytical Parameter = -] 8
{Soil Analysis) 7 Bg EF
S = g
E]
Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1 < 0,1 < 0.1
Moisture Content %6 N/A NONE 6.9 4.3 3.B 11 7.5
Total mass of sample received kg 0.001 NONE 1.3 1.3 1.2 0.87 1.3
Asbestos in Soil Screen / Identification Name e | wa |0 17025 : Chrysgdle= Laose : : Shnysodie: Lopse
fibres fibres
Asbestos in Soil Type N/A 1SC 17025 = Detected = - Detected
Asbestos Quantification S 0.001 | ISC 17025 = = = = 5
Geheral Inorgahics
pH pHUnits | N/A MCERTS 8.5 8.5 8.6 7.8 9.0
Total Cyanide mg/kg 1 MCERTS <1 2 1 <1 <1
Water Soluble Sulphate (Soil Equivalent) g/l 0.0025 MCERTS 0.37 0.29 0.25 0.055 0.54
Water Soluble Sulphate as S0, (2:1) mg/kg 2.5 MCERTS 370 290 250 55 540
Water Soluble S04 (BRE SD 2:1 Leach Equivalent) g/l 0.00125 | MCERTS 0.18 0,15 0.13 0.027 0.27
Sulphide mg/kg 1 MCERTS 1.1 B1 11 < 1.0 9.8
Organic Matter %% 0.1 MCERTS 2.9 2.7 1.7 1.0 2.3
Total Phenols
[Total Phenols (monohydric) mokg | 1 | mcerts | < 1.0 < 1.0 < 1.0 < 1.0 | < 1.0
Speciated PAHs
MNaphthalene mg/kg 0.05 MCERTS 0.70 0.59 0.63 < 0.05 0.24
Acenaphthylene mg/kg 0.1 MCERTS 3.4 1.9 4,0 < 0.10 1.8
Acenaphthene mg/kg 0.1 MCERTS 23 2.2 3.0 < 0.10 1.9
Huorene mg/kg 0.1 MCERTS 22 2.5 5.0 < 0.10 2.6
Phenanthrene mg/kg 0.1 MCERTS 190 30 41 021 21
Anthracene mg/kg 0.1 MCERTS 53 6.0 12 < 0.10 6.8
Huoranthene mg/kg 0.1 MCERTS 300 76 73 0.54 45
Pyrene mg/kg 0.1 MCERTS 230 63 61 0,48 38
Benzo(a)anthracene mg/kg 0.1 MCERTS 130 41 32 0.27 24
Chrysene mg/kg 0.05 MCERTS 100 33 30 0.31 18
Benzo( b fluoranthene mg/kg 0.1 MCERTS 110 46 34 0,28 28
Benzof k)fluoranthene mg/kg 0.1 MCERTS 56 20 12 0.15 9.1
Benzo(a)pyrene mg/kg 0.1 MCERTS 91 37 26 0.24 21
Indeno(1,2,3-cd)pyrene mg/kg 0.1 MCERTS 50 23 15 < 0.10 13
Dibenz(a,h)anthracene mag/kg 0.1 MCERTS 11 4.4 3.0 < 0.10 3.0
Benzo(ghi)petylene mg/kg 0.05 | mcerTs 57 24 17 < 0.05 15
Total PAH
[speciated Total EPA-16 PAHs mgkg | 1.6 | mcerts | 1430 411 369 2.48 | 248

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 15-74167-2
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Analytical Report Number: 15-74167
Project [ Site name: Princes Parade , Hythe
Your Order No: 15-52-FDO-LABS
Lab Sample Number 458152 458153 458154 458155 458156
Sample Reference MWS1 MWS2 MWS2 MWS4 MWS6
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth {m) 1.40-1.70 0.40-0.60 2.50-2.80 0.30-0.50 0.30-0.50
Date pled 18/06/2015 18/06/2015 18/06/2015 18/06/2015 18/06/2015
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

2 B - 'E
Analytical Parameter = g3 8
{Soil Analysis) 7 Bg EF
S = g
E]
Heayy Metals [ Metalloids
Arsenic (agua regia extractable) mg/kg 1 MCERTS 10 10 14 23 16
Cadmium (agua regia extractable) mg/kg 0.2 MCERTS < 0.2 < 0.2 < 0.2 < 0.2 0.8
Chromium (hexavalent) mg/kg 4 MCERTS < 4.0 < 4.0 < 4.0 < 4.0 < 4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS 18 29 35 64 26
Copper (aqua regia extractable) mg/kg 1 MCERTS 150 31 47 4.0 48
Lead (aqua regia extractable) mg/kg 1 MCERTS 68 340 110 23 150
Mefcury (agua regia extractable) mg/kg 0.3 MCERTS < 0.3 0.5 < 0.3 < 0.3 < 0.3
Nickel (agua regia extractable) mg/kg 1 MCERTS 24 20 56 52 26
Selenium (agua regia extractable) mg/kg 1 MCERTS < 1.0 1.9 < 1.0 < 1.0 < 1.0
Zinc (agua regia extractable) ma/kg 1 MCERTS 78 120 170 66 370
Monoaromatics
Benzene pgikg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Toluene ug/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Ethylbenzene pgikg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
p & mxylene pgikg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
o-Xylene ngikg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
MTBE (Methyl Tertiary Butyl Ether) pg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Petroleum Hydrocarbons
[FProwe - Aliphatic »=EC5 - EC6 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aliphatic =EC10 - EC12 mg/kg 1 MCERTS 1.2 < 1.0 < 1.0 < 1.0 < 1.0
TPH-CWG - Aliphatic >FC12 - EC16 mg/kg 2 MCERTS 35 3.6 3.1 < 2.0 < 2.0
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg B MCERTS 62 11 < B.0 < 8.0 8.2
TPH-CWG - Aliphatic =EC21 - EC35 mg/kg 8 MCERTS 120 51 29 < 8.0 45
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS 220 66 32 < 10 54
[TPH-CWG - Aromatic ~ECS - EC7 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS 1.5 1.7 2.1 < 1.0 < 1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS 380 30 38 < 2.0 22
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS 2200 470 340 < 10 250
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS 2500 1200 550 12 490
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS 5000 1700 930 12 760

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.

Iss No 15-74167-2
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UKAS | .
TESTINC

wi JHICERTS

Analytical Report Number: 15-74167

Project [ Site name: Princes Parade , Hythe

Your Order No: 15-52-FDO-LABS

Science

Lab Sample Number 458157 458158 458159
Sample Reference MWS6 MWS7 MWS7
Sample Number None Supplied None Supplied None Supplied
Depth {m) 1.00-1.50 1.00-1.40 3.50-3.80
Date pled 18/06/2015 18/06/2015 18/06/2015
Time Taken None Supplied None Supplied None Supplied

»
2 B il
Analytical Parameter = -E) 8
{Soil Analysis) 7 Bg EF
S = g
E]
Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1
Moisture Content %6 N/A NONE 18 15 19
Total mass of sample received kg 0.001 NONE 1.2 1.1 1.1
Asbestos in Soil Screen / Identification Name Type N/A 150 17025 - - -
Asbestos in Soil Type N/A 1SC 17025 = = =
Asbestos Quantification S 0.001 | ISC 17025 = = =
Geheral Inorgahics
pH pHUnits | N/A MCERTS 7.9 8.1 7.8
Total Cyanide mg/kg 1 MCERTS 2 < 1 <1
Water Soluble Sulphate (Soil Equivalent) g/l 0.0025 MCERTS 3.5 0.16 0.95
Water Soluble Sulphate as 50, (2:1) mg/kg 2.5 MCERTS 3500 160 950
Water Soluble S04 (BRE SD 2:1 Leach Equivalent) g/l 0.00125 | MCERTS 1.8 0.080 0.47
Sulphide mg/kg 1 MCERTS 1.1 < 1.0 3.9
Organic Matter %% 0.1 MCERTS 1.5 1.2 2.4
Total Phenols
[Total Phenols (monohydric) mokg | 1 | mcerts | < 1.0 < 1.0 < 1.0 |
Speciated PAHs
Naphthalene mg kg 0.05 | MCERTS 0.11 < 0.05 < 0.05
Acenaphthylene mg/kg 0.1 MCERTS 0.52 < 0.10 0,23
Acenaphthene mg/kg 0.1 MCERTS < 0.10 < 0.10 < 0.10
Huorene mg/kg 0.1 MCERTS < 0.10 < 0.10 < 0.10
Phenanthrene mg/kg 0.1 MCERTS 1.9 1.3 1.1
Anthracene mg/kg 0.1 MCERTS 0.53 0.34 0.30
Huoranthene mg/kg 0.1 MCERTS 7.4 2.7 4.3
Pyrene mg/kg 0.1 MCERTS 6.4 2.2 3.7
Benzo(a)anthracene mg/kg 0.1 MCERTS 3.7 1.2 1.7
Chrysene mg/kg 0.05 MCERTS 4.8 1.1 2.7
Benzo{ b)fluoranthene mg/kg 0.1 MCERTS 5.3 0.84 2.6
Benzof k)fluoranthene mg/kg 0.1 MCERTS 3.7 0.51 1.3
Benzo{a)pyrene mg/kg 0.1 MCERTS 4.7 0.63 1.9
Indeno(1,2,3-cd )pyrene mg/kg 0.1 MCERTS 3.1 0.30 1.3
Dibenz(a h)anthracene ma/kg 0.1 MCERTS 0.78 < 0.10 0.23
Benzo( ghi)petylene mg/kg 0.05 | mcerTs 3.2 0.43 1.6
Total PAH
[speciated Total EPA-16 PAHs mgkg | 1.6 | mcerts | 46.1 11.4 23.0 |

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.

Iss No 15-74167-2
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UKAS | .
TESTINC

wi JHICERTS

Analytical Report Number: 15-74167

Project [ Site name: Princes Parade , Hythe
Your Order No: 15-52-FDO-LABS

Science

Lab Sample Number 458157 458158 458159
Sample Reference MWS6 MWS7 MWS7
Sample Number None Supplied None Supplied None Supplied
Depth {m) 1.00-1.50 1.00-1.40 3.50-3.80
Date pled 18/06/2015 18/06/2015 18/06/2015
Time Taken None Supplied None Supplied None Supplied

2 B - 'E
Analytical Parameter = g3 8
{Soil Analysis) 7 Bg EF
S = g
E]
Heayy Metals [ Metalloids
Arsenic (agua regia extractable) mg/kg 1 MCERTS 20 B.7 16
Cadmium (agua regia extractable) mg/kg 0.2 MCERTS 1.1 < 0.2 < 0.2
Chromium (hexavalent) mg/kg 4 MCERTS < 4.0 < 4.0 < 4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS 27 25 34
Copper (aqua regia extractable) mg/kg 1 MCERTS 40 8.6 36
Lead (aqua regia extractable) mg/kg 1 MCERTS 840 39 73
Mefcury (agua regia extractable) mg/kg 0.3 MCERTS 0.6 < 0.3 < 0.3
Nickel (agua regia extractable) mg/kg 1 MCERTS 19 21 26
Selenium (agua regia extractable) mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0
Zinc (agua regia extractable) mg/kg 1 MCERTS 1200 55 75
Monoaromatics
Benzene pgikg 1 MCERTS < 1.0 < 1.0 < 1.0
Toluene ug/kg 1 MCERTS < 1.0 < 1.0 < 1.0
Ethylbenzene pgikg 1 MCERTS < 1.0 < 1.0 < 1.0
p & mxylene pgikg 1 MCERTS < 1.0 < 1.0 < 1.0
o-Xylene ngikg 1 MCERTS < 1.0 < 1.0 < 1.0
MTBE (Methyl Tertiary Butyl Ether) pg/kg 1 MCERTS < 1.0 < 1.0 < 1.0
Petroleum Hydrocarbons
[FProwe - Aliphatic »=EC5 - EC6 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1
TPH-CWG - Aliphatic >EC6 - EC8 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1
TPH-CWG - Aliphatic >EC8 - EC10 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1
TPH-CWG - Aliphatic =EC10 - EC12 mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0
TPH-CWG - Aliphatic >FC12 - EC16 mg/kg 2 MCERTS < 2.0 < 2.0 < 2.0
TPH-CWG - Aliphatic >EC16 - EC21 mg/kg B MCERTS < B.0 < 8.0 < B.0
TPH-CWG - Aliphatic =EC21 - EC35 mg/kg 8 MCERTS 9.5 < 8.0 < 8.0
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS < 10 < 10 < 10
[TPH-CWG - Aromatic ~ECS - EC7 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1
TPH-CWG - Aromatic >EC8 - EC10 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS < 1.0 1.5 < 1.0
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS 2.7 5.4 < 2.0
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS 33 22 23
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS 97 32 62
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS 130 62 85

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.

Iss No 15-74167-2
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Scisnce

Analytical Report Number; 15-74167
Project / Site name: Princes Parade , Hythe
Your Order No: 15-52-FDO-LABS

Certificate of Analysis - Asbestos Quantification

Methods:
Qualitative Analysis

The samples were analysed qualitatively for ashestos by polarising light and dispersion staining as described by the Health and Safety Executive in
HSG 248.

Quantitative Analysis

"The analysis was carried out using our documented in-house method ADDG based on HSE Contract Research Report No: 83/1996: Development and
Validation of an analytical method to determine the amount of asbestos in soils and loose aggregates {Davies et al, 1996} and HSG 248. Our method
includes initial examination of the entire representative sample, then fractionation and detailed analysis of each fraction, with quantification by hand
picking and weighing.

Any material greater than 16mm is considered as Bulk sample and reported separately, asbestos content (if any) is not included in the final
Quantitative analysis. The limit of detection (reporting limit} of this method is 0.001 %.

The method has been validated using samples of at least 100 g, results for samples smaller than this should be interpreted with caution.
Both Qualitative and Quantitative Analyses are UKAS accredited.

Sample Sample | Sample Asbestos Containing Asbestos by hand Total %
Numger Sample ID| Depth | Weight | Material Types Detected PLM Results picking/weighing Asbestos in
(m) (9) (ACM) (%) Sample

458146 Ty |0.4G0%0| 4is | Iieuatiomladging & Lodse ATroSIte & 0.002 0.002
Fibres Chrysotile

458148 MTP% |ogoa00| gz  |WSMllion Beamd/Ticikloosd  Amdsites 0.015 0.015
Fibres Chrysotile

458151 MwS1 0.40-0.50 127 Loose Fibres Amosite < 0.001 < 0.001

Opinions and interpretations expressed herein are outside the scope of UKAS accreditatior

Iss No 15-74167-2
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 10 of 13



Analytical Report Number: 15-74167
Project / Site name: Princes Parade , Hythe

Science

rLab Sample Number 458160 458161
|5amEIe Reference MTP2 MTPS
Sample Number None Supplied None Supplied
[Bepth (m) 0.40 0.60
Date Sampled 17/06/2015 17/06/2015
Time Taken None Supplied None Supplied
- 1
Analytical Parameter {Bulk Analysis) Hh g & z E
w g En " E’.
=
ChrysouTe- ChTysotne-
Asbestos Identification Name Hard/cement type | Hard/cement type
Type N/A IS0 17025 material matetrial

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Iss No 15-74167-2
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" ?)‘?C ERT-T Science

Analytical Report Number : 15-74167
Project f Site name: Princes Parade , Hythe

* These descriptions are only intended to act as a cross check if sample identities are questionad. The major constituent of the sample is intended to act with respect to MCERTS
validation. The laboretory is accredited for sand, clay and loam {(MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care.

Stone content of @ sample is calculated as the 3o weight of the stones not passing a 10 mm sieve. Results are not comrected for stone content.

- i = " < N
I-EII'I:umIn:rr Refer;nce Numrber Depth (m) |Sample Description *
458142 MTP1 None Supplied 0.30-0.40 |Beige loam and sand with gravel and vegetation.
458143 MTP1 None Supplied |  1.00-1.20 |Beige loam and sand with gravel and vegetation.
458144 MTP2 None Supplied 0200.40 [Beige loam and sand with gravel and vegetation.
458145 MTP2 None Supplied 1.90-2.00 |Beige loam and sand with gravel and vegetation.
4581456 MTP3 None Supplied |  0.30-0.50 |Beige loam and sand with gravel and vegetation.
458147 MTP3 None Supplied ] 2.00-2.50 |Beige loam and sand with gravel and vegetation.
453148 MTP4 None Supplied 0.90-1.00 |Beige loam and sand with gravel and vegetation.
458149 MTP5 None Supplied |  0.40-0.50  |Beige loam and sand with gravel and vegetation.
458150 MTPS None Supplied 1.50 Beige loam and sand with gravel and vegetation.
453151 MWS1 None Supplied 0.40-0.50 |Beige loam and sand with gravel and vegetation.
458152 MWS1 None Supplied 1.40-1.70  |Beige loam and sand with gravel and vegetation.
458153 MWS2 None Supplied 0.40-0.50 |Beige loam and sand with gravel and vegetation.
453154 MWS2 None Supplied 2.50-2.830 |Beige loam and sand with gravel and vegetation.
458155 MWS4 None Supplied | 0.30-0.50  |Beige loam and sand with gravel and vegetation.
458156 MWS5 None Supplied 0.30-0.50 |Beige loam and sand with gravel and vegetation.
453157 MWS6 None Supplied 1.00-1.50 |Beige loam and sand with gravel and vegetation.
458158 MWS7 None Supplied 1.00-1.40  |Beige loam and sand with gravel and vegetation.
458159 MWS7 None Supplied | 3.50-3.80  |Beige loam and sand with gravel and vegetation.

Iss No 15-74167-2

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 12 of 13



ICERTS

Analytical Report Number : 15-74167
Project f Site name: Princes Parade , Hythe
Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW)

Science

Analytical Test Name Analytical Method Description Analytical Method Reference :::::r ‘:i:‘{y:i:v Acc:::?:mn
Asbestos identification in Bulks Asbestos Identification with the use of polarised In house method based on HSG 248 ADO1-PL w IS0 17025
Jlight microscopy in conjunction with disperion
staining technigues.
Asbestos Quantification The analysis was cattied out using documented in- |HSE Report No: 83/1996, HSG 248, HSG ADDG D IS0 17025
house method based on references, 264 & SCA Blue Book (draft).
BTEX and MTBE in soil Determination of BTEX in soil by headspace GC- In-house method based on USEPAB260 LO73S-PL W MCERTS
MS.
Hexavalent chromium in soil Determination of hexavalent chromium in soil by |In-house method LO80-PL W MCERTS
extraction in water then by acidification, addition of
1,5 diphenylcarbazide followed by colorimetry.
Metals in soil by ICP-OES Determination of metals in soil by aqua-regia In-house method based on MEWAM 2006 LO38-PL D MCERTS
digestion followed by ICP-OES. Methods for the Determination of Metals in
Soil.
Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 3, LO19-UK/PL W NONE
1990, Cherrical and Electrochemical Tests
Monohydric phenols in soil Determination of phenols in soil by extraction with |In-house method based on Examination of LO80-PL w MCERTS
sodium hydroxide followed by distillation followed |Water and Wastewater 20th Edition:
by colorimetry. Clesceri, Greenberg & Eaton (skalar)
Organic matter in soil Determination of organic matter in soil by oxidising |BS1377 Part 3, 1990, Chemical and LO23-PL D MCERTS
with potassium dichromate followed by titration Electrochemical Tests
with iron (IT) sulphate.
pH in soil (automated) Determination of pH in soil by addition of water In-house method based on BS1377 Part 3, LO99-PL D MCERTS
followed by electrometric measurement. 1990, Cherrical and Electrochemical Tests
Speciated EPA-16 PAHSs in soil Determination of PAH compounds in soil by In-house method based on USEPA 8270 LO64-PL D MCERTS
extraction in dichloromethane and hexane followed
by GC-MS with the use of surrogate and internal
standards.
Stonhes content of soil Standard preparation for all samples unless Th-house method based on British Standard | L019-UK/PL D NONE
otherwise detailed, Cravimetric determination of  |Methods and MCERTS requirernents.
stone > 10 mim as % dry weight.
Sulphate, water soluble, in soil Determination of water soluble sulphate by ICP- In-house method based on BS1377 Part 3, LO38-PL D MCERTS
OES. Results reported directly (leachate 1990, Chetrical and Electrochemical Tests,
equivalent) and corrected for extraction ratio (soil |2:1 water:soil extraction, analysis by ICP-
equivalent). OES.
Sulphide in soil Determination of sulphide in soil by acidification In-house method LO10-PL D MCERTS
and heating to liberate hydrogen sulphide, trapped
Jin an alkaline solution then assayed by ion
selective electrode,
Total cyanide in soil Determination of total cyanide by distillation In-house method based on Examination of LO80-PL w MCERTS
followed by colorimetry. Water and Wastewater 20th Edition:
Clesceri, Greenberg & Eaton (Skalar)
TPHCWG (Soil) Determination of hexane extractable hydrocarbons |In-house method LO76-PL W MCERTS

|in soil by GC-MS/GC-FID.

For method humbers ending in 'UK’ analysis have beeh carried out ih our laboratory ih the United Kihgdom.
For method nhumbers ending in 'PL’ analysis have been carried outin our laboratory in Poland.

Soil ahalytical results are expressed oh a dry weight basis. Where analysis is carried out oh as-received the results obtained are multiplied by a moisture
correction factor that is determined gravimetrically usihg the moisture content which is carried out at a maximum of 300C.

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.
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MODIFIED WILSON AND CARD GAS CHARACTERISTIC SITUATION

SITE: Princes Parade JOB NUMBER: 17436ai 04/11/2018
Carbon Dioxide
carhon dioxide concentration greater than 5%
i i 3.30 o i nan
Mt tone mitaien @ censider Characteristic Situation 2
Maximurn Measured Steady Flow 0.10  |Lhr?
Gas Screening Value 0.01  |Lhr!?
Characteristic Situation -
if measured values are zero then resolution limit of instrument is used for calculation of GSY
worst case carhon dioxide or methane characteristic situation value defines overall characterstic situation for the site
Modified Wilson and Card Classification
BS 8485:2015 Gas Protection Scores - refer to standard for full guidance
Mirimum Gas Protection Score Required
Characteristic Gas Screening Value Typical Source of
5 = Risk Classification Additional Factors : Type A Buildin Type B Buildin Type C Buildin, Type D Buildin
Situation Threshold (L hr ") Generation i E P 8 P 8 P 8
typically methane not to
exceed 1% and/or carbon | natural soils with low organic
very low risk <0.07 dioxide 5% otherwise content: 'typical’ made 0 0 o o}
consider increase ta situation eround
z
borehole air flow rate not to
B et i riatural soils with high
2 low risk 0.07 to <0.7 e peat/orzanic contert; “typical’ 3.5 35 25 1.5
consider increase to situation
2 made ground
3 moderate risk 0.7t0 <3.5 ABLLE BT 4.5 4 3 2.5
mineworking flooded
quantitative risk assessment g s
4 moderate to high risk 3.510 <15 required to evaluate scope of :I"”Eww e 65" 554 4.5 3.5
: soding, completed landfill
protective measures
minewarking unflooded hazard teo high for this
high risk 15 to <70 inactive with shallow method to define protection 55" 5.5 a5
workings near surface measures
hazard teo high for this hiazard too high for this
very high risk »>70 recent [ ndfill site method to define protection | methad to define protection 7.5 6.5
measures measures
BS 8485:2015 Gas Protection Measures - refer to standard for full guidance
Select two or more elements from the following three types of protection to achieve score (only one element per type permitted}
Structural Barrier score ® Ventilation Measures Score Gas Resistant Membrane Score
Gas resistant membrane meeting all of the following
criteria:
Pressure relief pathway {usually formed of low fines
Precast suspended segmental subfloor (i.e. beam and . P ) v y. N
block) 0 gravel or with a thin geocomposite blanket or strips 0.5 1. sufficiently impervious to the gases with a methare
terminating in a gravel trench external to the building) gas tramsmission rate <40.0 ml/day/m2/atm (average)
for sheet and joints {tested in accordance with BS 15O
15105-1 manometric method)
2. sufficiently durable to remain serviceable for the
Very good performance £} 2.5 ant.ncu.:-ated life of the building and duration of gas
emissions
Cast in situ ground-bearing floor slab (with only GE Passive sub floor 3. sufficiently strong to withstand in-service stresses
nominal mesh reinforcement) : dispersal layer {e.g. settlement if placed below a floor slab)
4. sufficiently strong to withstand the installation
Good performance ¥ 1.5  |process and following trades until covered (e.g.
penetration from steel fibres in fibre reinforced
concrete, penetration of reinforcement ties, tearing
due to working above it, dropping tools, etc) 2
Active dispersal layer, usually comprising fans with ) ) .
3 s . 3 2 > i 5 b P B g 5. capable, after installation, of providing a complete
Cast in situ monolithic reinforced ground bearing raft or active abstraction (suction) from & subfloor dilution bfrier o the ety o tHe Falavart gas
reinforced cast in situ suspended floor slab with 1 or 1.5 9 |layer, with roof level vents. The dilution layer may 1.5t02.5
ini i comprise a clear void or be formed of geocomposite or
fninimalpenetrations b ; 5 & 2 6. verified in accordance with CIRIA C735
polystyrene void formers
Active positive pressurization by the creation of a
" blanket of external fresh air beneath the building floor
Basement floor and walls conforming to BS 8102:2008, X 2 _' . ureing
o 2. slab by pumps supplying air to points across the central | 1.5t0 2.5
Grade 2 watarproofing footprint of the building into & permeable layer, usually
formed of a thin geocomposite blanket )
. Ventilated car park {floor slab of occupied part of the
Basement floor and walls conforming to BS 8102:2008, ) '_ P ( o UDI_ P
I 2.5 building under consideration is underlain by a 4
Grade 3 waterproofing "
basement or undercroft car park)
Notes

A} Residential buildings sheuld net be built en C54 or higher sites unless the type of construction or site circumstances allow additional levels of
protection te be incorporated, e.g. high-performance ventilation or pathway intervention measures, and an asseciated sustainable system of
management of maintenance of the gas control system, e.g. in institutional and/or fully serviced contractual situations

B} The scores are conditional on breaches of floor slabs, etc., being effectively sealed

C) To achieve a score of 1.5 the raft or suspended slab should be well reinforced te control cracking and have minimal penetrations cast in D} The scoere is conditional on the waterproofing not heing based on the use of a geosynthetic clay liner

waterproofing product

E} Refer to BS 8485:2015 Annex B to determine performance and assign score F} Assumes that the car park is vented to deal with car exhaust fumes, designed to Buildings Regulations 2000, Approved Document F

Building Types

Type A

Private ownership with no building management centrols on alterations te the internal structure, the use of rooms, the ventilation ef roems or the
structural fabric of the bhuilding. Some small rooms present. Probably conventional building construction {rather than civil engineering). Examples
include private housing and some retail premises.

