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1.0 Introduction

Sevenoaks Environmental Consultancy Ltd (SEC) was commissioned by Longley Group Ltd to produce
a Validation Report for the contaminated land remedial works conducted at Former Saint Johns
Ambulance HQ, Armoury Drive, Gravesend, DA12 1NB (see Appendix A Figure 1 - Site Location Plan)
as part of the silte’s redevelopment. The scope of work covered by this report s described in SEC's
proposal to the Client dated 22™ July 2022 (Ref: 4768 22 07 22 Lir 01 FPA 01 Rev B EH SP),

The proposed development compnsed the demolition of an existing brick buslding and the construction
of 2 no. one bedroom bungalows and a two-storey block of flats with associated parking and areas of
sofl landscaping (see Appendix A Figure 2 - Proposed Site Layout Plan),

This report has been produced to help satisfy Condition 5 of the associated planning application at this

site (Ref: 20200561), further to the findings of the previous Geo-Environmental reports referenced
below;

1) Phase | Geo-Environmental Desk Study Report (Ref: 17753/PIR_R26) dated August 2019 by
Soils Limited:

2) Preliminary Geo-Environmental Site Investigation Report (Ref: 4551 22 04 21 Rpt 06 Rev B EH
CW), dated April 2022 by SEC Ltd;

3) WM3 Waste Soil Disposal Assessment (Ref: 4768 22 06 27 Lir Rpt 01 Rev A EH SP), dated
June 2022 by SEC Lid;

4) Supplementary Geo-Environmental Site Investigation Report (Ref: 4768 22 08 24 Lir Rpt 02
Rev A AS SP), dated August 2022 by SEC Ltd;

5) Ground Gas Risk Addendum Letter Report (Ref: 4551 22 07 11 Ltr Rpt 01 Rev B AS SP) dated
November 2022,

6) Remediation Strategy (Ref: 4768 22 04 29 Rpt 02 Rev B BD SP), dated November 2022 by
SEC Ld: and

7) Technical Addendum to the Remedial Strategy (Ref: 4551 22 07 04 Tech Adden 01 Rev A BD
SP) dated July 2022 by SEC Ltd.

This current report shoukd be read in conjunction with the previous Geo-Environmental reports
referenced above.
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2.0 Review of Previous Reports
2.1 INTRODUCTION

Previous contaminated land assessment reports for the site have been carried out by Soils Lid and
SEC. Whilst the following provides a brief summary of the geo-environmental findings recorded by the
previous reports reference should be made to the aforementioned documents for a more
comprehensive view of the results and their implications.

2.2 Phase | Geo-Environmental Desk Study Report (Ref: 17753/PIR_R26) dated August 2019 by
Soils Limited,;

The previous Desk Study Report was written as part of a pre-planning exercise based on a proposed
end use for the site consisting of four different possible residential redevelopment options. It was
understood that the preferred development was based on 2No. bungalows and 1No. block of 2-storey
flat which is the same scheme that is proposed currently,

The site layout and usage noted in the previous Desk Study Report was generally consistent with the
existing layout at the time of writing this current document except for the commencement of demolition
of the St Johns Ambulance garage buiding.

Historically the Desk Study reported that the site comprised an undeveloped plot until 1874 when the
water tower and garage were buill. The site then remained unchanged until present day, Off site,
between 1866 to 1874 a chalk pit was identified ~200m 1o the north of the site and a rail line ~140m
north, with several tanks noted between 1954 to 1981 ~76m northeast.

The publkshed geology locally to the site was recorded 1o be Thanet Formation bedrock over Lewes
Nodular Chalk Formation with no overlying superficial deposits. The Thanet Formation was classified
as a Secondary A Aquifer and the Lewes Chalk was noted to be a Principal Aquifer.

Potential on site sources identified included an electrical substation from 1951 [although it was noted
that based on the sile area for the current redevelopment scheme, the substation is located outside of
the site footprint and is therefore actually off site), site use as Gravesend Barracks with a garage
between 1874 and 1981 and an above ground storage water tank since 1936,

Many potential off-site sources were kisted in the desk study and these have been summarised to
include; an infilled chalk pit ~167m north east of the site between 1866 and 1897, tanks identified ~48m
and 76m east and north east between 1954 and 1993 respectively and a garage identified ~142m nocth
west between 1954 and 1999,

2.3 Preliminary Geo-Environmental Site Investigation Report (Ref: 4551 22 04 21 Rpt 06 Rev B
EH CW), dated April 2022 by SEC Ltd;
Further to the findings of the desk study report a peeliminary intrusive site investigation was conducted

by SEC. The site layout during the site investigation was noted to be generally consistent with that
described in the earier Desk Study with the exception of the recent demolition work. The site
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investigation was based upon the same residential end use as the previous desk study. It is noted
however that a gas leak had occurred locally o the site prior to the site investigation which had
reportedly been repaired by Southem Gas Networks although the manhole in Albery Murray Close to
the north of the site was noted to still exhibit a mercaptan odour,

The scope of the site investigation included the conduct of 5 No. mini boreholes up to 4m bgl (WS01 -
WS05) using a Continuous Dynamic Sampler drill rig.  Environmental ground gas and groundwater
monitoring wells were installed within the boreholes to faciltate ground gas and groundwater
monitoring. Soll samples recovered from the boreholes were sent for laboratory analysis for a range of
contaminants Including metals, asbestos (presence / absence and quantification), speciated PAHS,
TPH, phenols, VOCs and WAC. 3 No. groundwater monitonng visits were conducted as part of the
assessment, Ground gas monitoring 1o inform a ground gas risk assessment was conducted however
is on going at the current time of writing.

The ground conditions identified on site generally comprised Made Ground up 1o between 0.25m bgl
(WS04) and 1.35m bgl (WS05) which was relatively homogenous and consisted of gravelly Clay with
flint, brick, concrete, tile and tarmac fragments. Underlying the Made Ground natural Sand deposits
were encountered and proven up to 4.45m bgl,

Visual and olfactory ocbservations indicative of potential ground contamination included VOC headspace
test results up to 40.8ppm (WS2 at 3.5m bgl) and a hydrocarbon odour Slightly elevated VOCs were
identified within a sample recovered from WS02 at 3.50m bgl. Additionally potential cement bonded
asbestos sheeting fragments were identified within TP01 (0.2m bgl) and TPO3 (0.5m bgl).

Based upon the findings of the assessment the following sources of contamination were identified;

« Potentially coal tar rich tarmac surfacing associated with the existing site access road up 1o
0.15m bgl (WS01) which exhibited elevated concentrations of PAHs including benzo{a)pyrene
up 1o 48,8mg/kg and TPH up to 2780mgkg,

¢ Made Ground identified across the site up to 1.35m bgl (WS05) generally comprising gravelly
Sand / sandy Gravel with varying frequencies of flint, brick and concrete inclusions, fragments

of cement bonded asbestos sheeting (TPO1 and TP03) and elevated concentrations of lead
(up to 797mg/kg TPO2 at 0.3m bgl) and PAHs including benzo(ajpyrene (up to 17.6mg’kg

TP02 at 0.3m bal);
* Former sie use as a garage, with an above ground tank and as part of a barracks; and

« Polentially elevated concentrations of ground gases (reported separately within a follow on
Ground Gas Risk Assessment Addendum, reviewed below)

Potential off-site sources of contamination identified included;

* An infilled Chalk Pit identified ~167m northeast of the site between 1954 - 1981;
« Milton Barracks identified ~140m east of the site between 1947 - 1992,

o A Tank ientified ~76m northeast of the site between 1954 - 1993,
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* Gravesend Barracks identified ~23m northeast of the site between 1909 - 1981,
* A Tank identified ~49m southeast of the site between 1954 — 1978; and
e An Electrical Substation ~25m north of the site since 1951,

To help mitigate potential risks to receptors associaled with sources of contamination the following
recommendations were provided,;

. That the remaining ground gas monitoring be completed in order to inform the Ground Gas Risk
Assessment Addendum 1o supplement the findings of this assessment and to inform the
requirement for any protective measures within the building design;

. That prior to the proposed development, all general rubbish and drums of fuei should be
appropriately removed from site and disposed of at suitably licensed facilities (all waste disposal
documents to be retained),

. That the existing potentially coal tar rich tarmac surfacing be disposed of from site 10 suitably
licensed waste management faciities as hazardous waste under waste code 17 03 01. Al
waste disposal documentation should be retained for inclusion within a future Validation
Report. To help facilitate appropriate waste disposal from site, the tarmac surfacing should be
carefully excavated and segregated from the underlying material under the supervision of an
Environmental Consultant;

. That a watching brief be maintained by an Environmental Consultant during the removal of the
hardstanding across the site and in particular the ground slab of the former
buildings. Confirmatory validation samples should be recovered for analysis to confirm an
absence of impact associated with contamenants of concer including metals, PAHSs,
hydrocarbons and asbestos,

. That remedial excavation be conducted to remove the lead and asbestos impacted Made
Ground dentified on site for appropriate disposal to suitably licensed facilities. Remedial
excavation should be overseen by an Environmental Consultant and be certified by soll
vakdation sample analysis from the sides and base of the remedial excavation, Any imported
backfill material (e.g. engineered fill / aggregate, subsoil or topsoil) should be chemically
vakdated in relation 1o suitability for use on site as part of the proposed development, inciuding
the review of the suppler's chemical batch data prior to import and chemical analysis of
valdation samples following importation to site;

. That an asbestos picking exercise be conducled during the excavation of asbestos impacted
material locally to TPO1 and TPO03, to remove fragments of cement bonded asbestos sheeting
for separate disposal. Asbestos picking should be conducted by Category A & B Asbestos
Awareness trained operatives and to help mitigate potential Health and Safety risks appropriate
PPE / RPE should be wom by operatives during the remedial excavation and asbestos picking,
inciuding disposable suits and FFP3 masks;

. That all waste arisings should be disposed of from site appropriately in accordance with EA
WM3 guidance. The impacted Made Ground should be disposed of as Non-Hazardous waste
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under waste code 17 05 04 and picked asbestos conlaining material fragments as Hazardous
waste under waste code 17 06 05. All arisings should be segregated based on waste stream
types and according to waste classification. All waste disposal tickets should be retained;

That a “clean” cover system be provided to a minimum thickness of 475mm across landscaped
/ garden areas. The cover sysiem should comprise the provision of a high visibility geotextile
marker layer (permeable geotextile or similar) overiain by imporied certified “clean” topsod to
the required minimum thickness. Subject to existing and proposed site levels it may be
necessary to remove some existing solls to facilitate the cover system. Prior to delivery of any
imported topsoll to site, the suppliers chemical batch data should be provided to an
Environmental Consultant for review and following provision of the cover system to landscaped
areas it should be validated by an Enviconmental Consultant. This should include chemical
analysis of a representative number of imported cover system validation samples based on a
minimum frequency of 1 validation sample per garden / landscaped area as a minimum or 1
sample per 50m3 per material source for larger areas. In addition the thickness of cover system
should be certified;

That the water supply pipework included within the design of the proposed development should
be chemically resistant barrier pipe. Allernatively the water suppfier should be contacted to
confirm chemically resistant barrier pipe is not required;

That groendworkers should wear appropriate PPE/RPE, work in well ventilated areas, avoid
confined spaces, avoid contact with soil and groundwater, not smoke, adopt high standards of
personal hygiene, and operate with due care,

That a Discovery Sirategy should be implemented on site during the redevelopment work which
should include for the Immediate reporting of any potential indicators of ground or water
contamination e.g. asbesios fragments, ash / clinker or hydrocarben odours for separate
assessment by an Environmental Consultant;

That prior to the conduct of any remedial work, a Remedial Method Statement should be
approved by the Regulators; and

That any remedial work conducted on site as part of the proposed development should be
certified and documented within a Validation Report produced by an Environmental Consultant,

2.4 WM3 Waste Soil Disposal Assessment (Ref: 4768 22 06 27 Ltr Rpt 01 Rev A EH SP), dated
June 2022 by SEC Ltd;

A WM3 Waste Soil Disposal Assessment was pcoduced by SEC, 1o help inform appropriate Waste
Classification for the disposal of arsings generated associated with the clearance of the chamber
identified beneath the former water tower.

