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1.0 INTRODUCTION

1.1 General
Ground and Water Limited were instructed by Drew Smith Group to conduct contamination assessment
and remediation verification works on a redevelopment site at the Former Colt International, New Lane,
Havant PO9 212,

1.2 Aims of the Investigation

The purpose of this Contamination Assessment Report (CAR) was to report on the progress of site
works, following a phase of demolition and site preparation. A Groundwater risk assessment was also
carried out, based on recent groundwater sampling.

This report must be read in conjunction with the following documentation:

. WYG Phase 1 Ground Investigation and Assessment Report, Ref.: A0S0070-182, dated
lune 2017;

. Campbell Reith Updated GQRA and Outline Remediation Strategy Report, Ref.: 12663,
dated May 2019;

. Ground and Water Limited Contamination  Assessment  Report, ref.

GWPR3192/CAR/December 2019,
This report supersedes the previously issued report (V1.02) due to comments from Campbell Reith.
13 Conditions and Limitations
This report has been prepared based on the terms, conditions and limitations outlined within Appendix

A.

The following disclaimer does not supersede the requirements of Drew Smith's appointment by Homes
England and the obligations therein.




2.0 PREVIOUS FINDINGS
2.1 Summary of Previous Findings

Current Site Use:

The site comprised a ~31,100m? irregular-shaped plot of land, oriented in an north-west to south-east
direction, located to the south-west of Bartons Road, south-east of Martin Road and north-west of New
Lane. The site was located to the north-east of Havant, Hampshire.

The national grid reference for the centre of the site was approximately SU 72615 07997, A site location
plan is given within Figure 1. A plan showing the site boundary can be seen in Figure 2.

The site formally comprised a factory and warehouse structure with associated offices, car parking and
hard landscaping areas. All buildings on-site had been demolished at the time of site works, August
2019, with the site covered by a concrete slab over the footprint of the former structures and all tarmac
parking areas/concrete hardstanding still present. An Electricity sub-station was noted in the south-
western portion of site. An aerial view of the site is given within Figure 3. Further information on this is
provided later in this report.

Proposed Development

At the time of reporting, April 2020, the proposed development will comprise the construction of
~100MNo. residential houses in the centre and the west of the site, and ~20MNo. commercial units in the
east/south-east, with associated access roads, car parking areas and soft landscaping. A plan of the
proposed development is shown within Figure 4.

Geology and Radon:

The BGS Geological Map for the Fareham area (Sheet No. 316} revealed that the site is located on
superficial Head Deposits overlying bedrock of the London Clay Formation. Superficial River Terrace
Deposits were noted ~300m to the south-east. No areas of Made or Worked Ground were noted within
250m of the site.

Head Depaosits — Chichester area

Head Deposits occur widely in valley floors, on valley sides and on interfluves. It is probably much more
widespread than shown on the map. In general, clay-with-flints passes downslope into head, locally
without a separating break of slope. Head accumulated largely by solifluction and hillwash, mainly
under periglacial conditions during the Quaternary glaciations. Its composition varies according to the
local sources of material and mode of landscape evolution. It is typically composed of reddish brown to
vellow-brown, gravelly silty, sandy clay or diamicton, commaonly with variable proportions of coarser
material (chiefly broken flint nodules). Borehole records suggest that the head deposits are generally
less than 3m thick, but may be over 5m locally.

Undifferentiated River Terrace Deposits

Extensive spreads of River Terrace Deposits occur along the Rivers Test, Itchen and Hamble. Eleven
terraces have been provisionally recognised in the area. The deposits are variable in thickness, ranging
from 1 to 5m, and generally consist of gravels, predominantly sub-angular to sub-rounded flints, with a
considerable sand content. Poorly sorted clayey and sandy silts and silty clays overlie some of the
terraces.

London Clay Formation — Hampshire Basin
In the Hampshire Basin area, the London Clay Formation comprises blue, brown and grey clay with
yellow and grey sands and silts interspersed with pebble beds. Localised developments of sandstone
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also occur. Concretions of argillaceous limestone in nodular form (Claystones) occur throughout the
formation. Crystals of Gypsum (5elenite) are often found within the weathered part of the London Clay
Formation, and precautions against sulphate attack to concrete are sometimes required. The basement
beds of the London Clay Formation are sandy with rounded flints.

A BGS borehole located ~150m south-east of site (in similar geology) revealed 0.15m of Topsoil to
overlie a firm brown clay with medium to coarse flint gravels and cobbles to 1.37m bgl. This was then
underlain by a brown fine-grained sand for the remainder of the borehole, a depth of 3.05m bgl. No
groundwater was encountered within the borehole.

Another BGS borehole located ~300m west of site revealed 0.15m of Topsoil to overlie a medium-dense
to dense light brown to blue-grey silty fine-grained sand to 5.14m bgl. This was underlain by a stiff to
very stiff blue-grey sandy clay for the remaining depth of the borehole (12.19m bgl). Groundwater was
noted at a depth of 1.70m bgl. A groundwater strike was noted at 1.52m bgl, standing at between 2.44
— 4.57m bgl at the end of subsequent days of drilling works.

Hydrogeology and Hydrology:

A review of the DEFRA "Magic Map' revealed that site was located within a Secondary (A) Aquifer to the
east, and within a Secondary (Undifferentiated) Aquifer in the western portion, both comprising of the
superficial Head Deposits. The underlying bedrock deposits of the London Clay Formation was classified
as Unproductive Strata.

Superficial drift deposits are described by the BGS as permeable unconsolidated (loose) deposits e.g.
sands and gravels. Bedrock is described by the BGS as solid permeable or impermeable formations e.g.
clay, sandstone, chalk and limestone.”

Secondary aquifers include a wide range of drift deposits with an equally wide range of water
permeability and storage capacities. Secondary (A) Aquifers consist of deposits with permeable layers
capable of supporting water supplies at a local rather than strategic scale, and in some cases forming an
important source of base flow to rivers. These are generally aquifers formerly classified as Minor
Aguifers.

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

Unproductive Strata are rock layers with low permeability that have negligible significance for water
supply or river base flow. These were formerly classified as non-aquifers.

Examination of the Defra records showed that the site was located within an Inner Zone lc (Subsurface
Activity) Groundwater Source Protection Zone (SPZ) as classified in the Policy and Practice for the
Protection of Groundwater. This relates to the Principal Aguifer associated with the Lewes Nodular
Chalk Member and Tarrant Chalk Member underlying the Unproductive Strata of the London Clay
Formation.

It was noted that the site was located ~2km to the north-east of the Bedhampton and Havant Spring
operated by Portsmouth Water, associated with Chalk Karst zones from the Principal Aguifer. A
pathway for deep groundwater was noted to run beneath the site.

The nearest surface water feature to the site was a drain located ~10-20m to the east of the site
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(Thought to be the River Lavant, according to previous reports). Emsworth Harbour was noted ~2.65km
to the south of site.

Examination of the Environment Agency records showed that the site was located within a Flood Zone 1
(an area with a low probability of flooding). However the land immediately to the south-east of site was
noted to comprise a Flood Zone 2 and Flood Zone 3, associated with the drain running to the east.
Environment Agency Flood Zone 2, defined as; land having between a 1 in 100 and 1 in 1,000 annual
probability of river flooding; or land having between a 1 in 200 and 1 in 1,000 annual probability of sea
flooding. Environment Agency Flood Zone 3 shows the extent of a river flood with a 1 in 100 {1%0 or
greater chance of occurring in any year or a sea flood with 2 1 in 200 (0.5%) or greater chance of
OCCUrring in any year.

From analysis of hydrogeological and topographical maps, shallow groundwater (associated with
superficial deposits) was anticipated to be encountered at shallow to moderate depth (2 — 4m below
existing ground level (bgl)) and it was considered that the groundwater was flowing in an overall
southerly direction towards Emsworth Harbour.,

Radon

BRE 211 (2015) Map 4 of Hampshire, Berkshire and south Oxfordshire revealed the site was not located
within an area where mandatory protection measures against the ingress of Radon were likely to be
required. The site was not located within an area where a risk assessment was required.

Results of previous Site Investigations

Various site investigations were undertaken by numerous companies, some of which trial holes were
undertaken through hardstanding, whereas trial holes from later site works were undertaken through
crush material.

The phases of works undertaken prior to demolition are described below.

WYG Phase 1 & 2 Ground Investigation and Assessment Report, Ref.: ADS0070-182, dated June 2017

A Phase 1 Desk Study Investigation Report was undertaken by WYG in November 2016, which collated
publicly available information to review the risks associated with ground conditions with potential to
impact upon the redevelopment of the site for combined high density residential and commercial use.
The Desk 5tudy confirmed the requirement for intrusive ground investigations to allow a further
assessment of risks. This data was collated and interpreted in order to define a Conceptual Site Model,
undertake qualitative risk assessment and semi-quantitative risk assessment grading the pollutant
linkages in accordance with a risk matrix. This was then used to inform a subsequent intrusive
investigation. The pertinent points taken from the report summarising these works are discussed in this
section of the report.

At the time of the site walkover in September 2016 and subsequent investigation in February 2017, the
site was occupied by the Colt International factory, warehouse and office buildings with associated
hardstanding, car parks and access roads. The local topography (which slopes to the south-east) is
accommodated by a retaining wall on the north-west boundary, and an embankment running across the
site.

In the southern portion of site was a building of brick and metal cladding construction used for fire
testing of finished products. Adjacent to this building was an external cylindrical plastic [but likely
double-skinned) Above Ground Storage Tank (AST) for ‘fuel oil', of approximately 1000 litres capacity
positioned on a breeze block plinth. South of the main factory building was a small brick outhouse,
understood to have housed a diesel generator that previously provided a ‘back up’ power supply.
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Adjacent west of the outhouse was a former brick bund containing several brick plinths that supported
and housed a large cylindrical diesel AST. The tank was no longer present.

An electricity sub-station was located on the eastern edge of the former diesel tank bund.

A review of historic Ordnance Survey maps dating back to 1867 indicated limited residential
development on the site prior to redevelopment as a manufacturing facility for Colt International in the
mid-1960s, The site layout remained largely unchanged since this period. It was reported that during
the Second World War a cottage building in the north west of the site was requisitioned by the mining
department of HMS Vernon Mining Department and used for military storage purposes.