Type C

Commercial building with central building management contrel of any alterations to the building or its uses and central building
management control of the maintenance of the building, including the gas protection measures. Single occupancy of ground floor and
hasement areas. Small to large size rooms with active ventilation or good passive ventilation of all rooms and other internal spaces
threughout ground floor and basement areas. Probably civil engineering construction. Examples include offices, some retail premises,

FOR TYPE A BUILDINGS ACTIVE VENTILATION MEASURES ARE INAPPROFPRIATE and parts of some public buildings {such as schools, hospitals, leisure centres and parts of hotels).

Type B

Private or commercial property with central building management centrel of any alterations to the building or its uses but limited or no central
building management control of the maintenance of the building, including the gas protection measures. Multiple occupancy. Small to medium size
rooms with passive ventilation of rooms and other internal spaces throughout ground floor and basement areas. May he conventional building or
civil engineering censtruction. Examples include managed apartments, multiple occupancy offices, some retail premises and parts of some public
buildings {such as scheols, hospitals, leisure centres) and parts of hotels.

Type D

Industrial style building having large volume internal space(s) that are well ventilated. Cerporate cwnership with building management
controls on alterations to the ground floor and basement areas of the building and on maintenance of ground gas protective measures.
Probably civil engineering construction. Examples are retail park sales buildings, factory shop floor areas, warehouses. {(Small rooms
within these style buildings should be separately categorized as Type B or Type C).



GAS MONITORING RECORD ROUND 1

Flow and Pressure Measurements Gas Measurements VOC Measurements Dip Measurements
Flow Atmospheric Ditferential Methane Methane LEL | Carbon Dioxide Oxygen Carbon Hydrogen Hexane PID Depth to Water | Depth to Base
Location 5 Pressure Pressure Monoxide Sulphide
Time Comments
Reference o steady
| hr! mb Pa % % % % ppm ppm % ppm m m
MWS1 10:00 0 0 1021 0 0 0 9.3 14.2 0 0 0.007 nr nd 4.05 -
MW 5S4 10:15 0 0 1022 0 0 0 3.7 16.3 0 0 0.017 nr nd 3.95 5
MW 56 10:30 0 0 1022 0 0 0 2.1 18.4 0 0 0.007 nr nd 4.04 5
MWS7 10:45 0 0 1022 0 0 0 1 205 0 0 0.011 nr nd 4.08 =
nr = not recorded Gas Analyser PID Site: Princes Parade
Model: GFM436 - Project Number: 17436Al
Weather: Hot and sunny
Serial Number: 12228 - Monitored By: Gareth O’Brien
Date of Last Calibration: 15/06/2016 - Date: 29/06/2015




GAS MONITORING RECORD ROUND 2

Flow and Pressure Measurements Gas Measurements VOC Measurements Dip Measurements
Flow Atmospheric Ditferential Methane Methane LEL | Carbon Dioxide Oxygen Carbon Hydrogen Hexane PID Depth to Water | Depth to Base
Location 5 Pressure Pressure Monoxide Sulphide
Time Comments
Reference o steady
| hr! mb Pa % % % % ppm ppm % ppm m m
MWS1 - - - - - - - - - - nr - nr - - Installation could not be located.
MWS4 - - - - - - - - - - nr - nr - - Installation could not be located.
MWS6 - - - - - - - - - - nr - nr - - Installation could not be located.
MWS7 12:20 0 0 1017 0 0 0 0 20.8 0 0 0.035 nr DRY 4.15 #
nr = not recorded Gas Analyser PID Site: Princes Parade
Sunny with the ocecasional cloud and light winds {Pressure Hocet: GEMR 8 ) Riojen Huaie i lri3eal
Weather: rose 1016-1017 in previous 24hrs}
P ' Serial Number: 12228 - Monitored By: Jessica Susan Smith
Date of Last Calibration: 15/06/2016 - Date: 22/07/2016




GAS MONITORING RECORD ROUND 3

Flow and Pressure Measurements Gas Measurements VOC Measurements Dip Measurements
Flow Atmospheric Ditferential Methane Methane LEL | Carbon Dioxide Oxygen Carbon Hydrogen Hexane PID Depth to Water | Depth to Base
Location 5 Pressure Pressure Monoxide Sulphide
Time Comments
Reference o steady
| hr! mb Pa % % % % ppm ppm % ppm m m
MWS1 11:08 0 0 1021 0 0 0 36 16.9 0 0 0.018 nr nd 412 Afurtner dip was carried out (11:50) after high fide - the
installation was still dry. High tide was at 11:10.
MWS4 - - - - - - - - - - nr - nr - - Installation could not be located.
MW 56 - - - - - - - - - - nr - nr - - Installation could not be located.
MWS7 10:56 0 0 1020 0 0 0 0.1 208 0 0 0.025 nr nd 412 Aeuriag: digewas cared:out( 1145 alier highnde<the
installation was still dry. High tide was at 11:10.
nr = not recorded Gas Analyser PID Site: Princes Parade
Weather: Warm and sunny. Pressure falling {1026 to 1020 in previous S GMaze ) S oo iin e 174368
At Serial Number: 42536 . Monitored By: Nathan Dellow
Date of Last Calibration: 23/03/2016 - Date: 31/08/2016




GAS MONITORING RECORD ROUND 4
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Location 5 Pressure Pressure Monoxide Sulphide
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Model: GFM436 - Project Number: 17436Al
Weather: Cloudy with sunny spells. Pressure steady.
Serial Number: 12228 - Monitored By: Nathan Dellow
Date of Last Calibration: 15/06/2016 - Date: 21/10/2016
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1. INTRODUCTION

Ground Solutions Group Limited (GSG) were instructed by Shepway District Council
(SDC) to procecd with a Geo-Environmental Investigation at a site off Princes Parade,
Seabrook Road, Hythe, Kent.

The aim of the geo-environmental project being to examine existing ground conditions and
investigate the potential and implications of developing the site for residential and
fetsure/open space uses. The study has been split into two distinct phases: Phasc 1, Desk
Study and Sitc Walkover, and Phase 2, Preliminary Intrusive Ground Investigation,

This document reports the findings of Phase I, which included the following core

components:

° Desk study research;
® Site walkover;

® Soil gas survey.

We understand that it is proposed to redevelop the area under investigation to residential/flat
accommodation, with public open space. We further understand that at present the planned
arca for the proposed development is the castern end of the site.

2. SITE LOCATION AND DESCRIPTION

The site is located off Princes Parade, Hythe and is centred on approximate Ordnance
Survey grid reference TR 180 347 as shown on Figure 1 (Site Location Plan). The site is
triangular in shape and tapers to an apex at its castern most point (Figures 2a and 2b).
The site is bounded by Princes Parade, which runs along the sea front, to the south, by the
Royal Military Canal to the north and The Imperial Hotel links golf course to the west. The
castern most point of the site abuts a children’s play arca.

Beyond the Royal Military Canal runs the A259 (Seabrook Road), beyond which are
residential properties, including guesthouses and hotels. South of Princes Parade is the
English Channel.

The total length of the site is approximately 1.5 km. The sitc is divided in its fength into
two parts by a footpath leading from Princes Parade to a bridge crossing the Military Canal.
In pgeneral, the site is generally level although the western cnd is slightly higher
(between 0.5 m to 1 m) than the castern end.

The site is, for the most part, covered with grass and occasional scrubs. However, in the
north eastern corner of the site the vegetation is overgrown with small trees and large
scrubs,

-1- | :
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3. ENVIRONMENTAL SETTING
3.1 GEOLOGY

Reference to the British Geological Survey 1:50000 Series, Sheet 305 and 306 Folkestone
and Dover A, indicated that the site lics to the south of the scarp slope of the Hythe Beds
escarpment, a feature susceptible to land instability, The site its self comprised an arca of
generally level ground between the escarpment and the sea, made up predominantly of
Storm Beach Gravels.

The Storm Beach Gravels consist of gravels with some sand which have been thrown up
into ridges by wave action. Where there has been a ready supply of shingle the beach
accretes seaward by the addition of sub parallel ridges.

Thin bands of marine alluvium are shown in the area and which generally comprise brown
and blue clays. These were probably formed in slight depressions and hollows between
shingle ridges. A thin band of clay coinciding within the casternmost section of the Royal
Military Canal is believed to be alluvium associated with the Seabrook Stream which
formerly flowed into a harbour at Hythe.

Underlying the Storm Beach Gravels and Marine Alluvium is the Weald Clay which
typically comprises cyclic sequences of dark grey silts with subordinate siltstones,
sandstones, shelly limestones and clay ironstones. The Weald Clay is often weathered to
light grey and yellow mottled high plasticity clays ncar surface.

3.2 GROUNDWATER

Reference to the Environment Agency’s 1:100 000 scale Groundwater Vulnerability map of
the area, Sheet 47, East Kent, indicated that the strata underlying the site are classified as a
Minor Aquifer.

Minor Aquifers (variably permeable) can be fractured or potentially fractured rocks which
do not have a high primary permeability, or other formations of variable variability
including unconsolidated deposits. Although these aquifers will seldom produce large
quantities of water for abstraction, they are important both for local supplies and in
supplying base flow to rivers. Major Aquifers may occur beneath Minor Aquifers.

The soils are indicated to be of high leaching potential (HU), with littlc ability to attenuate
diffuse source pollutants and in which non-absorbed diffuse source pollutants and liquid
discharges have the potential to move rapidly to underlying strata or shallow groundwater.
However, this is a worse case classification duc to the sparse data available for urban areas.

The site is not situated within a groundwater Source Protcction Zone (SPZ).
The close proximity of the site to the sca would result in groundwater beneath it being

strongly influenced by tidal variation. Tidal variations are likely to affect both groundwater
levels and quality.

. L
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3.3 SURFACE WATER

The nearest surface water course to the site is the Royal Military Canal, which is located
immediately to the north of the site. The canal has a sluice at the castern end of the site.

The Environment Agency’s General Quality Assessment Scheme provided a measure of
both chemical and biological water quality for rivers and canals in England and Wales.
One of the six grades, A to F is allocated.

On the basis of the 2000 data, water quality for the Seabrook Sluices, is as follows:

Parameter Grade
Chemistry Fairly good
Biclogy Very good
Nitrate Moderately Low
Phosphate Low
Acsthetics Fair
34 RADON ASSESSMENT

Reference to the National Radiological Protection Board’s “Radon Atlas of England and
Wales™ indicated that less than 1% of houses within the 5 km square which included the site
have radon concentrations above the action level of 200 Bg/m*. The site is therefore not
located within a “Radon Affected Area” which would otherwise require buildings to
incorporate appropriate radon control measures.

3.5 ADDITIONAL INFORMATION

Reference was made to the environmental database Sitescope, extracts from which are
provided in Appendix I. Relevant information relating to the sites environmental sensitivity
is summariscd as follows:

The British Geological Survey classify the arca as being susceptible to landslip or land
instability, however, this classification is related to areas north of the Royal Military Canal
where steep slopes and rock faces are present.

Two water abstraction licences were recorded between 250 m and 500 m of the site with six
being recorded within a 1000 m radius of the site.

A single discharge consent was recorded between 500 m and 1000 m radius of the site.
There were four former landfill sites recorded within a 1000 m radius of the site.

No pollution incidents were recorded within a 250 m radius of the site. Two Category 3
(Minor) pollution incidents were recorded within a 500 m radius of the site, with 30

pollution accidents recorded within a 2000 m radius of the site. All these 30 incidents were
etther Category 3 (Minor) or Category 4 (Unsubstantiated).

Q\psgirephdds | BText.doc\AMMkmd (14" June 2002) GROUND SOLUTIONS GROUP
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There werc no Site of Special Scientific Interest recorded within a 1000 m radius of the site,
although two werc recorded between 1000 m and 2000 m.

A single industrial land use was recorded within a 250 m radius of the site with Chapcl
laboratories noted to the northwest of the site.

No mines and quarries, IPC Part B authorisations, chemical releascs, operational landfills,

waste treatment sites, National Nature Reserves, Environmentally Sensitive Areas, Nitrate
Sensitive Areas or Nitrate Vulnerable Zones were recorded near the site,

4, SITE HISTORY

4.1 HISTORIC MAPS

A map search was carried out for the site and the extracts of the following Ordnance Survey
maps were obtained:

YEAR SCALE SHEET REFERENCE
1875 6 inch (extract not to scale) KENT 74
1899 6 inch KENT 74 SE
1908 G inch KENT 74 SE
1931 6 inch KENT 74 SE
1938 6 inch KENT 74 SE
1946 6 inch KENT 74 SE
1958 1:2500 TR 1834
1958 1:2500 TR 1834
1959 1:2500 TR 1834
1961 1:10560 TR 13 SE
1976 1:10000 TR 13 8E
1990 1:10560 TR 13 SE

These are presented in Appendix 2 and the relevant historic details are summarised as
follows:

1872

The general outline of the site was shown, with the north boundary formed by the Royal
Military Canal (The Canal was constructed between 1804 and 1804), which was raised
above surrounding ground level. The south side of the site was not shown and in 1875 the
land sloped towards the English Channel. The High Water Mark was shown.

gpsgirep\451 8\ Text docAMMKind (14% June 2002) GROUND SOLUTIONS GROUP
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A road was shown forming the western boundary of the site and a station House, and Shuice
for the canal shown at the ecastern end of the site. To the north of the canal the Royal
Military Road was shown, beyond which the land was primarily open space, with a small
number of woodlands and residential properties also shown. A gas works was shown to the
north of the canal, at the castern end of the site. The town of Hythe was shown to the north
west of the site.

The site and land to the west were shown as open spaces. The site is split into two arcas by
a footpath.

1899

The general outline of the site had been clearly formed with Princes Road shown running
along the southern boundary of then site. A number of Groynes were shown extending from
this road into the beach,

General residential and industrial development was shown to the north of the Roval Military
Canal, which included the Hythe and Sandgate Branch of South Eastern Railways (SER),
quarries, a gravel pit and buildings.

Boat Houses and a Police Station were indicated at the eastern end of the site, and the pas
works was no longer shown.

1908

The western half of the site has been levelled and remnants of the beach were no longer
shown. Beach was still indicated on the castern part of the site. No other significant
changes were shown on the site. The surrounding area has undergone general development
including housing and commercial propertics.

1931

Part of the site had been designated a Recreational Ground. No other significant changes
were shown on the site. The surrounding arca has undergone general development
including housing and commercial propertics. The open land immediately west of the site
was designated a Golf Links.

1938
No significant changes arc shown to the site or the surrounding arca.
1958/9

The large-scale (1:2500) maps indicated that the site was generally flat. In the castern part
of the site a small gravel pit was shown. A drain was also shown running the length of the
north side of the western part of the site and the Recreation Ground was no longer indicated.
The Royal Military canal was shown as disused. No significant changes are shown to the
site or the surrounding area.

-5- ;
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1961
No significant changes arc shown to the site or the surrounding arca.
1976

The Gravel Pit and Drain were no longer shown, and the ground appears to be flat.
No other significant changes are shown to the site or the surrounding area.

1990
No significant changes are shown to the site or the surrounding arca.
4.2 ADDITIONAL INFORMATION

A children’s play arca has been constructed immediately beyond the extreme castern point
of the site. Prior to the development of this play arca an intrusive investigation was carried
out by Weeks Consulting, which was made available by SDC prior fo this current study.

The Weeks investigation comprised the drilling of two borcholes using shell and auger
techniques, logging of the ground conditions cncountered and the collection of samples for
laboratory analysis. The boreholes were fitted with standpipes for groundwater and landfill
gas monitoring purposes.

The ground conditions reported were Made Ground to depths of between 4.3 m and 4.6 m
below ground level (bgl) overlying Storm Beach Gravel. The Made Ground was described
as consisting of clay, sand and gravel (flint, brick, concrete, ash and clinker) with deposits
of rubber tubing, rope, wood leather etc. The Storm Beach Gravel consisted of flint gravel
with some sand and c¢lay.

Elevated concentrations of potentially toxic (to humans) and phytotoxic metals were
recorded in a sample recovered from a depth of 2m bgl in one of the borcholcs.
No mcthane was detected at the site although carbon dioxide was. Flow rates of carbon
dioxide were reported as variable and this was assigned to pressure changes due to tidal
action. The Weeks report concluded that the site did not posc a risk to futurc users given the
proposcd end use.

No significant testing was carried out rclation to geotechnical aspects of the development
and it was concluded that, given the low loadings likely, they would be within the bearing
capacity of the Made Ground.

The letter giving the results of a search of Kent’s landfill sitcs was also provided by SDC.
This identified a landfill sitc at Princes Parade that was closed in 1975 that reccived
Category B and C wastes. Category B wastes included Slowly Degradable Waste (B1) and
Scrap Mctal (B2), whilst Category C Wastes are those that are Putrescible or Difficult.
The depth of the landfill was reported to be 5 m,

4\gsgrep\4518\Text doc\AMMukand (14™ June 2062) GROUND SOLUTIONS GROUP



Shepway District Council Princes Parade, Seabrook, Kent
Phase 1 Desk Study and Site Walkover

It is also understood that dredgings from the canal are likely to have been disposed of onto
the site. No data exists in relation to the quantity or the quality of these dredging, although
recent analytical data (1998), which was supplicd by SDC, from tests carricd out on samples
of the canal sediment indicate that the concentrations of potential contaminants werc
generally low.

3. SOIL GAS SPIKE SURVEY

A s0il gas survey was carried out on 7™ June 2002 at 87 positions across the site. The soil
gas survey comprised monitoring of soil gases within narrow diamcter holes up to 1 m deep,
formed using an impact searcher at the locations shown on Figures 2a and 2b,
The atmosphere within the resultant voids was monitored for concentrations of carbon
dioxide, methane and oxygen using portable equipment. The results of the soil gas survey
arc tabulated in Appendix 3.

The concentrations of methane measurcd were consistently iess than instrument detection
limits (<0.25% v/v). Carbon dioxide concentrations varied from less than instrument
detection limits (< 0.25% v/v) to maximum concentrations of 7% v/v. 37 monitoring
locations recorded carbon dioxide concentrations of between 1.5% v/v and 5% v/v, with
only 5 locations recording concentrations greater than 5% v/v.

Mecthane was not detected in measurable concentrations across the site, and therefore it is
considered that there is unlikely to be a significant risk posed to any future development of
the site from this gas, although pockets of the gas may cxist at depth.

The Building Research Establishment (BRE) guideline “BRE 212, Construction of New
Buildings on Gas-Contaminated Land” provides advice on building on land where land fill
gas may be present. ‘The guidance recommends that if the concentration of CO, in the
ground is greater than 1.5% v/v then the incorporation of gas control measures should be
considered, and if the concentration of CQ; is above 5% v/v then gas control measures
should be incorporated in designs.

It is likely that much of the carbon dioxide was from natural biological processes including
soil microbial activity and root respiration. Howcver, the additional monitoring and
analytical works (asscssment of gas generating potential) will provide additional data to
fully assess any risks that may be poscd by landfill gases.
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6. ECOLOGICAL CONSIDERATIONS

Although a detailed ecological assessment of the site was not undertaken as part of the
general Site Walkover the possibility that the overgrown areas of vegetation may support
protected species was noted. Many animals and their habitats are afforded some level of
protection under the Wildlife and Countryside Act 1981 (as amended). This legislation
makes 1t illegal to intentionally, deliberately or recklessly kill, injure or capture many
animals, as well as prohibiting or disturbance, damage, destruction of habitat.

Any significant intrusive investigation could be deemed a contravention of the Wildlifc and
Countryside Act 1981 (as amended) were such species/habitats present at the site. It is
therefore recommended that an Ecological Asscssment of the site in general, but focusing on
the northeastern arca in order to confirm, or otherwise, the presence of protected specics be
undertaken prior to any intrusive works,

(2 CONTAMINATION CONSIDERATIONS

The investigation into the sites history indicates that it was used for the disposal of waste
and canal dredgings. The categorics of wastes accepted were such that a potential
contamination risk is present. The nature and distribution of any potential sources of
pollution would be determined by Phase 2 investigations.

We would however note that the chemical and biological quality of the Royal Military
Canal waters are classified as fairly good and very good respectively which indicates that no
significant mobile source of contamination is impacting on the canal.

The Minor Aquifer in strata beneath the site has not resulted in the site being classificd as
being in a Source Protection Zone (i.¢. no abstraction nearby). This would suggest that the
groundwater in the area is not a significantly sensitive receptor of any contamination that
may be present.

Future site occupants could be exposed via ingestion, inhalation or direct contact to
contaminated soils should they be present. The risk of exposure will depend upon a number
of factors including the source and bioavailability of the contamination, potential pollutant
pathways and the layout of buildings and hardstanding area in relation to any contamination.

Remedial options would be dependent upon the outcome of site-specific risk assessment but
are likely to be limited to the incorporation of clean topsoil layers in gardens and open
spaces. However, if significant hotspots of contamination were cencountered then
excavation and offsite disposal may be required, although based on the findings of the desk
study, this is considered unlikely.

-8 :
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8. GEOTECHNICAL CONSIDERATIONS

The desk study research for the site has indicated that there a number of potential
geotechnical hazards. These have been given carcful consideration in the design of the
intrusive ground investigation phase of works in order to obtain appropriate site sampling
and testing coverage together with soil parameters for use in the design and construction of
appropriate foundations. The principal geotechnical hazards include:

8 The history of previous excavation on site and their subsequent backfilling with
domestic waste during the operation of the landfill - this would have resulted in the
prescnce of low strength and highly compressible material near the surface.
The nature of the near surface soils will influence the depth and type of foundations
that can be used.

° Variable soil type and locally low strength of the ncar surface natural deposits and
the unknown but potentially variable depth to solid geology in this locality. This
would influence depth and type of foundations that can be used.

e An anticipated high, and tidally influenced groundwater level, with groundwater
quality likely to have been affected by saline intrusion - the groundwater level
variation will have to be taken into consideration in the design of any foundations as
it could have an influence on soil strength and compressibility. The saline nature of
groundwater must be considered with respect to aggressive chemical attack on
buried concrete.

e Stability issues and foundation performance associated with any construction that
may be planned close to the site boundary with the Royal Military Canal. This
would influence depth and type of foundations and requirements for canal bank
stabilisation.

9. CONCLUSIONS AND RECOMMENDATIONS

The conclusions that may be drawn from this desk study, site walkover and soil gas survey:

® The Royal Military Canal and Princes Parade have enclosed the site since the late
1800°s. In general the historic maps indicate that little potentially contaminative
activitics have taken placc at the site although a gravel pit was present in 1961, The
Gravel Pit was no longer present on the 1976 map. This corresponds to other data,
which suggests the presence of a landfill on the site, which was formally closed in

1975,

° Superficial deposits of Marine Alluvium clays and Storm Beach Gravels underlie
the site. These in turn are underlain by solid formation of Weald Clay and possibly
Atherfield Clay.

o The strata beneath the sitc arc classified as a Minor Aquifer, and the site is not

situated in a groundwater Source Protection Zone,
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® A previous investigation at the site recorded concentrations of potential
contaminants which could be prejudicial to site redevelopment. However, the
sample recording elevated concentrations was recovered from a depth of 2 m and no
significant risk was considered present.

) The site is well vegetated across much of its arca which suggests an absence of
phytotoxic metals and/or elevated concentrations of land fill gases.

2 The former uses of the site as a landfill, coupled with the results of previous works
undertaken at part of the site, suggest that there is a possibility for contamination to
be present at the site. The contamination could be prejudicial to the proposed
redevelopment. The intrusive works currently planned, coupled with a site-specific
risk assessment, are considered adequate to fully characterise the site in terms of

contamination.

e The vegetated areas could represent important habitats for protected animal and
plant species, and a more detailed ecological assessment of the site is considered
necessary.

o During the soil gas survey no significant concentrations of methane were recorded

across the site,

° Elevated concentrations of carbon dioxide were detected across much of the site,
and at levels which would require consideration to be given to the incorporation of
gas control measures in any buildings constructed on the site.