The ~2.5m diameter chamber was identified following demolition of the former water tower, which was
infilled with soil. The client's initial solution to the chamber involved digging the infill maternial out and
backfilling the chamber however, given the chamber was identified to 13m depth an alternative solution
was devised involving capping the chamber with concrete and steels, Prior to this solution however,

4768 23
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Made Ground initially removed from the chamber was analysed for a general suile of contaminants
including metals, phenols, PAHs, TPH, WAC and asbestos to help inform disposal and risks.

The HazWasteTM Waste Classification Assessment classified the collected Made Ground samples as
Non-Hazardous Wasle under waste code 17 05 04 and the Made Ground was not considered 10 pose
a risk to receptors if left in situ and capped by concrete,

Based on the findings it was recommended that all waste arisings generated during the cleaning out of
the chamber should be segregated disposed of appropriately in accordance with the findings of this
report to suitably licensed waste disposal facilities, Additionally, all waste disposal tickets should be
retaned,

Al the time it was decided to cap the chamber only a small volume of Made Ground had been removed
for disposal.

2.5 Supplementary Geo-Environmental Site Investigation Report (Ref: 4768 22 08 24 Ltr Rpt 02
Rev A AS SP), dated August 2022 by SEC Ltd;

Further to the findings of the Preliminary Geo-Environmental Site Investigation Report a supplementary
investigation was conducted to better delineate the cement bonded asbestos sheeting fragments
identified in the Made Ground at TP03. SEC conducted 9 No. hand dug trial pits (TPO3A - TPO3I) up
to 1.20m bgl to facilitate the collection of soils samples for asbestos analysis and 1o visually identify the
presence of any cement bonded asbestos sheeting fragments.

Soil samples were analysed for asbestos presence / absence and identified no loose fibres within any
of the samples analysed from the 9 No, hand pits. Additionally, no further observations of asbestos
fragments were noted in the 9 No, hand pits, Therefore, the asbesios impacted Made Ground was
considered to affect an area associated locally to TPO3 only.

Based on these findings. it was recommended that the asbestos impacted Made Ground be excavated
and removed prior to any intrusive groundworks within the vicinity of TP03. Remaval of the impacted
material was recommended to be conducted under a Watching Brief by a sudtably qualified
Environmental Consultant. Soil validalion samples should be collected and chemically analysed from
the sides and base of the resulting remedial excavations in order to certify source removal,

Additionally, any imported backfill material (e.g. engineered fill / aggregate. subsoil or topsoil) should
be chemically validated in relation to suitability for use on site as part of the proposed development,
including the review of suppliers chemical batch data prior to import and chemical validation samples
following importation 1o site,

2.6 Ground Gas Risk Addendum Ltr Rpt (Ref: 4551 22 07 11 Ltr Rpt 01 Rev B AS SP) dated
November 2022; and

A Ground Gas Risk Assessment Addendum Report was produced to provide comment on the
environmental ground gas monitoring conducted, SEC conducted 9 No. environmental ground gas
moniloning visits over the course of approximately 5 No. months including 2 No. visits undertaken at
periods of low atmospheric pressure. It was also noted during these visits that the gas leak previously
identified within the adjacent manhole was noted to continue throughout the monitoring and olfactory
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observations of mercaptan were identified within the adjacent manhole. The environmental ground gas
monitoring visits conducted identified elevated concentrations of carbon dioxide up to 7.3% by Vol,
depleted oxygen levels down to 11.8% by Vol and negligible flow rates up to -0.4Vhr, Methane
concentrations were generally low although spikes up to ~45% were recorded. This spike in methane
was identified for the first few seconds of monitoring at WS05 and then the methane concentration
reduced back down 10 0% by Vol.

As a result of these findings and following comments provided by the EHO, SEC conducted a further 3
No. environmental ground gas monitoring visits following a report provided by Southemn Gas Networks
that the previous gas leak had been fixed. The 3 No. visits conducted identified no elevated
concentrations of methane, concentrations of carbon dioxide up 1o 5.8% by Vol, depleted oxygen levels
down 1o 14,1% by Vol and negligible flow rates up to -0.3hr. The concentrations identified across the
11 No. visits provide a ground gas screening value of 0.02921hr for the site, which corresponds to
Characteristic Situation 1 of current CIRIA C665 guidance.

Based on the combined findings of the environmental ground gas monitoring conducted it was
recommended that ground gas protective measures in accordance with Characteristic Situation 2 be
implemented on site on a precautionary basis.

Based upon the assumption that the proposed building will comprise a Type A Building as described in
the BS 8485:2015 guidance i.e. private housing with small sized rooms, it was recommended that at
least 2 No. different design measures be employed within the design of the proposed building in order
to reach a minimum gas protection score of 3.5 points, Inclusion of a passively vented sub-floor void
and low permeability hydrocarbon resistant gas protection membrane within the design would achieve
the required points (however please refer to Tables 5, 6 and & of the BS 8485:2015 guidance for further
details). All joints and penetrations should be appropriately sealed and that protective measures should
be fitted appropriately in accordance with the manufacturer’s specification and current guidance
including BRE414 and BS8485, The production of the Ground Gas Mitigation and Verification Plan
should be conducted by a suitably qualified third bedy Ground Gas Specialist prior to implementation.

2.7 Remediation Strategy (Ref: 4768 22 04 29 Rpt 02 Rev B BD SP), dated November 2022 by
SEC Ltd;

Further to the findings of the previous Geo-Environmental Reports, SEC produced a Remediation
Strategy to present the proposed remedial strategy to be adopted during the redevelopment of the site.

It was recommended that prior 10 the undertaking any remedial works onsite that the site be cleared 1o
slab level with dirty and clean areas established on site based on known contamination distribution and

the production of a Discovery Strategy.

Given that a coal tar rich tarmac driveway and hotspets of Made Ground across the site had been
impacted with loose asbestos chrysotile fibres, asbestos containing material (ACM) fragments and
elevated concentrations of PAH, a Walching Brief by an Environmental Consultant was proposed dunng
the remedial excavation of the impacled material from across the site to support segregation and
appropriate waste disposal of the waste streams generated, to collect soil validation samples and to
document remedial works undertaken for the purpose of a subsequent Validation Report required for
Regulatory approval.
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Under the supervision of an Environmental Consultant, coal tar rich hardstanding, including PAH and
TPH impacted sub-base matenal, should be carefully peeled back to minimise cross contamination with
underlying soils. The peeled back tarmac and sub-base material should be segregated and stockpiled
for disposal of sfte to a suilably licensed waste facility. Representative confirmatory validation samples
should be collected from newly exposed ground following the removal of the tarmac and associated
sub-base material for chemical analysis to confirm absence of contaminants of concern including PAHs,
hydrocarbons, metals and asbestos.

Made Ground Impacted by Asbestos

The Remediation Strategy prescribed that remedial excavation of asbestos impacted material should
be conducted down to a minimum of 0.9m bgl associated TP03 and to chase out the asbestos fragment
contamination, The excavation of the asbestos impacted Made Ground should be conducted under
controlled conditions in compliance with HSE requirements as previously advised. Due to the
inadvertent excavation of asbestos fragment impacted material associated with TPO1 visual inspection
of the remaining excavaled surface and the conducted of hand pits providing representative coverage
across the affected area and collect validation samples to confirm an absence of asbestos within the
newly exposed soils. The resulting stockpile of Made Ground containing cement asbestos sheeting
fragments that has been created at the eastern end of the site should be disposed of from site as
hazardous waste under dual waste code 17 06 05° and 17 05 03",

Cther control measures such as dust suppression including the use of an airess sprayer and surfactant
and reassurance asbestos air monitoring shoukd be undertaken by an independent laboratory during
the excavation of asbestos impacted Made Ground to help mitigate risks to workers and neighbouring
properties associated with potential generation of asbestos dus!. A provisional threshold limit shouid be
adopted for air monitoring of 0.015/ml which if exceeded would trigger additional dust suppression
measures or a reduction in activity whilst giving due consideration weather conditions. “Dirty” working
areas should be segregated from “dean™ uncontaminated areas 1o prevent cross contamination,
Measures will be required for plant and personnel moving between areas to ensure that contaminated
material is not transferred to uncontaminated areas (e.g. boot washing, plant wheel / track washing).

To help mitigate risks to workers, they should wear appropriate PPE / RPE (inchuding disposable suits
and FFP3 face masks) and employ high standards of personal hygiene including washing hands before
ealing, work in well-ventilated areas, avoid confined spaces, avoid contact with soil and groundwates
and not smoke in order to manage their potential risks.

Any Made Ground impacted with cement bonded asbestos sheeting fragments which cannot be picked
out should be classified as Hazardous Waste under waste code 17 05 03°. Any picked fragments of
asbestos sheeting should be classified as Hazardous Waste under waste code 17 06 05°, Any proposed
waste disposal facilities should be suitably licensed to accept each type of waste material. All disposal
tickets (and any EA waste consignment notes) should be retained.

As inferred above it may be appropeiate to conduct a picking exercise 1o remove the asbestos fragments
from the Made Ground associated with excavated material at TP03 to help reduce the volume of
Hazardous Waste for of site disposal, For any asbestos picking the impacted Made Ground will be
excavated carefully in small volumes, be placed in a controlled area and then picked through by suitably
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qualified and experienced asbestos removal contractors 1o remove the ACMs under the supervision of
an Environmental Consultant prior to the separate disposal of the of the Made Ground arisings and
recovered fragments.

Any picked ACMs shoukd be disposed of separately as Hazardous Wasle under wasle code 17 06 05°
to a suitably licensed facility (disposal tickets / consignment notes will be retained), The waste Made
Ground arisings will then be disposed of as Non-Hazardous Waste under waste code 17 05 04.