The WYG Desk Based Assessment identified potential on-site sources of contamination which are
summarised below.
e Former cylindrical diesel AST (circa 10,000 gallons) situated south of the main factory building.
e Double skinned plastic AST (circa 1000 litres capacity) for storage of ‘fuel oil’ adjacent to the Fire
Testing facility.
« Ancillary facilities associated with unknown activities external north west of the factory
building.
» Fuel supply (including above ground pipelines) providing fuel to heaters within the building.
e Made Ground.

Although not listed as a potential source of ground contamination, the presence of asbestos materials in
building materials was also recognised. A number of current and commercial premises are located in the
site vicinity, and of particular note is the Marsh Plant immediately south, Eaton on the opposite side of
Mew Lane, and a gas holder approximately 300m south of the site, Based on the local topography
{sloping south east) and the known hydrogeological setting (that includes a public water abstraction to
the south west) a southerly groundwater flow direction is inferred. Therefore, commercial premises in
the site vicinity are considered to be down gradient in terms of inferred groundwater flow and it is
considered relatively unlikely that the site has been impacted by offsite sources of contamination.

Subsequent Phase 2 intrusive works were undertaken between the 1 and 3" of February 2017 and
comprised 14No. Window sample locations to depths ranging between 0.30 and 5.00m bgl with
Standard Penetration Testing (SPTs) and installation of 7No. dual purpose ground-gas and groundwater
monitoring wells. Samples were obtained for laboratory assessment and 2No. return monitoring visits
were undertaken. Ground conditions encountered during the investigation were consistent with those
identified in the published literature and comprised a 0.40 to 2.00m thick layer of Made Ground over
Head Deposits overlying the London Clay Formation at depths ranging between 0.80 and 2.80m bgl. The
London Clay Formation persisted to the full depth of the investigation. Groundwater was encountered
at depths ranging between 0.50 and 1.50m bgl during the investigation and between ground level and
2.79m bgl during return visits,

Contamination testing on soils and groundwater as well as ground-gas monitoring was undertaken
following the ground investigation, and revealed the following.
e Minor elevations of methane and carbon dioxide (0.9 and 2.5% respectively) were recorded
during gas monitoring.
o Target Screen Values (TSVs) were exceeded samples of soil for residential end use with home-
grown produce, mainly in samples of Made Ground.
¢ Minor quantities of asbestos fibres were detected in three samples of Made Ground,
e Minor exceedances of Environmental Quality Standards (EQS) and Drinking Water Standards
(DWS) of groundwater and leachate samples were also recorded.




From the desk-based and intrusive investigations undertaken at the site, a number of contamination
sources and potential contamination sources have been identified. These have been tabulated into a
Conceptual S5ite Model as seen overleaf,

Tabulated Conceptual Site Model - Plausible Pollutant Linkages Only

Potential On-site Sources Potential A-hsurfl:iun Pathways Potential Receptors

Large former diesel AST [~10,000 gallons) situated
south of the main factory building, & small double-
skinned plastic AST [~1000 kitres) for storage of "fuel

Leaching of onsite sounces of contamination,
Future site users fusers/

oil’ situated on a plinth {not bunded) adjacent to Lateral and vertical migration of gases/vapours, proupants of Futu_ure

the Fire Testing facifity in the south of the site. i ﬂ'l.'.ll‘T'l-ﬁ.'I'E'l'Elq"ll,l" residential
= Total Petroleum Hydrocarbons (TPHs); Overtand surface water runoff. premmises).

& Pole-cyclic Aromatic Hydrocarbons (PAHS).

FRAE Y E ] Contaminant migration through preferential pathways (&8, Construction workers during
Baiti ks of Bcoary ldives. oeedice. ol bari piles, underground service ducts, and drains). future development works,
heaters and above-ground fuel pipes and the
e s ol s T :nllunun t&ﬁ?fihw’ Contamirant transport through off site migration of Groundwater (Head Depasits,

; groundwater. Thanet Sand Farmation, White

# Heayy Metals and Semi-Metals including: Arsenic,
Cadmium, Chromium, Lead, Copper, Zinc,
Berylliurmn, Mercury etc;

Chalk; Aquifers, SPZ).
Atmrosphieric transport and inhalation of alrborme dusts,

d fibres (ind d outd ; surf. ters (River Lavant).
« Foty-cyclic Arceratic Hydrocarbons (BAREL vapours and fi findoors and outdoors) ace waters {River Lavant)
= Totsl F'e'tml.e!m'.l H'g'tirﬂllﬂ-ll'hﬂfﬁ (TPHs); Direct contact (dermal contact and ingestion} with soil, dust Onesite buildings and services.
» Ashestos {building materials). RS

i y ' i Offsite workers and residents.
Electricity Sub-station present in south of site.

; Inhalation of vapours arising from sofl contamination.
= PCB Dils,

Caompbell Reith Updated GORA and Outline Remediation Strategy Report, Ref.: 12663, dated Moy 20189
Based on the findings of the previous Desk Study and Ground Investigation Reports undertaken by WYG,
further (Phase 3) intrusive investigation and testing was done by Campbell Reith in order to increase
sampling density and depth of trial holes.

During the summer of 2018 supplementary ground investigation was conducted with the objective of
addressing the recommendations of the WYG 2017 report:

o Two Cable Percussive boreholes to a maximum depth of 17.50m bgl

« Seven Windowless Sampler boreholes to @ maximum depth of 5.45m bgl
» Four Hand-dug Pits to a maximum depth of 1.20m bg|

e Nine machine dug Trial Pits to a maximum depth of 3.10m bgl

e Four Groundwater and ground gas monitoring visits.

The two deep Cable Percussive boreholes were progressed to 12.50 and 17.50m bgl, both encountering
Made Ground overlying Superficial Head Deposits (BH202 only) and London Clay Formation to the base
of the boreholes.

Mine exploratory locations (three Windowless Samplers, three Trial Pits and one Cable Percussive
borehole) were progressed across the building footprint to provide additional coverage where the area
had previously not been investigated. Trial pits TP209, TP210 and TP211 were progressed into the bank
to the west of the monsoon drain, with the intention of investigating the drainage. There were no visual
observations of contamination in the bank.

Superficial deposits were not considered to be present in significant thickness in the western car park.

Variable Head Deposits were present across the bulk of the centre of the site, often trial pits did not

prove the maximum depth of superficial deposits (~2.00 to 3.00m bgl). The borehole in the centre of the

site demonstrated the base of the superficial deposits to be 3.20m bgl. A 12.50m deep borehole in the

centre of the site encountered London Clay Formation from 3.20 to 12.50m bgl. The deep borehole in
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the western car park encountered London Clay Formation from 1.30 — 4.50m bgl, followed by brown
mottled orange-brown silty, fine to coarse sand, from 4.50 to 11.50m, inferred to be the Bognor Sand
Member. The London Clay Formation of stiff dark greenish-grey slightly sandy clay is present from 11.50
to 17.50m bgl.

Based on contamination testing results from both the WYG and Campbell Reith investigations, the
following Contamination Risk Summary was derived.

e End Users: A High risk has been identified associated with concentrations of lead, polycyclic
aromatic hydrocarbons and asbestos in shallow soils.

e Groundwater: A Very Low risk has been identified due to the London Clay Formation acting as
an aquitard preventing shallow groundwater affecting the aguifer at depth. Should piling be
proposed, a piling risk assessment should be conducted.

e Surface Water: A Low to Moderate risk has been identified due to identified hydrocarbon
contamination in shallow secils in the south east of the site. Although no impact to the nearby
river has been identified to date.

e Ground Gas: The site has been classified as a CIRIA Characteristic Situation 1 (C51), however
elevated concentrations of methane and carbon dioxide require local consideration of
increasing to Characteristic Situation 2.

* Services: Made Ground has hydrocarbon contamination which should be assessed for the
potential requirement for protective water supply pipework.

e Groundworks: A Low to moderate risk has been identified based on the assumption that basic
health and safety provisions are in place, Additional assessments with regard to asbestos in soils
may be required.

This risk summary was not thought to significantly change the Conceptual Site Model tabulated based
on the results of the WYG investigation. Based on this investigation the following outline remediation
strategy was derived.

¢ Human health exposure: a cover system is recommended in order to mitigate the potential risks
to end users from shallow soils. The depth and wvalidation criteria should be determined with
regard to the detailed layout when available. This should be submitted to and approved by the
Local Planning Authority.

e Surface water risk: Although it has been shown that no discernible effect on the River Lavant, it
is considered that there is a theoretical risk to surface waters from the odorous soils in the
location of TP 202. It is recommended that localised source removal is conducted in the location
of TP 202 and groundwater monitoring wells are installed between TP 202 and the River Lavant.
The requirements of the monitoring should be agreed with the Local Planning Authority.

o Unforeseen Contamination: A watching brief for unforeseen contamination during slab removal
is recommended. This is recommended to be conducted on a grid basis, where inspections
should be made and evidence of unforeseen contamination should be investigated and
remediated as required.

2.2 Summary of Previous Findings (Ground and Water Limited Contamination Assessment Report,
ref. GWPR3192/CAR/December 2019).

A fourth phase of intrusive works and risk assessment was undertaken by Ground and Water Limited
post demolition, through an existing capping of crushed concrete. The purposes of contamination
testing was to increase sampling density and reduce uncertainty. The data from the Phase 2 WYG and
Phase 3 Campbell Reith investigations were combined with that from the Phase 4 Ground and Water
Limited investigation.




Phase 4 Fieldwork Undertaken
Additional fieldwork was undertaken on the 29" — 30" August and 2™ September 2019, and comprised
the construction of 20No. Windowless Sampler Boreholes [W51 — W520) to a depth of between 1.80 -
3.00m bgl.