® It is likely that much of the carbon dioxide was from natural biological processes
mcluding soil microbial activity and root respiration. However, the assessment of
gas generating potential will provide the additional data to fully assess any risks that
may be posed by landfili gases.

Our recommendations for the intrusive works are provided in Appendix 4. These
recommendations have been based upon the original scope of works and modified, where
neccssary, based on the findings of the desk study and discussions held between SDC and
GSG.

-10 -
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APPENDIX 1

Sitescope Survey Resulls
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APPENDIX 2
Historic Maps
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Shepway Listrict Council Frivces Parade, Seabrook, Kent
FPhase 1 Desk Study and Site Walkover

APPENDIX 4

Recommendations for Phase 2 Preliminary
Intrusive Ground Investigation

Bt
g spwepaAS TEu pp dorAMMuund (14" June 20023 GROUNT SOLUTICNS GROUP



RECOMMENDATIONS FOR PHASE 2
PRELIMINARY INTRUSIVE GROUND INVESTIGATION

These recommendations are based on the original scope of works and modified, where
necessary, based on the findings of the desk study and discussions held between SDC and
GSG. The scope of the Phase 2 Preliminary Intrusive Ground Investigation has been
designed to confirm or otherwise the findings, recommendations and conclusions reached
in the Phase 1 Desk Study.

Ecological Assessment

The Phase 1 Desk Study and Site Walkover identified areas of the site, notable the north castern
comer which have the potential to provide suitable habitats for protected animal species. Any
significant intrusive investigation could be decmed a contravention of the Wildlife and
Countryside Act 1981 (as amended) where such habitats be present. We therefore
propose to undertake an Ecological Assessment of the site in general, but focusing on the
north eastern area in order to confirm, or otherwise, the presence of protected species.

A suitably qualified and experienced Chartered Biologist will undertake the assessment.
The findings of the assessment will be reported to Shepway District Council prior to the
execution of any intrusive site works.

Intrusive Works
Trial Pitting

Ground investigation by trial pitting will be carried out in order to examine near surface mn situ
conditions and to rccover samples for subsequent chemical laboratory inspection and (esting.
Trial pit focations will be on an approximate 50 m grid across the site, although any site evidence
of potential contamination may result in modification to the intrusive locations as and when
required. It is estimated that the excavation of approximately 30 trial pits will provide sufficient
sitc coverage. All trial pits will be backfilled with arisings upon completion.

Trial pitting will be undertaken across the whole of the site since the presence, or abscnce, of
contamination will influence both residential and open space redevelopment strategics.

Gas Monitoring Standpipes

The presence of up o 7% (v/v) carbon dioxide recorded during the soil gas survey, undertaken as
part of Phase 1, has confirmed that there is a potential for landfill gas generation. Therefore,
based on observations during the trial pit excavations, up to 10 trial pits will be fitted with gas
montloring standpipes.



Boreholes

The geotechnical element of the investigation is looking to establish whether or not shallow
foundations are viable on this site or if a combination of shallow and deep foundation solutions
will be required and if so in which broad arecas of the site. We understand that the proposed
redevelopment plan for site involves built structure on only part of the site. We have therefore
modified our geolechnical related intrusive works to foeus on this area and provide a limited
coverage of the rest of the site to provide preliminary data should the redevelopment plans be
modified. The main modifications to our original scope is that we will drill only three boreholes,
to a maximum depth of 20 m, in the proposed development area, and undertake 1 day of Cone
Penetration Testing (CPT friction and piezo cone) across the site.

Disturbed samples would be taken at regular intervals for logging purposes. Undisturbed
sampling and in-situ testing would be carried out at regular intervals throughout the boreholes as
appropriate to ground conditions. Standard Peneciration Tests will also be undertaken, as
approprate, during the excavation of the boreholes.

The CPT work will provide detailed information on the strength/density profile of the ground
and, given its speed of operation will allow a more detailed ground model to be developed across
the site as a whole, neeessary for meeting the objective of the study.

Each borehole will be fitted with gas monitoring standpipes which will comprise a 50 mm slotied
tube, fitted with a cap and protected by a lockable cover.

Al the time of preparing this proposal anticipated layout of roads and car parking areas are not
known. However, CBR values ¢can be estimated based on the findings of the intrusive works and
these values will be suitable for preliminary design purposes.

Monitoring

One week afier the completion of the site works an environmental scientist/technician will revisil
the site and undertake gas monitoring and groundwater sampling. Groundwater samples will be
collected and subjected to chemical analysis.

Gas Emission Rate Assessment

The concentrations of carbon dioxide, with a maximum of 7% (v/v) arc not considered high
enough to undertake meaningful gas emission rate testing. Therefore we propose not to
undertake this testing but increase the number of samples scheduled for the assessment of gas
generalion polential (sec Laboratory Testing below).

Laboratory Testing

Contamination

All samples collected during the intrusive investigation will be screened on site using a portable
PID to identify whether volatile organie compounds are present. The results will be used to assist

in the selection of samples for subsequent laboratory analysis. Up to 100 samples will be
scheduled for laboratory analysis.



The analytical suile will be based upon the findings of the desk study and potential sources of
contamination identified, but is likely to include ICRCL (59/83) Tables 3 and 4. Any
groundwater encountered during the trial pit excavations will also be samplcd and subjccted to
the same analytical suite to test for soluble and mobile contaminant species.

It is possible thal significant gas concentrations may not be found but that significant
biodegradable material is encountered in the trial pits, In this event and following major ground
disturbance as may occur during any redcvelopment it is possible that conditions within the waste
mass could change giving rise to methane generation. Therefore we have included for the testing
of up to 40 samples of fill material for gas generation potential as outlined in Waste Management
Paper 26a (Landfill Completion). This will involve the determination of the Acid Digestible
Fibre/Volatile Solids ratio for the selected samples.

Geotechnical

Laboratory geotechnical work will include the following tests on seleeted samples:

® moisture content delcrmination;

® atterberg limits;

® particlc size distribution;

o walter soluble sulphate of soils;

o chloride content of groundwater;

. sulphate content of groundwater sample;,
s pH value of soil or groundwaler;

U undrained friaxial compression;

® consolidation tests in an oedometer.
Reporting

Phase 2

Following completion of Phase 2 a final rcport would be produced. This would include an
outline of the works carricd out and an interpretation of the results gathered from the desk study,
site investigation and analytical works.

The potential liabilities associated with any contamination will be presented within the context of
the risk assessment procedures set out in the Statutory Guidance on Contaminated Land enacted
in April 2000,

The report will be presented to address issues of future development with respect to building
foundations, ground floors, site roads and hard standing. If necessary, it will make
recommendations and outline remedial options to address any contamination. The report would
also outline any additional works that may be required prior to {inal design of a redevelopment
scheme.



Summary of Costs

QOur revised costs, bascd on the findings of Phase 1 works, for the Phase 2 investigation and
reporting are outlined below:

Ecological Asscssment £1,400.00
Site works, inc monitoring visit £8,550.00
Analytical testing (contamination) £8.600.00
Analytical testing (geotcchnical) £1,150.00
Reporting £2.000.00

TOTAL PHASE 2 £21,700.00
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Grid Reference S18700F 135600M
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Local Authority
Geology

Salf Type

Waste Type
Lrata Guality

Size Band

Bormar Lo
Petowdn wei hon B railinm @

Grid Reference
Cirection
Licence Number
Site Address

EA Region

EA Araa

Local Autharity
Geology

Scoit Type

Waste Type

G1H202E 1347540

Laal

Sepbrook Rosd

Flythe

Kemni

210N

Southermn Region (01903) 820892

Fent - Southarn ((M732) 574 887

Shepway Districl Cownei

Argiliaceous racks, undifferantisied

The site 15 focalad 15 an aros whers there 19 1ha possibility of
soils of figh lesching polential with dille abifly sllenuasle
diffuise source polulsnts and in which non-ahsorbed diffase
sownoe polivtants and quid discharges havi he polantial 1o
move rapidly lo underlying strata or shallow graundwater,
YWaste lype unknown

The location and bhoundary for this fandfill have boen drawn
from plans of he sile and other sources iy Mormecheck bui
the small seale of the maps and inevilable ansposilion
errors make it difficul! 1o fre 00% accuraie. Generally, the
boundanes follow alher features, such us field boundanes or
roacts o the ollines of quarrias sng olher holes andg in most
sases will De wilhin 25 melres of the actual bourdary. Ay
this is @n older landhll sile he licenue may only relate 1o parl
of the erea shoven on the map with ofhar partions having
bean Blled under separate Heaenoe,

Mot availatbe

BHGEITE 134807 N

ot

SHB

Reacon Terracea

Hylhe

Kend

CT215RE

Southern Regon (01903) 820692

Kent - Soothery ((HT32) 8705 687

Shepeeay District Coungit

Argillaceous rocks, unditterenliated

The site s locatad in an arca whare there 18 the possibiiiy of
soils of high leaching polaniial with ditle ahility altenvate
diffuse source pollulands and in which non-shsorbed diffuse
source poliotants and Hauid discharges have the polentisl 1o
move raptdiy lo underlying sirgia or shallow groundwalesr,

Y asle Iype UnKNown



Data Quaitty

Size Bang

e et P By
Grid Reference
Direction
Lacation

Date

Incident Number
Notes

Poliufant

SOUrGE

Severity

Region

Date Sfamp

The location and boundary for tis landfil have Deen drawe
fronm plans of the site and other sowrees by Homechsck b
{he 5}1 10l seate of the maps and inevitabie ranspasition
crrors maie i difficull to be 100% acouraie, Generally, the
henndaries follow ofrer foatures. such as lield boundaries or
roacds &f the auttines of tELic;JH'it“ and ollwer Dodes and i nosi
eases will b wilhin 25 mefres of ihe solual Hoy mmy M

this i an older kndill sde the Hoones may oy calaie 1o porl
of ing area showi on the map with olber porlions having
e filled undear separate Hosnoee,

Mot Available

Slewart C,mij Frogholl, Folkeston

THO7 904

Gy 249/04

Pudders sand restricting fow it Seabrook slream
Melals & Sorap - Farrous matal - ron

sewage & Wates (Waple) - Walar Distribution Systam
Calagory 2 - Minor Incident

Souifhern Regon

1 January T - 31 December 104948

Grid Refarance
Direction
Location

Dale

Incident Number
Water Course
Effect

Cause
Falititant
Saurce
Severily
Region

Date Stamp

]

T S oy
i iiﬂufi; 2R

sedge wWiativire S0 EO0 @

Grid Reference
Direction

L ocation

Date

incident Number
Notes

Poftutant
Source
Severly
Regfon

Date Stamp

H 18300 134800

s

Seabrook Sireteh +1, Royal Military Canal
2410584 B350

1603

Source O The Royal Military Canat
Waley affectad - Land affectad - Al alleciad
Oiher

Mo FPolulamd

No premises doentifisd

Catoyory 3 - Minor Inciden

Soulhany Region

21 Dacemer 19899

G370 134500N

Last

Royal Mittary Canal (100 Melres From Seabrook Sluices),
LN PRI RIS

294118

Hydraulic oil spiflage fram wead cutiing bast
Dils - not speified

Transpail - Ships [ Boats

Catagory 3 - Minoy Incident

Soulhern Region

Tdanuary 1982 - 31 Decamber 19494




Crid Reference
Direcfiot

L oeation

Date

tncideni Number
Noles

Source

Sevorfy

Fegion

Datfe Stainp

SFaae
il

witbhany PG AN m @

Grid Referance

3170008 134470N

Soulh-Wesl

aoperal Folel Goll Caourse

271 G5,

2946048

Saflwalel buing pumpad inle rmc
Restauranis / Hatels 7 Pubs

Calegary 4 - Unsubstantiated Inciden)
Soullem Raegion

1 danuary 1992 - 31 Decambar 18908

G1OS0E FHE00M

Diraction Waast

{ ocation Fadsficid Rood, Hythe, Kent

Nate 25111996

Incident Number 206026

Notes Mouse e

Sauree Sewane & Watar (Misplo)

Severity Category 4 - Unsulistan lated ckdant
Region Soulherm Region

Dafe Stamp 1 lanuary 19492 - 31 Decembear 18498
Grid Referance G18790E 136180N

Biraction North-East

Location Rear OF 64 Valehrook Close, Folkestone
Date 220481590

incident Number 246143

Notes Sewags i shream

Poltutant Sewars - crutds sowage

Source Domesiic [ rasidential

Severy Calogory 3 - Minor Incidernt

Region Southers Region

Date Stamp 1 January 1992 - 31 Daceimber 19498
Orid Referenhce GHEHI0E 134210N

Direction Sotith-Vas

L acation Hythe And Satwood Sailing Club
Data 2GS 986

Incident Number 2963468

Notes Sewage coming oul of oullall
Pollutant Sewags - slonn sewage

Source Sewage & Waler (Whspley - Storm Tank
Severity Calegory 3 - Mineor Incident

Ragion Solthern Bagron

Rate Stamp

1Jdanuary 1997 - 31 December 19488




Grid Reference G1E3S0E 134080

Dirgction St - Wl

Location lyihe And Salbwood Sailing Chib Nexd 1o Lso
Dale BRFISEAREE T

incident Number 297119

Notes Sewnge i sen

Polfutant Sewage - crude sewago

Source Unissiowim

Severily Catagary 3 - Minor Incident

Region Sauihern Region

Date Stamp 1 Janvary 1992 - 31 Decembear 1998
Grid Reference B1HL00E 135800

Direction MNearih-East

Locafion Sic dohn Moore Baracks, Shomeditla, M Road, Falkeslona
Date (RAAAI9A7

Incident Number 297028

Noles Pipe broken winlle pumging out lydrochiors acid
Pofiutant Charmical - peid

Source Crown Exarnpl

Sewverity Calegory 3 - Minor Inciden

Region Southern Region

Date Stamp 1 lanuany 1962 - 31 Docamber 1968
Grid Reference G10400E 136300N

Direction Noith

Location Haomn Street, Saabrook

Dale 27051998

incident Number PRI

Notes Sand repored sesbrook stream
Pofivtan! RMalaty & Scrap - Ferrous medai - lros
Source Transpor - Road

Severity Cateqory 9 Unsubstanlisiod Inciden!
Regfon Southern Region

Date Stamp 1 danuary 1952 - 31 December 19948
Grid Refererice GGG 134800

Cirection Wt

Location Wegst U Bridge Al Blade Shact

Date TFIOEM908

incident Numbsr 2OGTE

Nofes Gil an B, 1.6

Folluiant Oils - unlnows il

Source Lnknown

Soverity Calegory 3 - Minor neident

Region Southern Region

Date Stamp T danuary 1962 - 31 December 1994




Giid Reference

GGEHOOE 134700M

Divection Sonth-yyest

Location Soulbh Road, Myl

Date G704 1 898

incident Number 201238

Foliutant Oils - pedend

Source Transport - Rond

Severity Catecery 4 - Unsubstantialed nciden
Region Sotriharn Reglon

fxate Stamp 1T danuary 1942 - 31 December 1988
Gridt Reference BIGTROIE 1347 70N

Direction W51

Location small Subsihary Canal Linking To Mildary Canat A Hythe
Date ERET EISTR RS 1Y,

Incident Number CLAOLG2

Notes Dicsel o conal of Hyihe

Faoftutant Gl - dies e

Sevesly Category - Minor inciden!

Region Southarn Hegion

Date Stamp T January 1992 - 371 Deconber 19498

Grid Reference

B18DA0F 1355500

Birection MNariheFasl

f acation Seabrook Stream Qpposite Briliania Pub, Form Streot,
Date 210 O02

incident Number CIWA0G2

Notes Vary strong smell of diesed commg from siresm
Faoitutant il - chesel

Severty Category 4 - Unsubslartiaied naeident
Regfon Southerr Rogian

Date Stamp 1 January 1892 - 31 Decembear 10908

Grid Reference BUGTROE 134700N

Direction Wesf

Location Frorlex Limited, Hylle

Date 28711719482

Incident Number CIW226192

Notes A9 gallons of chomicals reacting making gas
Folfutant Choernical - ned spocified

Severily Calegory 4 - Linsubstantisted Inoidenl
Region Southern Regian

Date Stamp 1 January 18992 - 371 December 1988

Crid Reference S18700F 136150N

Direction North-[asl

Localion Cascbon Collage

Data 24004018983

incident Number
Nofes

Seveily

Regfon

Dafe Stamp

CLA7EMS

Seabrook stream poliuted and foaning
Category 4 - Unsubstantiated Incident
Southern Reglon

1 danuary 1992 - 31 Decembar 18985




Grid Referance GHE700E 136T00N

Direction Rorth-1ast

Localion Unederhild Rosl, Shormechifie

Date O2I08/10993

inciden! Number CI3 A8

Notes Large quantily of sand in Sealiook slreoem
Pallutan General - suspended solids - e
Seveyily Calagory 30 Minor Incicen|

Region Southers Region

Dats Stamp 1 January 19492 - 31 December 1998
Grid Reference GGG 134800M

Directicn Wes

Location Royal Miary Ganal Al Twiss Roead Bridge
Date 017091863

incideit Number ChHB RS

Notes 8- dead bream

Polfutant Mol ko

Severity Calegory 4 - Unsubmtaniated neiden
Region Souilwrn Region

Date Stamp T January 1887 - 31 Decembiey {0985
(Grid Reference S19500% 135500N

Direction “asl

Locaiion Sy Johmn Moore Barvacks, Shorneoliff Follkeslone
Dale 09081993

incident Number CINZ34153

Noles 100 ditres of gas aif discharge o inlo sw system
Follutant O - gas ol

Severiy Calegory 3 - Minor Incidant

Regloh Southern Region

Date Stamp 1 January 1282 - 31 Decembar 1994
310 Reference GABBG0OLE 136100

Direciion Morih-East

Location Casebrook Coltagoes, Folksione

Dale 2B0T DL

Incident Mumber CORET 04

Motes Fozm on e SoEinonk SEe
Poflufant Unepecifiod - Dam

Source Linknown

Severily Cataguiy 3 - Minor Inciden!

Region Southermn Region

Date Stamp 1 January 1992 - 31 December 1998
Grid Reference S190000 135100

Direclion Rorth-East

Location Sandgato

Date 18081994,

Incident Number CO/a1aMa

Notes Chermical sisll phosclear

Pofiutant Chenticals - nol specifiad

Saurce Transport - odu

Severity Calegury 4 - Upsubstartialed ncidon



Region
Dete Stamp

Soulhern Reiar
T danuary 1982 - 31 Decembor 1998

Gricd Heference
Direction

L ocation

Pata

incident Mumber
Noles

Pollutant
SoUrce
Severity
Region

Dafe Stamp

G1GA0OE 1I5550N

Morih-Fast

Crarden OF 74 Horm Streed, Hythe
071101994

CLHBGT 94

Stroain sunesiog Drighl green
Chermicals - paints £ dyes

Linkrgrwin

Category 4 - Unsubslantisted Incidon;
Southerrn Region

1 fanuary 1892 - 31 December 1908

Gifd Refsrence
Direction
Location

Date

Incident Number
Motes

Polfiutant
Source
Severily
Region

Data Stamp

GAGVO0E 1365150N
MNorth-East
Casebom Gollage
2221909
CLYAR? 4

Seabrook steam coivured yellow and cloudy

iMaials & Sorap - Ferrous mels - ron
WMining - aggregate (sand /gravel)
Caiecaory 3 - Minor Incident

Soudhom Hegion

1 January 1992 - 31 Decamber 194948

Grid Refarence
Directian
Location

Date

Incidant Number
Noifes

S187O0E 135150N

MNaortly-F ast

Casebon Collagse

281121994

CDIAGR

Seabrook stream, yeliow and cloudy

Pofittant Malsts & Sorap - Ferrous malal - lqon

Sauree hining - agorogale {sand / graved

Saverity Calagory 3 - Minor Incidanl

Region Southern Region

Date Stamp 1 danary 1992 - 31 Decembor 1998

Grid Reference BHEI00E 134500N

Crirection Wil s

Location Royal Military Gaod, Stade Streel Brdge, Hythe
Dafe ERTLEETA RS

Incident Nuinber
Netes

Pofiutant

Source

Severity

Region

Date Stamp

CI07S/A0

Sewags in elrgam and walter mitky brown in colour

Unspecified - natural

Unberown

Calegory 4 - Unsubstanlated incident
Southem Region

Tdsnary 1982 - 31 Decernbsr 1998




Grid Reference
Direction
Localion

Dale

incident Number
Notes

Polfutamt
Source
Seveily
Region

Data Siamp

BTET00E 13458

Yvast

Slade Hridge, Hylhe

KPR TRRE IS

CEROO3/S

Raw sewage going into canal
Linspaaified - nalural

Unlnown

Calpgory 4 - Unsubsieotiated Incidons
Souihern Reglan

T January 19492 - 31 December 1948

Grid Reference
Direction
Location

Date

incident Number
Notes

Poflutant
Source
Severfiy
Regicn

Date Stamp

S188001z 1255008

MNarth-Easl

seabrook Trout Farm

DG TFAO0

2O512T

Trout ying

Lingpeciied - nalirad

Agriculture - Mish Fanms

Category 4 - Unsubstantiated incidend
Southern Fegion

tanuary 18492 - 31 December 1908

Gitd Reference
Direction

[ ocation

Date

incident Number
Notes
Polivtant
Saurce
Severity
Region

Dale Stamp

H181001E 135800N

Merth

Daollands Moor Sidings, Folkesione
FHO91450%

295331

Ofl leak discharging t© maolonway iagoeon
Oils - wasle off

Transpart - Raif

Calegory 3 - Minoer Icident
Soulhern Ragion

1 January 1997 - 31 Decenber 1886

Griat Reference
Lirection
Location

Date

lircident Number
Nates

Poliviant
Source
Severiiy
Region

Date Stamp

BABYO0E 130G00N
MNorlh-East
Gardern AL T4 Hom Steed, Hythe
22011119095
295343
O i stresaam
Oils - uaknowr ol
Linknowm
Edlec,u:y 3 - Minor ncident
Southarn Ragion
T lanuary 1982 - 31 Decaimber 1938




Gifd Reference
Direction
Location

Date

incident Number
MNotes

Foliutant
Saurce
Severity
Region

Date Stamp

SA9100E 1 38000N

Nm IFBERRES|

O Horn Sleest Behind Brilannia Ph,
24,417 1895

240334

Dhiezsel in stroam

Cig - ciesnt (darvy

Linknown

Category 3 Minor incilend
Souinamn Regic

T Januany 1982 - 31 Decemier 1494

Sea Brook

Grid Reference
Direction
Location

Date

incidemt Nuinber
Notes

Saurce

Seveiity

Region

Dafe Starmp

BHETO0E 134800N
West

Flytne

12H0H9u8

AU236G

Eanti bwxing sprayedd
Agriciiltura - Aranle

Calegory 4 - Ungubstantated Incidan

Soulirer Region

T Jdanuary 1692 - 31 December 19898

Grid Reference
Direction

L ocation

Date

incident Number
Notes

Source

Severity

Regfon

Date Stamp

G1E800E 13056040

Mo Rasl

Horn Street. Seabrool Trouat Farm.
A6/ 1958

28328

Follulion 10 Seabrook sfrean.
Unknown
Ceateyory 4
Southern Regiorn

1danuary 149%2 - 31 Decamber 19898

Linsubstantialed neident

Grid Reference
Pirection

[ ncafion

Date

Incident Number
Efrect

Causae
Foffutant
Souice
Sevenly
Region

Date Stamp

Az
o
o
#
W
i
e
e
Fogef
or
bt
mannm
ot
ki

Rerczeeiehy wodtdhie 8 Z580m
Grid Reference
Pirection

Rivar Name

Reach

tength of Reach (km)

BT7H00E 1364 00N

Motk

Close 1o Seshrook Strasm Ssg
(31717271904

4376

Watler alfeciod -~ Land alfectad - A :
Hurran Actions - Qperalor errar
General Bindegradable - Agricultural -
Agricuiure

Mo bnpact Calegory 4

Southern Region

31 Decamber 1999

BI7946E 134757

Hoval fMilkary Canal

Sealiron] Sluices - West Hylhe
LREY L

\1111 p:l

il HEY



Grade (Chemical]

Grade Meaning (Chemical)
Grade {Blofogicet)

Grade Meaning (Biological)
BOD

Ammionia

Dissoived Oxvgen

Ecolagical Quality Index (TAXA)
Feological Quality tndex ( ASPT)
Flow {over survey period)

Flow (long taim estimation)
Flow Type

Chemistry Upgrade

Bioiogy Upgrade

Significant Differences
Phosphate Level (mgd);

Nifrate Leve! (mgh)

Fopulation Within 206m
Fopulation Within 606

Date Stamp

o
B

Rearords within 257 S

Grid Reference

Birection

River Narne

Reach

Length of Reach fkm)
Grade {Chemical)

Grade Meaning (Chemical)
Grade (Biclogical)

Grade Meeaning {(Biological)
BGD

Annmonia

Dissolved Oxyaen
Ecolegical Quality Index (TAXA)
Ecalogical Quality index [ ASFPT)
Flow (over survey period)
Flow [long terny estimaiion)
Flow Type