It would be prudent to load the impacted material directly into haulage lorries to avold double handling
as far as possible. However, If any of the impacted Made Ground arising's are stockpiled pending offsite
disposal then it should be segregated from other matesials, dampened down, ptaced onto sheeting and
then covered by sheetling, Subject to findings when removing the existing hardstanding it may not be
suitable for crushing and re-use on site (e.g. as pile mat material), for example if asbestos fragments
are identified to be adhered to the underside of the hardstanding.

Haulage Lorries removing the asbestos impacted Made Ground waste material should be sheeted and
wheels / chassis should be nspected / washed as appropeiate prior 1o leaving the site to ensure that
any potential contaminated materials are not tracked onto surrounding local roads. Dry sweeping is nol

prohibited.

A Discovery Strategy should be employed on site during the proposed remediation and follow-on
redevelopment work to help manage the potential for encountering previously unidentified
contamination / suspected contamination,

Following the remedial excavation of asbestos impacted material, soil validation samples should be
recovered from the sides and base of the remedial excavation in order to certify successful removal of
the asbestos impacted Made Ground. Soll validation samples should be analysed for asbestos
presence / absence for this purpose, If any of the validation samples record the presence of asbestos
then further remedial excavation will be required. The remedial target for asbestos impact s to
completely remove asbestos impacted Made Ground. The Remedial Strategy suggested a minimum of
5 no. samples from the sides and base of the remedial excavation associated with TP03.

Remedial work should be documented within a Validation Report produced by an Environmental
Consultant for Regulatory approval with respect to planning requirements.

Made Ground Impacted by Lead and PAH

Made Ground impacted by Lead and PAH is to be excavated up to between 0.2m and 1m below existing
site levels for the proposed development, This is not to the base depth of contamination, and it is
understood that some contaminated material may remain. Full time sile supervision by an
Environmental Consultant is required to oversee the remedial excavation, assist with segregation of
waste arising’s to help facilitate appropriate disposal of waste streams, collection of soll validation
samples, and to document remedial works undertaken for the purpose of a subsequent Validation
Report required for Regulatory approval.
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To mitigate risks o workers, they should wear appropriate PPE and employ high standards of personal
hygiene including washing hands before eating, work in well-ventilated areas, avoid confined spaces,
avoid contact with soil and groundwater and not smoke in order to manage potential exposure risks.

The PAH impacied made Ground was classified as Non-Hazardous Waste for offsite disposal under
waste code 17 05 04 for offsite disposal to landfill. The coal tar rich tarmac was classified as Hazardous
Waste for offsite disposal under waste code 17 03 01°. Any proposed waste disposal facilities should
be licensed to accept the appropriate type of waste material. All disposal tickets (and any EA waste
consignment notes) should be retained.

Similarly, to the asbestos contamination, it would be preferable to excavate malenal directly into
haulage lorries however if the excavated impacted Made Ground arising’s are required 10 be stockpiled
pending offsite disposal, then it should be appropriately segregated from other materials, placed onto
sheeting and then covered by sheeting. All disposal tickets should be retained following the disposal off
site to suitably kcensed waste facilities.

Validation samples should be recovered from the sides and base of any excavations following the site
wide reduction in level in order to cerify successful removal of the impacted Made Ground or to identify
any remaining residual concentrations. Soil validation samples should be collected upon an
approximate 10m grid from across the impacted areas of the site for analysis of the contaminants of
concem.

The remedial work should be documented within a Validation Report produced by an Environmental
Consultant for Regulatory approval with respect 1o planning requirements.

Areas of proposed soft landscaping will be afforded with a “clean” cover system comprising a minimum
thickness of 475mm certified “clean” imported topsoil placed over a high visibility geotextile marker
layer. If trees are proposed, then a greater thickness of topsoil will be required for tree pits, Prior to the
delivery of any imported topsoi the supplier’s chemical batch data for the proposed imported topsoil
should be supplied to an Environmental Consultant for approval.

Following placement, the “clean™ cover system afforded to proposed areas of landscaping will be
validated by an Environmental Consultant with respect to chemical suitabiity and material thickness.
Validation samples of the imported topsoil should be analysed for a general range of contaminants in
order to confirm suitabiity for use on site with respect to human health based on the proposed end use
and including for asbeslos, melals, TPH, speciated PAHS, phenols and pH,

All imported material delivery tickets and supplier chemical batch data should be retained for inclusion
within the final Validation Report.

Ground Gas Risk Mitigat

The Remedial Statement outlined that ground gas protection measures in accordance with
Characteristic Situation 2 of CIRIA C665 be installed on site within the new properties. This should
include a hydrocarbon vapour resistant membrane as per the Ground Gas / Vapour Mitigation Design.
Once fitted the approval of the Ground Gas Protection Measures will be subject to a third-party
independent inspection,
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Other Remedial Measures

It is recommended that chemically resistant barrier pipe be included within the design of the proposed
development. The specification for any water supply pipe proposed should be provided to an
Enviconmental Consullant for approval and the instaliation of barrier pipe should be documented (e.g.
by ways of photos and a layoul plan),

During all works on site associated with the construction of the proposed development workers will wear
appropriate PPE and employ high standards of personal hygiene (including washing hands before
eating), work in well-ventilated areas, avold confined spaces, avold contact with soil and groundwater
and not to smoke.

No unauthorised releases shall be permitted from site during the propased development works. Any
discharges should be consented by the Environmental Agency.

2.8 Technical Addendum to Remedial Strategy (Ref: 4551 22 07 04 Tech Adden 01 Rev A BD SP)
dated July 2022 by SEC;

A Technical Addendum was produced by SEC, to supplement the onginal Remedial Strategy (Ref: 4551
22 07 04 Tech Adden Rev A BD SP) in order to document a proposed change to the previously agreed
Strategy.

Remedial Excavation -

The Technical Addendum outlined that remedial excavation of the Made Ground to the wes! of the site
be conducted down to proposed formation levels outlined by the Client rather than complete removal
of the Made Ground, Areas of soft landscaping were to be excavated to allow for a minimum thickness
of 475mm of a certified “clean” cover system, while areas of hardstanding will be excavated to vanable
depths, dependant on formation levels. Residual Made Ground remaining in areas of shallow
excavation associated will be subject to validation testing to document the residual contamination,
Potential risks to future site occupants were considered mitigated by the proposed hardstanding and
“clean” cover system, which will break human health exposure pathways.

As per the previous Remedial Strategy potential risks to groundworkers / construction workers would
be mitigaled by the employment of good hygiene standards and future risks to site occupants with
regard to impacted Made Ground would be mitigated through the recording of the presence of these
materials within the Site Health and Safety File. This should also detail that if the site layout changes in
the future, then an Environmental Consultant should be engaged prior to any proposed changes o
consider potential risks and ensure they are managed appropriately.

Protected Trees -
3 No. trees located on site adjacent to the western boundary are subject to Tree Protection Orders and
as such excavation within the root protection zones would have to avoid compromising the trees, whilst
removing 8s much impacted Made Ground as possible, As such the following was recommended:

« Conduct of additional site investigation lecally to TPO3 1o better delineate the extent of Made

Ground impacted with cement bonded asbestos sheeting fragments, to hopefully rationalise
the extent of asbestos remedial excavation required. As previously prescribed in the original
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Remedial Strategy risks to site investigation personnel should be mitigated by the use of PPE
| RPE and dust suppression,

* Production of an Arboricultural Development Report by an Arboricultural Consultant in
accordance with BS5837.2012 inclusive of a Tree Survey and Tree Survey Plan,
Arboricultural Impact Assessment, Arboricultural Method Statement and Tree Protection Plan;

« Ecological inspection of the trees ahead of pollarding to mitigate potential risks to nesting
birds and bats;

« Pollarding of the trees given their size and that the canopy overhangs the position of the
proposed houses;

« Careful removal of hardstanding and any sub-base across the western area of the site by a
small mechanical excavator with a didching (toothless) buckel;

« Following removal of hardstanding and sub-base, excavation of solls will be conducted by
hand 1o mitigate damage to tree roots. Where tree roots become too abundant (close to the
tree trunks) for hand excavation then impacted Made Ground will remain and the cover
system will be “feathered”™ up to the tree trunks subject to guidance by the Arboricultural
Consultant; and

e  Future management of the trees will be required.

Excavation to the eastern side of the Site without Environmental Consultant Watching Brief -

Due to the excavation of Made Ground impacted by asbestos fragments up to 0.60m below the
original ground level, without an Environmental Consultant’s Watching Brief it was recommended that
the resulting stockplie of impacted arisings be disposed of as Hazardous Waste (under dual waste
code 17 05 04 (sod) and 17 06 05* (cement asbestos fragments). Subject to landfill it may also be
possible to dispose of the arisings as Hazardous Waste under 17 05 03°.

The excavated area should be subject to a trial pitting exercise and inspection by a sultably qualified
Environmental Consultant to help confirm that the excavation conducted has removed all asbestos
cement bonded fragment impacted Made Ground. Additionally, a representative number of soll
validation samples should be analysed for asbestos from across the area of concern.
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3.0 Remedial Works

31 Introduction

Further to the previous reports briefly summansed above, SEC was instructed by the Client 1o produce
a Validation Report to document the remedial measures that were implemented during the deveiopment
of the site.

The following describes the remedial measures implemented during the redevelopment of the site from
a former St Johns Ambulance HQ and disused water tower to a two-storey block of flats and 2 no. one
bedroom bungalows inclusive of associaled car parking and soft landscaping.

3.2 Site Description Prior To Remediation

Prior to the conduct of any remedial work, the site comprised an approximately L-shaped plot of land
laid to soft landscaping and bituminous surfacing. Areas previously occupied by buildings have been
demolished and are laid to concrete or Made Ground. The site opens onto Albert Murray Close to the
north and Armoury Drive to the east of the site (see Appendix B — Site Photos).

33 Remedial Works Proposed

In order to help mitigate polential risks associated with the impacted Made Ground that had been
identified on site, remedial measures were proposed as described below.

A Discovery Strategy was 10 be implemented on site 10 help provide a procedure to foliow, in the event
that unforeseen or previously unidentified potentially contaminated arisings were 10 be encountered
during the redevelopment groundworks.

The conduct of a Watching Brief by an Enwironmental Consultant during the preparatory groundwork
and excavation of asbestos and PAH impacted soils and coal tar nch tarmac, in order to document and
validate the remedial excavation work and to help segregate waste arisings for appropriate disposal at
licensed facilities.

Following removal of the impacted Made Ground and coal tar rich tarmac, valdation testing of the base
of the remedial excavation was proposed to help confirm the absence of asbestos.

It was noted that should groundwater be encountered througheut the development of the site, or should
uncontrolled surface water run-off occur on site, then effective management methods should be
implemented on site.

All waste arisings disposed of from site were to be compliant with current EA WM3 guidance. To help

mitigate risks with respect to the residual contamination that will remain on site beneath hardstanding,
it was proposed to record s presence within the Site’s Health and Safety File.
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Prior to SEC's attendance on site 12 no. loads were inadvertently removed by the Client, as part of a
vegetation clearing and levelling exercise from the eastern extent of the site and a contamination
hotspot associated with asbestos fragments, as Inert soils. The remaining stockpded material from this
area, as per the previous Remediation Strategy and Technical Addendum, was then removed from the
site 1o a suilably licensed waste facility,

To mitigate residual risks to future site occupants, ground gas protective measures in fine with
Characteristic Situation 2 were to be implemented on site in all new properties.