Sampling Procedures
The methodology for sampling locations can be seen tabulated below and overpage, this includes our
interpretation of the WYG and Campbell Reith locations. A trial hole location plan is given within Figure

5.
- i
Methudnln!y for Samplin; Locations and Chemical Laboratory TestlnE (Ground and Water Ltd)
:::i [E'::;hu Sampling Strategy Site Use (Existing) Site Use (Proposad)
W51 2.80 Access road/car park .tn.snuth of former office oAl T e et o e
W52 2.45 building. ;
: roads/car parking.
Wa3 3.00 Concrete pad for former factory building.
WS 5 45 Concrete hardstanding -a-.:ljal;ent to Electricity
\WSE 180 it it Residential housing and asscciated garden
WS 2.45 -
W57 2.45
w58 2.45 Residential flats and associated car parking. |
W59 2.45 . Residential housing and associated garden
S Targeted sampling
W10 245 strategy Cancrete pad for farmer factory building. BTERE:.
WSl 200 | Residential flats and associated car parking.
Wsi12 245
W513 2.45 Residential housing and associated garden
Wsid 2.00 areas.
W515 2.00
W516 245 Residential flats and associated car parking.
WSs17 2.45
W518 2.45 Tarhide caF parking drea. Residential housing and associated garden
W519 2.45 areas.
WSs20 2.45
BH1 400 Tarmac car parking area, Residential huusfni:l;: associated garden
g:: igg GOEE hardstandl;:ﬁ‘;:l? B IR OE Bty Residential flats and associated car parking.
atid .00 Soft landscaping area adjacent to car park, Soft landscaping HL:::;E"[ to commercial
BHS 2.70 Tarmac car parking area south of offices, SHUmRIRICN LS i EEEE}EIHEH siae
roads/car parking.
__BH6 1.80
BH? 4.00 Hardstanding area surrounding Electricity Sub-
BHE 0.80 Random sampling station, south of factory building. Residential housing and associated garden
BHG 3.00 strategy Areas.
BH1D 0.30 (assumed) :
BH11 3.00 Tarmac car parking area.
BH12 3.00 5oft landscaping west of factory building. =R Bndicaping EI:I]E-I'EE'I"H: toresidential |
= -4 — el = housing.
BH13 1.50 Soft landscaping adjacent to commercial
Soft landscaping along eastern boundary of units,
site, adjacent to offices and associated parking. Commercial units and assoclated access
BH14 4,00 :
roads/car parking.
BH1-I 3.00
BH2-1 4.00 Concrete pad inside factory building. Residential flats and associated car parking.
BHZ-| 3.00
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Cont'd from previous page:

for Sampling Locations and Chemical Laborato
Sampling

Trial Depth

Hole (m bgl) Strategy Site Use (Existing) Site Use (Proposed)
BH201 | 17.50 Tarmac car parking area.
BH202 0,30 il
BH202a | 12.50 Concrete pad for former factory building. |
Ws201 | 0.50 Residential housing and associated garden |
Ws202 | 290 Tarmac car parking area. areas.
W5203 | 545
Ws204 4.00
WS205 550 Concrete pad for former factory building.
I 2 ¢ . , . .

\WS206 5 45 Soft landscaping wes:t of former factory Soft landscaping adjacent to residential

_ building. housing.

i f

Ws207 | 0.50 CORRIEN: ”a’d“a”di;:ﬁj:;a B0 BIrh AL RCEONY | antial Bl ansl 4ssocites Gir parkins,

- Targetad . Commeercial units and associated access

TRP202 2.50 Tarmac car parking area.

sampling strategy roads,

TP204 | 310

TP205 2.20

7 ! Lot Restdential housing and associated garden
TP206 3.00 Concrate pad for farmer factory building. SRRl 0 51’&35 -
TP207 1.10 '
TP208 | 2.70
TP209 2.90
ey e Soft landscaping west of former factory Soft landscaping adjacent to residential
TP210 1.90 7

: - building. housing.

TP211 | 2.00
HP201 | 0.40

Soft landscaping adjacent to commerclal
Soft landscaping area adjacent to car park, # ping adjacent to

HP202 | .60 units.
HP203 | 1.00 Soft landscaping along eastern boundary of Commercial units and associated access
HP 204 i0.80 site, adjacent to offices and assoclated parking. roads.

The area of the site totals ~31,100m* (3.10 Hectares) and with 20No. Ground and Water Limited
sampling locations, given an unknown hotspot shape, the sampling density means that a hotspot with
an area of approximately 2,332.50m” and a radius of approximately 27.25m would be encountered (CLR
4,1994).

Including the WYG and Campbell Reith data, a total of 80 sampling locations have been provided. Given
an unknown hotspot shape, the sampling density means that a hotspot with an area of approximately
777.50m and a radius of approximately 15.73m would be encountered (CLR 4, 1994).

Soil Conditions

The ground conditions encountered during the investigation are described in this section. For the
purposes of discussion, the succession of conditions encountered in the trial holes in descending order
can be summarised below.

Made Ground
Head Deposits (W51-WS2, WS4-WS6, WS8-W517, Ws20)
London Clay Formation (WS6-WS7, WS18-W520)

Made Ground

Made Ground was encountered in all trial holes from beneath a 0.18 — 0.30m thick capping of Concrete
within W51 — WS516, and a 0.10 — 0.20m thick capping of Tarmac in WS17 - W520, to a depth of
between 0.30 = 1.50m bgl (and for the entire depth of WS3 to 3.00m bgl). The soils were noted to be
variable across the site, but most generally comprised a light to dark brown, grey-brown, pale yellow
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and orange to reddish-brown, sandy gravelly clay to sandy gravel {locally a gravelly slightly clayey sand).
The sand was fine to coarse grained and the gravel was fine to coarse, angular to rounded flint rejects,
brick, concrete, tarmac, metal, ceramic fragments, chalk fragments and charcoal/carbonaceous
material. A hydrocarbon/creosote odour was noted within WS1, W53 and W516.

Within WS5 from 0.80 — 1.00m, W59 from 0.25 — 0.40m, W517 from 0.15 — 0.40m, WS18 from 0.20 —
0.70m and W519 from 0.10 — 0.40m bgl, the Made Ground was recovered as a matrix-dominated chalk
fill (Dm Grade according to CIRIA C574),

Head Deposits

Soils representative of the superficial Head Deposits were noted underlying the Made Ground to a
depth of 1.80m bgl within W56 and 1.00m bgl within W520, and for the remaining depth of W51-W52,
WS54-W5S5 and W58-W517, a depth of between 1.80 — 2.80m bgl. A mixture of cohesive and granular
deposits were noted.

Cohesive soils were noted underlying the Made Ground for the remaining depth of W51-WS2, W54 and
WS8, and to a depth of between 1.00 — 1.80m bgl within WS55-W56, W59 and WS517, and generally
comprised a light to mid-brown, mid to dark grey-brown and orange-brown sandy gravelly clay. The
sand was fine to coarse grained and the gravel was occasional to frequent, fine to coarse, angular to
sub-rounded (locally rounded) flint and occasional carbonaceous material.

Granular soils were noted underlying the cohesive deposits for the remaining depth of W55, WSS and
W517, and underlying the Made Ground for the remaining depth of W510-W516, and generally
comprised an orange-brown, grey-brown and mid-brown mottled (locally slightly clayey) gravelly silty
sand. The sand was fine to medium grained and the gravel was fine to coarse, angular to rounded flint.

A slight hydrocarbon odour was noted from ~1.50 - 2.00m bg| within W51.

London Clay Formation

Soils of the London Clay Formation were noted underlying the Made Ground/ Head Deposits for the
remaining depth of W56-W57 and WS518-W520, and comprised a blue-grey, orange and grey-brown
(locally slightly sandy) clay. The sand was fine grained. Shell fragments were noted at 1.70m bgl within
W520, and claystone fragments at 2.00m bgl within W518 and W520.

Roots were noted to a depth of between 0.50 — 2.00m bgl within WS6-WS8 and WS17-W520. A
summary of root depths within individual trial holes is tabulated below.

Summary of Root Depth
Trial Hole | Depth of Trial Hole (m bgl) Depth of Roots (m bgl)
WSE 2.45m 1.00m
W57 2.45m 0.80m
W58 2.45m 0.80m
W517 2.45m 0.50m
wsi18 2 45m 2.00m (Decayed)
W519 2.45m 2.00m
Ws20 2.45m 1.00m

A groundwater strike was noted at 1.70m bgl within W58, and wet soils were encountered within W51,
W52, WS10, W513, W516 and WS519 at depths of between 0.70 = 2.80m bgl. A summary of groundwater
depths is tabulated overleaf.
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summary of Groundwater Encountered
Trial Hole Depth of GW strike (m bgl) Depth of wet soils [m bgl)
W51 . 2.40 - 2.80m
ws2 | % 1.00=2.45m bgl
W58 1.70m 2
W510 - 0.80 - 1.10m
W513 = 1.50m
W51e . 1.50 = 2.00m
ws19 - 3.0 =1.50m

Chemical Laboratory Testing — Human Health Risk Assessment
A programme of chemical laboratory testing, scheduled by Ground and Water Limited and carried out
by DETS Limited, was undertaken on twenty-five soil samples recovered from the trial holes.

Twenty-five soil samples were sent off for analysis for a broad range of contaminants in accordance with
DEFRA/CLEA methodologies.

The samples tested and the reasons for testing can be seen tabulated below.

Meﬂmdnlngv for Sampling Locations and Chemical Laboratory Testim_;
Trial Hole Depth (m bgl Sampling Strat
W5l 0,30
Ws1 2.00 g AT g i
e G Samples of Made Ground surrounding the contamination hotspot ‘TP202°,
W53 2.00
Wsd 1.50 Sample of Made Ground from concrete hardstanding area to the south of site,
WSS 1.50
W56 0.50
Ws7 0.50
W5E 0.30
Wsa 0.50
W51l 0.80 Representative samples of Made Ground beneath concrete slab of former
Ws13 0.50 Factory/Warehouse building.
Wsi4 0.50
W515 1.00
Ws16 0.50
Wil6 0,80
W51k 1.00
Ws17 0.30
Ws17 0.50
W518 0.30
W518 1.00 Representative samples of Made Ground from beneath tarmac parking area to the
W519 0.30 north-west of site.
| wsio 0.80
W519 1.00
| W520 0.30

The analysis suite for the Ground and Water Limited Phase of Investigation is presented below/overleaf,

and comprised.