Cheamistry Upgrade
Biniogy Upgrade
Stgnificant Differences
Fhosphate Leve! (mgdA};
Nitrate Level (mg/)
Foputation Within 200m
Population Within 800m
ate Stamp

& o T
Flvesr Gatily Burvey

FgprQi s within 007110
Giid Reference
Direction

River Name

Reaci

Lengih of Reach (km)

R

C
Fatry Good
WVery Geondd
B (g Q0 perceniile
1.3 (mg n/) $-percentile
60 (% saliration) 10-percentile
(}.8h
1.40
= nurness)

<8 {naviensy )
(,,.i.lmi
Same
Same
Bic)ioc 1y Higher

LT Ml Phosplate

(J{:
BHio
11613

1993 Lo 1998 (Ansal Survey)

GA7RA0C 1347 53N

Rowal Military Canat
Seabroo Shtices - Wesl Hythe
[aREVLIN!
i
F airly Goord
a
Veary Goed
{ mg/ly B0-percentiin
A (mg n/N 90-percendile
;(I (%0 satiration} 10-parcantile
1.806
ERAE
=80 (oumens )
<80 {zomeas)
Canel
same
Same
Binlogy Highe
0.1 Mg/ Fhosphste
155
ai1%
11613
1993 10 1998 {Annual Survey)

BISOGTE 134770N

Foyal Military Canai
Sedabiroo] Siuiees - Weaest Hyitha
¥ 52420



Grade (Chemical)

Grade Meaning (Chemical)
Grade (Biological)

Grade Meaning (Biciogical)
BOD

Ammarnia

Dissolved Oxygon

Ecological Quality Index (TAXA)
Ecological Quality Index { ASPT)
Flow (over survey perfod)

Flow {fong lerm estimaiion)
Flow Type

Chemistry Upgrade

Biology Upgrade

Sionificant Differences
Phosphate iLevel (magh);

Nitrafe Level {mg)

Foputation Within 300m
FPaopnutation Within 600m

Date Stamp

N S T S N LA S N . 53 )
FeiWEE LAY SAIYVYeY

Peaords wiikin T00 P
Gridd Reference

Direction

River Name

Reach

fength of Reach (km)
Grade (Chemical)

Grade Meaning (Chenical)
Grade (Biclogical)

Grade Meaning (Biclogical)
BOD

Aminonia

Dissolved Oxygen
Ecologival Quality Index (TAXA)
Ecological Quality Index { ASPT)
Flow (over stivay petiod)
Flow flong term estimation)
Flow Type

Chetnistry Upgrade
Biofogy Upgrade
Significant Differences
Phnsphate Level (img);
Nitrate Level (mg/)
Fopulation Within 300m
Pepufation Within €00m
Date Stamp

]

Fairly Gaood

very Good

G {mg A BD-percantis

i3 mg odt B-parcendiic

GO (% saiurastion) 10-percentite
085

1.00

=0 {Gimecs)

SHO amecs)

Canal

Sarme

SEine

Biclogy Highor

0.1 Mgd Phosphatle

0.5

8119

11613

1E6E ta 1088 (Annual Survey)

G1B6GGE 124048N

Wesl

Royal Miilary Cangl

Senbrao Stices West Hylhe
£ a2

&
Fairly Good

a

Veary Good

B angd) 80 percentile

1.3 {mrg A} Sknercenlila

G0 {59 saiuration) 10-parceniile
(3.85

1.00

=E {cumpes)

<80 {cumecs)

Canal

Sarme

SR

Fiology Higdwer

L1 Mg Phosphiaie

105

B114

H1a1d

983 1o 18998 (Annual Survey)

ittt Interest

[ Earorads wdl b 00T 2000
Grid Reference
Direction

Site Name

BA7BOGE 1236084N
Bexth
Seabrook Stream



Authority English Neture

Date Stamp Survey as al Febriary 1899
Grid Refersnce B I8240E 136490N
Direction Norlh

Site Naine Seabirook Siraam

Authority Engitsh Nalure

Date Stamp Survey as i Felyuary 1058

P Vs et b G505 hing

Grid Reference BAROO0IE 1348741

Direction ;

Aguifer Tvipe Winor Aguiler

Soif Permeabitify Soils of high leaching potentizl (LY with lHile abilily 1o

attenuale diffuse source potlulants and 0 which non-
absoibed diffuse souree pellutanis and dliguid discharges
hawve e poleniial i move rapidly o underlying strais or
shadlew groundwslor,

Drift Deposits Ne deift deposils presenl

Date Stamp MNovermber 18599 fOna-off Survey)

s Winerability

ootk wiilin 2507-2 s

Grid Reference G1FTHR0F 134740N

Direction South-Wesl

Agquiter Type Mo aguifer

Drift Deposits Mo deift deposids present

Date Stamp MNovamper 1989 {One-off Suwrvey)

Erid Reference G1TO09E 134099

Direction

Aguifer Tvpe Mings Aguifar

Scit Permaability Sails of high zhing polential (L watly [itle ability io

alienuate diff soures pollulants aid 0 which non-
absarhed diluse source pollutanis and figquid dischia
have the potantal lo move rapidly 0 underlying sirata or
shadlow groundweler,

Drift Daposits No deifi deposits prasani

Dale Stamp Novermier 189849 {One-off Survey)

R Rt IR TR i

Grid Reference Gl1¥2aal 134874AN
Direction West

Aguifer Tvoe Mo s fer

Drift Daposiis No diifl deposils presem

Dzte Stamp Movember 19499 (One-off Survey)




Grd Reference
Direciion

Aguifer Type
Soil Permeabiily

Orift Daposits
Daie Stamp

B850, 135124N

MNorth-{ast

MWhinor Aduifer

Soils of high feaching potential (03 with [itle ability 1o
aenuale diffese souvrce pollilanis mid i which non-
absorbed diffuse sowrce pollidants and Bouid discharges
have e poiential 1o maova rapidly o underying strata or
shallow groutdwier,

Na drill depasils presan!

Novormnoer 1994 (One-off Survey)

Grid Reference
Direction

Aquifer Type
Soil Permmieability

Orift Deposits
Date Stamp

BEFOBGE 1o0ha84M

BlOril - West

FAajor Aguiler

Sois of intermedinie leaching potentis (1) which can
possibly ronsnd! a wids range of pollulanis

Mo driil deposils present

Novembear 18489 {Ona-nif Survey)

Grid Reference
Lirection

Aguifer Type
Soif Permeabifity

Drift Deposiis
Pate Stamp

ooy B
R AL

Iy
Grid Reference
Direction
Aquifer Type
Crift Daposits
Pate Stamp

rocercln i Fyio HO -0 e

BI812412 1352080

Morth-Las

lager Aduifer

Suils of high leaching poiential (L wilh [dile abiliy (o
attenuale diffuse source pollulanis and D which non-
pheorbed diffuse saurce pollutants and liquid discharges
have (he polential © move rapidly o underlyiong strats o
shallow groundwaler,

Mo dritt deposils present

November 1299 {One-olf Survey)

BIGS0A 1360652M

Norhi-Waeast

Non aguilfer

Moy drift deposils presend
Novarnbe: 1909 {Ona-off Survay)

Grid Reference
Direction

Aquifer Type
Soil Permeabifity

Crift Deposits
Dafe Stamp

B17YHOGE 1340945N

Wesi

MINGT Aguifer

Soils of high l=aching potential () with lithe ability to
altanuale diffuse source pollelants and in which non-
absorbed diffuse saurca poliutanis and oo discharges
have lhe potenliol o move rapidly 1o undeving sbata o
shaliow grousdwater,

Mo drilt deposits prosent

November 19948 (One-off Survey)

Grid Relerance
Direction

Aquifer Type
Sofi Permeabiiity

Drift Doposfis
Date Stamp

BH/514E 136184N

Mot

Majnr Aquifer

Saoils of intermediate leaching potential () which can
possibly ransimit & wide range of pollutants

N deiflt deposils present

MNosarnber 1998 {One-oll Survey)
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1. INTRODUCTION

Ground Solutions Group Limited (GSG)} were instructed by Shepway Distnct Council
(SDC) to procced with a Geo-Environmental Investigation at a site off Princcs Parade,
Seabrook Road, Hythe, Kent.

The aim of the geo-environmental project being to examine existing ground conditions and
investipate the potential and implications of developing the site for residential and
Jzisure/open space uses. The study was split mto two distinet phases: Phase 1, Desk Study
and Site Walkover, and Phase 2, Preliminary Intrusive Ground [nvestigahion.

The Phase | study was produced in June 2002 and made recommendations for an
ecological assessment of the site followed by intrusive site works, laboratory testing and
subsequent gcotechnical and environmentat assessments.

This document sumenarises the findings of Phase 1 of the project (Report Number,
4451%/AMM June 2002), and presents the works undertaken, results and findings of Phase
2, which in¢cluded the foliowing intrusive works:

. 30 machine excavated trial pits;

installation of 10 piezometers in a selection of the trial pits;

. the drilling of 3 cable percussion boreholes; and
. 10 static cone penetration tests undertaken by Lankelma Cone Penetration Testing
Lid

We understand that it has been proposed to redevelop the area under investigation to
incorporate residential accommodation together with private gardens and public open
space. At the time of the investigation, it was anticipated that the development would take
place at the eastern end of the site. Subsequently, consideration has been given to the
development area being decided pending the resulis of this investigation.

2. SITE LOCATION AND DESCRIPTION

The site is located off Princes Parade, Hythe and is centred on approximate Ordnance
Survey grid reference TR 180 347 as shown on Figure | (8ite Location Plan). Thesite isa
narrow strip of land running parallel to the sea. It is some 1000 m in length and narrows
from 120 m at its western end to 50 m at the castern end (Figures Za and 2b).
The site is bormded by Princes Parade, which runs along the sea fromt, to the south, by the
Royal Military Canal to the north and The Imperial Hotel links golf course to the west.
The eastern most point of the site abuts a children’s play area.

Beyond the Royal Military Canal to the north are residential properties with gardens
beyond which is the A259 (Seabrook Road) and more residential properties, including
guesthouses and hotels. The English Channel lies to the south of Princes Parade.
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The total length of the site is approximately 1000 m. The site is divided at its mid point by
a footpath leading from Princes Parade to a bridge crossing the Military Canal. The site is
generally level although the western end is slightly higher (berween 0.5 m to 1 m) than the
eastern end.

The site is generally elevated compared to the surrounding area and covers an area of
approximately 8 ha. The Royal Military Canal and the polf course are siuaied
approximately four to five metres below the level of the site. The promenade is generally
at the same level as the site. The beach to the south of the site has been engineered as part
of a sea defence system and has been built up in recent years.

The site is, for the most part, coversd with grass and occasional scrub vegetation,
However, the site is avergrown in the north eastern corner with vegetation including small
trees and large shrabs. It was also noted that there was a farge amount of chipped and
shredded cuttings from trees stockpiled neat to one of the entrances to the site.

During the site works it was noted that council larnes were depositing soil and similar
horticultural materials in the north western corner of the site.

3. ENVIRONMENTAL SETTING

3.1 GEOLOGY

Reference to the British Geological Survay 1:50000 Series, Sheet 305 and 306 Folkestone
and Dover A, indicated that the site is located in an area of generally level ground between
the Hythe Beds escarpment to the north and the sea to the south and is made up
predominantly of Storm Beach Gravels.

The Storm Beach Gravels consist of gravels with some sand which have been thrown up
into ridges by wave action, Where there has been a ready supply of shingle the beach
accretes seaward by the addition of sub paraliel ridges.

Thin bands of marine alluvium are shown in the area and which generally comprise brown
and blue clays. These were probably formed in slight depressions and hollows between
shingle ridges. A thin band of clay coinciding within the casternmost section of the Royal
Military Canal is believed to be alluviam associated with the Seabrook Stream which
formerly flowed into a harbour at Hythe,

‘The interface between the Storm Beach Gravels and underlying Weald Clay is often
marked by a band of disturbed ground generally comprising ¢lays intermixed with gravel
to cobble and occasional boulder sized fragments of sandstone/limestone. This represents
an accurmulation of ancient landslip debris from the degradation of the Hythe Beds
escarpment which is now some distance to the north of the site.

The depth to the Weald Ciay can be variable m this area although the geological memoir
indicates that a borehole to the west of the sitc encountered Weald Clay at approximately
10m, the interface including rock ‘ragstone’ debris.

TR ) danarebeat
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Underlving the Storm Beach Gravels and Maring Alluvium is the Weald Clay which
typically comprises cyclic sequences of dark grey silts with sabordinate sitstones,
sandstones, shelly limestoncs and clay ironstones. The Weald Clay is ofien weathered to
light grey and yellew mottled high plasticity clays near surface.

32 GROUNDWATER

Reference to the Environment Agency’s 1:100 000 scalc Groundwater Vulnerability map
of the area, Sheet 47, East Kent, indicated that the strata underlying the site are classified
as a Minor Aquifer.

Minor Aquifers (variably permeable} can be fractured or potentially fractured rocks which
do not have a high primary permeability, or other formations of variable permeability
inchiding unconsolidated deposits, Although these aquifers will seldom produce large
quantities of water for abstraction, they arc important both for local supplies and in
supplying base flow to rivers. Major Aquifers may occur beneath Minor Aquifers.

The soils are indicated to be of high leaching potential (HU), with little abilaty to attenuate
diffuse source pollutants and in which non-absorbed diffuse source pollutants and liquid
discharges have the potential to move rapidly to underlying strata or shallow groundwater.
However, this is a worse case classification due to the sparse data available for urban

areas.
The site is not situated within a groundwater Source Protection Zone (SPZ).

The close proximity of the site to the sca would result in groundwater beneath it bemng
influenced by tidal variation and possibly saling intrusion. Tidal varations are likely to
affect both groundwater levels and qualiy.

3.3 SURFACE WATER

The nearest surface water course to the site is the Royal Military Canal, which is located
immediately to the north of the site. The canal has a shrice af the eastern end of the site.

The Environment Agency’s General Quality Assessment Scheme provided a measure of
both chemical and biological water quality for rivers and canals in England and Wales.
One of the six grades, A to F 15 allocated.

On the basis of the 2600 data, water quality for the Seabrook Sluices, is as follows:

Parameter Grade
Chemistry Fairly good
Biology Very good
Nitrate Moderately Low
Phosphate Low
¢ Acsthetics Fair “ |l
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34 RADON ASSESSMENT

Reference to the National Radiological Protection Board’s “Radon Atlas of England and
Wales” indicated that less than 1% of houses within the 5 km square which included the
site have radon concentrations above the action level of 200 Bg/m®. The site is therefore
not located within a “Radon Affected Area” which would otherwise require buildings to
incorporate appropriate radon control measures.

3.5 ADDITIONAL INFORMATION

Reference was made to the environmental datahase Sitescope, extracts from which are
provided in Appendix 1. Relevant inforation relating to the site’s environmental
sensitivity is summarised as follows:

The British Geological Survey classify the area as being susceptible to landslip or land
instability, however, this ¢lassification is related to areas north of the Royal Military Canal
where steep slopes and rock faces of the Hythe Bed escarpment are present.

Two water abstraction licences were recorded between 250 m and 500 m of the site with
six being recorded within a 1000 m radius of the site.

A single discharge consent was recorded between 500 m and 1000 m radius of the site.
There were four former landfill sites recorded within a 1000 m radius of the site.

No pollution incidents were recorded within a 250 m radius of the site. Two Category 3
(Minor) pollution incidents were recorded within a 500 m radius of the site, with 30
poliution accidents recorded within a 2000 m radius of the site. All these 30 incidents
were either Category 3 (Minor) or Category 4 (Unsubstantiated).

There were no Sites of Special Scientific Interest recorded within a 1600 m radius of the
site, although two were recorded between 1000 m and 2000 m.

A single industrial land use was recorded within a 250 m radius of the site with Chapel
laboratories noted to the northwest of the site.

No mines and quarries, IPC Part B authonsations, chemical releases, operational landfills,
wasle treatment sites, National Nature Reserves, Environmentally Sensitive Areas, Nitrate
Sensitive Areas or Nitrate Vulnerable Zones were recorded near the site.
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4. SITE HISTORY
4.1 HISTORIC MAPS SUMMARY

The following summary is based on historic maps dating back to 1872 and provided in fuall
in the Phase 1 report.

The town of Hythe and the vitlage of Seabrook arc located to the west and east of the site
respectively. The Royal Military Canal to the north is shown in existence. By 1898 the
Hythe and Sandgate Branch of the South Eastern Railway had been constructed fo the
north of the site. Development continued throughout the early part of last century and as
such, the two arcas essentially merged together, with enly playing fields separating them.

The eastern and western areas of the site appear to have been excavated for gravels since at
least 1899. However, by 1931, part of the western half of the site (adjacent to the footpath)
had been converted into a recreation ground. The eastern half of the site still appeared to
be used as a gravel pit tn 1931

I

By 1958, the recreation ground was no longer shown. However, the gravel pit was still
indicated although by 1976 it was no longer shown, No significant changes are indicated
after 1976,

4.2 ADDITIONAL INFORMATION

A children’s play arca has been constructed immediately beyond the extreme castern point
of the site. Prior to the development of this play arca an intrusive investigation was carmed
oul by Weeks Consulting, which was made available by SDC prior to this current study.

The Weeks investigation comprised the drilling of two shatlow boreholes using shell and
auper techniques, logging of the ground conditions encountered and the collection of
samples for laboratory analysis. The boreholes were fitted with standpipes for
groundwater and landfill gas monitoring purposes. Detectable concentrations of carbon
dioxide were recorded by Weeks however, it is not known what the concentrations were.
Methane concentrations were below the instrumental detection limit in both of the
borcholes. Groundwater was recorded in BHI (depth unknown) and absent 1n BH2.

The ground conditions reported were Made Ground to depths of between 4.3 m and 4 6 m
below ground level {bgl) overlying Storm Beach Gravel. The Made Ground was deseribed
as consisting of ¢lay, sand and gravel (flint, brick, concrete, ash and clinker) with deposits
of rubber tubing, rope, wood leather ete. The Storm Beach Gravel consisted of loose flint
gravel with some sand and clay. Both of the borcholes were terminated at a depth of
5.0m.

Elevated concentrations of potentially toxic {to humans) and phytotoxic metals wers
recorded in a sample recovered from a depth of 2m bgl wn one of the borcholes.
No methane was detected at the site although carbon dioxide was. Flow rates of carbon
dioxide were reported as variable and this was assipned to pressure changes due to tidal
action, The Weeks report concluded that the site ded not pose a risk to future uscrs given :
the proposed end use. !

Qrpapeph 44518 IV Texe doci Rilend (187 Detaber 2003) -5- CROUND SOLUTIONS GROLUF



Shepway District Council Princes Parade, Seahrook, Kent
Phase 2 Geo-Envirenmental Investigation

No significant testing was carried out in relation to peotechnical aspects of the
deveiopment and it was concluded that, given the low loadings likely, they would be
within the bearing capacity of the Made Ground.

A letter giving the results of a search of Kent landfill sites was also provided by SDC. j "'%
This identified a landfill sise at Princes Parade that was closed in 1973 (consistent with the ,ﬁk
evidence provided in the historical maps} that received Category B and C wastes ™
Category B wastes included Slowly Degradable Waste (Bl} and Scrap Metal {B2), whilst
Category C Wastes are those that are Puiresaible or Difficult. The depih of the landfill was

reported to be 3 m.

It is also understood that dredgings from the canal are likely to have been disposed of onto
the site. Mo data exists in rclation to the quantity or the quality of these dredgings,
although recent analytical data (1998), which was supplied by SDC, from tests carried out
on samples of the canal sediment indicate that the concentrations of potentral contaminants
were generally low.

Tt is likely that much of the carbon dioxide was fiom natural biclogical processes including
soil microbial activity and root respiration. However, the additional monitoring and
analytical works (assessment of gas generating potential} will provide further data to fully
assess any risks that may be posed by landfill gases.

= ECOLOGICAL ASSESSMENT

The Phase 1 Desk Study and Sitc Walkover identified arzas of the site, notably the north
eastemn comer, that have the potential 1o provide suitable habitats for protected animal
species. Any sigmificant intrusive investigation, in this and other argas of the site, could be
deemed a contravention of the Wildlife and Countryside Act 1981 (as amendcd) if
important habitats were actually present. It was therefore recommended that an Ecological
Assessment of the site be undertaken, focusing on the north eastem area in order to
confirm, or otherwise, the presence of protected species or sensitive habitats prior to any
site works.

This section reports the Fndings of the Ecological Assessment, which included the
following core components;

. Desk study research,

. limited consultations;

. site walkover assessment (Phase 1 Habitat Survey).
5.1 METHODOLOGY

Baseline conditions with respect to flora and fauna interests at the proposed development
site were determined by desk study research, consultation with the appropniate bodies and
a Phasc 1 Habitat Survey of the site. The survey methodology and descoptive
classification is applicable to both national and local scale surveys and provides a baseline
from which the ccological value of habitats can be assessed. Phase 1 Surveys also provide
information for targeting any future investigations info the ecology of the area of study.
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The study area was defined as the proposed development arca plus a minisum 50 m zone
around the perimeter of the site. This study area was defined to allow the assessment of
both the direct and indirect impacts arising from the development.

5.1.1 DESK STUDY RESEARCH

Reference was madc to the environmental database Sitescope, extracts from which are
provided in Appendix 1. Relevant information relating to the site’s ¢cology and nature
conservation status is summartsed as follows:

Distance from site (m)
Designated status 0-230 251 - 500 301 - 1000 100 - 2000
Arcaof 0 0 i 1
Ontstanding
MNatural Beauty
MNatjonal Parks 0 0] 0 0
National Nature 0 0 0 0
Reserves
RAMSAR sites 0 ] 0 0
Sites of Special 0 0 0 2
Scientific Interest
Special Areas of ] 0 (] 0
Conservation
Special Protection 0 0 0 0
Arcas

51.2 CONSULTATION

In parallel to carrying out the habitat survey The Kent Wildlife Trust were consulted in
order to determine whether or not any nature conscrvation sites are located within, or near
to, the development area. We were informed that the site itself is not designated by Kent
Wildlife Trust although the stretch of canat to the north ts a Site of Nature Conservation
Interest.

At this stagc no further consultations have been made to specialist interest groups,
although we would note that should the development plans be progressed then we would
recommend consultations with such groups at an carly stage of the planning process. Such
specialist group could included:

s  Reptile and Amphibian Group;

¢ ornithological Socicty;

s buotterfly Conservation (Kent Group),

*  bai Group,
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«  mammal Group,

s badger Group.
513 SURVEY METHODOLOGY

Detailed methodologies for the completion of Phase 1 Habitat Surveys are given in the
"Handbook for Phase 1 Habitat Survey” (NCC 1994), and these were followed where
possible in the execution of this survey.

A range of site plans, maps and aenal photographs were inspected prior to the survey to
identify any areas of particular wildlife or conscrvation interest, and to allow an initial
assessment of the site to be made. This review was followed by a detailed ficld habitat
survey which was carried out by a Chartered Biologist on 24th July 2002, Dunng this
survey the site, and surrcunding areas, were walked and habitats identified and classified
in line with the vegetation based classification given in the NCC handbook. In addition,
the areas were also surveyed with respect to potential habitats for badgers, bats,
amphibians, reptiles and birds.

Habitat descriptions are based on the Handbook for Phase 1 Habitat Survey (Nature
Conservancy Council, 1990) Plant Latin names mostly follow Flora Europaca (1964 -
1980), the Atlas of Ferns of the British Isles (1978) and Fems of Britain and Treland (1982)
as given in The Wild Flowers of Britain and Northern Furope (Fitter and Fitter, 1980) and
Guide to Grasses, Sedges, Rushes and Ferns of Britain and Europe (Fitter and Fitter,
1987).

5.2 SURVEY FINDINGS
521 GENERAL

The site was relatively flat, although undulations especially in the western half of the site
supgested that differential settlement had occurred.  Such sctilemnent may be due to the
presence of variably compacted waste materials, caustng the uneven ground surface.

The southern boundary of the site is formed by the Princes Parade road, which separates
the site from the beach and sea. The coastal beach is predominantly shingle. The nosthern
boundary is formed by the Military Canal, which lics some 4 m below the site level.
A widc (approximately 3.5 m) towpath runs between the site and the canal and is just
above canal level.

The site is gencrally overgrown with variable grass sward, although the northemn side of
the site, abutting the canal, is densely overgrown with large scrub vepetation and medium
(up to 2 m in height) bushes. This scrub vegetation i especially noted in the north west
comer of the site where small immature trees have developed to form a small wooded area.

Forit o
AigsgeAES R 1 Text doc O REmnd (8 October 2002) -8 - GROLME) SOLLTIONE GROLT



Shepway District Council Princes Parade, Scabrook, Kent
Phase 2 Geo-Itivirommental Investigation

5.2.2 HABITATS

The habitats identificd within the area surveyed are shown on Figure 3 and listed below.

. Unimproved neuatral grassland;
. tall ruderal,

. bare ground;

. serub, densc continuous;

. open water — standing water;

. ammenity grassland,

s coastland - siungle.

These habitats are described below and their key features noted. Where a species list is
given it is 1ntended to be representative of vegetation present and should not be considered
as exhaustive.