To mitigate residual risks to future site occupants, it was also proposed to consult with the water supplier
to confirm their requrements with respect 1o the type of water supply pipe required on site or
altlernatively to include chemically resistant barrier pipe within the design of the proposed development.

All supporting information, including disposal tickets for material removed from site, was required to be
collated upon completion of the redevelopment for inclusion with a Validation Report to confirm that the
risks 1o workers, site neighbours and future site users had been appropriately managed to reduce
exposure pathways as far as reasonably practicable,

34 Remedial Works Undertaken

Discovery Strateqy

Prior to the conduct of intrusive work on site a Discovery Strategy was implemented which provided
protocol for groundworkers to follow in the event that previously unidentified potential contamination
was identified during the works (see Appendix C - Discovery Strategy).

No groundwater or uncontrolled surface water run-off was identified throughout the development
process, and the main contractor iImplemented standard groundwater/surface water management
procedures should this have occurred. However, a previously unidentified underground chamber was
identified on site, which contained liquid, This was managed appropriately and disposed of accordingly,
and more delails on this can be found below within the "Variations' section,

In accordance with the remedial strategy a watching brief was maintained by an SEC Engineer during
the remedial excavation and general preparatory groundwork associated with the construction of the
block of flats and bungalows. Excavation commenced on site on 12" January 2023. Initially, the coal
tar nch tarmac across the site was carefully broken out under the watching brief of a Geo-Environmental
Consuitant. The broken and scraped up coal tar rich tarmac was stockpiled adjacent to the Albert Murray
Close entrance 1o the site upon existing tarmac to enable direct loading into disposal lorries for disposal
to sulladbly licensed waste facilities.
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During removal of the tarmac, the asbestos hotspot associated with this scraping was then excavated
methodically west to east across this area down to the underlying natural soils or unimpacted Made
Ground (~0.55m below the original ground level) (see Appendix B - Site Photos). The arisings of this
scraping were segregated and combined with the asbestos impacted Made Ground stockpile left over
from the previous inadvertent levelling of the southem extent of the site and was loaded directly into
lormes for disposed (o a sultably licensed waste facility as hazardous soils under waste code 17 05 037,
The eastern half of the site was then reduce dug from west to east down to underlying natural soiks.

The western half of the site was excavated approximately 0.55m below the existing ground level down
to underlying natural soils excluding areas to the north of the site, where contaminated soils impacted
with elevated Lead extended beyond the proposed remedial excavation depths (see Appendix B - Site
Photos). In these areas, the impacted Made Ground was removed 10 the proposed development depths
and validation samples were collected to verify the presence or absence of any remaining elevations of
Lead.

A full-time watching brief was conducted during the removal of the Made Ground down to proposed
development depths and an asbestos picking exercise was conducted during the remedial excavation,
to the east of the site and the hotspot associated with TP03, to pre-treat the asbestos impacted Made
Ground prior to off-site disposal, by removing the cement bonded asbestos sheeting fragments for
appropriate separate disposal. All operatives were provided with PPE and appropriate RPE including
disposable suits and FFP3 face masks during the asbestos remediation (Appendix D - Extract from the
Health and Safety File), and Appendix B -~ Site Photos). Dust suppression measures were also
employed to help mitigate the potential for asbestos containing dust generation, using an airless sprayer
and surfactant. During the excavation of asbestos contaminated solls, reassurance air monitoring was
conducted by a third-party laboratory 1o confirm that the risks were being suitably managed with regards
to asbestos fibres during the excavation process (see Appendix E — Air Monitoring Results),

Following the remedial excavation of the hotspol associated with TP03, soi validation samples were
collected from the base and sides of the excavabion to confirm the absence of asbestos (ASB VAL Side
EO01, W01, S01, NO1 and Base 01 - 03). The 7 No. validation samples collected identified an absence
of asbestos following testing for asbestos presence (see Appendix A Figure 3 - Validation Sample
Location Plan and Appendix F — Laboratory Analysis Results).

Following remedial excavation of the rear gardens in Piots 1 — 4 terram was laid around the penmeter
of the site and across areas of proposed rear gardens / landscaping areas (see Appendix B - Site
Photos),

During remedial excavation arisings were segregated and stockpiled for disposal on site o allow for the
removal of soil from site via haulage lorry to help control the impacted matenial in order to prevent
migration of contaminants and dust (see Appendix B - Site Photos).

The centre of the site conained the site office and working cabins for the site works and as such were
not excavated beneath at the same time as the rest of the site. These were moved once development
of the ground floor slabs of all Plots had been completed, enabling excavation to suitable development
levels. Following the relocation of the cabins and the excavation of the area of the cabins, validation
samples were collected from the underlying material (TP04 — base and sides) and analysed for the
comaminants of concern, Lead and PAHS, given that previously TP02 had ientified elevated
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concentrations of these contaminants. Soil analysis for the contaminants of concem identified no
elevaled concentrations above the threshold values.

Remediation of the eastem side of the site (surrounding TP01) which had been identified as impacted
by asbestos was conducted. This area of site was noted 10 have been previously cleared/levelied before
SEC attended site and the ansings had been slockpiled and were removed from site 1o a suitably
licensed facility. Validation samples were collected (Val101, Val102 and Val104) and wentified and
absence of asbestos within this area, confirming acceptable removal of the contaminant.

Alr Monitoring

During both the remedial excavation work and the Asbestos Containing Material picking exercise
associated with the remedial excavation of the asbestos impacted Made Ground at TP03, background
Reassurance Asbestos Ak Monitoring was conducted by an independent laboratory (HFS
Environmental) to help confirm suitable management of dust containing asbestos fibres during the
remedial excavation work, The resulls identified no unacceptably elevated concentrations of asbestos
fibres during the remediat excavation (for full results please see Appendix E — Air Monitoring Results).

Waste Disposal

All individual waste disposal tickets are presented within Appendix G - Waste Disposal Tickets, and a
summary is provided below:

During the groundworks associated with the excavation of solls from the site, a total of 65 No. 20t lorry
loads of non-hazardous waste arnisings were disposed of from site by Mark Luck Ltd to FCC Eurohub,
Box Lane, Renwick Road, Barking, IG11 OSQ (DW 2230123).

In addition, Soil and Stone removed 6 No. 20t lorry loads of asbestos fragment impacted soils as
hazardous waste under classification code 17 06 05* to Edwin Richards Soil Treatment Facility, Portway
Road, Powley Regis. B65 9DN (DW2232774) and 4 No. 20t lorry loads of coal tar rich tarmac under
waste classification code 17 03 01 to Osmonds Environmental Ltd, Greenacres Farm, Old Hay,
Brenchley, Tonbridge, Kent, TN12 7DG.

Upon excavation of Chamber 02, 1 No. 15t grab lorry load of asbestos fragment impacied soils was
removed by Mark Luck Ltd as Hazardous waste under wasle classification code 17 05 03* to
Wolverhampton Waste Treatment, Lower Horseley Fields, WVt 3DT. 4 No. 20t lorry load of hardcore
were removed as inmixed hardcore under waste classification 17 01 07 by Soil and Stone 1o ABC
Crayford.

1 No. skip loaded with a concrete slab with an adhered cement bonded asbestos sheeling and 3 No.
10kg bag of asbestos fragments and used PPE / RPE was removed by Asbestos Waste Solutions
Limited and disposed of at Pinden Ltd, Pinden Quarry, Green Street, Green Road, Longfield, Dartford,
Kent, DA2 8EB as hazardous waste under classification code 17 06 05°.

All waste disposal codes utilised were consistent with the findings of the previously outlined WM3
Assessment for the maternials encountered on site.
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Following the remedial excavation and preparatory groundworks, SEC certified the provision of the
“clean’ cover system provided lo the landscaped areas within which a Hi-Visibilty geotextile membrane
was incorporated (see Appendix A - Figure 4 Landscape Plan, Appendix H - Hi-Visibilty Geotextile
Membrane Specification and Appendix J - Imported Material Delivery Tickets and Chemical Batch
Data). It is noted that during the construction process, the landscaping plan had been adapted with
some areas of shingle becoming concrete areas of shingle as opposed to some areas being reinstated
with Topsoil.

Initially, SEC attended site and collected a sample of impornted Topsoil material (Topsoil Impert 01 A-C)
from a stockpile 1o provide some initial testing to indicate that the matenal was suitable for use. The
findings from the testing of this sample came back as favourable and indicated that the Client could
proceed. It is also understood that Type 1 had been imported and laid to provide safe footings for the
scaffolding. SEC collected and tested a sample of this material also (Type 01 Import 01 A-C), and the
results came back favourably.

SEC attended site on several dates to periodically validate each of the garden/soft landscaping areas
on site. The rear gardens of Plois 1-4 were installed with a hi-visibility geotextile membrane with
imported Topsoil noted over the top to depths ranging between 0.15m bgl and 0.30m bgl. This variation
in imported material depths within these garden areas is due to the presence of trees with associated
Root Protection Zones (RPZ), The RPZs had to be protected from damage, and therefore it was only
possible 10 get the shallower thickness of topsoil within these areas. SEC is of the understanding that
the Client (Council) deait with the constraints associated with arboriculture, such as identifying the RPZs
and observing for root impact during the placement of the imported Topsod, (see Appendix B — Site
Photos and Appendix | - Arboriculture Related Documents).

The remaining soft landscaping areas were also required to be reinstated with clean cover maternal,
and the depth specified was 475mm. This depth was achieved, and validated by the conduct of hand
dug pits through the Topsoll material to prove that a hi-visiility marker/alert geotextile was instated
across each soft landscaped area (see Appendix B — Site Photos). It is noted that some of the smaller
areas of soft landscaping had changed in proposed design, and were 1o be afforded with concreted as
opposed 1o having Topsoll reinstated. These areas were reinstated by concreting over the remaining
soll on site to provide a significant hard capped seal to break the source-pathway-receptor linkage, (see
Appendix B - Site Photos),

The chemical batch data for the imported Topsoil was provided prior to the import of the material, which
identified favourable results given consideration of the proposed residential with homegrown produce
end use (see Appendix J - Imported Material Delivery Tickets and Chemical Batch Data). 9no. samples
of the imported Topsoil were taken and delivered to site for laboratory vakdation analysis purposes o
check that the imported material is fit for purpose as a “clean” cover system, (see Appendix B - Site
Photos (further photos awaited), Appendix A Figure 3 - Validation Sample Location Plan and Appendix
F - Laboratory Analysis Resulls). Similarly, 1no. sample of shingle was sent o the laboratory for testing
to confirm that this material was also acceptable to provide a “clean” cover system,

The topsod and shingle validation samples were analysed for a suite of determinands inciuding

asbestos presence / absence, melals, TPH, speciated PAHs, phenols and pH to confirm the chemical
suitabilty of the material in relation 1o human health based on the proposed residential end use with
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homegrown produce (see Appendix J - Imported Material Delivery Tickels and Chemical Batch Data).
All of the samples recorded results that were considered favourable (see Appendix F - Laboratory
Analysis Results).