¢ Semi Metals and Heavy Metals incl. Arsenic, Cadmium, Chromium (incl. Hexavalent Chromium),
Selenium, Vanadium, Zinc (W51/2.00m, WS53/2.00m,

Copper,

Lead, Mercury,

Nickel,

WS516/0.50m, W516/0.80m, WS517/0.50m bgl);
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Lead (WS51/0.30m, WS51/2.00m, WS2/0.50m, WS53/2.00m, WS4/1.50m, WS5/1.50m,
WS56/0.50m, WS7/0.50m, W58/0.30m, W59/0.50m, W511/0.80m, W513/0.50m, W514/0.50m,
W515/1.00m, WS16/0.50m, WS516/0.80m, WS16/1.00m, WS517/0.30m, WS17/0.50m,
WS518/0.30m, W518/1.00m, W519/0.30m, W519/0.80m, W519/1.00m, W520/0.30m bgl);
Asbestos Screen (W51/0.30m, WS51/2.00m, W52/0.50m, W53/2.00m, W54/1.50m, WS55/1,50m,
WS56/0.50m, WS7/0.50m, WS8/0.30m, W59/0.50m, W511/0.80m, W513/0.50m, W514/0.50m,
W515/1.00m, WS16/0.50m, WS516/0.80m, WS516/1.00m, WS517/0.30m, WS517/0.50m,
WS518/0.30m, WS18/1.00m, WS19/0.30m, WS19/0.80m, WS519/1.00m, WS20/0.30m bgl);
Polycyclic Aromatic Hydrocarbons (PAH's) incl. Naphthalene, Acenaphthylene, Acenaphthene,
Fluorene, Phenanthrene, Anthracene, Fluoranthene, Pyrene, Benzola)anthracene, Chrysene,
Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzola)pyrene, Indeno(l1,2,3-cd)pyrene,
Dibenz(a,hjanthracene, Benzo(ghijperylene (WS51/0.30m, W51/2.00m, W52/0.50m, W54/1.50m,
WS55/1.50m, WS6/0.50m, WS7/0.50m, WS8/0.30m, WS59/0.50m, W511/0.80m, W513/0.50m,
W514/0.50m, WS15/1.00m, WS16/1.00m, WS17/0.30m, WS17/0.50m, WS18/0.30m,
W518/1.00m, W519/0.30m, W519/0.80m, W519/1.00m, W520/0.30m bgl);

Fuel Qils — Speciated TPH including full aliphatic/aromatic split (W53/2.00m, W516/0.50m,
WS16/0.80m bgl);

BTEX compounds (Benzene, Toluene, Ethylbenzene, Xylene) and MTBE - used as marker
compounds for Volatile Organic Compounds (VOCs) (W53/2.00m, W516/0.50m, WS16/0.80m
bgl).

The results of the comparison of the representative contaminant concentrations for all rounds of
chemical testing are presented in the table overleaf.
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Soil Guideline Values and General Acceptance Criteria Results
Sample Location
Where available LOM/CIEH 54ULS C5L4 LLTC or GAC were axceeded for relevant land-use
Substance scenario
"Residential with Home-grown produce” Land-Use o e e
Scenario

Arsenic Maone None
Beryllivien Pope None
Boron M ope MNone
Cadmium Mone MNome
Chroemiurn (1) Mo None
Hexavalent Chromium (V) Mone MNone
Copper Mo Moo
Mone
Mercury (Elermental) MNone None
Mickel Mone MNone
Selenium MNone Mone
Vanacium Momne Mone
&ine None Mona

Cyanide {Total} None MNone
Tatal Phenol Nane Mo
Arenapthylensa None MNone
;ﬂ-u.cenaptﬁ.é.r;g MNome Mone
"~ Fluorene Nane None
MNorne
Anthracene None Mone
__ Fluoranthene None None
Pyrene MNone MNone

U ey, TS —— e T —

Benrolghilperdene More None

| TPHC5 —CE (aliphatie) Nare None
TPH C& —CE jaliphatic Mo MNone
Mone

Mong

Manea

TPH C16 - C21 {aliphatic) None None
TPH C21 - £34 {aliphatic) Momne Nonia
__TPHC5 - C7 [aromatic) Nane None
TPH C7 - C8 {aromatic) None MNone
TPH C8 = C10 [arpematic) MNone Mone
Mone

Mone

Mone

Mone

Bpn:‘._ene Mome Mone

Toluens MNone Mone
Ethylbenzene None Mone

Xylens {o, m & pj Mome None
MTEBE Mone Mone
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CLAIRE Statistics

CLAIRE statistical analysis revealed the distribution of Lead and PAHs within the Made Ground was non-
normal. Qutliers were noted within all phases of works, however the Upper Confidence Limit only
exceeded the threshold for a ‘Residential with Home-grown Produce’ land use scenario for
Benzo(alanthracene, Benzo(b)fluoranthene, Benzolalpyrene and Dibenz(ah)anthracene. The outliers
that had to be removed in order to bring the Upper Confidence Limit below the threshold comprised
the samples BH201/0.25m, W51/0.30m, BH11/0.30m, BH4/0.50m and W52/0.50m.

As WSE1, W52 and BH4 were all located within the area of site with a ‘Commercial’ land-use scenario,
and only W51 was noted to exceed the threshold for this land-use, it was considered that no
remediation was necessary for W52 or BH4. Remediation could be considered for W51 with respect to
human health.

As the remaining two outliers noted during initial CLAIRE statistical analysis (covering the entire site)
and samples found to individually exceed the threshold for a ‘Residentiol with Home-Grown Produce’
land-use scenario were all located within the north-western portion of site (a car parking area), then it
was considered that a second CLAIRE statistical analysis over this area of site would help determine a
more realistic remediation strategy for the proposed residential development,

This analysis confirmed that outliers were present within the north-western residential area samples at
BH201/0.25m and BH11/0.30m. However, it also revealed that Lead was elevated across the site area,
even with an outlier at W517/0.50m bgl having been removed. Therefore, it was considered that
remediation was necessary for the entire north-western car park area of site.

Remediation was also considered necessary for the elevated TPH values present within W516. As this
was the only trial hole where elevated determinands were noted outside of the north-western car park
and ‘Commercial’ area, hotspot removal in a ~15m radius surrounding W516 was thought to be the
most cost-effective solution,

Human Health — Asbestos contamination within the Made Ground

Fibres of Amosite asbestos was noted within BH2/0.60m bgl, and Chrysotile asbestos was noted within
BH14/0.30m, CP3/0.35m (this location could not be found on trial hole location plans, so it was
assumed this was BH3), and HP201/0.50m bgl. Asbestos quantifications revealed concentrations of
between <0.001% and 0.012% for Chrysotile, and 0.002% for Amosite.

Given the presence of these fibres within the soils and the potential for these hotspots to coincide with
publicly accessible areas on site, as well as workers during site redevelopment, it is considered likely
that further risk assessment is necessary with respect to the ashestos detections noted.

The quantifications for BH2/0.60m and BH14/0.30m bgl were subject to risk assessment, as these were
the highest noted for Amosite and Chrysotile respectively.

The risk assessment revealed revealed remediation of BH2 was considered necessary in order to
eliminate the risk from Amosite fibres to end-users. No remediation procedures were considered
necessary where Chrysotile fibres were detected.

Fragments of Chrysotile asbestos in the form of cement and bitumen were also noted in three samples
tested; TP206/0.30m bgl, around the eastern portion of the residential area of site, and HP203/0.15m
and HP201/0.20m bgl around the north-eastern and south-eastern boundary of site. Through
examination of the proposed development plans it was thought that these areas of soil are likely to
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comprise areas of soft landscaping, and although some soils may be excavated as part of
redevelopment, there may still be a residual risk to end users. Therefore, remediation of these areas in
the form of Made Ground removal and the use of a geo-textile membrane may be required.

An Asbestos Management Strategy should be put in place to ensure that any more potentially asbestos
containing materials are identified and removed from site in a suitable manner to prevent cross-
contamination.

Groundwater Risk Assessment

A review of the DEFRA "Magic Map’ revealed that site was located within a Secondary (A) Aquifer to the
east, and within a2 Secondary (Undifferentiated) Aquifer in the western portion, both comprising of the
superficial Head Deposits. The underlying bedrock deposits of the London Clay Formation was classified
as Unproductive Strata.

Examination of the Defra records showed that the site was located within an Inner Zone Ic (Subsurface
Activity) Groundwater Source Protection Zone (SPZ) as classified in the Policy and Practice for the
Protection of Groundwater. This relates to the Principal Aquifer associated with the Lewes Nodular
Chalk Member and Tarrant Chalk Member underlying the Unproductive Strata of the London Clay
Formation.

The nearest surface water feature to the site was a drain located ~10-20m to the east of the site
(Thought to be the River Lavant, according to previous reports). Emsworth Harbour was noted ~2.65km
to the south of site.

During the Ground and Water investigation, a groundwater strike was noted at 1.70m bgl within WSS,
and wet soils were encountered within W51, W52, W510, W513, W516 and W519 at depths of between
0.70 — 2.80m bgl. During the WYG investigation, groundwater strikes were encountered at depths
ranging between 0.50 and 1.80m bgl and then between ground level and 2.79m bgl during return visits
to monitor wells installed across the site. The CampbellReith investigation revealed groundwater strikes
between 1.40 = 17.40m bgl, with slight seepage noted at depths of between 0.40 = 2.50m bgl.

Examination of the Environment Agency records showed that the site was located within a Flood Zone 1
{an area with a low probability of flooding). However, the land immediately to the south-east of site was
noted to comprise a Flood Zone 2 and Flood Zone 3, associated with the drain running to the east.

Given the olfactory evidence to suggest hydrocarbon-type contamination on-site, and corresponding
exceedances of PAHs and lighter-end TPHs noted during the investigation, the Made Ground
encountered onsite was considered to pose a possible risk to shallow groundwater.

Details on this sampling and testing, as noted within the WYG Phase 1 Ground Investigation and
Assessment Report (Ref.; AO90070-182, dated June 2017), is detailed below.

An initial visit was made to the site (10" February 2017) to complete well development. Subsequently,
two monitoring trips were completed dated 20" and 27™ February 2017. During these visits ground
water sampling and groundwater level monitoring was undertaken. Groundwater was removed from
the well as part of well development, using low flow method. All wells were purged dry due to slow flow
rate.