Unimproved neutral grassland (NCC Classification B2.1)
This classification ts allocated due to the rank and neglected nature of most of the site,

which has resulted in a high species diversity. Much of the site is classified as this type
and the species present included the following.

Grasses:

. Lolium tfennilentum {Damel)

» Holcus lanatus (Yorkshire Fog)

. Agrostis stolonifera {Creeping Bent)

* Agrostis capillaris (Common Bent)

. FPoa spp. (possibly Early Meadow Grass - Poa infirma)

Forhs:

. Picris echivides (Bnistly Ox-Tongue)

. Maiva sylvestris (Commen Mallow)

. Sisymbrium officinale (Hedge Mustard)

’ Calystegia silvaiica (Great Bindweed)

. Convolvutus arvensis (Field Bindweed)

. Epilobium hirsutum (Great Willowherb)

. Trifolium repens (White Clover)

. Achillea prarmica (Yarrow)

* Planrago lanceotota {Ribwert Plantain)
. . Lotus corniculatus {Birds Foot Trefoil)

. Heracleum sphondylium (Hogweed)

" Cirsium dissectum (Meadow Thistle)
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Bare ground (NCC Classification J4)

An area of bare ground was recorded to the south westem corner of the site where the
tamuaced access road was located. In addition an area of compacted hardcore was noted
which allowed for the turning of vehicles to carry out tipping operations. This arca alsa
had a significant amount of tipped bark and wood chipping in meounds up to 2 m in height.

Tal! Ruderal (NCC Classification C3.1)

The vegetation noted in this the arca given this classification was, in general, similar to
that noted in the Unimproved neutral grassland arca, although forbs made up a greater
proportion of the ground cover. In addition, large examples of Foeniculum vuigare
(Fennel), Tanacetum parthenium (Tansy) and Chenopodium album (Fat Hen) were
recorded growing in stands of between heights of 1.5 -2.3m.

Amenity Grassland (NCC Classification J1.2)

Land to the west of the site is occupicd by The Hythe Imperial Golf Course.

Open waier — Canal (NCC Classifieation G1)

‘The Royal Military Canal is located inunediately rorth of the site and forms its northern
boundary. The canal towpath separates the canal form the site. The canal 15 a locally
designated site of Site of Nature Conservation Interest, and provides habitat for a number
of aguatic and riparian plants and animals. A detailed survey of the canal was not carried

out as part of this general asscssment since activities at the site, some 3 m higher than the
canal are considered unlikely to significantly impact on the canal.

Coastland — shingle/gravel (NCC Classification H3)

To the south of the site, beyond Princes Parade a shingle beach is present. No plants were
noted on this beach which is heavily used for recreational purposes.

523 FAUNA
5.2.3.1 Vertebrates
Mammals

No evidence of any large mammals was noted at the site and it 1s considered that the site’s
use by people for excreising dogs may act as a deterrent to regular larger mammals.

There were numerous potential habitats for small mammals (e.g mice and voles).
Evidence of small mammal population was noted with both runs through ground
vegetation and burrow entranees recorded. In addition, gnawed snail shells were noted
near to the canal towpath, which may be an indication of rat or shrew feeding.
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Birds

During the site visit a number of bird species were noted. The following list comprises
those species that were seen during the visit and those that are keown, from cmithological
records, to nest/feed at, or near to, the site during the summer. It should however be noted
that the list is not definitive and is provided for information purpases only.

Black Cap (Syivia africapiila) Gold Finch (Carduelis carduelis)

Chaff Finch {Fringilla coclebs) Reed Warbler {(Acrocephalus scirpaceus)
Green Finch (Carduelis chloris) Sedge Warbler (Acrocephalus schoenobaenus)
ChilTchall (Phylloscopus collybita) Meadow Pipit (Anthus pratensis)

Pied Wagtail (Matacilla afba) Northern Wheatear (Oenanthe cenanthe)
Yellow Wagtail (Motacilla fliva) Stone Chat {Sexicola rorquara)

Blackbird (Terdus merula) Whitethreat (Syivia comnmnis)

Reed Dunting (Emberiza schoeniclus) Blue Tit {(Porus cqerufeus

Robin (Erithacus rebecula) Great Tit (Parus major)

Skylark (dlauda arvensis) Mute Swan (Cyngus odor)

Moorhen (Gallimde ehloropus) Mallard {Anus platyriynchos)

Grey Heron {Ardeg cinereal Cormorant {Phalacrocorax carbe)

Black headed gull (Larus ridibundus) Hermrng Gull {Larus argentalus)

Yeltow Legged Gull (Zarus michahellis)  Greater Black Backed Gull (Larus marinuis)
Wood Pigeon {Cofumba pahunbus) Mediterrancan Gull (Larws melanocephalus)
Collared Dove {Streplopelia decaocta) Lesser Black Backed Gull (Larus fiscus)
Kestrel (Falco tinnuncilus) Little Grebe (Tachybaptus ruficollis)

5.2.3.12 Invertebrates

The most notable features of invertebrate fauna at the site were the number of Lepidoptera
(Butterflies) at the site. I particular large numbers of Preris brassicae (Large White) were
noted across almost the whole of the site as were Maniola jurtina (Meadow Brown)
although to a slightly lesser extent. In addition, Fanessa cardui (Painted Lady), Artogeia
rapae (Smail Whete), Pyronia rithonus (Gatekeeper) and Varesse atalana (Red Admiral)
were also noted albeit as solitary individuals rather than in sigmificant populatiens.

Numerous Black Ant (Lasixs niger) colonies were noted across the site and these were
particufarly abundant in the western half of the site.

5.3 CONCLUSIONS

Based on the findings of the ccclogical assessment carried out at fand at Princes Parade,
the following conclusions ars drawn:

. The site is not designated with any national, regional or local conservation status,

» the site comprises mainly an arca of rough grassland, with nderal and scrub
vegetation deminating the northern beundary.
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Since no evidence of protected species was noted, or significant areas of potential habitat
idemtificd there was considered to be no ecelogical reason for delaying site intrusive .
works. However, to minimise damage to the flora of the site, and therefore damage to il
animals habitat, and also reduce the potential for disturbance to any animals not identified

during the survey the following controls were implemented:

s All vehicles invotved in site works should be wheeled and no tracked vehicles
should be used,

. Al intrusive works should be carried out in such a manner to minimise, as far as is
responsibly possible, damage to vegetation.

= Intrusive works be carried out between the hours of 8 am and 8 pm when general
site usage of the site is at a maximum {c.g. dogs being exercised} and therefore
abnormal distutbance to the site minimised.

6. SITE INVESTIGATION WORKS

6.1 SITE INTRUSIVE WORKS

The fieldwork was underiaken between 29" July and 7" August 2002 and comprised the
following elements:

. 4 no. Cable Percussion Boreheles (BH's 1, 2, 3 and 3A);

. installation of combined groundwater/gas monitoring standpipes in BH's 1, 2 and
3A together with subsequent monitonng;

. 10 no. Static Cone Penetration Tests undertaken by Lankelma Cone Penctration
Testing Litd; :

. 30 no. Machine Excavated Tnal Pits;

. installation of 10 no. gas monitoring standpipes in a selection of the trial pits

together with subsequent monitoring.

The approximatc exploratory hole locations are shown on the Site Layout Plan (Figures 2a
and 2b).
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Roreholes

Three boreholes were excavated to depths of 7.50 m using cable percussion boring
techniques. Onc borchole was abandoned at 3 m due to an obstruction and relocated.
Borchales were commenced at 200 mm diameter in order to allow a subsequent reductien
in casing siz¢ which allows a greater depth of excavation within the anticipated ground
conditions. As boring progressed, 200 mm diameter, reducing ¢ 150 mm diameter
temporary steel casing was installed to support the sides of the bore. Disturbed and
‘undisturbed” U100 samples were taken for description and subscquent laboratery
inspection and testing pusposes. Despite the use of two casing diameters, the drilling was
not able to progress the horeholes beyond 7.5¢ m having proved natural ground bengath

the landhll. —_—

Groundwater and gas monitoring standpipes were installed in three boreholes to 7.50 m
bgl. A monitoring visit was carried out approximately one week after the installation of
the boreholes in order to obtain representative groundwater samples and gas readings.
A further visit was made on 8™ October.

Borehole logs describing the matenals/soils encountered are presented in Appendix 2.
Tral Pits

Thirty trial pits were excavated to depths of between 3.3 and 5.0 m. The soils and
materials cncountered in the excavations were logged and representative samples
recovered for laboratory analysis. Ten standpipes were nstalled to a depth of 3.0 m It A
selection of the trial pits. Motes have heen added to trial pit logs and include occurrences
of roots, services, evidence of contamination and general pit stability and standpipes
installation details. Trial pit logs describing the materials/soils encountered are presented
in Appendix 3.

Staric Cone Penetration Tests

Lankelma CPT Ltd. were instructed to carry ont in-situ soils testing that comprised the
following:

. 0 electric Static Cone Penetration Tests (CPT’s) to measure the cone resistance and
local side friction; and

. I clectric Piezocone Penctration Test (CPTU) to measure the cone resistance and
local side friction together with pore water pressurs.

The report and details of the testwork carried out by Lanketma CPT Ltd arc provided in
Appendix 4.

The CPT’s and trial pits were used to provide total coverage for contamination
investigation purposes and for initial appraisal of ground conditions. Prior to
investigations, it was anticipated that development would take place at the eastern end of
the site and hence the boreholes were concentrated in this area.
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6.2 SERVICES ENCOUNTERED

No livefactive services were encountered during the recent sit¢ works.
6.3 ORGANOLEPTIC EVIDENCE OF CONTAMINATION

Olfactory cvidence of contamination was recorded in the following trial pits.

Trial Pit | Depth (i) Description
TPR5 3.00 Slight hydrocarbon odour
TPL} 1.50 Landfill adour consistent with organic esters
TP12 270 Landfill adour consistent with orgamc esters
TP15 270 Landfill odour consistent with organic esters
P19 4.0 Landfill odour comsistent with organic esters

contamination was noted in all of the trial pits. This consisted of general household refuse
including plastic sacks, glass, metal, crockery and fextiles. In addition to the household
waste, sterile unused stomach tubes were noted in TP4,

f
In addition to the olfactory evidence recorded in the trial pits above, visual evidence of “

6.4 GROUNDWATER MONITORING

Groundwater was not encountered in the bereholes or trial pits during excavation.
However water was added to the barcholes to assist drilling and this may have masked any
slow groundwater ingress.

Groundwater samples were retrieved from the borehole installations on the 15" August and
8% October 2002, The depths of groundwater encountered in each borehole arc

summarised 1n the table below.

Groundwater Level (m bgl)
Monitoring Location Lt SAIEE
1400 0815
BHI 647 630
BH2 591 _ 574
BH3A 523 514

The readings taken on 8 October were made 3 hours before a high spring tde,
p

ool
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It should be noted that groundwater tevels may vary due to seasonal fluctezations 1n
rainfall, but in the shorter term, can be affected by amtecedent weather conditions or cther
factors such as tida¥/saline intrusion.

7, LABORATORY TESTING
7.1 ANALYTICAL TESTING ~ SOILS AND GROUNDWATER

One hundred and seventy three soil samples were recovered during the Intrsive
investigations.  Following screening, seventy of these samples were scheduled for
laboratory analysis which was undertaken by Eclipse Scientific, Ashford, Kent
All samples were analysed for potential contammants which could reasonably be expected
to be present on the site based on its history.  The soil analytical suite comprised the
following determinands:

Toxic Phytotoxic Inorganic Oreanic Compounds

Metals Metals Compounds B P
Arsenic Water soluble boron | pH Total polyaromatic hydrocarbons (PAH)
Cadmium Copper Water Soluble Sulphate | Total petrolewmn hydrocarbens (TPH}
Chromium Nickel Gasoline Range Organics
Lead Zine Diesel Range Organies
Mercury Ol Range Organics
Seleninm

A section of piping recovered from TP24 possibly contauung asbestos was also scheduled
for confirmatory analysis.

A selection of the soil samples were scheduled for leachate analysis which consisted of the
same determinands as above Groundwater samples recovered on the 15" August 2002
were also tested for the same analytical suite as above.

A sclection of the samples were also scheduled for Loss on Ignition (LOT} and Acid
Digestible Fibre (ADF) analysis to determine the gas generation potential of the matertal.
This testing provides data in order to assess the likefthood of gas gencration and whether
or not there is a need For the inclusion of gas protection systems in butldings.

The results of the analvtical testing of soil, leachate and groundwater samples are
presented in Appendix 5, 6 and 7 respectively.

1.2 GEOTECHNICAL SOILS TESTING

The following range of laboratory soils testing was scheduled and the results presonted in
Appendix 8.

» Determination of moisture content {4 no. {ests),

. Determination of hquid and plastic limits (2 no. tests);

. Determination of particle size distnbution by wet sicving (8 no. tests);
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. Determination of undrained shear strength, single stage tests on Ul0Q samples (1
no. test); and
® Determunation of consolidation properties in an oedometer cetl {1 no. test).
8. EVALUATION OF GROUND CONDITIONS AND

ENGINEERING PROPERTIES

8.1 GROUND MODEL

The desk study research for the Princes Parade site has imndicated a number of geotechnical
hazards. These have been given careful consideration in the design of the preliminary
mtrusive ground investigation phase of works in order to prove the depth to natural ground
beneath landfill and provide an indication of foundation options for the proposed firture
development on the site. Where ground conditions were found to he variable acrosy the
area the investigation also aimed to identify preferred areas for developrnent in terms of
case of foundation construction. The principal geotechnical hazards include:

. Variable soil type and locally low strength and highly compressible nature of the
near surface natural deposits in this area and the unknown but potentaily variable
depth to competent natural ground due to land filling. This would influence depth SE-
and type of foundations that can be used. -

. An anticipated high and tidally influenced groundwater level and proundwater
likely to have been affected by saline intrusion. The groundwater level variation
should be taken 10do consideration in the design 1 of any foundations as it coald have
an influence on soil strength and compressibility. The saline mnature of
proundwater should be considered with respect to aggressive chemical attack on
buried concrete,

. Stability issues and foundation performance associated with any construction that
may be planned at shatlow depth close to the site boundary adjacent the Royal
Military Canal.
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The ground conditions which were encourtered in the boreholes and tnal pits ase
summarised in the following table:

Stratum Depth to Base of Thickness (m)
Stratum (m)

Made Ground

Variable deposiis comprising clays, sands and gravels

with brick, concrete, ash, clinker, glass, rubber and 28-42 28-42

general Jomestic refuse. Some boulder size concrete Where proved Where proved

fragments and larpe pieces of limber.

Possible Made GroundMarine Alfuvium

Medium dense fine to coarse rounded to angular sand
and gravel with occasional cobbles. Bands of soft, soft
to firm and firm sravelly clay with occasional black 7.0-750 34-38
organic mottling and decomposed plani matter ether
within or 4t the base of this horizon

Beach Gravels

Megdium Dense at the surface rapidly becoming dense Base not proven 0.2 m Proved in
or very dense fine to course rounded to subreunded and at7.0-7.5m BHI and BH2
occasionally subangular sandy gravel.

The preliminary investigation combined a limited aumber of boreholes with Cone
Penefration Testing (CPT) to investigate the soil profile across the entire site. Near surface
conditions were investigated by trial pitting. The CPT provides a rapid and cost cffective
means of investigating the soil profile provided it can be correlated with borehole data.
The records of cone resistance and shaft friction are interpreted to provide an indication of
in situ soil strength and an estimate of the soil type. The CPT is generally reliable at
interpretating seit type in natural deposits but cannot readily distinguish between made
pround and natural ground and the estimated soil profiles within the near surface landfill
deposits should therefore be treated with caution.

The ground investigation generally proved the anticipated soil sequence with significant
depths of made ground being encountered acress the entire site. At the base of the made
ground were variable depesits of medinm dense sands and gravels or soft locally firm and
locally organic clays. The clays appeared to be widespread but were found to be laterally
discontinuous. They may represent the remains of marine alluvial deposits within parts of
the Beach Gravels sequence or possibly dredgings from the Royal Military Canal, which
the desk study noted had been placed in the former landfill, This sequence showed no
positive indications of these materizls being made pround and they have tentatively been
described as possible made ground/masine alluvium.

Beneath the made pround and possible made ground/marine allavium sequence the site
was underlain across the entire site at consistent depth by dense and very dense Beach
Gravels,
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The made ground comprised variable deposits of elayey gravels and gravelly clays with
brick, concrete, plass, plastic, metal, timber and household waste, consistent with the site
having been a landfill The made ground locally contamed fragments up to cobble and
occasionally bolder size and latge timber pieces. Where proved in the bereholes and trial
pits the depths of made ground were fairly censistent across the site at about 4 m bgl with a
variation between 2.8 m, TP20 near of the site and 4.2 m {TP10). These soils exhibited
very variable strength and compressibility characteristics, locally bemg very weak and
highly compressible and unstable in excavation.

The underlving possible made ground/marire allavium was found i the boreholes to be
approximately 3.5 m thick and comprised a sequence of gravels with localised bands of
clay either within or at the base of this horizon. The clay bands varied in thickness from
1.3 to 1.6 m in the borgholes and up to 2 m interpreted in the CPT profiles. Within one of
the CPT prefiles the results were interpreted as encountering a band of organic clay (CPT
Oat46to6.5m)

Beneath the possible made ground/marine alluvium Beach Gravels were encountered.
The surface of the Beach Gravels were marked by a rapid increase in strength/density.
The boreholes were unable to progress within the Beach Gravel due to the density of the
deposits and the high permeability, which preventing shelling and recovery of the gravels
from the boreheles. The CPT’s also terminated within the surface of the Beach Gravels, at
slightly greater depth, due to the high in situ density. The depth to this horizon was found
to be fairly consistent between 7.0 and 7.5 m. The maximum thickness of Beach Gravels
proved before refusal in the boreholes or CPT’s was about 1 m.

The geology of the area suggests that the Beach Gravels rest upon a layer of disturbed
ground with rock debris, possibly representing ancient landslip debns, at the interface with
the underlying Weald Clay. The depth to Weald Clay was not proved during investigation
but may be between 10 and 15 m depth based on nearby gealogical references.

Groundwater was nat encountered during the ficidwork period. However subsequent
monitoring of standpipes indicated groundwater levels ranging between 5.14 mbgl in
BH3A and 6.47 m in BHI. The restits are likely to be tidatly influenced.

32 ENGINEERING PROPERTIES OF PRINCIPAL SOIL TYPES

The made ground comprised mixed deposits of gravelly clays and clayey gravels with
demolition Tubble and domestic refuse. Fragments of concrete timber and brick up to
cobble and occasionally bolder size were encountered.  Obstructions were locally
encountered at shallow depth that prevented borehole and CPT progress and required
relocation of some of the investigation positions.

The trial pits were generally unstable indicating low strength/loose ground. The CPT’s
indicated variability in the in situ strength/density prefile both laterally and with depth.
The anticipatcd variability in strength and scttlement characteristics of the made ground
and local presence of bicdegradable material would make it unsuitable as a beanng
horizon due to the potential for significant total and differential settlement.  The irregular

surface of the site suggests that the fill is undergoing self weight scttlement.
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The underlying possible made ground/marne alluvium varied from medium dense
predominantly granular deposits to cohesive soils which were variably soft or firm and
locally organic. Laboratory testing of the clays indicated high moisture contents, in the
range 49 to 61%, and plasticity indices of 43 to 51%. The clays were classified as
intermediate to high plasticity. Within BH | the undrained shear strength of the clay was
17 KN/m’, soft, and oedometer results indicated that the clay was highly compressible.
The vanable strength and conselidation characteristics of this deposit combined with
lateral varistions in the thickness of the clay layer would make it unsuitable as a founding
horizon.

The Beach Gravels generally showed a rapid increase in the in situ density with depth
comprising dense and very dense sand and gravels which were proved to the full depths of
investigation. SPT ‘N’ values within this horizon varied from 11 to 21 locally at or near
the surface of the deposits but generally ranged between 45 and 50 before refusal.

FOUNDATION OPTIONS

The site was underlain by a significant thickness of made ground, and variable strength |
deposits, which would be unsuitable as bearing strata due 1o potentially high total and

differential settlements, even under low and moderate leading conditions.

The Beach Gravels provide the first suitablc bearing horizon for foundanons to structures
sensitive 1o differential settlement. The gravels were found at fairly consistent depths of
between 7 and 7.5 m bgl. Given the depth to the Beach Gravels and the nature of the
overlying deposits it is recommended that piled foundations arc adopted to support the
proposed structaral loads and that the minimum depth of piling would be between about 7
and 8 m_ Suspended ground foor slabs would be required.

The depth and consistency of the Beach Gravels did not vary significantly across the sitc
and the overlying deposits showed little consistency in any arcas of the sitc. Tt is therefore
considered that on the basis of the investigation data no parts of the site appear any more
suited than others from the point of view of relative ease of foundation construction.

L — L T P Y

For aceess roads and infrastructure the near surface variability of the soils encourntered will
require some ground treatment o provide a more even response to toading and 1o reduce
differential settlernents. T

PILES

The dense 1o very densc Beach Gravels may provide a suitable bearing horizon for piles
provided the thickness, lateral extent and in situ density of this horizon remams consistent
across the development area. This could not be proved at the investigation positions due to
termination of the BH's and CPT’s within the surface of the Beach Gravels.

Princes Parade, Seabrook, Kent
Phase 2 Geo-Environmental Investigation
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Piles terminating within the Beach Gravels will support the majority of the werking load in
end bearing. The pile to soil contact at the base of the pile therefore needs to be clean and
undisturbed and soil stiffness should be uniform within a depth of at least 10 times the pile
diameter beneath the pile toe to prevent pile head settlements. Prior to final design when
details of the proposed development layout are known, limited additional investigation
wauld be required to prove the thickness of Beach Gravels and the nature of the underlying
deposits. In the event that the Beach Gravels ar¢ limited in thickness deeper piles
terminating within the underlying Weald Clay may be required.

Given the nature of the soil sequence above the Beach Gravels ‘downdrag’ or negative
skin frictton should be considered in the design of piles.

There are a maumber of piling types and methods of construction available and suitable for
use_on_thig site. Specialist contractors will offer advice on the products they supply,
methods of mstallation to suit the ground conditions and provide detatled pile design. The
principal pile types considered suitable for this are driven pre-formed piles or continuous
flight auger piles. The relative merits of these methods are discussed below:

B.4.1 Driven Piles

Piles should be driven to a depth to ensure termination within the bearing honzon and then
to 2 set. Driven piles are likely to provide the most suitable approach to piling on the site
provided the piling method is designed to kesp noise and vibration within acceptable
limits. However there is a risk of piles terminating on obstructions within the made
ground, generally at shallow depth, and to a lesser extent within the possible made ground,
Provision should be made for probing and excavation of obstructions at shailow depth at
pile locations and for a degree of redundancy where piles meet obstructions at greater
depth above the beanng horizon.

A farther consideration with the choice of driven pile is to ensure that where individual
pile lengths are joined the method of coupling can accommodate local lack of lateral
support through the made ground and soft clays within the possible made ground deposits.

8.4.2 CFA Piles

With CFA piles it is cssential that the pile toe to soil contact is clean and undisturbed by
the process of instafling the pile. This is of concern with some CFA type piles although
modern methods of CFA pile installation can overcome this and ensure a clean basc
contact. The presence of obstructions within the landfill may result in some piles having 1o
be abandoned before reaching founding depth. Pre probing at pile locations could be
employed to investigate for the presence of obstructions which could be excavated and
removed prior to nstallation of piles.

The method of construction should ensure that a uniform cross sectional area of pile can be
maintained through variable deposits of made ground and possible made ground.

Qe 43151 Texldogrt R EmA {18 Dedcber 2002} =20 - GROUND SOLUTIONS GROUP



Shepway District Council Princes Parade, Seabrook, Kent
Phase 2 Geo-Environmenial Investigation

8.5 ACCESS ROADS/HARDSTANDING

The made ground is variable in composition and is generally a low strength and highly
compressible material Lightweight constructions on or in the surface of the landfill would
be likely to experience significant total and differential settlements. Access roads, areas of
hard standings and services cormidors could be effected. In order to provide a more
uniform response to loading and to reduce the magnitude of total and, in particular,
differential setifements ground treatment would be required. The effects of any differential
movement would be most pronounced adjacent to piled structures and at service entry
points into buildings which would require flexible joints.

Along the access road and service corridors it may therefore be necessary 1o use a ground
treatmeni method suitable to the ground conditions encountered. Specialist contractors

would provide advice on the most suitable methiod thiat cn be' used which might include
instailation of vibro stone columns, excavation and replacement of soils with compacted
granular bacldill or soil mixing.

8.6 TEMPORARY WORKS

Prior to personnel entering any excavation a risk assessment should be carried out to
determine trench support requirements. However excavations for pile caps and service
carridors etc will be within the made ground which was recorded as being unstable within
the trial pits. Trench/excavation support will therefore be required wherever personnel are
required to enter excavations.

3. GROUND CONTAMINATION ASSESSMENT

9.1 GENERAL

The Phase | study indicated that the site was used historically for the disposal of waste and
mote recently canal dredgings  The Categories of wastes accepitéd during the landfill
operation of the site were such that a potential contamination risk was considered to be
present, It was concluded that future sitc occupants could be exposed via ingestion,
inhalation or direct contact to contaminated sotls should they be present.