Ground Gas Prolection Measures

Membrane Testing Solutions Ltd provided the Ground Gas Protection measures design and validation
of protective measures to be included within the design of residential building. Accordingty, a Design
Verification Plan was produced by Membrane Testing Solutions Ltd which specified the design,
installation and validation processes proposed (see Appendix K for Ground Gas Membrane
Specification, Verification Plan and Validation Certificate).

The new buildings were provided with ground gas protective measures in accordance with
Characteristic Situation 2 of CIRIA C665 inclusive of underfloor ventilation. It is undersicod that Longley
Group installed the protective measures in accordance with the Design Verification Plan and that the
independent specialists, Membrane Testing Solutions Litd validated the installation of the protective
measures (see Appendix K - Ground Gas Membrane Specification, Verification Plan and Validation
Certificate).

It was noted during the validation site visit in February 2024 for the installation of protective measures,
that clay airbricks placed within the bulidings did not provide sufficient ventilation and were required to
be replaced with plastic air bricks. It is understood from the Client that all clay airbricks theoughout plots
1-6 have now been replaced with suitable plastic airbricks, (see Appendix L -~ Confirmation of Plastic
Air Bricks and Appendix B - Site Photos).

It is understood from the Client that the water supply pipe instalied to the new development was
chemically resistant barrier pipe and comprised 32Zmm Type A Coil Puriton Barrier Pipe, (see Appendix
M — Chemically Resistant Barrier Pipe Specification and Appendix B — Site Photos).

The presence of residual ground contamination remaining on site in areas that were not subject to
preparatory groundwork to sufficient depth to remove the contamination, has been recorded within the
Site Health and Safety file (see Appendix D ~ Extract from the Health and Safety File).

Further to this, in order 1o help manage the risks to human health from prevent future exposure to PAH

or Lead contaminated soils, no intrusive groundwork should be conducted on site without prior risk
assessment by a Geo-Environmental Consultant.
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Variati

As previously mentioned, a Technical Addendum was implemented prior 10 any remedial excavation
due to a change in the proposed working method and the inadvertent excavation and removal of
asbestos impacted soils by the Client from the eastern area. The key variations are detailed as follows:

PAH and Lead impacted Made Ground

The variations outlined within the Technical Addendum included for the excavation of PAH and Lead
impacted soils down to formation level rather than their complete excavation and that validation testing
would then be required at the base of excavations to identify any remaining contamenation to be
documented within the Health and Safety File.

Tree Protection Orders

Due to Tree Protection Orders on site, Made Ground impacted with asbestos could not be completely
removed from site as prescribed ceiginally within the Remedial Method Statement. Any excavation was
therefore to be conducted by hand and upon the identification of abundant tree roots the prescribed
“clean cover system” will be truncated to be feathered up as one gets close to the tree trunks,

Excavation of Asbestos Impacted Soils

Inadvertent excavation of asbestos cement fragment impacted soils up 1o 0.60m bgl to the east of the
site without an Environmental Consultants Watchéing Brief. Trial pitting exercises were conducted across
the eastern extent of the site and inspection by a suitably qualified Environmental Consultant to ensure
that all asbestos cement bonded fragments had been suitably excavated from this area. 2 No. handpits
were conducted within the area that had been reduced / excavated to enable the collection of validation
samples and visually confirm an absence of cement bonded asbestos fragments. A representative
number of soil validation samples were conducted in this area which confirmed no asbestos within this
analysis (see Appendix F - Laboratory Analysis Results).

Previously Unidentified Chambers

During the remedial excavation of the site 3 No, previously unidentified Chambers were identified across
the site. All chambers were observed and documented by both a suitably qualified archaeologist and
Geo-Environmental Consultant.

The largest chamber (Chamber 01) was identified beneath the existing Water Tower ground floor siab,
The Chamber was approximately four metres in width and eleven metres deep and was largely filled
with soil and miscellaneous waste (metal and domestic items). Upon identification of Chamber 01 the
infill material was partially excavated to enable the collection of samples to facilitate disposal to a
suitably licensed waste facility. The analysis conducted identified that the Chamber 01 infill material
was suitable for disposal as Non-Hazardous soil (see Appendix F - Laboratory Test Results). Due to
the depth of the chamber and therefore the volume of infill matenal it was agreed that the chamber be
excavated to a sufficient level to enable the placement of a concrete slab which would provide a
sufficient pathway break to any future residents and enable the laying of steels to bridge the chamber,
due to the proposed development footings extending across Chamber 01 (see Apperdix B - Site
Photos).
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Chamber 02 was identified within the northeast comer of the site approximately 0.80m in width, 1.5m
in depth and 1.2m in length and was filled with misceflaneous waste and soil. Chamber 02 was capped
by a concrete slab into which a sheet of corrugated cement bonded asbestos had been set as re-
enforcing. Upon excavation fragments of cement bonded asbestos were identified, ranging in size from
~1cm to 1m in length. Due to the identification of asbestos sheeting fragments, excavation was paused
until the relevant asbestos awareness trained personnel were equipped with suitable PPE and RPE
(Category Il Type V overalls, FFP3 face masks and latex gloves) and dust suppression was employed
(see Appendix B - Site Photos). Following this, Chamber 02 was excavated, and all arisings were
segregated and sheeted awaiting testing and disposal to a suitably licensed waste facility. Analysis of
the infill material identified the solis to be hazardous for disposal under waste code 17 06 05° due to
the presence of chrysotile asbestos fragments. Chamber 02 arisings were dampened and sheeled
whilst awaiting disposal. Upon removal of all infill material Chamber 02 was broken 1o facilitate the
levelling of the ste. Chamber 01 and Chamber 02 were considered to fikely have been associated with
one another due to Chamber 02 containing approximately 4" metal pipes that were identified to lead off
in the direction of Chamber 01.

Chamber 03 was identified adjacent to the northeast comer of the previously existing Former St Johns
Ambulance HQ at approximately 1m? in size and was identified to be filled with rubble and water, The
chamber was maintained and not broken to enable the testing of the contained water. Analysis identified
the water to be contaminated and require disposal to a suitably licensed waste facility. As a result, the
water and rubble were removed from the Chamber by Tardis through a large diameter suction tube
and removed to a suitable facllity at McGovern House, Amberiey Way, Hounslow, Middiesex, TW4 6BH
(see Appendix N - Tardis Disposal Ticket) for appropriate disposal, Upon the removal of the water and
rubble a small excavation was made beneath the chamber to facilitate the collection of a soil sample
from beneath for testing. Analysis of the sample identified no elevations of contamination that may pose
a risk to future residents (see Appendix F for Laboratory Test Results).
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4.0 Conclusions and Recommendations

Remedial measures have been implemented on site during the construction of the residential buildings
and associated gardens in accordance with the Remedial Strategy and subsequent Technical
Addendum. Measures inciuded a watching brief during groundworks and remedial excavation by an
Environmental Consultant, provision of a certified “clean” imported cover system to areas of soft
landscaping, appropriate wasle disposal, management of risks to human health associated with
asbestos soil contamination and inclusion of ground gas protection measures within the properties.
Additionally, residual contaminated soils which remain capped by hardstanding have been recorded in
the sites Health and Safety File so as to manage future risks.

It is therefore consadered that potential risks associated with contaminated land are now low and the
site is considered suitable for the proposed residential end use.

Please note however, that should it be proposed to change the site use or layout, or should additional

ground information be obtained, then at the earliest opportunity the potential risks should be re-
appraised by a Geo-Environmental Consultant,

4768 23 01 26 Rpt 02 Rev AAS M1 23



SEC Ltd Validation Report for Remedial Work
Former Saint Johns Ambulance HQ, Armoury Drdve, Gravesend, DA12 1NB

5.0 General Limitations and Exceptions

1.  The advice given in this report with respect to contaminated land/pollution is based on the
guidelines available at the time of writing and is subject to approval by the regulators.

2. The Chent is advised that the conditions observed on site by SEC at the time of the investigation
are subject to change. Certain indicators of the presence of hazardous substances may have
been latent at the time of the most recent site reconnaissance, investigation or fieldwork and they
may subsequently have become observable,

3. Comments made relating to land gas or groundwater conditions are based on observations made
at the time of the investigation unless otherwise stated. The normal rate of conduct of an
exploratory hole does not usually permit the recording of an equilibrium groundwater level for any
one strike. Land gas and / or groundwater conditions may vary as a resull of seasonal or other
effects,

4. Ground contamination often exists as small discrete areas of contamination and there can be no
certainty that any or all such areas have been located, sampled and/or identified. This is
particularly significant for an investigation by boreholes as a relatively small sample of soil is
extracted, which may not be entirely representative of the surrounding ground conditions.

5. The opinions expressed in this report are based on the ground conditions revealed by the site
works, together with an assessment of the site and of laboratory test results. Whilst opinions may
be expressed relating to sub-soil conditions in parts of the site not investigated, for example
between or beyond borehole positions up to the site boundary, these are only for guidance only
and no kability can be accepted for their accuracy,

6. This assessment may be subject to amendment in light of additional information becoming
available.

7. The findings and opinions conveyed in this report are based on information obtained from a
variety of sources, induding that from 1) previous site investigations and 2) chemical testing
laboratories, and which SEC has assumed are correct. Nevertheless, SEC cannot and does not
guarantee the authenticity or reliability of the information it has relied upon. SEC can accept no
responsibility for inaccuracies within the data supplied by other parties.

8. This report is written in the context of an agreed scope of work between SEC and the Client and
should not be used in a different context. In ght of additional information becoming available,
improved practices and changes in legislation amendment or re-interpretation of the assassment
or report in whole or part may be necessary after its original submission.

9. This report is provided for sole use by the Client and is confidential to them. No responsibility
whatsoever for the contents of the report will be accepted 1o anyone other than the Client.

10. SEC believes that providing information about limitations is essential to help the Client identify
and thereby manage risks.
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11. The copyright of written materials supplied shall remain the property of SEC but with a royalty-
free perpetual icence, granted to the Chent on payment in full of any outstanding monies,

12. SEC does not provide legal advice and the advice of the Client's legal advisors may also be
required.

13. The use of data generated by this site investigation for the design of foundations was outside the
scope of this report,

14. SEC notes that this assessment is subject 1o regulatory review and approval.

15. This report represents a stage in an iterative process of investigation and assessment and as
such it is possible that further work may be recommended.