Groundwater samples were collected using the low-flow technigue, whereby the sample is extracted at
the same rate that water flows into the well, i.e. the water level within the well remains constant
throughout. As a precaution, due to the slow flow rate and low recharge, the wells were only purged
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until the water ran clear, which approximately removed 0.5 litres of groundwater.

The environmental chemistry of 13No. groundwater samples selected by WYG were analysed by Jones
Environmental Laboratory. The analysis suite is presented below and comprised.

Metals Suite — Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Chromium (lll), Copper,
Lead, Molybdenum, Mercury, Nickel, Selenium, Zinc;

Calcium:

Chloride;

Polycyclic Aromatic Hydrocarbons (USEPA Standard 16) suite;

Total Petroleum Hydrocarbons (TPH) Criteria Working group testing;
Total Hardness;

Phenols by HPLC;

Standard inorganics including pH, sulphate, total cyanide;

Nitrate and Nitrite;

Dissolved Organic Carbon;

Ammonical Nitrogen as NHz and NH,;

BTEX by GC-MS;

Total Alkalinity as CaCOs;

Volatile Organic Compounds.

Of the 13 groundwater samples tested, exceedances with regard to annual average (AA) and maximum
allowable concentration (MAC) Environmental Quality Standards were noted within 9 samples from
BH1, BH4, BH5, BH11 and BH14., Where determinands were found to be under detection limits, no
further risk assessment was considered necessary. Any above detection limits are tabulated below.

Tabulated Results For Groundwater Testim_;

Determinant i Samples where EQS Level was exceeded

Notes EQS = Environmental Cuality Standard for Protection of Aguatic Life (Freshwater or Saltwater)

Af = Annual Average
RALC = Maximum Allowable Concentration
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The testing revealed that a number of contaminants, in particular PAH compounds, metals, ammonia
and cyanide exceeded the relevant EQS Freshwater standards. The exceedances for Nickel and Cyanide
were noted to be marginal (within an order of magnitude of the threshold), however greater
exceedances were noted for Ammonia within groundwater collected from BH1 and BH11 in the west of
the site, and also in BHS and BH14 in the south-east,

Relatively high concentrations of PAH compounds (fluoranthene, benzola)pyrene, benzo(ghijperylene
and benzo(b)fluoranthene) were also recorded within BH1 and BHS5. It was noted during the WYG
investigation that in BH1, superficial strata was not recorded and the shallow groundwater encountered
was considered to be perched within the Made Ground overlying the London Clay Formation. BH1 was
located in the north-west of the site ~250m from the nearest surface water feature to site (thought to
be the River Lavant), and based on the inconsistent contaminant concentrations recorded within the
groundwater, the absence of a confirmed continuous groundwater pathway and the travel distance to
surface water features, it was considered unlikely that the groundwater contaminants recorded within
BH1 would risk impacting watercourses surrounding the site (such as the River Lavant). This was
confirmed by water sampling and testing of the on-site Monsoon Drain and nearby River Lavant
undertaken by WYG, which revealed no exceedances with regard to EQS thresholds.

The exceedances of PAH compounds within BHS5 were thought to be directly related to contaminants
within the surrounding soils (such as those noted within W51), as it was noted within the WYG report
that minimal recovery of groundwater occurred following purging of the well and the groundwater
sampled contained a high silt content. It was therefore considered likely that hotspot remediation of
W51 would eliminate the source of PAHs into groundwater in this area, and no further remediation
would be necessary.

In addition to groundwater sampling, WYG also conducted leachate analysis on 3No. soil samples
recovered during the investigation. The analysis suite is presented below and comprised:

e Metals Suite = Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Chromium (lll}, Copper,
Lead, Molybdenum, Mercury, Nickel, Selenium, Zinc;
¢ Polycyclic Aromatic Hydrocarbons (USEPA Standard 16) suite.

Of the 3 samples tested for leachates, exceedances with regard to annual average (AA) and maximum
allowable concentration (MAC) Environmental Quality Standards were noted within 3 samples from
BH1, BHS and BH14. Where determinands were found to be under detection limits, no further risk
assessment was considered necessary. Any above detection limits are tabulated overleaf.
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| Tabulated Results For Groundwater Testing
EQS EQS

Determinant Units Samples where EQ5 Level was exceeded

Source Level

Notes EQS = Environmental Quality Standard for Protection of Aguatic Life (Freshwater or Saltwater)
A8 = Annual Average
MAC = Maximum Allowable Concentration

The exceedances noted within leachate samples correspond to those present within groundwater, with
nickel and PAH exceedances noted in boreholes where groundwater contamination was also present. It
was however noted within the WYG report that the method of leachate derivation can result in
concentrations that exceed those present under natural conditions. It was therefore considered that the
occurrences of contamination within groundwater provided a more meaningful assessment of the
potential risks to controlled waters (such as the drain/River Lavant to the east of site).

With regard to the groundwater and leachate testing conducted during previous phases of
investigation, it was confirmed that the thickness of the London Clay Formation underlying the site was
considered sufficient to protect the underlying Principal Aquifer from perched groundwater
contamination, and there were not sufficient pathways for contamination to affect watercourses close
to the site. This was confirmed by upstream and downstream testing of the nearby River Lavant, as well
as the on-site Monsoon Drain, revealing no elevated contaminants with regard to EQS thresholds.

However, it was agreed that further groundwater monitoring wells should be installed and further
groundwater monitoring undertaken to reduce uncertainty. This is detailed later in this report.

Ground Gas Risk Assessment

Based on the WYG and CampbellReith ground gas monitoring and risk assessment to date, given the
elevated Methane and Carbon Dioxide values recorded, it was recommended that precautions up to a
Characteristic Situation 2 in accordance with BS8485 (2015) are installed within the proposed buildings.

2.3 Re-Evaluated Conceptual Site Model

Following evaluation of the Site Investigation, the C5M developed within Section 2.7 of this report was
re-evaluated and can be seen overleaf. The plausible pollutant linkages remaining after risk assessment
are shown and where risk assessment has indicated no unacceptable risk to sensitive receptors, the
pollutant linkages have been crossed out.
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Potential On-site Sources

Tabulated EuncEEuaI Site Model — Plausible Pollutant Linkaﬁer. Only

Potential Absorption Pathways |

Potential Receptors

Large former diocel AST (~10,000 gallons) situated
south of the main factory building, & small double-
skinned plastic AST [~1000 litres) for storage of "Tuel
oil” situated on 3 plinth (not bunded) adjacent ta
the Fire Testing facility in the sowuth of the site:

s Total Petroleum Hydracarbons [TPHs);

& Poly-cyclic Aromatic Hydrocarbons [PAHS).
Chemical testing revealed elevated TPHs and PAHS
within sails in NW portion of site, and W51 in 5E
Commercial area

Features of factory buildings, including oil-burning
heaters and above-ground fuel pipes and the
presence of an ‘alr pollution test facility™:

= Heavy Metals and Semi-hMetals including: Arsenic,
Cadmium, Chromium, Lead, Capper, Zing,
Berylllum, Mercury etc;

*= Poly-cyclic Aromatic Hydrocarbons |PAHSs);

= Total Petroleum Hydrocarbons (TPHs);

# Asbestos (bullding materials).

Chemical testing revezled elevated Lead, TPHs and

FaHs within soils in MW porthon of site, and W51 in

SE Commercial area,

Amosite fibres presented risk (o end-users jn BHE,
fragrents requiring remowval akso notéed to NE and
LE boundaries,

ity -SSR -RrRSEA - St - SHe
» PLR Oiis,

Mo evidence of PCB oil contamination noted during
chemical testing

Leaching of onsite sources of contamination,
Lateral and vertical migration of gases/vapours,
Crverfand surface water runoff.

Contamirant migration through preferential pathways
fe g pales, underground service duct s, and drains),

HCTTR TN B PR TER S R TT AT LA B FUN T S S

PRE T IO R

Groundwater testing revealed elevated Ammonia,
Mickel, Cyanide and PAHS within wells, However,
limited superficial soils and impermeable bedrack
thought to protect undedying Principal Aguifer, and no
sufficient pathways for contaminants to affect nearby
witercourses.

Atmospheric transport and inhalation of airborne dusts,
vapours and fibres (indoors and cutdoars),

Direct contact (dermal contact and ingestion} with soil,
dust and water.

Inhalation of vapours arising from soil contamination.

Future site users (users/ occupants
of future commercialy residential
premises),

Constroction workers during futune
development works,

Groundwater {Head Deposits,
Fhanal-handFommationatkilae
Chabhy Aopaifars SR

Lurface waters {River Lavant).

On-site buildings and services.

Offsite workers and residents.

Ground gases assochated with on-site
contaminants noted during chemical testing.

] Carbon dioxide;

L] Methane;

. Hydragen Sulphide;

. Carbon Monoxide;

e Trace Gases/VOC's

Elewvated COZ2 and CHE contentrations noted
during moanitoring within W5202; site classified
52,

2.4 Remediation Strategy

Migration through anthropogenic and natural pathways

Inhalation

Asphyiation

Site occupiers.
Buildings.
Construction waorkers, seavice and

maintenance operatives,
especially in confined spaces,

Based on the results of the intrusive works and chemical analyses undertaken to-date, the following
remedial measures were considered at the time of reporting:

2.4.1 Human Health Risk

At the time of reporting, the original remediation strategy was to excavate the Made Ground for a 16m
radius around the W516 hotspot (which would also remove BH2). The resulting void was then to be
backfilled with verified clean topsoil/sub-soil.

Excavation and removal/remediation of the Made Ground for a 16m radius around the W51 hotspot in
the employment zone. To be backfilled with certified clean topsoil/sub-soil.

However, the contamination assessment for the residential site has been superseded by the more
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recent demolition works discussed later on within the report. The resulting remediation strategy
relating to human health risk is also discussed later within the report.

2.4.2 Surface Water Risk
Based on discussion it was considered necessary, in order to comply with Home England conditions, for the
employment area to be remediated.

Excavation and removal/remediation of the Made Ground for a 16m radius around the W51 hotspot in
the employment zone. To be backfilled with certified clean topsoil/sub-soil. Following the hotspot
removal, groundwater monitoring and sampling should be undertaken to verify that no harmful levels
of contaminants were within the groundwater and reduce uncertainty.