The risk of cxposure depends upon a number of factors including the sonrce and
bioavailability of the contamination, existence of potential pollutant pathways and the
lavout of buildings and hardstanding arcas in relation to any contamination found.

SDC infonmed GSG that there was no official proposed site development plan for Princes
Parade although residential development is being considered. It was therefore agreed to
assume residential housing across the whole of the site. The site was therefore divided into
three honzontal sections as follows: 7

. Ground Level-1.0 m
Tt is considered that fiture occupants of the properties would most likely come into contact
with the underlying soils in this layer. Likely pathways are via ingestion (direct and via

consumption of vegetables), inhalation and absorption.

. 1LE-2.0m
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it is considered unlikely that future occupants would come into regular contact with this
layer. However, occupants involved in structural improvernents to their homes or pardens
in the future might be exposed 1o underlying soils,

. 21-50m

It is considered that sitc workers involved in the construction of the properties would come
into contact with this layer during laying of foundations rather than future site occupants.

9.2 GUIDELINES ON CONTAMINANT LEVELS

The UK has contaminated land puidelines in the form of guidance note ICRCL
(Inter-departmental Committce on the Redevelopment of Contaminaied Land} 59/83 and
the recently introduced “Contaminated Land Exposurc Assessment” (CLEA) guidance
values. Both sets of advice provide guidance concentrations for a range of metals for a
range of end uses. The soil puidelinc valies provided by the CLEA model epresent
intervention values and soil concentrations of a contaminant above these values might
represent a unacceptable risk to the health of the site uses. The ICRCL puidance provides
threshold concentrations, although action levels are not specified and professional
judpement is relied upon to determing the upper limit of these contaminants for different
¢nd uses. ICRCL also provides threshold and action trigger concentrations for a range of
contaminants typically associated with old town gaswarks. The ICRCL gwdance only
assesses soil quality and does not address impacts to the aquatic environment.

An altemative approach is adopted in the Dutch contammated land assessment criteria
where two trigger levels exist, the infervention values and target values. Target valugs are
intended to indicate a level implying negligible toxicological and ecotoxicological risk.
Intervention values provide a framework for the determination of serious contantination,
based upon (sco) toxicological data and all potential human exposure routes. They
indicate concentrations of contaminants in ‘standard’ seils (based on 10% orgamc matter
and 25% clay content), sediments and groundwater above which the functional guality of
these media for plants, animals and ultimately humans will be severely diminished. In the
Netherlands, remediation is required if the intervention values are exceeded and a further
site specific risk assessment is conducted to determine whether remediation is required
immediately or in the fiture.

The Dutch approach differs from that set out in ICRCL and CLEA, in that it aims to
achieve “multifunctionality” {i.c. clean up for any future use), whereas ICRCI. and CLEA,
and the basis of the contaminated land legislation in the UK, is clean-vp for the immediate
proposcd and use.

Both ICRCL and CLEA do not provide guidance concentrations for mineral oils —
indicative of contamination derived from lubricating oils and other heavier hydrocarbons,
or for total petroleurn hydrocarbons (TPH) -~ indicative of contamiration derived from
fitels such as diese!, petrol and kerosene. The Dutch soil intervention value for mineral
oils is 5,000 mg/kg. This can also be used when dealing with less volatile petralesm
hydrocarbon mixtures at sites whers groundwater is not a significant issue. However, for
sites, which may potentially impact groundwater resources, a more stringent value of 500
to 1,000 mg/kg may be used by the Environment Agency, to determine whether or not
remedial action is reguired. ’
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9.3

A formalised “Methodology for the derivation of remedial targets for soil and groundwater
to protect water resources” was published by the Environment Agency in 1999.
The methodology allows the assessor to derive site specific remedial targets for soil and
aroundwater, in order to protect the water environment. In the case of the site, the water
environment would be the Minor Aquifer underlying ihe sitc and the Royal Military Canal
to the north,

ICRCL provides puidance on the threshold and action trigger concentrations for total
PAH’s but does not specify which individual compounds should be considercd. In the
USA the Environmental Protection Agency has identificd 16 "priority pollutants” from the
PA! family of chemical based upon the toxic/carcinogenic properties. Alternatively the
Dutch guidelines provide intervention and target values for 10 PAH's. It is normal
practice to use these lists of PAH’s to compare with the total PAH concentration guidance
provided in ICRCL.

SDC informed GSG that there was no official proposed site development plan for Princes
Parade although a residential development is being considered. Therefore the more
stringent CLEA Soil Guideling Values for a “Residential with Plant Uptake™ end usc
across the whole of the site were adopled. Where gutdance is not provided by the CLEA
modet then ICRCL values or the Dutch Limits are used.

SOIL QUALITY

Figures showing where elevated concentrations of potentially toxic and phytotoxic metals
were recorded from GL-1.0 m and 1.1-2.0 m are provided in Figures 4a to 4f.

» Depth Range GL-1.0m

Metale

The concentrations of the potentially toxic metals cadmium, chromiuvm, mercury and
selenium were less than their respective CLEA Soil Guideline Values for a “Residential
with Plant Uptake™ end use in all of the samples tested.

The concentration of arsenic and nickel slightly exceeded their respective CLEA Soil
Guideline Values of 20 and 50 mpykp for a “Residential with Plant Uptake” end usc in TPa
at 050 rt {41 and 62 mg/kg), TP17 at 1.O m (31 and 70 mg/kg), TP18 at 1.0 m (24 and 32
mg/kg) and TP29 at .30 m (26 and 32 mg/kg).

The concentration of lead exceeded the CLEA Soil Guidelire Value of 450 mgskg fora &

“Residential with Plant Uptake” end use in TP17 at 1.0 m (610 mg/kg).

The single elevated concentration of lead was subjected to a maximum value test 1a
accordance with CLR 7. The result indicated that the maximum value statistic calculated
{T=1.48) is less than the 10% critical value of 2.13. Ttis thercfore considered reasonable
to treat the maximum value as belonging to the same underlying distribution as the other
values recorded at this depth range and not as a stalistical outlier that may indicate a
lozalised area of contanunzation.
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Mean value tests were applied to arsenic, lead and nickel data in accordance with the
Environment Agency’s RD7 Publication “CLR7: Assessment of Risks to Human Health
from Land Contamination: An Overview of the Development of Soil Guideline Values
and Related Research” {CLR7).

The results indicated that, with a 95% confidence interval, the population mean
concentration of arsenic across the site, based on a sample number of 12, was 23.6 mg/kg.
This is slightly greater than the SGV of 20 mg/kp.

The population mean concentration of lead was 344 mg/kg significantly lower than the
SGV of 450 mg/kg and the population mean concentration of nickel was 46.3 mg/kg,
lower than the SGV of 50 mg/kg.

The concentrations of copper, zinc and boron exceeded their respective ICRCL Threshold
Trigger Concentrations for “any uses where plants are to be pgrown™ in the following

samples:
Location | Depth | Determinand
(m)

TP& 0.50 | Boron 3. 2mg/kg

P17 1.0 | Copper 440mg/kg
Zinc 1200mg/kg
Boron 3. 2mp/kg

TP18 1.0 | Zinc 350mg/kg

TP29 030 | Copper 190mg/kg
Zinc 430mg/kg

Organic Compounds

Generally, the concentrations of TPH's were below the analytical detection bmit of
20 mg/kg, in all of the samples tested. However, the concentration of TPH’s recorded in
TP1 (GL-0.2 m), TP21 {0.50 m) and TP17 (1.0 m} are 243, 23 and 38 mg/kg respectively.
In all ttuee samples, the high total concentrations were duz to Oil Range Organics
(C20-C44). These concentrations were all less than the general guidance value of

1,000 mg/ke.

Generally, the concentraticn of PAH’s were less than the analytical detection limit of
20 mg/kg in all of the samples tested. However concentrations of 29 and 33 mg/kg were
recorded in TP14 at 0.20 mt and TP15 at 0.40 m respectively. Both these concentrations
were less than the ICRCL Threshold Trigger Concentration of 50 mg/kg for “Domestic
gardens, allotments and play arcas™.

Inorganic Compounds

The pht of the samples at this depth ranged from 7.4 te 8.5 indicating that the soil samples
are in the neutral to stightly alkaling range.
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The water soluble sulphate concentration ranged from less than the analytical detection
limit of 0.5 g/l in the majority of samples tested to 0.89 g/l m TP18 at 1.0 m.

» Depth Range 1.10-2.0m

Metals

The concentrations of the potentially toxic metals cadmium, chromium, mercury and
selenium were less than their respective CLEA Soil Guideline Values for a “Residential
with Plant Uptake” end use in all of the samples tested.

The concentration of arsemic slightly exceeded the CLEA Soil Guideline Value of
20 mg/kg for a “Residential with Plant Uptake™ end use in TPS at 1.50 m (68 mg/kg),
TP24 at 1.70 m (71 mg/kg), TP26 at 1.50 m (63 mg/kg) and TP30 at 1 40 m (22 mg/ke).

The concentration of lead exceeded the CLEA Soil Guideline Value of 450 mg/kg for a
“Residential with Plant Uptake” end use in TP5 at 1.50 m (1200 mg/kg), TP16 at 1.50 m
{490 mp/kg), TP24 at 1.70 m (770 mg/kg) and TP26 at 1.50 m (370 ma/kg).

The concentration of nickel exceeded its CLEA Soil Guideline Value for a “Residential
with Plant Uptake” end use in TP5 at 1.50 m (110 mg/kg), TP24 at 1.70 m (130 mg/ka)
and TP26 at 1.50 m (110 mg/kg).

The concentrations of copper, zinc and boron exceeded their respective ICRCL Threshold
Trigger Concentrations for “any uses where plants are to be grown” in the following trial

pits:
Location Depth | Determinand
(m)

TP3 15 | Copper 330mg/kg
Zinc 590mg/kg
Boron 7.5mpfkg

TP6 1.3 | Zinc 650mg/kg

TP14 15§ Zinc 440mg/kg

TP24 1.7 Copper 580mg/kg
Zinc 960mgkg
Boron 4.6mg/ke

TP26 1.5 Copyer 420mg/kg
Zinc 1500mg/kg
Boron 3.6mg/ke
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MiEsEre I8 Tod o R land (18 Dather 1062} -25- GROUND SOLUTICHS GROLP



Shepway District Council Princes Parade, Seabrock, Kent
Phase 2 Geo-Environmenial Invesiigation

Organic Compounds

Generally, the concentration of TPH's were less than the analytical detection limit of
20 mgrkg. However, the concentration of TPH's recorded in TPS at 1.50 m, TP19 at
1.20 m and TP20 at 1.70 m was 28, 51 and 26 mg/kg respectively. In all three samples, the
high concentration was due to 01l Range Organies (Cop-Cas). However, the concentrations
were all less than 1,000 mg/ke.

The coucentration of PAM's were generally less than the analytical detection limit of
20 mg/kg in the majority of the samples tested. However, two concentrations recorded in
TPi at 1.40 m (71 mg/kg) and TP26 at 150 m (134 mg/kg) exceeded the ICRCL
Threshold Trigger Concentration of 50 mg/kg for “Domestic Gardens, Allotments and Play
Areas”.

Inorganic Compounds

The pH of the samples at this depth ranged from 7.6 to 8 9 indicating that the soils lie m
the neutral to alkalme range.

The water soluble sulphate concentration ranged from less than the analytical detection
fimit of 0.3 g/1, in the majority of samples tested, to a maximum of 1.68 g/l recorded in 2
sample from TP24 at 1.70 m.

The results from the analysis of the asbestos piping encountered in TP24 at 210 m
indicated that there was a significant (i e. <30%) amount of chrysotile present.

. Depth Range 2.10-5.0 m
Metals

A summary of the concentrations of metals considered potentially toxic to humans
recorded in samples from 2.10 m to 5.0 m across the site is provided in the table below.

R Concentration (mg/kg) Ns“g‘geéﬁcg::;s
Minimum Maximum Mean

Arsenic 972 _ 159 161 23
Cadmium <] 124 1.70 0
Lead <30 4600 694.4 13
Mcrecury <5 437 2.14 1
Nickel <20 470 69 0 1;

, Seleniem <5 22 0.73 ]
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A summary of the concentrations of metals considered to be potentiaily phytotoxic
recorded in samples from 2.10 m te 5.0 m is provided in the table betow.

‘ Concentration (mg/ke) Number of Times
Deterainand Guidelines Exceeded
Minimum Maximurm Mean
Copper <10 &40 176.6 15
Zing 37 19000 1413 26
Boron 1.5 13.2 3.08 25
Organic Compounds

The concentrations of TPH’s in this depth range were low across the site and did not
exceed 1,000 mgfkg. The concentrations ranged from less than the analytical detection
limat of 20 mg/kg to 173 mp/kg.

The concentration of PAH’s recorded at this depth range exceeded the I[CRCL Threshold
Trigger Concentration of 30 mg/kg for “Domestic Gardens, Allctmenis and Play Areas” in
the following samples:

Location Depth | Concentration
(m) (mg/kg)
TpP2 3.5-4.0 98
TP4 4.0 264
TP7 25 244
TP3 4.3 54
P9 23 239
TPY 45 64
TP10 30 17
TP13 2.6 54
TP23 37 70
TP23 40 50
‘ ™86 | 26 a2

Qe8| Test daciH RS [15* Delober 2002) - 27 -



Shepway District Council Princes Parade, Seabrock, Kent
Phase 2 Geo-Environmental Invesiigation

Tnorganic Compounds

The pH ranged from 7.4 to $ at this depth span indicating that the soil samples lic in the
neutral to slightly alkahine range.

The water soluble sulphate concentration ranged om less than the analytical detection
limit of 0.5 g/l 1o 1.66 g/l.

0.4 LEACHATE ANALYSIS

Figures showing where elevated concentrations of metals were recorded from GL-2.0 m
ate provided in Figures 5a 1o 5g.

. Depth Range GL - 1.0 m
Merals

Generally, the concentration of the metals considered toxic to humans {arsenic, cadmium,
chromium, lead, nickel and mereury) and the metals considered phytotoxic (boron, copper,
and zinc) were less than their respective Leachate Quality Threshold Concentrations.

However, the concentration of copper in TP1 at G1-0.10 m (26 ug/) slightly excceded the
LQT value of 20 peg/l.

Organic Compounds

The concentration of TPH's were less than the analytical dstection Emut of 100 g/l in afl
of the samples tested at this depth.

Generally, the concentration of the sum of PAH’s were less thar their respective analytical
detection limits of 0.1 pg/t. However, the concentration of PAH’s recorded in leachates
from TP12 at 0.50 m {138 pg/l) and TP13 at 1.0 m (0.52 pg/l) exceeded the LQT

concentration of .2 pgfl.
Tnarganic Compounds

The pH ranged from 7.8 to 8.2 indicating that the leachate samples are in the neutral to
slightty alkaline range. The sulphate concentration ranged from less than the analytical
detection limit of 4 pgA t0 49 ma/d.

. Depth Range 1.1 - 2.0 m

Merals

The concentration of the metals considered to be potentially toxic to humans (selenum,
mercury and nickel}) were all less than their respective Leachate Quality Threshold

Concentrations. The concentrations of cadmium, chromium and arsenic exceeded their
respective LOT’s in TP22 at 1.10 m (2, 90 and 21 pg/l respectively).

it
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The concentration of lead exceeded the Leachate Quality Threshold Concentration of
50 pgA in TP2 at 1.50 m (148 pg), TP16 at 150 m (56 pg/l) and TP22 at 1.10 m

{84 ng/l).

The concentration of the metal boron considered potentially phytotoxic was less than ils
respective Leachate Quality Threshold Cencentrations in all samples tested at this depth
range.

The concentration of copper and zinc exceeded their respective LOT's of 20 pp/l and
500 pgA in TP22 at 1.10 m (125 pp/l and 1689 ug/l respectively). The concentration of
copper exceeded its LQT in TP2 at 1.50 m (22 pgfl).

Organic Compounds

The concentrations of TPH’s recorded in the leachate samples ranged from less than the
analytical detection limit of 100 g/l to a maximum concentration of 622 pg/fl.

Generally, the concentration of the sum of PAH’s was less than the analytical detection
limit of 0.1 pg/l. However, the concentration of the sum of PAH's recorded in TP6 at
130 m (0.60 pg/l) exceeded the Leachate Quality Threshold Concentration of 0.2 pg/l.

Inorganic Compounds

The pH ranzed from 7.8 to 8.5 indicating that the leachate samples are 1 the neutral to
slightly alkaline range. The sulphate concentration gxceeded the Lecachate Quahty
Threshold Cencentration of 150 mg/i in TP22 at 1.10m (351 mg/l) and TP26 at 150 m
(1073 mg/l). All other concentrations were less than the LQT.

. Depth Range 2.10 - 450 m
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Meteals

A summary of the concentrations of metals considered potentially toxic to humans
recorded in the lcachates samples from 2.10 — 4.50 m across the site is provided in the

table below.
Berarriard Concentration {L3/1) Nurmber of Times
Minimum | Maximum | Mean LOT Exceeded
Arsenic <l 22 il I
Cadmium 0.2 0.4 <0.2 0
Lad <l 280 272 3
Mercury <0.05 0.18 <0.05 0
Mickel <2 10 5 0
Selenium <1 2 <1 0

A summary of the concentrations of mctals considered to be potentially phytotoxic
recorded from 2.10 mto 4.50 m is provided in the table below.

Concentration (mg/kg) Number of Times

Determinand v
S — Maximum Man Guidelines Exceeded
Copper <20 45 518 2
Zinc <20 473 57.35 0
Boron 38 4704 G680 2
Organic Compounds

The concentrations of TPH's ranged from less than the analytical detection limit of
100 pgito 786 pg/l.

Generally, the concentration of PAH’s were less than the Leachate Quality Threshold
Concentration of 0.2 pg/l in the samples tested. However, the concentration of total
PAH’s exceeded the LOQT concentration in TP7 at 230 m (237 pg/l), TPY at 4.10 m
{4.81 pg/ty and TP10 at 3.0 m (0.36 ug/l).
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Inorganic Compounds

The pH ranged from 7.2 1o 8.1 indicating that the leachates are in the neutral to slightly
alkatine range. The sulphate concentration exceeded the Leachate Quality Threshold
Concentration of 150 mg/l in the following samples:

Trial Pit Number | Depth{m) | Concentration {mp/1)
TPL7 38 266
TP23 317 339
TP25 4 376
TP30 2.5 162
9.5 GROUNDWATER QUALITY
Meials

The concentration of ail metals considered to be toxic to humans {arsenic, cadmium,
chromium, lead, mercury, nickel and selenium) and phytotoxic metals (boron, copper and
zinc) were less than their respective Dutch Intervention Values and also Leachate Quality
Threshold Concentrations.

Organic Compounds

The concentration of TPH’s recorded in all of the water samples tested were below the
analytical detection limits.

Generally, the concentrations of PAH’s were less than the analytical detection limits in the
water samples tested.  However, the concentration of pyrene in the sample recovered from
BH2 was 0.15 pg/l. None of the samples tested exceeded the Dutch Intervention Values
for water or the Environment Agency's Leachate Quality Threshold Concentrations for
waste disposal classifications.

Inorganic Compounds

The pH of the water samples tested ranged from 7.7 to 7.8 indicating that the groundwater
samples are slightly alkaline in nature. The concentration of sulphate recorded in the water
samples ranged from 36 to 99 mg/l
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5.6 SOIL GAS
2.6.1 GAS MONITORING

The soil gas survey carried out on 7% June 2002 at 87 positions across the site comprised
monitoring of soil gases within narrow diameter holes up to 1 m deep. The atmosphere
within the resultant voids was monitored for concentrations of carbon dioxide, methanc
and oxyger using portable equipment, The results of the soil gas survey are presented 11
the Phase 1 report, reference 445 [8/AMM.

The concentrations of methane measured were consistently less than instrument detection
limits (< 0.25% v/v). Carbon dioxide concentrations varied from less than the instruments
detection limit of 0.25% viv to a maximum concentration of 7% vfv. Carbon doxide
concentrations of between 1.5% vfv and 5% v/v were recorded at 37 monitoring locations.
Carbon dioxide concentrations exceeded 5% v/v in 5 locations.

Additional gas monitoring was carried out in the thirteen installed piezometers and three
boreholes on the 15% August 2002 Concentrations of methane, carbon dioxide and
oxygen were analysed using portable equipment. The results are provided in Appendix O
and are presented in Figure 6.

o af‘ The results indicate that the concenirations of methane were generally low across the site
N - especially towards the castern end where values ranged ,_ﬁ‘_?,“} less th:m 0.25% v/v10.0.60%
Tk viv. However, elevated concentrations of methane were recorded in P1 (7-8% viv), P2
y (60% v/v) and P53 (4.7% v/v) in the western arca of the site. The concenirations of

" methane within the three boreholes were atk less than 0.23% v/v.

The concentrations of carbon dioxide ranged from 1.3% v/v to 15% v/v across the site.
Concentrations exceeded 5% viv in 5 locations, P2 (7-8% wiv), P3 (8% v/v), P53 (15 %
vivy, P6 (5% viv) and P7 (5% v/v). The concentrations of carbon dioxade in the BH], 2
and 3 were 4.0% vfv, <0 25% viv and 0.4% viv 1espectively.

The concentrations of volatile hydrocarbons were low across the site and ranged from less
thant | ppm to a maximuem concentration of 15.6 ppi.

9.6.2 LANDTILL GAS POTENTIAL DETERMINATION

In addition to the chemical soil testing a selection of samples were scheduled for analysis
to determine the potential for landfill gas generation. Samples were analysed for Loss on
Ignition (LOT) and Acid Digestible Fibre {ADF) content as outlined in Waste Management
Paper 26A (WMP 26A). The results obtained from this analysis are presented in Appendix
11 and are assessed as stated in Waste Management Paper Z6A.

The results from the LOI analysis indicated that the pereentage of volatile salids (V3)
within the samples ranged from 3-27.6%. The results are summarised in the table below.
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Staristical Test Value
Mean i1.36
Standard Dewiation 186
t distribution value 1.70
Sample Population 29
Upper $0% Confidence Interval | 13.28

The results indicate that with 90% confidence based on a sample size of 29, the volatile
<olids content of the samples is greater than the recommended value of 13%.

The samples were also analysed for ADE content fo detenmine whether soil samples with a
volatile solids content of between 10% and 25% would generate significant amounts of
methane. The results indicated that the concentration ranged from 0.1% to 7.5% in the 2%
samples tested. The subsequent ADF/VS ratios {provided in the table overleaf) were
generally less than the recommended value of 0.25 and should be reparded as not having
the potential to produce methane. However, one sample (TW) had an ADF/VS
ratio of 0.27, slightly above the recommended value of 0.25. |
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Landfil Gas Potential Results
sl Rl I O R

TP1 1.4 0.2 4.7 104
P2 1.5-4.0 03 5.4 0.63
TF1 1.3 02 6.7 0.03
TF4 30 0.2 81 £.02
TPS 1.5 7.5 274 0.27
TP 0.5 0.6 10.9 0.06
TP7 3.1 1.3 2.6 0.05
TP8 43 13 27.3 0.05
) 2.8 0.9 11.3 0.0%
TPIG 24 0.4 10.8 0.4
TP11 2.9 02 6.1 0.02
TP12 2.7 0.2 52 0.04
TP13 2.6 0.4 72 0.06
P14 1.5 {4 %4 0.05
TP1S 37 05 | 46 01t |

. TPI6 2.1 02 | 42 0.0
TP17 1.0 0.3 9.1 0.03
TP18 i.0 t.3 76 0.4
P19 1.2 07 15.3 .05
TF20 1.7 0.4 13 012
TP21 27 0.7 223 0.03
TP22 23 0.5 g 004
TP23 2.5 0.5 232 0.02
TP24 32 0.7 203 0.03
TP2% 16 05 | 162 0.03

TR 12 0.1 3 0.03
Tr28 2.4 02 4.5 0.04 ]
TP29 03 &4 10 0.04
TP30 14 0.2 4.9 0.04
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10, CONTAMINATION RISK ASSESSMENT

This risk assessment has been undertaken with duc regard to the advice relating to
groundwater as provided in the Environment Agency’s “Methodology for the Derivation
of Remedial Targets for Soil and Groundwater to Protect Water Resources™, and the advice
provided in the Contamizated Land (England) Regulations 2000, and the associated
statutory guidance. The guidance defines contaminated land as any land that is in such a
condition that by reason of substances in, on or under the land:

. significant harm 1s being caused or there is significant possibility of such harm
being cansed; er

. poliution of controlled water is being, or is likely to be caused.

This definition is based on the prnciples of risk assessment defined as a combination of
the probability {or frequency) of occurrence of a defined hazard and the magnitude
(including the seriousness) of the consequences. Central to the risk assessment process 15
the concept of pollutant linkage, that is a linkage between a contaminant and a recepltor by
means of a pathway.

Table 10.1; Statutory definitions relating to pollution linkage.

Contaminant “ a substance which is in, on or under the land and which has
the potential to cause harm or to cause polhution of controlled
waters.”

Receptor “y living organism, a group of living organisms, and
ecological system or a piece of property” which meets given
criteria.

“controtled waters which are, or could be, polluted by a
contaminant”.

Pathway “one or more routes er means by, or through, which a
receplor:

s isbeing exposed 1o, or affected by, a comaminant, or

» could be so exposed or affected”.