16. An ecological, topographical or asbestos survey was outside of the scope of this report.
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Appendix B
Site Photos



Photos 1 + 2 - Showing area of remedial excavation for asbestos testing, identifying PPE, mechanical excavator and lorry foe

disposal




Photo § - Chamber 5 identified to the northeast

Photos 6 + 7 - Chamber 2 (left) and Chamber 3 [right) to the northeast and south of the site respectively



Photo 8 - Lorry and mechanical excavator used to remove coal tar nch tarmac

Photos 9 « 10 - Example soil validation samples from beneath the tarmac hardstanding



Photo 11 - Example photo showing levelled site

Photos 12 « 13 - Examples of trenches dug for foundations
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Photos 17, 18 + 19 - Example of hi-visibility membrane placed within soft landscaped areas

Photos 20 + 21 - Example imported topsoll sample collected for validation testing



Photos 22 + 23 - Examples of reinstatement with concrete hardstanding

Photo 24 - Example reinstatement of soft landscaping



Photos 25 + 26 - Example of barrier pipe used

Photo 27 - Example of hi-visibility geotextile membrane used
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SEVENOAKS
ENVIRONMENTAL
CONSULTANCY

DISCOVERY STRATEGY
CONTAMINATED MATERIALS

SITE: Former St John's Ambulance Station, Armoury Drive, Gravesend

INTRODUCTION

We understand that the site previously comprised pant of Gravesend Barracks and was used

Ambulance as a garage 1o park their vehicles. In addition a water tower occupled the site. The proposed re-
development of the site involves the clearance of existing structures and hardstanding to make
construction of a 2 No. storey block of flats and 2 No. detached bungalows with communal and private gardens.
The site will be undergoing some ground contamination remedial work associated with Made Ground containing
cemen! bonded asbesios sheeting fragments and elevaled concentrations of PAHs and lead as discussed
within the Remedial Strategy document. A Discovery Strategy s to be implemented on site 1o provide a protocol
1o foliow In the event that previously unidentified potential ground contamination Is encountered during works.

Its purpose is 10 define the process 1o be undertaken on site in the event that previously unidentified ground or
water contamination or suspicious objects (e.g. cement bonded asbestos sheeting fragments) are discovered
during the redevelopment of the site. Should suspected evidence of contamination be identified then work
should cease until additional separate assassment has been conducted by an Environmental Consultant. It is
intended 1o be undersiood and followed by all on-sile workers and for all new site workers to be made aware of
the procadura,

HOW TO IDENTIFY POTENTIALLY CONTAMINATED MATERIAL

* Looks / colours - .9 black, purple, pink, grey olly or has an iridescent sheen
* Odours / smelis ~ 2.g. has an cil, fuel or solvent type of ocdour

« Man made fragments - 0.g. paint or oil tins, cans or drums, car parts, botties, glass, metal, rubber or
rubbish fragments

* Ground contains foreign fragments of cement bonded (potential asbestos) sheeting, coalicoke, clinker, ash

« Subsurface structures / vessels, concrete or metal e.g. oll or asbestos filled pits or tanks, walls, metal pipes
and sandbags

(N.B, These are examples only - This kst is not exhaustive, If in any doubt then ask)
PROCEDURE

ldmhgﬂnndmwmmmmlmhdawwmmlﬁdhmwbommtm
she, it must be investigated further, the Local Planning Authority must be informed immediately of the nature
and degree of contamination present and a method statement detailing how the unsuspected contamination
shall bo dealt with must be prepared and submitted to the Local Planning Authority for approval in writing before

being impletmented,

4551 Discovery Strategy 01 Rev A



On the discovery of any suspicious material or buried structures during the redevelopment of the site, the
following procedure should be followed:

«  Site Personnel to immediately inform Client / Site Manager. Do not investigate it yoursell.

e Clent / Site Manager to inspect and confirm the observations of potentially contaminated malerial and will
Inform Sevenoaks Environmental Consultancy Lid. The area will be cordoned off and work will cease in
the vicinity,

s Sevencaks Enwironmental Consultancy Limited will attend site o inspect and sampie the material in
question for laboratory testing to evaluate i the material in question has been reporied on previously and
will attempt to quantify the exient and volume of any potential contamination if not.

¢ The Environmental Health Officer at the Council will then be notified If the material has not been reported
on previously that potentially contaminated material has been discovered and will be forwarded the relevant
laboratory data and a remedial strategy for their approval in the event that the material is to be classifiod as

CONTACT DETAILS

Environmental Consultant:
Sevenocaks Environmental Consultancy
145a Hastings Road

Pembury
Tunbridge Wells
Kant

TN2 4JU

Contact: Damian Jones
Tel: 01892 822 999
Email: d jones@sevencaksanvironmental.co.uk

Regulator:

Gravesham Borough Council
Civic Centre,

Windmill Street,

Gravesend,

DAI2 1AL

Tel; 01474 337000

Client

Longley Group

Unit 4 Brook Court,

Blakeney Rd,

Beckenham,

Kent,

BR3 1HG

Contact: Samuel Parry / Chris Ward

Tol: 0203 846 8793
Email: Samuel parry@iongleygroup.co.uk / chrigtophiar.w

4551 Discovery Stralegy 01 Rav A



DECLARATION

- ""_(3“.:’&\\\0&4.
\X- Durd |
Y\o v -'rn"..'.J. !
enm sz kg
Sh.ents lcakal
M. <udmalel
L. Sulrmala-)
G- AhentAu
2. HiySZ
AU 1Y ngin
SEerIRen |

\

> 2i\ndad |
Lee \’Q\pla) |
[ <

e\ LAY
’5' M(‘\l;f} L’LA:‘KI

Company/ Work
Position
Glus BAOH |
BT Glw
DO Vi g L%
[\1 24 Cavxiae |

A = \)f\ L‘(J_)( L

| LaNoowrlsr POy |
L MaCnine Orgser |
| Soreaca e

(.—;gg}_,g? ATCHV

\ e

LA

< -
2\ SDupei s es

| Lok ovre cor

2= Gl

have raant
Ve read,




SEC L $
Remediation Strategy
Armoury Drive, Gravesend, DA12 1CT

Appendix C

Remedial Targat Values

4551 22 04 29 Rpt 02 Rev A BD SP



Appendix D

Extract from the Health and
Safety File



¥ LwINOLETY

2.134 Remaining Environmental Mazards

The following is 8 list of any materials and processes that could create an adverse environmental
- IMPact a5 3 resifl of their use and maintenance:
| Waste removal and daposals New Budd ara Determine ¥ the materials can be recycied
Equipment or reused

efficant option.
Mirimise the Carbon foctpring associsted
with Suposad by chooming environmaentady
friendy mathods.
Take messures 1o prevert pollution dunng
dsposal actvities.
Explore aiternatives 10 lanafil disposal to
ormvirorenertal
2 Chermicaly used during the New Buid o Ensure that o chamcaly ice ciad n
installation process can Matersly sccordance with manufactyrer's
contaminate the sod, water, or Instructons and safety protocols, and that
alr f not property handled and proper procedures are in place for handling
disposed of #nd Gsposing of hatardous matenals
3 The tesideg and equipment New Buia and Ensure that the buliding and eguipment
end-ofdfe disposal Can pose 3 Equipmant eng-ofife duposal is planned and
rish 10 the anvirormant if not managed in accordance with
property managed anmvirorenental ragulations, #nd that proper

respongible Sispossl facites
4 Contarminated Land Risk New Build end Onginal Made Ground materal remans
Naragement SurTounamgs cross the site underiying the new
buliSngs, sreas of hardstandeg and the

been provided to pll of the tandicaged ard
garden areas. If in tha future any intrusive
work is required Denesth areas of auisting
hardstanding, bulldings or the “Cean”
ol cover system then jo Geo-
Eraroremental Enginesr thould be
consutted prior 10 the work 1o help
mansge potertisd rendudl raky
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Job No 17613 Client job No Report No A-17613-19-001 - Issue 1 Date 27012023
Site Address Albert Murray Close, Gravesend, DAL2 ILT
Bsue Number Date Publisher Reason
1 10/06/2023 HFS Environmental
Page 2 of 8
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©OHFS

anvironmental

Job Details
Certificate Type Alrborne Fibre Concentration Date 27/01/2023
Chent Details Sevenoaks Environmental Consultancy Ltd Job No 17613
Site Address Albert Murray Close, Gravesend, DAL2 ILT Report No A-17613-19-001 - ssue 1
Contractors Detads Sevenosks Enviranmental Consultancy Ltd Client job No
Location of work area See plan Start time 11:35
Supervisors Name A Stocks Asbestos Type Unknown
Description of works Excavation works.
Summary

Air testing was carmed out and the samples analysed under a microscope. A calculation was used Lo measure the airboene hbre fevels
(8l respirable fibres were counted, nol just asbestifonm), The resull of the air test/s in fibres per millilitre of air, wese

Sample Type Reason for Sampling Location Reosult
A-17613-19-001-1 Reassurance During excavation works 1 < 0.01 fimd
A-17613-19-001-2 Reassurance During excavation works 2 < 0,01 fiml
A-17613-19-001-3 Reassurance During excavation works 3 < 0,01 /ml
A-17613-19-001-4 Reassurance During excavation works 4 < 0.01 /mi
A-17613-19-001-5 Reassurance During excavation works 5 < 0.01 )mi
A-17613-19-001-6 Reassurance During excavation works 6 < 0.01 (/md

Analyst Darren Swain Signature ] M [me  |1sas Date | 27012023

Opmions and intorpretations contaned witha this roport e outside of our UKAS accreditation, 53
sccordance with documsentied in-house test methods and procedures based on HSG248 Ed2 (Test Procedures 1and 2). Any deviations from these
procedures are noted within the comments section of the report.

mpling and testing was camied out in

Page 3of 8
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OHFS

anvironmental

4026
Job No 17613 Client job No Report No A-17613-19-001 - Issue 1 Date 27012023
Site Address Albert Murray Close, Gravesend, DAI2 ILT
Air Test Results

Sampie No Pump No | Cowl No Location Start Time | Finish Time |  Volume LoQ m‘d
A-17613-19-001-1 | SP-049 00l i 11:46 12:44 6815 0.01 < 0.01 fimd
A-17613-19-001-2 | SP-012 D02 2 11:46 12:44 696 0.01 < 0.01 fimd
A-17613-19-001-3 | SP-012 D05 3 12:49 1350 488 001 < 0.01 fimé
A-17613-19-001-4 | SP-049 D06 4 12:51 1353 496 001 < 0.01 fimd
A-17613-19-001-5 | SP-012 D01 5 13:56 14:56 480 0.01 < 0.01 f/md
A-17613-19-001-6 | 5P-049 D02 6 13:56 14:56 480 0.01 < 0.01 fimé

LOQ = Limi of guantification

sooure [t | T | i | g | raecom | s o |
A-17613-19-001-1 12 115 1175 56 0 200 0.000
A17613-19001-2 12 12 12 58 0 200 0.000
A-17613-19-001-3 8 8 8 61 0 200 0.000
A-17613-19-001-4 8 8 8 62 0 200 0.000
A17613-190015 8 8 ] 60 0 200 0.000
A-17613-19-001-6 8 8 8 60 0 200 0.000
Micrascope no MS-04 Sampies scanned using x10 obpective Yes
Laboratory type Mobéde Exposed Filter Diameter {(mma2) 225
Laboratory reference HVI8 LWM | Flowmeter No: FLO-02
NPL Test Slide No NPL-04 Flowmeter No; FLO-05
Stage Micrometer No SM.02 NPL Band 5 Achieved: Yes
Barometer / Thermometer Reference T8.002 Graticule Diameter measured (um): 100
Air pressure (mb) N/A Timepiece Reference M08.01
Temperature {"C): NiA Field Blank Result NA