2.4.3 Ground-gas Risk

Based on the WYG/CampbellReith ground-gas monitoring and risk assessment to date, given the
elevated Carbon Dioxide and Methane values recorded, it is recommended that precautions up to a
Characteristic Situation 2, in accordance with B58485 (2015), are installed within the proposed
buildings.

For Residential Houses (Building Type A) then this would be as follows:

Given privately managed residential properties are proposed, in accordance with BS8485 (2015}, "3.5"
gas protection points are required.

Protection systems providing such solutions scores could include the following, the options provided
have taken into account the ground conditions encountered, for example a suspended slab is likely to
be adopted given a shallow piled foundation scheme is likely to be used.
e Venting/Dilution;
« Passive sub-floor ventilation (venting layer can be a clear void or formed using gravel,
geocomposites, polystyrene void formers, etc.)

Good to Very good: 1.5 - 2.5 points.

In accordance with BS8485: The volume flow-through rate is governed by the size and number of side
vents; for small to medium width buildings (up to 15 m wide — considered to be present onsite), the
minimum area of side ventilation should be 1500mm?*/m run of wall on at least two opposite sides.
Where there are multiple internal obstructions to air flow (caused by beams), there should be four or
five times the area of the side vents provided in the internal obstructions.

This semi-guantitative risk assessment is deemed appropriate as it is based on the guidance provided in
BSB485.

Gas resistant membrane meeting all of the following criteria (2 Points).

o Sufficiently impervious to the gases (carbon dioxide);

s Sufficiently durable to remain serviceable for the anticipated life of the building and
duration of gas emissions;

e Sufficiently strong to withstand in-service stresses (e.g. settlement if placed below a floor
slab):

o Sufficiently strong to withstand the installation process and following trades until covered
(e.g. penetration from steel fibres in fibre reinforced concrete, penetration of
reinforcement ties, tearing due to working above it, dropping tools, etc);

« (apable, after installation, of providing a complete barrier to the entry of the relevant gas;

» Verified in accordance with CIRIA C735.
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However, the human health contamination assessment, with respect to soil contamination, for the
residential site has been superseded by the more recent demolition works discussed later on within
the report. The resulting remediation strategy relating to human health risk is also discussed later
within the report.

It was agreed that in order to comply with Drew Smiths Limited commitments under contract to
Homes England, and potential human health and controlled water risk in the employment zone, that
the "hotspot” in W51 would be removed and further groundwater monitoring wells should be
installed and further groundwater monitoring undertaken to reduce uncertainty. This is dealt with
overall in a separate report (ref. GWPR3514/GRA/April 2020), however the results of the additional
groundwater monitoring are also discussed in this report.




3.0 DEMOLITION AND SITE PREPARATION
It is understood that as part of the site preparation works the site underwent demolition with existing
concrete recycled into a 6F2 type materials [crushed concrete/demolition rubble).

The site was then levelled, with sub-surface concrete obstructions removed, and a layer of the crushed
concrete/demalition rubble (6F2) placed across to a thickness ranging from 150 - 500mm. The thickness
at any given point can be seen in Appendix B.

The materials generally comprised an orange brown and grey sandy gravel, locally clayey. The sand was
fine to coarse grained and the gravel was fine to coarse, angular to rounded flints (0 - 65%), concrete
(30 — 50%), brick {30 - 50%), tarmac (0 - 5%), carbonaceous material (0 — 10%) and chalk fragments (0 —
5%).

Locally a membrane was found, plastic fragments and concrete boulders.
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4.0 ADDITIONAL CONTAMINATION ASSESSMENT

4.1 Capping Material

A Ground and Water Limited Engineer attended site on the 4" December 2019 to take samples of the
crushed concrete/demolition rubble capping the site, following demolition and site preparation. The
samples were mainly taken from the northern areas of the site.

27Mo. samples of the capping were taken from across the site at a depth of ~0.10m bgl and analysed.
The location of the sampling points can be seen in Figure 6.

The analysis suite for the Ground and Water Limited Phase of Investigation is presented below and
comprised.
¢ Semi Metals and Heavy Metals incl. Arsenic, Cadmium, Chromium (incl. Hexavalent Chromium),
Copper, Lead, Mercury, Nickel, Selenium, Vanadium, Zinc (All samples, TP1 - TP27);
e Ashestos Screen (All samples, TP1-TP27);
¢ Polycyclic Aromatic Hydrocarbons (PAH's) incl. Naphthalene, Acenaphthylene, Acenaphthene,
Fluorene, Phenanthrene, Anthracene, Fluoranthene, Pyrene, Benzola)anthracene, Chrysene,
Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(l,2,3-cd)pyrene,
Dibenz{a,h)anthracene, Benzolghi)perylene (All samples, TP1 =TP27);
» Fuel Qils — Speciated TPH including full aliphatic/aromatic split (TP3, TP&, TP9, TP12, TP15, TP18,
TP21, TP24, TP27);
e BTEX compounds (Benzene, Toluene, Ethylbenzene, Xylene) and MTBE — used as marker
compounds for Volatile Organic Compounds (VOCs) (TP3, TP6, TP9, TP12, TP15, TP18, TP21,
TP24, TP27).

The results of the analysis can be seen in Appendix C.

The results of the chemical laboratory testing were compared to the LOM/CIEH Suitable 4 Use Levels
(S4UL) for a “Residential with home-grown produce” land-use scenario for the majority of site, with a
“Commercial” land-use scenario for the eastern portion, as these were considered the most appropriate
land-use scenarios for the proposed development. The soil assessment criteria used in this assessment
are given within Appendix D.

Where no LOM/CIEH S4UL/CASL LLTC was available for a particular determinand then preliminary
reference was made to the |aboratory detection limit of the determinand. If a positive concentration
was noted, then further risk assessment was undertaken.

For Cyanide, where no LOM/CIEH S4UL/GAC/CASL LLTC was available a Site Specific Assessment Criteria
of 10mg/kg was adopted. This is based on ICRCL 59/83, TCL, ATRISK (SOIL) Screening Value and Dutch
Intervention Value (ranging from 20 — 34mg/kg). Therefore, a 5SAC of ~10mg/kg is considered
conservative.

Where a contaminant of concern’s LOM/CIEH S4UL/GAC/C4ASL LLTC varies according to the Soil’s
Organic Matter (SOM), the SOM recorded for each soil sample was used to derive the appropriate
SGV/GAC. The SOM of capping material ranged between 0.3 — 1.3%, therefore the results were analysed
against the 1.0% SOM category.

Double plot analysis of the speciated PAH's undertaken in Phase 4 of the investigation revealed all of
the PAH's to be coalfcoal ash and part of the urban background, with the exception of W518/1.00m bg!

which appeared to be coal tar/creosote-derived.
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Analysis of the speciated PAH's from TP20 also revealed a coal/coal ash/coal derived soot. As most
PAH's were not coal tar derived, then the benzo(a)pyrene S4UL is suitable for use. A copy of the LOM
PAH Profiling Tool used can be seen in Appendix E.

The results of the comparison of the representative contaminant concentrations for crushed
concrete/demolition rubble are presented in the table overleaf,
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Soil Guideline Values and General Acceptance Criteria Results

Sample Location
Where available LOM/CIEH 54ULJ C5L4 LLTC or GAC were exceeded for relevant land-use
Substance scenario
I H - | 3 L]
Residential with Home-grown produce” Land-Use carnmardal” Land-tlis Scerarlo
Scenario

Brsenic Mare Mome
Beryllisirme Mope None
Boran More Noge
Cadmium Mone Nonio
Chrormiurn (1) Mone MNone
Hexavalent Chromium (V1) Mone None
Copper MNome Mong
| e ] wamesw | o
Merciry [Elemental) More None
Mickel Mone None
Selenium MNone Mona
WVanadium MNone Mone
Jing Morne Mona
Cyanide {Total) None None
Total Phenal Nare Nome
Naphthalene Mone Mone
Acenapthylene None None
Acenapthene MNaone Nong
_Fluorene None fvone
Phenanthrene Morne MNone
_Anthracene None MNone
Flugranthene Mane None
Pyrene Maone None
Benrofalanthracens Mopne None
Chrysene Mo Moo
None
| Benzolkifluoranthene | Neme | None
None
e e None
More
Benrofghilperylens More None
TPH C5 — L& {aliphatic) Mare None
TPH C6 — L8 {aliphatic) Mo None
TPH C8 - €10 [aliphatic) MNane MNone
TPH C10 - C12 [aliphatic) More None
TPH €12 - C16 [aliphatic) Mo None
TPH C16 - C21 {aliphatic) Mo Nogne
TPH C21 - C34 {aliphatic) Momne Noni
TPH €5 — C7 aromatic) None None
TPH £7 = LB {aromatic) Mone MNone
TPH C8 - C10 (aromatic) Mone MNona
TPH l.'._IDFEﬂ_.'_l_Iﬁ_La_FrﬂmatH:] Naone MNone
TPH €12 ~ C16 {aromatic) None Mone
TPH C16 - C21 {aromatic) Mone Mone
__TPH C21 - €35 faramatic] Nore None
E_ng_zﬁne None Mone
T Moo fiofs
!E_E!'_lplben_:_gn_e MNone Mome
Xylene (o, m & p} None Mone
MTBE ione MNone




The chemical Ilaboratory testing

revealed elevated

levels of Benzolb)fluoranthene,

Benzola)pyrene and Dibenz(ah)janthracene within one sample tested (TP20/0.10m bgl) in
excess of the "Residential with Home-grown Produce” land-use scenario.

An elevated level of Lead was also noted within TP22 in excess of the “Residential with Home-

grown Produce” land-use scenario.

With the exception of a positive Asbestos screen within the sample from TP21, no other
elevated levels of determinands in excess of the “Residential with Home-grown Produce” land-
use scenario were noted. None of the levels noted exceeded the “Commercial” land-use

scenario.

A positive Asbestos identification was noted in the sample from TP21. Quantification revealed
Amosite present as bundles, at <0.001%. An Asbestos Risk Assessment is provided in 4.1.2 of

this report,

4.1.1 CLAIRE 5tatistics

The results of CLAIRE statistical analysis of the distribution of elevated levels of Lead and PAHs
within the crushed concrete/demolition rubble can be seen tabulated below.