The relationship between these components is discussed below in order to identify the
existence of any source-pathway-receptor linkage on the site, and hence the potential risks
associated with any contamination.

Potential sources of contamination associated with the site include:

. sub-surface contamination of ground origirating from histonc deposition of waste
matenals;
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Portential pathways between the sources of contamination and the targets associated with
the site inchude:

. vertical and [ateral migration of contaminants to groundwater;
. inhalation of dusts;

» ingestion of contaminated soil; and

. dermal absarption including direct eye contact.

Porential sensitive receptors (targets) on the site and in the vicimty of the site are:

. site workers ivolved in any future development of the site;
. the health of future occupants of the properties,

. underground services in and around the site;

- the Minor Aquifer beneath the site;

s the Royal Military Canal; and

. the English Channel immediately to the south of the site.

Using the above factors and the resuits from the contamination test resulis, the following
source-pathway-target linkage relationships are assessed:

HUMAN AND PHYTOTOXICITY

It is understood that the proposed layout of the development will be planned around the
results and findings of this investigation. This risk assessment is therefore based on the
assumption that residential houses with private gardens could be constructed on any part of
the site or, the whole site.

In peneral, concentrations of metals poentially toxic 1o ‘humans were low in samples

rae—ae’

recovered at shallow depths (GL-1.0 'm) across the sife and afe not considered to pose a
significant risk to occupants of the future properties. However, based on the amalytical
results, clevated concentrations of arseanic, nickel and lead were recorded within the central

arca of the site, TP 6, 17, 18 and 29 (arscnic and nickel) and TP 17 {lead).

The mean value tests indicated that the concentration of arsenic slightly exceeded the SOV
of 20 mg/ke, the concentration of nickel was lower than the SGV of 50 mg/kg and the
concentration of fcad was fower than the SGV of 450 mg/kg. However, it is considered
that due to the nature of the development there is nonetheless a potential toxicological risk
to future occupants, sspecially children via direct ingestion, fiom the metals.

QEsgangt a8 1E P Tex decs ikl (167 Octale 2092) -36- CHOENTF SOLUTIONS GRUUP



Shepway District Couneil Princes Parade, Seabrook, Kent
Phase 2 Geo-Frvironmerial [nvesiigation

Based on the CLEA Model, the ingestion of soil and indoor dust contributes approximately
71% of the exposure from soil for both arsenic and lead and 34% for mickel for a
residential with planm uptake end use. Censumption of home grown vegetables contributes
to approximately 22% of the exposure from soil for both arsenic and lead and 41% for
nickel. At such shallow depths it is considered that there is a potential risk to occupants of ;
the future propertics especially children via the ingestion of contaminated soil and the
ingestion of home grown vegetables with increased metai concentrations from the central f
_+f~ arca of the site. !

e
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. \.;Q#EE-? "\5? « However, should the pmpgsed footpnints of buildings, areas of hardstanding or car parks
RO fall_within areas of the siic where clevated concenirations of metals were recorded at
b ,E} K shallow depths, then this would be suFficient to sever the potential pollutant linkage that
/:}“—‘ﬁl“’ currently exists.

The concentrations of the potentially phytotoxic metals boron, copper and zinc were
elevated at shallow depths (GL-1.0 m) generally within the ceptral area of the site.
However, an increased zine concenfration was recorded at a shallow depth in the western

arca (TP13).

The soil pH across the whole of the site ranges from 7.4 to 8.5 and under such conditions,
the chemical solubility of metals and therefore their bioavailability and potential for plant
uptake is reduced. It is therefore considered that the potgntial isks to plants are low. This
is demonstrated by the prescnce of a siubstantial covering of healthy vegetation across the
whole of the site.

Based on the amount of established vegetation at the site it is considered that thers 12
suitable growth mediom available. However, for aesthetic_reasons, “clean’ imported
topsoil is going to be a likely requirement. It is considered that the placement of this
“clean’ topsoil layer in proposed domestic garden areas wouid additionally be sufficient to
ameliorate the marginal risk posed by the metals at shallow depths.

oV This would function as a capping layer that would sever the pathway by which residents

TR {particularly small children) could Teasonably B& expecied to be exposed. Domestic
WA s . v e ao
i . garden areas are fo be incorporated on the site therefore, a clean soil thickness of at least
o 350 mm would be required 1o provide a suitable growth medium.
Elevated concentrations of metals espectally lead, considered to be potentially toxic fo
humans were encountered at depth. CFA bored pile installations in particular, will mvolve
L. substantial volume of “contaminated material” being brought to the surface. It is
o,y = thercfore considered that site workers_involved in any current or future redevelopment of
T the site could be exposed by a variety of pathways such as direct skin contact, ingestion
and inhalation. Provision of appropriate PPE (ie. gloves), hygiene facilities and
implementation of normal dust suppression measures would be considered appropriate
control measures to minimise the potential health risks.

e E_ [T e OIS (18 Oowoher 2002) -37 - CAOUND SOLUTIONS GROLP



Shepway District Council Princes Parade, Seabrook, Kent
Phase 2 Geo-Environmental Investigation

SOIL GAS AND VAPOUR

Guidance with respect to landfill gas is given in Building Research Establishment Report
212 and Approved Document C of the Budlding Repulations 1991). These documents
recommend threshold values of 1% methane (v/v) and 15% {vfv) carbon dioxide above
which consideration of design features to prevent the ingress of gas inte buildings, for
example suspended floor stabs on the ground floor should be adopled.

The resuits from the soil gas survey carried out on the 7" Fune indicared that it was likely
that much of the carbon dioxide was_from natuzal biological processes including soil

e ———

microbial activity and root respiration.

Based on the results from the recent gas survey carried out in locations P1 to P10 and
BH1-3, concentrations of carbon dioxide exceeded the recommended concentration of
1.5% vfv in the majority of installations. Five of these locations had concentrations greater
than or equal to 5% v/v. The concentrations of methane ‘exceeded the recommended
concentration of 1% v/v in three of the piezometers (See Figure 6).

It is considercd that the clevated concentrations of carbon dioxide and methans in the
piezometers (which extend 3 m into the fill) compared 1o the spike survey are due to the
acrobic degradation processes of putrescible material within the deeper scetions of the
landfill. This is consistent with the olfactory evidence of organic esters, indicative of
degradation processes recorded during the recent intrusive investigations.

.ot Based onthe results of both gas surveys, jt is considered that the use of passive gas control
" .4~ measures should be considered due to the clevated concentrations of carbon dioxide
recorded across the whole of the sit¢ and the elgvated concentrations of methane recorded
in the westemn sections of the site. This will aid i reducing the potential for the busld up

of asphyxiating and explogive gases in any of the propesed buildings.

Due to the nature of the site it is likely that piles will be used. It is therefore considered
that there is the potential for some piles to allow migration of landfill gas up into the
atmosphere and buildings. Provided that the pile is formed in intimate contact with the
surrounding soil, it 13 considered that there should be no formation of preferential
pathways. As a result it is considered that the use of CFA piles will help to minimise the
upward migration of landfill gases.

RISKS TO CONTROLLED WATER RESOURCES

The stratum underlying the site is classified as a Mior Aauifer. However, the proximily
of the site to the sea suggests that the groundwater in the immediate vicinity of the site
may be subject to saline intrusion. If so, local groundwater resources would be considered
a less sensitive receptor of contamination.

Results from the leachate amalysis indicated that copper and PAH's exceeded their
respective Leachate Quality Threshold Concentrations (LOT) in one sample and two
samples respectively out of the five anatysed from Gl-1.0 m.  However the LQT for
copper and PAH’s is based on the maximum admissible concentration from the Water
Supply (Water Quality) Regulations 1989 and is considered to be strmgent in the contex!
of the sites environmental setfing.

GROUND SOLUTIONS GROLT
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Shepway Distrief Councit Princes Parade, Scabrook, Keni
Phase 2 Geo-FEnvironmental Investigation

. Results from 1.10 m to 1.50 m indicated that & metals and PAH's exceeded their respective
S LOT's. Results from 2.50 m to 450 m indicated 4 metals and PAH's exceeded their
respective LQT's, Based on thesc results 1t could be considered that there is a potential
risk to the underlying groundwater fram the leaching of metals threugh the layers of the
landfill.

Results from the leachate analysis carried out on two natural soils recovered from the
works, TP11 {450 m) and TP20 (3.70 m) indicated that slightly elevated concentrations of
boron and copper were recorded in TP11, concentrations from TP20 were all less than
their respective LQT’s. Results from the analysis of groundwater retrieved from the
boreholes indicated that significant contamination had not occurred. It is therefore
considered that the risks to the underlying Minor Agquifer and the sea to the south of the
Stearclow, T o |

No significant concentrations of potentially mobile contaminants such as TPH's were
recorded in the chemical results. Tt is therefore considered that the risks posed to the
Minor Aquifer underlying the site and the sea to the south are low.

Most canals have a low permeability lining and it is considered that these are unlikely to be
in hydraulic continuity with the underlying groundwatcr. The Roval Military Canal runs
immediately to the north of the site and it is thercfore considcred that the risks to the canal
are low.

As part of the development, CFA pile foundations are likely to be nstalled at the site.
In the context of the sites environmental setting, this method is deswable because of the
reduced potential for contanunation to be transported from the Made Ground honzon mto
the underlying Minor Aquifer.

The proposed piling/foundation works 15 therefore considered net to have sigmibicant
potential to facilitate pollution migration pathways into the undertying Minor Aquifer
Furthermore, the pH recorded in the soil samples was i the range of 7.4 t09.0 indicating
that the soil 1s neutral to alkatine. Such a pH would reduce the solubility of any metals in
the soil adsorbed to soil particles.

RISKS TO BURIED SERVICES AND STRUCTURES

Based on the results of this survey it is considercd that there 15 not a potential
contamination risk to buried services incorporating plastic sheathing such as water supply
pipes that could react with organic contarmmants.

Sulphate concentrations ranged from less than the analytical detection limit of 0.5 g/l to
1.68 g/l across the site. The procedure was followed in accordance with BRE Special
Digest [ (SD1) entitled ‘Concrete in Aggressive Ground’ to determing the design sulphate
class for data sets with 10 or more samples.

In accordance with BRE Speciat Digest 1 (SD1) entitled ‘Concrete in Aggressive Ground’
a design sulphate class for the surface soils of DS-2 is recommended. Using SDI1 an
ACEC (Aggressive Chemical Environment for Concrete) class of AC-2 15 recommendgd.

For concrete at greater depth, below the water table, a higher design class for sulphate
would be reguited duc to elevated chlondes where saline intrusion occurs.

g peep A5 [H e den\TRnd {167 Gober 2003 -39-
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Phase 1 Geo-Environmental Investigaiion

WASTE DISPOSAL

General construction activities or piling operations and further levelling of the site are
likely to generate surplus materials which will require off-site disposal at an appropriately
licensed waste management facility. The concentrations of the vancus determinands
found are likely to 1esult in the arisings being classified as Waste Category C or E,
Difficult Waste, However, a formal classification should be sought from the Environment
Agency. Sterile unused stomach tubes were encountered in TP4.  However, it is
considered unlikely that this will be classified as chmeal waste.

11. CONCLUSIONS AND RECOMMENDATIONS

The conclusions and recommendations that can be drawn from the preliminary
geo-environmental pround investigatton of the Princes Parade site, Hythe can be
summarised as follows;

Geotechnical

. The investigation indicated that the site is underiain by made ground, possible
made ground/marine alluvium and Beach Gravels at depth.

. The made ground was consistent with landfill deposits. The possiblc made
ground/marine alluvium appeared to be closely refated to the local geology but
bands of variable strength clay may represeat dredgings from ihe Royal Military
Canal or natural deposits of marine alluvium. The Beach Gravels were found at
depths of between 7 and 7.5 m in the boreholes. The Beach Gravels werc
generally dense to very dense and borcholes were terminated a short distance into
this horizon. CPT's progressed a little further into the deposit before reaching
refusal.

. Groundwater was not encountered within the boreholes or trial pits dunag the
investigation but standpipe monitoring indicated a shallowest recorded
groundwater level at 5.14 m bgl in BH3A.

. The soil profile was unsuitable for a shallow strip/trenchfill foundation solution.

. The recommended foundation_option for the sites is piles, These should be
constructed within the Beach Gravels, the surface of which was identified in the
boreholes. However the thickness of the Beach Gravels should be determined
prior to final design when the proposed development layout has been determined.
If the thickness of Beach Gravel is limited or laterally variable, piles would have to
be constructed at greater depth within the underlying Weald Clay.

» Ground improvement would be required beneath arcas of the site proposed for
access roads and infrastructure cormidors to avold unacceptable total and
differential settiement. Flexible connections wonld be required where services
enter buitding constructed on pites,
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Shepway District Council Princes FParade, Seabrook, Kent
Fhase 2 Geo-Invirenmental Investigation

. When the arca of the site to be developed has been i1dentified, further investigat:on
would be required to determine the depths and thickness of Beach Gravel and the
nature of the underlying scils prior to final design.

Environmental

- The natural soils underlying the site consist of Storm Beach Gravels and Masine
Alluvium underlain by Weald Clay. The Storm Beach Gravels have been
classified as a Miner Aquifer with soils of a high leaching potential. The site is not
located within a groundwater Source Protection Zone (SPZ).

. Historical records indicated that the site has been operated as a domestic landfill
and was closed in 1975. Significant quantities of domestic waste consisting of
plass, metal, plastic, textiles and crockery were encountered in the majority of tnal
pits. However, waste consisting of " domestic refuse in plastic sacks dicative of

more Tecent deposits was encountered at the westem end of the site.

. The results from the Loss on Ignition (LOT) analysis indicated that the percentage
of volatile solids (VS) within the samples was generally greater than the
recommended value of 10% provided in Waste Management Paper 26A. Acid
digestible fibre (ADF)/VS ratios indicated that the majonty of the underlying waste
should be regarded as not having the potential to produce significant quantines of
methane.

s Gas monitoring carried cut in the piczometers and the boreholes indicated that
methane concentrations were generally low across the castem cnd of the site,
however, elcvated concentrations of methané were recorded in the western area.
The concentrations of carbon dioxide were elevated across the site. The use of
passive gas control measures should be considered, this will aid in reducing the

potential for the build up of asphyxiating and_explosive gases in any of the
proposed buildings.

. Concentrations of metals potentially toxic to humans werc low in. samples
recovered at shaflow depths (GL-1.0m) across the site and are not considered to
pose a significant risk to occupants of the future propertics. However, elevated
concentrations of arsenic, nickel and lead were recorded within the contral area of
the site. It is considered that placement of ‘clean’ imported topsail in proposed
domestic garden areas would be sufficient 1o ameliorate the marginal risk posed by

the metals at shallow depths.

. The concentrations of the poteatially phytotoxic metals boron, copper and zinc
were elevated at shallow depths (GL-1.0 m) generally within the central area of the
site. The soil pH across the whole of the site ranged from 7.4 to 8.5 and under
such conditions, the chemical solubility of metals and therefore their
hioavailability and potential for plant uptake is reduced. It is therefore considered
that the potentiat risks to plants are low.

Errin
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Shepway District Counetl Princes Parade, Seabrook, Kent
Phase 2 Geo-Fnvironmental Invesiigation

. Site workers involved in any current or future redevelopment of the site could be
exposed by a variety of pathways such as direct skin contact, ingestion and
inhalation. Provision of appropriate PPE, hygicne facilities and implementation of
normal dust suppression measurcs would be considered appropriate control
measures to minimise the potential health risks.

a In accordance with BRE Special Digest 1 (SD1) entitled “Concrete in Agaressive
Graund’ a design sulphate class for the surface soils of DS-2 is recommended.
Using SP1 an ACEC (Appressive Chemical Environment for Cencrete) class of
AC-2 is recommended.

. Results from the leachate analysis indicated that copper and PAH's exceeded thewr
respective Leachate Quality Threshold Concentrations (LQT’s). However the
LQT for copper and PAH's is based on the maximum admissible concentration
from the Water Supply (Water Quality) Regulations 1989. The proposed
piling/foundation works are considered not Lo have significant potential to facilitate
pollution migration pathways into the underlying Minor Aquifer. Furthermore, the
pH recorded in the soil samples was in the range of 7.4 to 90 indicating that the
soil 1s neutral to alkaline. Such a pH would reduce the solubility of any metals
adsorbed to so1l particles.

. General construction activities are likely Lo generate surplus materials which may
1oquire off-site disposal at an appropriately leensed waste management facility.
The arisings are likely to be classified as Waste Category C or E, Difficult Waste.
However, a formal classification should be sought from the Environment Agency.
Sterile unuscd stomach tubes encountered in TP4 are unlikely to be classified as
clinical waste.

Based on the principles and the definitions outlined undar Scetion 37 of the Environment
Act 1993, the site would not be considered to be “Confamunated land” based on its

redevelopment to residential housing fgarporating private gardens providing the fol lowing
reconunendations are met:

sl e

. The incorporation of a sufficient growth medium in domestic gardens should be
] 1}- considered. Domestic garden areas to be incorporated on the site would requure a
lean soil thickness of at least 350 mm to provide a suitable growth medium.

. The use of passive gas control measures should be considered to aid in reducing
i < the potential for the build up of asphyxiating and explosive gases in any of the
tr*" 7y Ly proposed buildings.
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Please quote our ref: L-17436ai-2.4.2-17-5235-NTD

10 March, 2017

Dave Shore

Shepway District Council
Civic Centre,

Castle Hill Avenue
Folkestone, Kent

CT20 2QY

By E-mail and by Post: dave.shore@shepway.gov.uk

Dear Mr Shore

INVESTIGATION OF THE NORTHERN BOUNDARY (ADJOINING THE ROYAL MILITARY CANAL)
PRINCES PARADE

[ write further to your request to provide an assessment of the shallow soils in the proposed buffer area adjoining
the Military Canal. Merebrook attended site on 22 February 2017 to advance hand dug pits and recover samples
{see altached drawing for sampling locations).

BACKGROUND
The site occupies an area of approximately 7.5 hectares located at National Grid Reference 618523, 134832.

The site is bounded by the Royal Military Canal to the north, a carpark and residential flats to the east, Princes
Parade Road and the beach to the south and a golf course to the west.

At the time of the Merebrook visit, the majority of the site was disused. The site is an overgrown former landfill
with much of the site comprising rough grass, weeds, scrubland and trees. A gated entrance onto the site is
located in the southwestern corner with historical hardstanding noted in this area. The eastern portion of the
site is developed with Seapoint Canoe Centre, playground and picnic area identified. A pathway was identified
north of Princes Parade through the central portion of the site and across the canal. A pathway encircles the
western, northern and eastern perimeter of the site. No invasive species were noted during the site walkover,
however, sporadic littering was noted on the site.

ENVIRONMENTAL SETTING

The published geological map indicates the presence of superficial drift deposits of Storm Beach Depaosits
comprising gravel underlying the majority of the site. Tidal Flat Deposits comprising clay and silt are likely to
underlie the northern portion of the site. The underlying bedrock geology comprises clay and mudstone of the
Weald Clay Formation.

Previous investigations conducted by Merebrook and reported in our Geo-Environmental report dated
November 2016 (GEA-17436ai-15-193 Rev C) recorded localised polyaromatic hydrocarbons {(PAH), and heavy
metals (lead, arsenic, copper and zinc). Ashestos was also encountered, however where quantified was
recorded at non-hazardous concentrations (< 0.1%;).

INVESTIGATION

It was proposed that additional samples would be recovered to augment the existing data and establish if a
capping layer of clean soil would be required in the proposed buffer area.

The proposed buffer zone comprised a flat strip next to the canal (used as a foctpath) approximately 4 m wide
with a bund aleng the south. The area was surfaced with rough grass, while brambles were encountered along
the bund.

Ten hand dug pits (HP1 to HP10) were advanced to a maximum depth of 0.4 m bgl. Topsoil/ made ground was
encountered at all locations and generally comprised sandy gravelly clay to clayey sand. Gravel-sized materials
consisted of minor quantities of flint, brick, concrete and bituminous pieces.



Continued from page 1

In addition, inclusions of glass, pottery, metal, plastic, glass bottles and shoes were also encountered. A
suspected piece of asbestos containing material {ACM) in the form of cement sheet was encountered at the
surface close to HP5.

Eight samples were submitted to a UKAS accredited laboratory for analysis of a standard suite of contaminants.
The laboratory chemical analysis certificate is appended (17-40957-1).

RESULTS

An initial screening exercise has been undertaken whereby contaminant concentrations recorded in soils have
been assessed against Suitable for Use Levels (S4ULs) published in 2015 by LQM/CIEH. These precautionary
screening levels are designed to be representative of minimal risk to human health. As the area under
investigation would be used as public open space, POSresi (POS2) criteria have been adapted.

For lead the DEFRA Category 4 Screening Level has been used as this is based on updated toxicological data
and a low risk to human health.

An additional set of phytotoxin screening levels have been adopted from ‘The Code of Agricultural Practice for
the Protection of Soil' Ministry of Agriculture, Fisheries and Food {(MAFF), 1993, which are protective of healthy
plant growth. Landscaped areas are proposed within all scenarios.

Table 1. Summary of Soils Chemical Analysis Results

CONTAMINANT UNITS MAX MEAN ;';’S‘t’sf ?.(I;E?IIIEEET:ST.? '”,'S‘I’_“
HUMAN HEALTH RISK ASSESSMENT
Asbestos in soil - Detected 8 Detected 2
pH - 8.2 7.89 8 10 0
Arsenic mg.kg™’ 28 13.26 8 79 0
Cadmium mg.kg 7.6 1.18 8 120 0
Chromium  (total) mg.kg’ 48 259 8 1500 0
Hexavalent Chromium mg.kg! <4.0 <4.0 8 7.7 0
Lead mg.kg"’ 550 1479 8 630 0
Mercury mg.kg” 5.6 1.26 8 120 0
Nickel mg.kg? 51 216 8 230 0
Selenium mg.kg"’ <1.0 <1.0 8 1100 0
TPH Aliphatic >ECs - ECs mg.kg™’ <1.0 <1.0 8 590000 0
TPH Aliphatic >ECs - ECs mg.kg' <1.0 <1.0 8 610000 0
TPH Aliphatic >ECs - EC1o | mg.kg" <1.0 <1.0 8 13000 0
TPH Aliphatic >EC1q - EC12 | mgkg’ 458 3.33 8 13000 0
TPH Aliphatic >EC12- EC1s | mg.kg” 12 9.33 8 13000 0
TPH Aliphatic >EC1s - EC21 mg.kg™’ <B8.0 <8.0 8 250000 0
TPH Aliphatic >ECz1 - EC3s mg.kg' 33 15.5 8 250000 0
TPH Aromatic >ECs - EC~ mg.kg™’ <1.0 <1.0 8 56000 0
TPH Aromatic =EC7 - ECs mg.kg"’ <1.0 <1.0 8 56000 0
TPH Aromatic SECs - EC1o | mg.kg” <1.0 <1.0 8 5000 0
TPH Aromatic >ECi0 - EC12 | mgkg! 6.1 2.79 8 5000 0
TPH Aromatic >EC1z - EC1s | mg.kg™ 16 8.46 8 5100 0
TPH Aromatic >EC1s - EC21 | mg.kg”’ 84 35.3 8 3800 0
TPH Aromatic >ECz1 - ECss | mg.kg™ 100 40.3 8 3800 0
Benzene mg.kg™ <0.001 <0.001 8 72 0
Toluene mg kg™ <0.001 <0.001 8 24000 0
Ethylbenzene mg.kg™’ <0.001 <0.001 8 56000 0
Xylene mg kg <0.002 <0.002 8 42000 0
Acenaphthene mg.kg™’ 0.53 0.2 8 15000 0




Continued from page 2

CONTAMINANT UNITS MAX MEAN .':gs‘t’sf ?.%TrEETéT_? ':3"’_’
HUMAN HEALTH RISK ASSESSMENT
Acenaphthylene mg kg™ 0.56 0.24 8 15000 0
Anthracene mg.kg™’ 2.5 0.78 8 74000 0
Benz(a)anthracene mg.kg' 11 5.07 8 29 0
Benzo(a)pyrene mg.kg™ 13 5.51 8 57 3
Benzo(bjfluoranthene mg.kg"’ 14 6.36 8 7.2 3
Benzo(ghi)perylene mg kg™ 7.2 287 8 640 0
Benzo(k)fluoranthene mg.kg"’ 7.3 2.99 8 190 0
Chrysene mg.kg™ 7.5 3.56 8 57 0
Dibenz{ah)anthracene mg.kg™ 1.6 0.73 8 0.57 5
Fluoranthene mg.kg' 18 8.66 8 3100 0
Fluorene mg kg™ 0.65 0.23 8 9900 0
Indeno(123-cd)pyrene mg.kg™” 6.7 2.65 8 82 0
Naphthalene mg.kg™ 0.36 0.16 8 4900 0
Phenanthrene mg.kg™’ 10 3.16 8 3100 0
Pyrene mg.kg' 15 7.19 8 7400 0
Phenol mg.kg™’ <1.0 <1.0 8 690 0
PHYTOTOXICITY RISK ASSESSMENT
Units Max Mean No of Test Eg;??isnlg NSOL>
Copper mg.kg! 210 485 8 200 1
Nickel mg.kg™ 51 21.63 8 110 0
Zing mg.kg™’ 7600 1101.9 8 300 2
Notes:  * Number of samples exceeding screening level nd = not detected

The results indicate PAH species (benzo(a)pyrene, benzo(b)fluoranthene and dibenzo(a,h)anthracene)
exceeded relevant screening at several locations. It should be noted that bituminous inclusions were noted in a
number of locations. In addition, phytotoxic metals (copper and zinc) were encountered sporadically at elevated
concentrations. The highest concentrations of zinc and copper (7.600 mg/kg and 210 mg/kg respectively) were
encountered at HP1 and were associated with metal fragments.