Samping anc Tedaing s Carmed o0t I6 aCCordance With current legisiation and guidance as detalied in e analysts guide WSG2ES E42 a0d company Indouse

Tecrmical Procedures
NOTE

{*) UNCERTAINTY OF MEASUREMENT: The iowes brret of accusatn moasismment (e lovel, Dml) of the abowe methad is stated in H5G248 E42 a5 about 0010

Atrwiiml When e sample volume 15 gual 13 o grogter han S50 Mres pndd 200 grotioule Belcs are examined, e result iy be expressed 08 «0.000md For samgle
vohumes bedow S50 Atres and courts of Sess than 200 graticyles, the lower Bt of atowraste mewsurement will be highes
{+) ACTUAL FLOW RATE: Detenmined by averaging the calbrited btermediate Sow rate andior whese difererces b amblert temperatiess andior pressures

botwoen the CoRAAION and Sampiing Stes are groater than ¥

Y|
Analyst Darren Swain Signature |1 Date 27012023
~ S
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Report No
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TSP 004 . Alr test

Photogra

phs

Photograph 21

Page G of 8

107

T: 020 8460 7760 | E: booking@hfsenvironmental co.uk | Web: www. hfserrironmental co,uk

Rev P . 0519




©OHFS

anvironmenta
Job No 17613 Client job No Report No A-17613-19-001 - Issue 1 Date 271012023
Site Address Albert Murray Close, Gravesend, DAL2 ILT
Photograph 21110
Page 7 of 8
TSP 004 . Air test T: 020 8460 7760 | E: booking@hfsenvironmental co.uk | Web: www hfsernironmental co.uk Rev P . 0519




OHFS

anvironmental

Job No 17613 Client job No Report No A-17613-19-001 - Issue 1 Date 27012023
Site Address Albert Murray Close, Gravesend, DAI2 ILT
Photograph 21111
Page Bof 8
TSP 004 . Alr test T: 020 8460 7760 | E: booking@hfserwironmental co.uk | Web: www hfsernironmental co,uk Aev P . 0519




Appendix F

Laboratory Analysis Results
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Site Gravesend

C 4 Additional R. K :
Order No: 4768 —
[Reporting Date: 10/02) 2023 DETS ble No 031973

Lead (70 CE 356 708] 73
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[Soil Analysis Certificate
DETS Report No: 1408 Date Sampdod 04,02/23]

Sevenoaks Envvironmental Consultancy Ltd Time Sompled|  Nooe Sugpbed
Site Reference: Gravesend TP/ BN VAL MPLIA

[Project / Job Ref: 4768 W
Ovrder No: 4768 m 005
feporting Date: 10)02) 2023 DETS e3970]

Determinand RL| Accreditation
'll N N 15017025

Lead (P <3 MCERTS] 20
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) oy arfhene]

Senao{a pyTene 0,91 uaql <8l <@l
ol 3,2 3-cdjpyrene: MCE 0. 554 < 0.1 <01
Diberial e h et acene| MCERT < 1.)2 < <2
Ben ok g ‘pDeryiens &, <0 <
Tota EPA-LG PAMS! MCER L& 153/ < 1.0/ < 1.0
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DETS Sample No TP / BH No wml M(-)l
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31974 VINIITE

319 9

31976 VAL 1L Noow
MNosture content & pavt of procedure E003 & & nox an accreaited test
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DETS Ltd

Kent ME17 2N
Tel : 01622 850410

Determinand Brief Method Description
[ of
3 . [ by 1000
O 2 Determination of hecrvlent Chomium i SOl Dy exraction in water then by acdilication, addtion of

30 - & f

Bectres Conmuctiny Dotermmonation of el cs conductivity by adation of saturated caloum suiphte folowed by

Bectrics Conductivity | Dutermination of @hoctrical conductivily Dy sdSTon of wirter fodowod By eleclrometric meaiurement

BRS¢ e 2 e ¢ e

Matrix | Anatysed
& ?
E A
Sol i)
Sol D
Sol AR
- -
EE=.
ol LY
ol AR
Sol AR
|_Sol D of slemertal GG
| _Sol AR 0 - C40 of
sl AR e i at
<ol AR P TEXAS (G608, C8-C10, CIO-CLZ JDeterminaton of acetoney™exane extractatie hydrocatons by GE-FID tor CF to C40. C6 %o O by
c12 N
7T Pharde - W
TR ) en [
S o ' T
| Sol [} 1OC (Tors Carton [0 7
Sol AR 3 of discrene A
<ol D FOC {Fraction Organic Carbon Detenmination of Fraction of Organic Carton Dy Qddsng with potassiam dchromate folowed Dy 010
<ol o Lom on fgnitien @ 4 Determination of K055 On JQnition in o8 Dy gravimetrically with e sample baing ignted in 2 mufe ©19
3 > - [543
- - 0|
<ol AR Mirersd O (C30 - C40) Beann/ Acatonn extractitie oy frctionatiog with S9% €004
[ Sol AR : £00) |
[ Sol i) Ntrate - Water i1 ] . h E007 |
Sal D i Determination of Ofganic maer Dy Cddsing with potasium Gchwomate folowed Dy Biration with 010
<ol AR PAN - Spacated (LPA 16 mdmmwmmhmmmmwﬁcmmm Lous
tiS :
AR L2007
T 1 o £O2L |
[ Sal y H |E00) |
<ol 0 - T EoL) |
|_Sol D SO4) - s Wiy L) 003
0l D Sulphate (a5 SO4) - Water Solutée [2: 1 ) Debermination of water soiuble extraction with water followed by ICP-OES E014
™~ AR ] 3 - . E018
S ) : : [
sol AR SV0c Determinaton of sesv-wolatie Orpanic compounds by exiraction n acetone and hexane fobowed by Lo
<ol AR Thiccysnate (i SN Determinaton of SHoCytnabee by extraction n CAURBC soda followed try Acafcation Sabowed by w17
| Sol o I e ! peth sobaen i E0L: |
Sol D Totat Organic Carbon (T0C) Determination of SrQanic matter Dy oodang with potinsiom dChromate fodowed By DLration with EOL0
TP QWG (a4: C%- 08, G0, O8CILO,
Sol AR CL10-C12, C12<C16, CL6C21, C21-C34 |Detarmiration of hexane/acetons extractable hydrocartons by GC-FID fractonating with SPE EO04
e CSC7, 0708, C8-C10, C1OCL2 Jeartridge for 8 to O35, €5 to C3 by headspace GONS
CL2C18, C16-C21, QQ1-035)
TP LM (ak: CS08, 068, CSCL0,
<l ™ CI0<C12, C12<C10, C1oCl8, CI5Ca4 | Determination of e/ scetone extractable hydrocirtons by GE-ID fractionating with S 004
oroc C5-C7, €708, C8-C10, C1O-CLZ Jeartridge for €8 to C#, CS to OB by headspace GC-MS
CI2:CL6, C16C21, 21035, 350
ol : ECO: |
_8"_63 T
AR As Recolved
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Environmental Ltd
Ste Reference! Gravesend
Project / Job Reft 4768
No: 4
Date: 17/02/2023
Dt 9 X! Labio 18
epteraenel  mgwe] <01 ICERTS, <0 <2l
cenaphiene] %l <0l MCERTS) <01 <0l
Caraptthene ahed <01 “C_!_lﬂl <01 <@l
Fhuo 2kl <01 MCERTS]| <01 <01
: <01 MCER <01 <91
thracane) [} o <01 MCE <01 <01
Forant o <01 MCER <Dq 015
8 gl <01 MCE! <01 032
o nttracs aka] <01 mce <oyl <9
Chrysens] 2%l <91 MCERTS] <01 <01
Borrol b Nucr athe ma%gd <01 MCER] <01 <01
eniaod ko athene) el <0 A | <ol
Senoo{a oyrene] g%l < 0.1 <01 <1
el 1 ( gryrene| 2%yl <01 MCE <01 <01
DBerta p h anthr aceng) a%el <0 3 <01 <Q1
Benao{ghi peryiens makpl <01 ICERTS <oi] <0l
Toes EPAL6is]  matad <16 MCER < 16 < 1.6]
n B e are andy ML Crvciies (N el anky ) 0, houm) 30d chay a0 S EDer TuETs I o wope of sLreomeon
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Y8

EPH Texas (>CB » C10)
1

EPH Texas (»C10 -~ C12)
I

P Texas (>C12 - C16)

P Texas (>C16 - C21) ¢

B0 1
TP Tewas (>C21 - C4D) - "9"'9I <4 MCERTS <6 108
£PH Texas (Ob - C4D) 1 m[ <6 NONE <6 128}

0] Mo e e e Oy

scredted (UK oy ondy) S send,
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DETS Sample No TP/ BH No| AddSmional Refs|  Depth (m) Sample Matrix Description
e3x201] TYPe O Imoort 03 A AD+ None Spoikec] 2.0 Beown gravel with stones
633292| Topeod Imeort 01 A ABYQ e Supoied] “‘lmmwmw
Nosture conlent & pant o procadiy EOC3 8 & 0ot an acoredited lest
Teaficet Sanie &
Urmitatie Savple ™
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Kent ME17 2N
Tel : 01622 850410

Determinand Brief Method Description
[ of
3 . [ by 1000
O 2 Determination of hecrvlent Chomium i SOl Dy exraction in water then by acdilication, addtion of

30 - & f

Bectres Conmuctiny Dotermmonation of el cs conductivity by adation of saturated caloum suiphte folowed by

Bectrics Conductivity | Dutermination of @hoctrical conductivily Dy sdSTon of wirter fodowod By eleclrometric meaiurement