The crushed concrete/demolition rubble encountered was generally described as an orange
brown and grey sandy gravels, locally clays. The sand was fine to coarse grained and the gravel
was fine to coarse, angular to rounded flints (0 - 65%), concrete {30 - 50%), brick {30 - 50%)
tarmac (0 - 5%), carbonaceous material (0 — 10%), chalk. Bit was considered that the materials
was all likely from the same course and, therefore, the use of CLAIRE statistics was deemed

appropriate.

The results of the analysis can be seen in Appendix F. A précis of the results is tabulated below.

Soil Guideline Values and General Acceptance Criteria Results

Does the Upper Confidence Limit of the Sample

Outliers | UPPer Confidence Population Exceed the LQM/CIEH 54UL or €514 LLTC
Substance Bt Limit of Sample B eIl Witk b re
Population ot i
pul {mg/fkg) o2 el Commercial

Lead (with outliers) 154.61 No Mo
Benzo(b)fluoranthene (with 3 160 No No
outliers)

Benzola)pyrene (with outliers) 1.440 Mo Mo
Dlihe_nzi_'a,hjanthramn! {with 1.920 NGO No
outliers)

The table above shows that the distribution of Lead and PAHs within the Made Ground was
non-normal. The outlier related to TP20 for the PAH's and TP22 for the lead. However, with the
outliers present the Upper Confidence Limit did not exceeded the threshold for a ‘Residential
with Home-grown Produce’ land use scenario for any determinand. The evidence level ranged
from 97 — 99%. Based on the above, the isolated levels of lead and PAH's did not post a risk to

end-users.

4.1.2 Human Health — Asbestos contamination within the Made Ground
A positive Asbestos identification was noted in the sample from TP21. Quantification revealed

Amosite present as bundles, at <0.001%.




Given the presence of these fibres within the soils and the potential for these hotspots to
coincide with publicly accessible areas on site, as well as workers during site redevelopment, it
is considered likely that further risk assessment is necessary with respect to the asbestos
detections noted.

The quantification for TP21 was subject to risk assessment.

Based on a comparison of the results of the asbestos risk assessment in Appendix G with Tables
14.1 and 14.3 of CIRIAY733, BH14 revealed a lifetime risk of mesothelioma of 0.8 per 100,000
people exposed (highest arguable 6). The risk of Lung Cancer was probably insignificant.

A risk of less than 1 in 100,000 people exposed is deemed to be a publicly acceptable risk.

4.1.3 Proposed Levels
The client would like to utilise the existing level on top of the recycled 6F2 crushed
concrete/demolition rubble.

It is understood that at any point the soft landscaping will be capped by a minimum 400mm of
imported Topsoil. This can be seen in Figure 7.

The testing to date has indicated that the existing demolition rubble/crushed concrete capping
appears suitable for use. The majority of the materials shows no elevated levels of
determinands, but three small hotspots are present which appear to pose no unacceptable risk
to end-users.

The crushed concrete/demolition rubble will provide a break layer against end-users in
private gardens/communal gardens digging further. A minimum 400mm capping of clean
Topsoil will provide protection against the minor risks highlighted in the testing. Therefore,
the proposed capping of Topsoil on top of the recycled 6F2 was deemed to be acceptable
remediation strategy.

4.2 Groundwater Risk Assessment
In order to reduce uncertainty in the groundwater risk assessment undertaken to date, further
groundwater monitoring wells were installed onsite between the 16™ and 21° lanuary 2020.

5No. cable percussion boreholes (BH1 — BH5) were constructed across the site to 15.00 - 20.00m bgl.
Standard in-situ testing and sampling was undertaken for geotechnical analysis, which will be the
subject of a separate report. SNo. combined ground-gas and groundwater monitoring wells were
installed within each borehole, the construction of which can be seen tabulated below.

Combined Gmund-Eas and Groundwater Mnnitnrin# Well Construction

Trial Hole Borehole | Depth of Installation  Thickness of slotted piping | Depth of plain piping with Piping external
Depth (m bgl) (m bgl) with gravel filter pack (m) E bentonite seal (m bgl) diameter (mm)
BH1 15.00 3.00 4.00 | 1.00 . b3
BH2 20.00 5.00 | 4.00 1.0 B3
BH3 | 18.45 | .00 | 4.00 . 1.00 | 63
BH4 15.45 5.00 | 4.00 1.00 | 63

BHS 15.45 5.00 4.00 5 1.00 63
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A trial hole location plan can be seen in Figure 9.

The ground conditions encountered in the boreholes can be seen tabulated below. Trial hole logs are

given in Appendix H.

Summary of Strata Encountered (BH1 - BHS).

Strata

Depth Encountered
(m bgl)

Thickness (m)

TOPSOIL {BH5): (Drillers Description)

GL

0.20

MADE GROUND: Generally comprised a greyish brown to light brown silty
sandy gravel. The sand was fine to coarse grained. The gravel was fine to
coarse, sub-angular to sub-rounded, slate, brick, flint, and concrete.
Occasional fragments of metal, glass and plastic.

Gl

0.20—1.00

MADE GROUND (BH1 & BH2, BH5): Generally comprised a brown and
orangish brown sandy gravelly silty clay. The sand was fine to coarse
grained. The gravel was fine to coarse, sub-angular to rounded, flint with
rare glass and brick.

0,20 -0.50

0:30-1.20

HEAD DEPOSITS (Cohesive]l (BH1, BH3 - BHS5): Generally comprised
Orangish brown, brown and grey sandy gravelly silty clay. Gravel is fine to
coarse, sub-angular to rounded, flint. Cobble of flint in TPS.

1.00-1.60

1.00-9.10

HEAD DEPOSITS (Granular) (BH2): Generally comprised an orangish brown
occasionally clayey silty sand. The sand was fine to medium grained.
Occasional fine to coarse, sub-rounded to rounded, flint,

0.50

4.50

HEAD DEPOSITS (Cohesive) (BH2): Crangish brown and grey silty sandy
CLAY. 5and is fine to medium grained.

5.00

1.00

LONDON CLAY FORMATION (BH2,): Generally comprised a dark grey silty
clay. Fine selenite noted. Shell fragments from 8.00 — 12.00m bgl. Sandy
from 18.00m bgl in BH2

2.00-10.70 >10.85->15.45

Mo roots were noted in any trial holes during the site investigation,

Perched water and groundwater were encountered at varying depths during the site investigation in all
trial holes except BH3, TP2, TP3, TP6, TP7 & TP9. Due to water added into the boreholes to aid drilling, it

was not possible to fully determine the groundwater conditions.

Depth of Perched/Groundwater within Trial Holes
Trial Hale | Water Encountered Water Depth (m bEI]

BH1 Groundwater 1 Hour after drillinE 11.50

BH2 ! Groundwater Seepage 8.00

BH4 Groundwater 12.50, 13.20 and 13.80
BHS | Groundwater 3.00

TP1 Perched water 0.80

TP4 i Minor Groundwater 2.40

TPS Perched water from historic soakaway 1.00

TP8 | Minor Perched water seepage 1.00-1.20

The results of return visits to dip the wells installed can be seen tabulated overleaf.




Depth of Groundwater Strikes/Standing Groundwater Within Trial Holes
Trial Hole Date Depth of Groundwater Depth to Base of Trial Hole/Standpipe {m bgl)

any L 29/01/20 4.85 4.93
~ 27/02/20 4.79 5.05
e 29/01/20 1.14 2.13
27/02/20 0.90 2.04
BH3 29/01/20 (166 4.25
27/02/20 0.87 4.20
s 29/01/20 1.45 4.88
27/02/20 0.42 5.01
GHE 29/01/20 1.20 4.80
27/02/20 1.24 4.95

The results of the above analysis indicate that the well in BH2 may be silted up given the granular nature
of the Head Deposits encountered at that location.

A programme of chemical laboratory testing, scheduled by Ground and Water Limited and carried out
by DETS Limited, was undertaken on groundwater samples recovered from the monitoring standpipe
installed within BH1 — BHS.

Samples were recovered from the boreholes on the 26™ February 2020. The samples were taken to
determine if the groundwater underlying the site was impacted from historic uses onsite or within the
site’s environs.

The testing schedule and suite was based on the Conceptual 5ite Model given within 2.1 of this report
and the results of the intrusive ground investigation.

During the sampling visit the well was purged [three times the volume of water in the well) prior to
sampling.

The analysis suite is presented below and comprised.

¢ Semi Metals and Heavy Metals incl. Arsenic, Cadmium, Chromium (incl. Hexavalent Chromium],
Copper, Lead, Mercury, Nickel, Selenium, Vanadium, Zinc (BH1 = BH5)

e Polycyclic Aromatic Hydrocarbons (PAH's) incl. Naphthalene, Acenaphthylene, Acenaphthene,
Fluorene, Phenanthrene, Anthracene, Fluoranthene, Pyrene, Benzo{a)anthracene, Chrysene,
Benzo(b)fluoranthene, Benzolk)fluoranthene, Benzola)pyrene, Indeno(l,2,3-cd)pyrene,
Dibenz(a,h)anthracene, Benzo(ghi)perylene (BH1 - BH5);

¢ Fuel Oils = Speciated TPH including full aliphatic/aromatic split (BH1 = BH5);

« BTEX compounds (Benzene, Toluene, Ethylbenzene, Xylene) and MTBE - used as marker
compounds for Volatile Organic Compounds (VOCs) (BH1 — BH5).

¢ Volatile Organic Compounds (VOCs) (BH1, BH3, BH5).