Asbestos was encountered in two samples in the form of chrysotile/amosite (insulation lagging/cose fibres),
however concentrations were recorded at non-hazardous concentrations {<0.1%). A suspected ACM fragment
was encountered at the surface at HPS.

CONCLUSIONS

Soil contamination in the form of asbestos, PAH species and heavy metals has been encountered during this
investigation at shallow depth. This is consistent with the findings of the previous investigation conducted by
Merebrook.

The levels of contamination encountered represent a potential risk to future uses of the site. The identified risks
in this portion of the site can be mitigated by removal of either; the source, pathway or receptor.

Remedial measures will be required that are protective of human health. Clean cover will be required in areas
of soft landscaping as detailed below (this is in line with the clean capping recommendations for public open
space elsewhere on site):

e 150 mm of soil and a geotextile marker or 300 mm without.

It is considered that the above capping measures should result in the mitigation of potential human health and
environmental source-pathway-receptor linkages to an acceptable degree.

Although hydrocarbon contamination was recorded in made ground at concentrations which could pose a risk
to human health, the concentrations were not sufficiently mobile to pose a risk to controlled waters.



Continued from page 3

| trust that the information above is sufficient for your current needs, however should you require any further
information please do not hesitate to contact me with any further queries.

Yours sincerely

A

Nathan Dellow
For Idom Merebrook Ltd

ce File
enc Drawing

Laboratory certificate 17-40957-1
Logs/sample descriptions
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Location | Depth (m) Soil Description
HP1 0.00-0.33 Brown slightly silty sandy gravelly CLAY. Gravel is fine to medium subangular to subrounded flint and bituminous surfacing. Two
glass bottles, glass and metal fragments.
HP2 0.00-0.20 Brown slightly sandy gravelly CLAY with some rootlets. Gravel is subangular to subrounded flint.
0.20-0.33 Pale brown gravelly CLAY. Gravel is fine to medium subangular to subrounded flint and concrete.
HP3 0.00-0.33 Brown sandy gravelly CLAY with some rootlets. Gravel is angular to surrounded flint, brick and bituminous surfacing.
HP4 0.00-0.30 Greenish brown to brown sandy slightly gravelly CLAY. Gravel is fine to medium subrounded flint and rare brick. Rare inclusions of
glass and pottery fragments.
0.30-0.40 Greenish brown to brown slightly sandy slightly gravelly CLAY. Gravel is fine to medium coarse subrounded flint.
HP5 0.00-0.34 Greenish brown to brown sandy slightly gravelly CLAY with some rootlets. Gravel is subangular to subrounded flint, bituminous
surfacing, concrete and brick.
HPG6 0.00-0.20 Brown sandy CLAY with rootlets.
0.20-0.30 Yellowish brown to light brown very sandy gravelly CLAY. Gravel is medium to coarse angular to subrounded flint, brick and
concrete. Single brick cobble.
HP7 0.00-0.33 Brown sandy slightly gravelly CLAY with rootlets. Gravel is fine to medium subangular to subrounded flint and brick. Occasional
inclusions of plastic, glass and metal fragments. A single boot.
HP8 0.00-0.33 Brown sandy slightly gravelly CLAY with rootlets and roots. Gravel is fine to medium angular to surrounded brick, flint and rare
bituminous surfacing. and a shoe.
HP9 0.00-0.33 Brown sandy slightly gravelly CLAY. Gravel is fine to medium subrounded to rounded flint.
HP10 0.00-0.40 Yellowish brown clayey SAND with rootlets. Occasional inclusions of plastic.
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Excel copies of reports are only valid when accompanied by this PDF certificate.
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This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are repregentative of the samples submitted for analysis.
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Science
Analytical Report Number: 17-40957
Project [ Site name: Princes Parade
Your Order No: 17-514-FDO-LABS
Lab Sample Number 707967 707968 707969 707970 707971
Sample Reference HP1 HP2 HP4 HP5 HP6
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 0.20-0.30 0.20-0.30 0.20-0.30 0.20-0.30 0.20-0.30
Date Sampled 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Time Takeh None Supplied None Supplied None Supplied Nohe Supplied None Supplied
»

[ =)
Analytical Parameter = & E) 2g
{Soil Analysis} 7 % _z: E E‘:

) g
Stohe Content %o 0.1 NONE < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Moisture Content % N/A NONE 20 12 26 24 16
Total mass of sample received kg 0.001 NONE 1.3 1.4 1.2 1.3 1.4

@ 4 pE. Chrysotile,
Asbestos in Soil Screen [/ Identification Name Type N/A ISO 17025 - - - ) -
Amosite

Ashestos in Soil Type N/A IS0 17025 Not-detected Not-detected Not-detected Detected Not-detected
Ashestos Quantification (Stage 2) O 0.001 | IS0 17025 & & 5 0,035 5
Asbestos Quantification Total 06 0.001 | ISQ 17025 & & - 0.035 -
Genheral Ihorgahics
pH - Automated pH Units N/A MCERTS 7.6 8.0 7.8 8.0 8.0
Total Cyanide mg/kg 1 MCERTS 2 < 1 <1 <1 <1
Water Soluble SO4 16hr extraction (2:1 Leachate
Fquivalent) g/l 0.00125 | MCERTS 0.039 0.014 0.030 0.023 0.012
Sulphide mg/kg 1 MCERTS < 1.0 26 12 16 < 1.0
Organic Matter %% 0.1 MCERTS 5.7 3.3 6.0 5.3 1.7
Total Phenhols
|Total Phenols (monohydric) morkg | 1 ] mcerTs | < 1.0 < 1.0 | < 1.0 < 1.0 | <1.0
Speciated PAHs
Naphthalene mg/kg 0.05 MCERTS 0.20 < 0.05 0.36 0.26 0.13
Acenaphthylene mg/kg 0.1 MCERTS 0.20 < 0,10 0.56 0.35 0.12
Acenaphthene mg/kg 0.1 MCERTS 0.20 < 0,10 0.23 0.53 0.27
Huorene mg/kg 0.1 MCERTS 0.21 < 0,10 0.27 0.65 0.29
Phenanthrene mg/kg 0.1 MCERTS 4.1 0.32 4.5 10 2.9
Anthracene mg/kg 0.1 MCERTS 0.75 < 0.10 0.95 2.5 0.81
Huoranthene mg/kg 0.1 MCERTS 13 0.99 18 16 5.6
Pyrene mg/kg 0.1 MCERTS 11 0.80 15 13 54
Benzo(a)anthracene mg/kg 0.1 MCERTS 7.2 0.52 11 8.1 3.7
Chrysene mg/kg 0.05 MCERTS 5.9 0.47 7.5 6.0 2.4
Benzo( biflucranthene mg/kg 0.1 MCERTS 9.8 0.70 14 11 4.5
Benzo(K)fluotanthene mg/kg 0.1 MCERTS 4.3 0.40 7.3 4.9 1.5
Benzo(a)pyrene mg/kg 0.1 MCERTS 7.7 0.64 13 9.6 3.5
Indeno(1,2,3-cd)pyrene mg/kg 0.1 MCERTS 3.8 0.31 6.7 4.1 1.5
Dibenz(a,h)anthracene mg/kg 0.1 MCERTS 1.0 < 0.10 1.6 1.2 0.45
Benzo(ghi)perylene mg/kg 0.05 MCERTS 4.2 0.38 7.2 4.6 1.6
Total PAH
[spediated Total EPA-16 PAHS markg | 1.6 | mcerTs | 73.7 5.53 | 108 92.5 | 35.7
Heavy Metals / Metalloids
Arsenic (agua regia extractable) mg/kg 1 MCERTS 28 8.4 13 14 14
Cadmium (agua redia extractable) mag/kg 0.2 MCERTS 7.6 < 0.2 < 0.2 0.6 < 0.2
Chromium (hexavalent) mg/kg 4 MCERTS < 4.0 < 4.0 < 4.0 < 4.0 < 4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS 48 1B 21 21 31
Copper (agua regia extractable) mg/kg 1 MCERTS 210 15 46 32 11
Lead (aqua regia extractable) mg/kg 1 MCERTS 550 24 120 120 30
Mercury (agua regia extractable) mg/kg 0.3 MCERTS 5.6 < 0.3 0.9 < 0.3 < 0.3
Nickel (agua redia extractable) mag/kg 1 MCERTS 51 14 21 18 23
Selenium (aqua regia extractable) mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Zinc (aqua regia extractable) mg/kg 1 MCERTS 7600 49 170 150 53

Iss No 17-40957-1 Princes Parade 17436AI
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.
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Science
Analytical Report Number: 17-40957
Project [ Site name: Princes Parade
Your Order No: 17-514-FDO-LABS
Lab Sample Number 707967 707968 707969 707970 707971
Sample Reference HP1 HP2 HP4 HP5 HP6
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 0.20-0.30 0.20-0.30 0.20-0.30 0.20-0.30 0.20-0.30
Date Sampled 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Time Takken None Supplied None Supplied None Supplied None Supplied Nonhe Supplied
E
- Bc @i
Analytical Parameter = T3 =g
{Soil Analysis} 7 % _z: E E‘:
) g
Monoaromatics
Benzene ug/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Toluene po/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Ethylbenzene pg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
p & m-xylene pg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
o-xylene pg/kg 1 MCERTS < 1.0 <1.0 <1.0 <10 <1.0
MTBE (Methyl Tettiaty Butyl Fther) pa/ka 1 MCERTS < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Petroleum Hydrocarbons
TPH-CWG - Aliphatic =EC5 - EC6 mg/kg 0.1 MCERTS <01 <01 <01 <01 <01
TPH-CWG - Aliphatic »EC6 - FC8 mg/kg 0.1 MCERTS < 0.1 <01 <01 < 0.1 < 0.1
TPH-CWG - Aliphatic >FCB - FC10 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS 4.6 4.2 3.4 3.3 4.8
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS 11 12 12 11 11
TPH-CWG - Aliphatic =EC16 - EC21 mg/kg 8 MCERTS < 8.0 < 8.0 < 8.0 < B.0 < 8.0
TPH-CWG - Aliphatic =EC21 - EC35 mg/kg 8 MCERTS 24 < 8.0 33 27 < B.0
TPH-CWG - Aliphatic (EC5 - EC35) mg/kg 10 MCERTS 45 22 55 46 25
TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TPH-CWG - Aromatic >ECB - EC10 mg/kg 0.1 MCERTS < 0.1 <0.1 <0.1 <01 < 0.1
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS 1.3 3.3 3.7 1.3 6.1
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS 4.3 8.7 16 11 11
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS 31 < 10 84 65 22
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS 33 < 10 100 59 20
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS 69 29 210 140 60

Iss No 17-40957-1 Princes Parade 17436AI
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.
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ICERTS

Analytical Report Number: 17-40957

Project [ Site name: Princes Parade
Your Order No: 17-514-FDO-LABS

Science

Lab Sample Number 707972 707973 707974
Sample Reference HP7 HPB HP9
Sample Number None Supplied None Supplied None Supplied
Depth (m) 0.20-0.30 0.20-0.30 0.20-0.30
Date Sampled 22/02/2017 22/02/2017 22/02/2017
Time Takken None Supplied None Supplied None Supplied
o E

[+}
Analytical Parameter = & g g g
{Soil Analysis) I g’ g H g‘-

a
Stohe Content %o 0.1 NONE < 0.1 < 0.1 < 0.1
Moisture Content ) NfA NONE 17 17 15
Total mass of sample received kg 0.001 NONE 1.4 1.4 1.3
Asbestos in Soil Screen [/ Identification Name Type N/A IS0 17025 = Amosite =
Ashestos in Soil Type N/A IS0 17025 Not-detected Detected Not-detected
Ashestos Quantification (Stage 2) O 0.001 | IS0 17025 & 0.003 5
Asbestos Quantification Total 06 0.001 | ISQ 17025 & 0.003 -
Genheral Ihorgahics
pH - Automated pH Units N/A MCERTS 8.2 7.8 7.7
Total Cyanide mg/kg 1 MCERTS < 1 < 1 <1
Water Soluble SO4 16hr extraction (2:1 Leachate
Eguivalent) g/l 0.00125 | MCERTS 0.067 0.025 0.044
Sulphide mg/kg 1 MCERTS 9.3 9.1 < 1.0
Organic Matter Yo 0.1 MCERTS 3.1 4.0 4.3
Total Phenhols
|Total Phenols (monohydric) morkg | 1 ] mcerTs | < 1.0 < 1.0 | < 1.0 1
Speciated PAHs
Naphthalene mg/kg 0.05 | mcerTs 0.18 < 0.05 < 0.05
Acenaphthylene mg/kg 0.1 MCERTS 0,22 0.25 < 0.10
Acenaphthene mg/kg 0.1 MCERTS < 0.10 < 0.10 < 0,10
Huorene mg/kg 0.1 MCERTS < 0.10 < 0.10 < 0,10
Phenanthrene mg/kg 0.1 MCERTS 1:2 1.9 0.35
Anthracene mg/kg 0.1 MCERTS 0.46 0.53 < 0.10
Huoranthene mg/kg 0.1 MCERTS 5.2 8.4 1.1
Pyrene mg/kg 0.1 MCERTS 4.5 6.9 0.93
Benzo(a)anthracene mg/kg 0.1 MCERTS 4.1 5.4 0.56
Chrysene mg/kg 0.05 MCERTS 2.4 3.3 0.47
Benzo( b)flucranthene mg/kg 0.1 MCERTS 4.5 5.7 0.71
Benzo(K)fluotanthene mg/kg 0.1 MCERTS 2.2 2.9 0.42
Benzo(a)pyrene mg/kg 0.1 MCERTS 3.9 5.1 0.67
Indeno(1,2,3-cd )pyrene mg/kg 0.1 MCERTS 2.0 2.5 0.32
Dibenz(a,h)anthracene mg/kg 0.1 MCERTS 0.64 0.78 0.10
Benzo(ghi)perylene mg/kg 0.05 MCERTS 2.0 2.6 0.39
Total PAH
[spediated Total EPA-16 PAHS markg | 1.6 | mcerTs | 33.5 46.1 | 6.02 |
Heavy Metals / Metalloids
Arsenic (agua regia extractable) mg/kg 1 MCERTS 5.7 12 11
Cadmium (agua redia extractable) mag/kg 0.2 MCERTS < 0.2 < 0.2 < 0.2
Chromium (hexavalent) mg/kg 4 MCERTS < 4.0 < 4.0 < 4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS 20 35 13
Copper (agua regia extractable) mg/kg 1 MCERTS 30 31 13
Lead (aqua regia extractable) mg/kg 1 MCERTS 120 180 39
Mercury (agua regia extractable) mg/kg 0.3 MCERTS 2.1 < 0.3 < 0.3
Nickel (agua redia extractable) mag/kg 1 MCERTS 17 17 12
Selenium (agua regia extractable) mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0
Zinc (aqua regia extractable) mg/kg 1 MCERTS 200 540 53

Iss No 17-40957-1 Princes Parade 17436AI
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-40957

Project [ Site name: Princes Parade
Your Order No: 17-514-FDO-LABS
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Lab Sample Number 707972 707973 707974
Sample Reference HP7 HPB HP9
Sample Number None Supplied None Supplied None Supplied
Depth (m) 0.20-0.30 0.20-0.30 0.20-0.30
Date Sampled 22/02/2017 22/02/2017 22/02/2017
Time Takken None Supplied None Supplied None Supplied
E
- Bc @i
Analytical Parameter = g3 =g
{Soil Analysis} 7 % _z: E E‘:
) g
Mohoaromatics
Benzene ug/kg 1 MCERTS < 1.0 < 1.0 < 1.0
Toluene po/kg 1 MCERTS < 1.0 < 1.0 < 1.0
Ethylbenzene pg/kg 1 MCERTS < 1.0 < 1.0 < 1.0
p & m-xylene pg/kg 1 MCERTS < 1.0 < 1.0 < 1.0
o-xylene pg/kg 1 MCERTS < 1.0 <1.0 <1.0
MTBE (Methyl Testiary Butyl Ether) ug/kg 1 MCERTS < 1.0 < 1.0 < 1.0
Petroleum Hydrocarbons
TPH-CWG - Aliphatic =EC5 - EC6 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1
TPH-CWG - Aliphatic »EC6 - FC8 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1
TPH-CWG - Aliphatic >FCB - FC10 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1
TPH-CWG - Aliphatic >EC10 - EC12 mg/kg 1 MCERTS 3.0 < 1.0 2.3
TPH-CWG - Aliphatic >EC12 - EC16 mg/kg 2 MCERTS 7.7 2.9 7.0
TPH-CWG - Aliphatic =EC16 - EC21 mg/kg 8 MCERTS < 8.0 < 8.0 < 8.0
TPH-CWG - Aliphatic =EC21 - EC35 mg/kg 8 MCERTS < 8.0 < 8.0 < 8.0
TPH-CWG - Aliphatic (EC5 - EC35) ma/kg 10 MCERTS 19 < 10 20
TPH-CWG - Aromatic >EC5 - EC7 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1
TPH-CWG - Aromatic >EC7 - EC8 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1
TPH-CWG - Arormatic »EC8 - EC10 mg/kg 0.1 MCERTS < 0.1 < 0.1 < 0.1
TPH-CWG - Aromatic >EC10 - EC12 mg/kg 1 MCERTS 2.5 1.2 2.9
TPH-CWG - Aromatic >EC12 - EC16 mg/kg 2 MCERTS 6.1 5.2 5.4
TPH-CWG - Aromatic >EC16 - EC21 mg/kg 10 MCERTS 21 31 18
TPH-CWG - Aromatic >EC21 - EC35 mg/kg 10 MCERTS 31 49 20
TPH-CWG - Aromatic (EC5 - EC35) mg/kg 10 MCERTS 61 87 47

Iss No 17-40957-1 Princes Parade 17436AI
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number: 17-40957
Project / Site name: Princes Parade
Your Order No: 17-514-FDO-LABS

Certificate of Analysis - Asbestos Quantification

Methods:
Qualitative Analysis

The samples were analysed qualitatively for asbestos by polarising light and dispersion staining as described by the Health and Safety
Executive in HSG 248.
Quantitative Analysis

The analysis was carried out using our documented In-house method A006 based on HSE Contract Research Report No: 83/1996:
Development and Validation of an analytical method to determine the amount of asbestos in soils and loose aggregates {Davies et al, 1996)

and HSG 248. Our method Includes initial examination of the entire representative sample, then fractionation and detailed analysis of each
fraction, with quantification by hand picking and weighing.

The limit of detection (reporting limit) of this method is 0.001 %.

The method has been validated using samples of at least 100 g, results for samples smaller than this should be interpreted with caution.

Both Qualitative and Quantitative Analyses are UKAS accredited.

Sampble Sample | Sample Asbestos Containing Asbestos by hand Total %
NumEer Sample ID| Depth | Weight | Material Types Detected | PLM Results | picking/weighing | Asbestos in
(m) (q) (ACM) (%0) Sample
707970 HPS  |0.20030| 124 | Insulationlagging, Loose [ Chrysotile, 0.035 0.035
fibres Amosite
707973 HP8 0.20-0.30 139 Insulation lagging Amosite 0.003 0.003

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.

Iss No 17-40957-1 Princes Parade 17436AI
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 6 of 8



ICERTS

Analytical Report Number : 17-40957

Project / Site name: Princes Parade

Science

* These descriptions are only intended to act @s @ cross check if semple identities are questioned, The major constituent of the sample is intended to act with respect to MCERTS
validation. The laboratory is accredited for sand, day and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care.

Stone content of & sample is calculeted as the % weight of the stones not passing a 10 mm sieve. Results are not comrected for stone content.

La:usr:;':le R::::::e ::zpbl:r Depth (m) |Sample Description *
707957 HP1 None Supplied | 0.20-0.30  |Brown loam and clay with gravel and vegetation.
707958 HP2 None Supplied | 0.20-0.30  |Brown loam and clay with gravel and vegetation.
707969 HP4 None Supplied 0.20-0.30  |Brown loam and clay with gravel and vegetation.
707970 HP5 None Supplied 0.20-0.30  |Brown loam and clay with gravel and vegetation.
707971 HP6 None Supplied 0.20-0.30  |Brown loam and clay with gravel and vegetation.
707972 HP7 None Supplied | 0.20-0.30  |Brown loam and clay with gravel and vegetation,
707973 HP8 None Supplied | 0.20-0.30  |Brown loam and clay with gravel and vegetation,
707974 HP9 None Supplied 0.20-0.30  |Brown loam and clay with gravel and vegetation.

Iss No 17-40957-1 Princes Parade 17436A1

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 7 of 8
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Analytical Report Number : 17-40957
Project / Site name: Princes Parade
Water matrix abbreviatiohs: Surface Water (SW) Potable Water (PW) Ground Water {GW)
Analytical Test Name Analytical Method Description Analytical Method Reference :::::r “;::“:ysnlr! Acc;::'t‘::“
Asbestos identification in soil Asbestos Identification with the use of polarised In house method based on HSG 248 ADO1-PL D IS0 17025
Jlight microscopy in conjunction with disperion
staining technigues.
Asbestos Quantification - Gravimetric |Asbestos quantification by gravimetric method - in JHSE Report No: 83/1996, HSG 248, HSG ADOG-PL D IS0 17025
ouse method based on references. 264 & SCA Blue Book (draft).
BTEX and MTBE in soil Determination of BTEX in soil by headspace GC- In-house method based on USEPAB260 LO73B-PL w MCERTS
(Monoaromatics) MS.
D.0. for Gravimetric Quant if Dependent option for Gravimetric Quant if In house asbestos methods ADOL & AO06. ADOG-PL D NONE
Screen/ID positive Screen/ID positive scheduled.
Hexavalent chromium in soil Determination of hexavalent chromium in soil by |In-house method LO80-PL w MCERTS
extraction in water then by acidification, addition of
1,5 diphenylcarbazide followed by colotimetry.
Metals in soil by ICP-OES Determination of metals in soil by aqua-regia In-house method based on MEWAM 2006 LO38-PL D MCERTS
digestion followed by ICP-OES. Methods for the Determination of Metals in
Soil.
Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, LO19-UK/PL w NONE
1990, Chemical and Electrochemical Tests
Monohydric phenols in soil Determination of phenols in soil by extraction with |In-house method based on Examination of LO80-PL w MCERTS
sodium hydroxide followed by distillation followed [Water and Wastewater 20th Edition:
by colorimetry. Clesceri, Greenberg & Eaton (skalar)
Organic matter in soil Determination of organic matter in soil by oxidising |BS1377 Part 3, 1990, Chemical and LO23-PL D MCERTS
with potassium dichromate followed by titration Electrochemical Tests
with iron (IT) sulphate.
pH in soil (automated) Determination of pH in soil by addition of water In-house method based on BS1377 Part 3, LO99-PL D MCERTS
followed by automated electrometric 1990, Chemical and Electrochemical Tests
measurement.
Speciated EPA-16 PAHSs in soil Determination of PAH compounds in soil by In-house method based on USEPA 8270 LO64-PL D MCERTS
extraction in dichloromethane and hexane followed
by GC-MS with the use of surrogate and internal
standards.
Stonhes content of soil Standard preparation for all samples unless Th-house method based on British Standard | L0O19-UK/PL D NONE
otherwise detailed, Cravimetric determination of Methods and MCERTS requirements.
stone > 10 mm as % dry weight.
Sulphate, water soluble, in soil (16hr |Determination of water soluble sulphate by ICP- In-house method based on BS1377 Part 3, LO38-PL D MCERTS
extraction) OES. Results reported directly (leachate 1990, Chemical and Electrochemical Tests,
equivalent) and corrected for extraction ratio (soil |2:1 water:soil extraction, analysis by ICP-
equivalent). OES.
Sulphide in soil Determination of sulphide in soil by acidification In-house method LO10-PL D MCERTS
and heating to liberate hydrogen sulphide, trapped
fin an alkaline solution then assayed by ion
selective electrode,
Total cyanide in soil Determination of total cyanide by distillation In-house method based oh Examination of LO80-PL w MCERTS
followed by colorimetry. Water and Wastewater 20th Edition:
Clesceri, Greenberg & Eaton (Skalar)
TPHCWG (Soil) Determination of hexane extractable hydrocarbons |In-house method LO75-PL w MCERTS
lin soil by GC-MS/GC-FID.

For method humbers ehding in 'UK’ anhalysis have beeh carried out ih our laboratory ih the United Kihngdom.
For method humbers ending in 'PL’ analysis have been carried out in our laboratory ih Poland.

Soil ahalytical results are expressed oh a dry weight basis. Where analysis is carried out oh as-received the results obtaihed are multiplied by a moisture
correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 300oC,

Iss No 17-40957-1 Princes Parade 17436AI
This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis. Page 8 of 8