BRS¢ e 2 e ¢ e

Matrix | Anatysed
& ?
E A
Sol i)
Sol D
Sol AR
- -
EE=.
ol LY
ol AR
Sol AR
|_Sol D of slemertal GG
| _Sol AR 0 - C40 of
sl AR e i at
<ol AR P TEXAS (G608, C8-C10, CIO-CLZ JDeterminaton of acetoney™exane extractatie hydrocatons by GE-FID tor CF to C40. C6 %o O by
c12 N
7T Pharde - W
TR ) en [
S o ' T
| Sol [} 1OC (Tors Carton [0 7
Sol AR 3 of discrene A
<ol D FOC {Fraction Organic Carbon Detenmination of Fraction of Organic Carton Dy Qddsng with potassiam dchromate folowed Dy 010
<ol o Lom on fgnitien @ 4 Determination of K055 On JQnition in o8 Dy gravimetrically with e sample baing ignted in 2 mufe ©19
3 > - [543
- - 0|
<ol AR Mirersd O (C30 - C40) Beann/ Acatonn extractitie oy frctionatiog with S9% €004
[ Sol AR : £00) |
[ Sol i) Ntrate - Water i1 ] . h E007 |
Sal D i Determination of Ofganic maer Dy Cddsing with potasium Gchwomate folowed Dy Biration with 010
<ol AR PAN - Spacated (LPA 16 mdmmwmmhmmmmwﬁcmmm Lous
tiS :
AR L2007
T 1 o £O2L |
[ Sal y H |E00) |
<ol 0 - T EoL) |
|_Sol D SO4) - s Wiy L) 003
0l D Sulphate (a5 SO4) - Water Solutée [2: 1 ) Debermination of water soiuble extraction with water followed by ICP-OES E014
™~ AR ] 3 - . E018
S ) : : [
sol AR SV0c Determinaton of sesv-wolatie Orpanic compounds by exiraction n acetone and hexane fobowed by Lo
<ol AR Thiccysnate (i SN Determinaton of SHoCytnabee by extraction n CAURBC soda followed try Acafcation Sabowed by w17
| Sol o I e ! peth sobaen i E0L: |
Sol D Totat Organic Carbon (T0C) Determination of SrQanic matter Dy oodang with potinsiom dChromate fodowed By DLration with EOL0
TP QWG (a4: C%- 08, G0, O8CILO,
Sol AR CL10-C12, C12<C16, CL6C21, C21-C34 |Detarmiration of hexane/acetons extractable hydrocartons by GC-FID fractonating with SPE EO04
e CSC7, 0708, C8-C10, C1OCL2 Jeartridge for 8 to O35, €5 to C3 by headspace GONS
CL2C18, C16-C21, QQ1-035)
TP LM (ak: CS08, 068, CSCL0,
<l ™ CI0<C12, C12<C10, C1oCl8, CI5Ca4 | Determination of e/ scetone extractable hydrocirtons by GE-ID fractionating with S 004
oroc C5-C7, €708, C8-C10, C1O-CLZ Jeartridge for €8 to C#, CS to OB by headspace GC-MS
CI2:CL6, C16C21, 21035, 350
ol : ECO: |
_8"_63 T
AR As Recolved
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Certificate - PAHS
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Environmental Lt Tione hune
Site Reference! Gravesend TP/ BM No| Chamber 02 ¥
Job Rel: 4768
No: 4768
Date: 20/02/2023
e vl <01 MCERTS <0\
Corapi T e a%d <01 MCERTS) < 0.1
e athe] <01 MCERTS <0}
2%l <01 MCERTS| <04
awgy <01 MC <01
gl <0 <01
¥l 2%l <01 MCE <01
aWgl <01 na:%a <0.1)
Banao( o ertracens ] <01 MCERT: <ol
Chrysene gl <01 MCERTS| <01
Boraolb ucrasthe: g <O} m'g <01
Bendo{k M ucrprthenel k< <0
po{ 0 Joyrene pwyd <01 MCERTS, <0l
T (of feryrrre) a¥%a] <01 MCE <01
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v

< 0.

EPH Tt (5O « C10) ¢
1 <1

EP Texas (»C10 - C12) 3
TR WNJ[ <1 MCERTS) <1
EPH Texas (»C12 - C16) 3 l <3 <i

P Texas (>C16 - C21) - l l

EMID T maky <1 MCIRTS <\
P Texas (>C21 - C40) - I <d =
P Texas (06 - CR0) l <6 17
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DETS Sample No TP / BS No wml Depth (m) Samghe Matrix Description

633992 Cramber 02 VAL mm Nooe Supiied] 10, NGy Sry WItH Wgetation

Mosture content & pavt of procechure E007 & & not an accredited best
oot Sange

Page Sl 7



ADETS ™E=

DETS Ltd

Kent ME17 2N
Tel : 01622 850410

Determinand Brief Method Description
[ of
3 . [ by 1000
O 2 Determination of hecrvlent Chomium i SOl Dy exraction in water then by acdilication, addtion of

30 - & f

Bectres Conmuctiny Dotermmonation of el cs conductivity by adation of saturated caloum suiphte folowed by

Bectrics Conductivity | Dutermination of @hoctrical conductivily Dy sdSTon of wirter fodowod By eleclrometric meaiurement

BRS¢ e 2 e ¢ e

Matrix | Anatysed
& ?
E A
Sol i)
Sol D
Sol AR
- -
EE=.
ol LY
ol AR
Sol AR
|_Sol D of slemertal GG
| _Sol AR 0 - C40 of
sl AR e i at
<ol AR P TEXAS (G608, C8-C10, CIO-CLZ JDeterminaton of acetoney™exane extractatie hydrocatons by GE-FID tor CF to C40. C6 %o O by
c12 N
7T Pharde - W
TR ) en [
S o ' T
| Sol [} 1OC (Tors Carton [0 7
Sol AR 3 of discrene A
<ol D FOC {Fraction Organic Carbon Detenmination of Fraction of Organic Carton Dy Qddsng with potassiam dchromate folowed Dy 010
<ol o Lom on fgnitien @ 4 Determination of K055 On JQnition in o8 Dy gravimetrically with e sample baing ignted in 2 mufe ©19
3 > - [543
- - 0|
<ol AR Mirersd O (C30 - C40) Beann/ Acatonn extractitie oy frctionatiog with S9% €004
[ Sol AR : £00) |
[ Sol i) Ntrate - Water i1 ] . h E007 |
Sal D i Determination of Ofganic maer Dy Cddsing with potasium Gchwomate folowed Dy Biration with 010
<ol AR PAN - Spacated (LPA 16 mdmmwmmhmmmmwﬁcmmm Lous
tiS :
AR L2007
T 1 o £O2L |
[ Sal y H |E00) |
<ol 0 - T EoL) |
|_Sol D SO4) - s Wiy L) 003
0l D Sulphate (a5 SO4) - Water Solutée [2: 1 ) Debermination of water soiuble extraction with water followed by ICP-OES E014
™~ AR ] 3 - . E018
S ) : : [
sol AR SV0c Determinaton of sesv-wolatie Orpanic compounds by exiraction n acetone and hexane fobowed by Lo
<ol AR Thiccysnate (i SN Determinaton of SHoCytnabee by extraction n CAURBC soda followed try Acafcation Sabowed by w17
| Sol o I e ! peth sobaen i E0L: |
Sol D Totat Organic Carbon (T0C) Determination of SrQanic matter Dy oodang with potinsiom dChromate fodowed By DLration with EOL0
TP QWG (a4: C%- 08, G0, O8CILO,
Sol AR CL10-C12, C12<C16, CL6C21, C21-C34 |Detarmiration of hexane/acetons extractable hydrocartons by GC-FID fractonating with SPE EO04
e CSC7, 0708, C8-C10, C1OCL2 Jeartridge for 8 to O35, €5 to C3 by headspace GONS
CL2C18, C16-C21, QQ1-035)
TP LM (ak: CS08, 068, CSCL0,
<l ™ CI0<C12, C12<C10, C1oCl8, CI5Ca4 | Determination of e/ scetone extractable hydrocirtons by GE-ID fractionating with S 004
oroc C5-C7, €708, C8-C10, C1O-CLZ Jeartridge for €8 to C#, CS to OB by headspace GC-MS
CI2:CL6, C16C21, 21035, 350
ol : ECO: |
_8"_63 T
AR As Recolved
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0 - C52) « BH_tD Toeal
fexan (C12 - Ci6) - B4_LD Total
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Determinand % ) ) |

o e er e gkl <01 MCE <01 <1 <01 <01 <01

g ntene] gl <01 MCERTS) <01 <01 <01 <01 <01

e e akyl <01t MCERTS! <01 <01 < 0.1 <01 <01

. ] <0 <0i‘ <l <0l <Q] <ol

sranthres a%gl <01 <o.x_| <@l <01 DAl 0.51

v A eTve] akgl <01 MCER <D <01 <01 <01 <01

Fhorarthwne mgkel <01 <01 <l <01 D42 DS},I

Pty a%el <01 MCER <03 <@l <0l 0.32 051

Beno( 2 2Nty ace ghgd <ot] ucuﬁ < 0.1 <01 <01 0.:3] o,).zl

gl <01 MCEIRT <0 <@l <0l 057 D41

Beraolb e awgd < 0.1 MCERTS] <0 <01 < 0.1 0.16| 0.43]

Berzo{k fuer awal <01 MCERY < 0.1 <@l <01 <01 o.ul

Benizo(a pyrene| v <01 ncﬁ <01 <ol <ol 0 0.37

ol 3,2 3-cdjpyeene! pWgd <01 MCE! <0t <@1 <01 0.10 0.35]

Diberral o h Merthracens 2k <01 L) <n|.I <0 < 0. <O < O

Benaod gy ‘perviens) maked <1 <01 <0 < <Q 0.2

Total EPA-L6 PAMs| avgd <16 MCER < 16§ < 1.0 < 1.0 1.9 4.5
n® mofte ww are ondy MCIRTS accrweiied (U soels andy ) for aand, oam aod chay and sy ofther mustes B ontaede our scope of sccradtaton
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DETS Ltd

Kent ME17 2N
Tel : 01622 850410

Determinand Brief Method Description
[ of
3 . [ by 1000
O 2 Determination of hecrvlent Chomium i SOl Dy exraction in water then by acdilication, addtion of

0L T

Bectres Conmuctiny Dotermmonation of el cs conductivity by adation of saturated caloum suiphte folowed by

Bectrics Conductivity | Dutermination of @hoctrical conductivily Dy sdSTon of wirter fodowod By eleclrometric meaiurement

BRS¢ e 2 B ¢ e

Matrix | Anatysed
& ?
E A
Sol i)
Sol D
Sol AR
- -
-
AR
3 D
AR
ol AR
Sol AR
|_Sol D of slemertal GG
| _Sol AR 0 - C40 of
! AR e [] ¥
<ol AR P TEXAS (G608, C8-C10, CIO-CLZ JDeterminaton of acetoney™exane extractatie hydrocatons by GE-FID tor CF to C40. C6 %o O by
c12 N
7T Pharde - W
TR ) en [
S o ' T
| Sol [} 1OC (Tors Carton [0 7
Sol AR 3 of discrene A
<ol D FOC (Fraction Organi Carbon Detenmination of Fraction of Organic Carton Dy Qddsng with potassiam dchromate folowed Dy 010
<ol o Lom on fgnitien @ 4 Determination of K055 On JQnition in o8 Dy gravimetrically with e sample baing ignted in 2 mufe ©19
3 > - [543
- - 0|
<ol AR Mirersd O (C30 - C40) Beann/ Acatonn extractitie oy frctionatiog with S9% €004
[ Sol AR : £00) |
[ Sol i) Ntrate - Water i1 ] . h E007 |
Sal D i Determination of Ofganic maer Dy Cddsing with potasium Gchwomate folowed Dy Biration with 010
<ol AR PAN - Spacated (LPA 16 mdmmwmmhmmmmwﬁcmmm Lous
£ il “
AR £007
<ol - of £o21 |
[ Sal - :
[ Sol D T 1)
|_Sol D SO4) - s Wiy L) 003
0l D Sulphate (a5 SO4) - Water Solutée [2: 1 ) Debermination of water soiuble extraction with water followed by ICP-OES E014
™~ AR ] 3 - . E018
S ) : : [
sol AR SV0c Determinaton of sesv-wolatie Orpanic compounds by exiraction n acetone and hexane fobowed by Lo
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