The results of the groundwater analysis can be seen tabulated in the following pages.
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| Tabulated Results for Groundwater Testing - Metals/Semi Metals

Samples where EQS Level was
exceeded

Determinant Linits Source Threshold Lewvel

Arsenic [dissolved) None
| Boron (dissolved) None
Cadmium (dissolved) Below detection Limit

Chromium {hexavalent) AA-EQS Below detection Limit

Lead (dissolved) 1.5 [bioavailable) Below Detection Limit
Mercury [dissolved) 0.07 MNone

Selenium (dissolved) | wg/l | oOws | 10 | Nore

Motes DWS = UK Drinking Water Standards
EQS = Environmental Cuality Standard for Protection of Aguatic Life [Freshwater or Saltwater)
Ab = Annual Average
AL = Maximum Allowable Concentration
WHO = World Health DrEaniiatiun

Tabulated Results for Groundwater Testing - Polyaromatic Hydrocarbons (PAHs)

Determinant Units Source Threshold Level Sapies Whchs EGS bover Was
exceaded
Naphthalene g/l AA-EQS 2 Mone
Acenaphthylens ug/l Mo available standards . Below detection Limit
Acenaphthene ug/ No available standards - BH32 (0.08ug/1), BH4 {0.45ug/1}
Fluorene ug/l No available standards - BH3 (0.05ug/1), BH4 {0.16ug/1)
Phenanthrene ug/l Mo available standards BHZ [0.0%ug/1), BH4 [0.45ug/l}

Pyrene ug/l Mo available standards . BHI [0.03ug/1), BH4 (0. 12ug/fl}
Benzolajanthracene ug/| No available standards - Below detection Limit
Chrysene ug/| No available standards - BH4 (0.02ug/1}
Benzolb)fluoranthene ug/l AA-ECS 0.00017 Below detection Limit
Benzol(k)fuaranthene ug/| AA-EQS 0.00017 Below detection Limit
Benzolajpyrens ug/| AA-EQS 0.00017 Below detection Limit
Indenoil,2,3-cd)pyrene ug/| AA-EQS 0.00017 Below detection Limit
Dibenz{a,hlanthracens ug/ Mo available standards - Below detection Limit
Benzolghilperylene ”E"” AA-EQS 0.00017 Below detection Limit |
Motes DWS = UK Drinking Water Standards

EQS = Environmental Quality Standard for Protection of Aquatic Life (Freshwater or Saltwater)
Ad = Annual Average

AL = Maximum Allowable Concentration

WHO = World Health DrEa nisation
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Tabulated Results for Groundwater Testing - Total Petroleum Hydrocarbons (TPH)

Determinant Units Source Threshold Level TANAIWIBEE ~ W Leual RS
exceeded

Aliphatic >C5 - C6 ug/l DW5 10 None
Aliphatic >C6 - C8 ug/| DWS 10 None
Aliphatic =C8 - C10 ug/| DWS 10 None
Aliphatic >C10 - C12 ug/l DWS 10 Mone
Aliphatic >C12 - C16 ug/l DWS 10 Mone
Aliphatic »C16 - C21 ug/l DWS 10 None
Aliphatic »C21 - C34 ug/! DS 10 MNone
Aliphatic {C5 - C34} ug/| DWS 10 Mone
Aromatic >C5 - C7 ug/! DWS 10 Mone
Aromatic =C7 - C8 ug/l DWS 10 MNone
Aromatic >C8 - C10 ug/l DWS 10 None
Aromatic =C10 -C12 ug/l DWS 10 MNone
Aromatic =C12 - C16 ug/| DWS 10 MNone
Aromatic >C16 - C21 ug/! UWs 10 None
Aromatic >C21 - C35 ug/| DWS 10 MNone
Aromatic (C5 - C35) ug/l DWS 10 None
Total >C5 - C35 uE.I’I DWS 10 Mone
Motes DWS = UK Drinking Water Standards

EQS = Environmental Quality Standard for Protection of Aquatic Life (Freshwater or Salbwater)

Al = Annual Average

MALC = Maximum Allowable Concentration

WHO = World Health DrEanl'ﬁats'un

Tabulated Results for Groundwater Testing - BTEX (Benzene, Toluene, Ethylbenzene & Xylene)

Determinant Units Source Threshold Level Sempies whiace tC taves was
exceeded
Benzene ug/| AA-EQS 10 MNone
Toluene ug/l AA-EQS 74 Mone
Ethylbenzene ug/l WHO 300 Mone
Xylene (p, m & o) ug/| AA-EQS 30 None
MTBE UE'” No available standards Below detection Limit

Motes

DAWWS = UK Drinking Water Standards
EQS = Environmental Quality Standard for Protection of Aquatic Life (Freshwater or Saltwater)
Al = Annual Average

PAALC = Maximium Allowable Concentration
WHO = World Health 'DrEani:saﬁun
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Tabulated Results for Groundwater TestinE - Palyaromatic Hydrocarbons (PAHs)

Threshold Samples where EQS
Determinant Units Source Level i Biral i chhiadad
Dichlorodifluoromethane ug/l Mo available standards . Below detection Limit
Vinyl Chiaride ug/l DWS 0.5 Below detection Limit
Chloromethane ug/l No available standards . Below detection Limit
Chloroethane ug/l DWS 0.5 Below detection Limit
Bromomethane ug/l Mo available standards Below detection Limit
Trichloroflueromethane ug/l Mo available standards = Below detection Limit
1.1-Dichloroethene ug/l WHO 30 Below dctectmn LlH'HT.
trans-1,2-Dichloroethene ug/l WHO 50 Below detection Limit
1,1-Dichloroethane ug/l WHO 30 Below detection Limit
cis-1,2-Dichloroethene ug/| WHO 50 Below detection Limit
2. 2=-Dichloropropane ug_,."l Mo available standards - Below detection Limit
Chlaroform ug/l AA-EQS 2.5 Below detection Limit
Bromochloromethane ug/l Mo available standards - Below detection Limit
1,1,1-Trichloroethane ugjl AAEOS 100 Below detection Limit
1,1-Dichloropropene ug/| Mo available standards . Below detection Limit
Carbon Tetrachloride ug/l AM-EQS 12 Below detection Limit
1,2-Dichloroethane ug/l AAEQS 10 Below detection Limit
1,2-Dichloropropane ug/l DWS 0.1 Below detection Limit
Trichloroethepe (TCE) ug/| AA-EQS 10 Below detection Limit
Bromodichloromethane ug/l Mo available standards Below detection Limit
Dibromomethane ug/l Mo available standards - Below detection Limit
TAME ug/| No available standards = Below detection Limit |
cis-1,3-Dichloropropene ug/l D'WS 0.1 Below detection Limit
trans-1,3-Dichloropropens ug/! DW5 .1 Below detection Limit
1,1,2-Trichlorgethane ug/l AM-EQS 400 Below detection Limit
1,3-Dichloropropanes ug/| Mo available standards - Below detection Limit
Tetrachloroethene [PCE) -ui,."l AA-EOS 10 Below detection Limit
Dibromochloromethane ug/l Mo available standards - Below detection Limit
1, 9. lerumﬂ-ethane ug/l N{: a‘uaﬂable standards - Below deteﬁmn Limit
Chlorobenzene ug/l Mo avallable standards Below detection Limit
1,1,1,2-Tetrachloroethane ug/| Mo available standards = Below detection Limit
Styrene ug/| AS-EOS 50 Heluw detectmn Limit
Bromaoform ug/l Mo available standards Below detection Limit
Isopropylbenzene ug/ Mo available standards - Below detection Limit
1,1,2.2-Tetrachloroethane ug/| Mo available standards - Below detection Limit
1,2, 3-Trichloroproparne ug/l Mo available standards - Below detection Limit
n-Propylbenzene ug/l Mo available standards - Below detection Limit
Bromobenzene ug/l Mo available standards - Below detection Limit
2-Chlorotoluensa ug/l Mo avallable standards Below detection Limit
1,3.5-Trimethylbenzenes ug/l Mo available standards - Below detection Limit
4-Chlorotoluens ug/l Mo available standards . Below detection Limit
tert-Butylbenzene ug/l Mo available standards - Below detection Limit
1,2,4-Trimathylbenzene ug/ Mo available standards - Below detection Limit
sec-Butylbenzene ug/l Mo available standards = Below detection Limit
p-lsopropyltoluene ug/l Mo El'u'EHEbiE standards Below detection Limit
1,3-Dichlorobenzens ug/l Mo available standards - Below detection Limit
1,4-Dichlorobenzene ug/l WHO 300 Below detection Limit
= Buwlhenzene ug/| No available standards . Below detection Limit
1,2-Dichlorobenzens u&."l WHO 100 Below detection Limit
1,2-Dibromo-3-chloropropane g/l _WHO : 8 Below detection Limit
Hexachlorobutadiene u,g.n"l MAC-EQS 0.6 Below detection Limit
Motes DWWS = UK Drinking Water Erandards

ECS = Environmental Quality Standard for Protection of Aquatic Life (Freshwater or Saltwater)

A = Annual Average

FAC = Maximum Allowable Concentration

WHO = World Health Grganisation
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The results of the groundwater testing can be seen in Appendix I.

The testing revealed that a number of contaminants, in particular PAH compounds, metals, cyanide and
Phenols exceeded the relevant EQS Freshwater standards.

During the intrusive site investigation, the shallow groundwater encountered was considered to be
perched within the Made Ground overlying the superficial Head Deposits and the London Clay
Farmation

The boreholes were located ~50 to ~210m northeast of the from the nearest surface water feature to
site (thought to be the River Lavant), and based on the inconsistent contaminant concentrations
recorded within the groundwater, the absence of a confirmed continuous groundwater pathway and
the travel distance to surface water features, it was considered unlikely that the groundwater
contaminants recorded within BH1 — BH5 would risk impacting watercourses surrounding the site
{such as the River Lavant).

This was confirmed by water sampling and testing of the on-site Monsoon Drain and nearby River
Lavant undertaken by WYG, which revealed no exceedances with regard to EQS thresholds.

Therefore, the exceedances noted during groundwater sampling to-date suggested that there was a
low to moderate risk to surface/perched waters. However, the thickness of London Clay Formation
recorded during the intrusive site investigation was considered sufficient to protect the underlying
Principal Aquifer associated with the Lewes Nodular Chalk Member and Tarrant Chalk Member, and
therefore the risk to deep groundwater was considered to be negligible.

The very slight PAH's and heavy metals contamination are considered reasonable for the setting of
the site. Remediation to what could be considered conservative EQS/DWS standards with respect to
metallic and PAH’ contamination is unlikely to be cost effective, compared to the potential positive
impact likely. Therefore no further remediation with respect to the risks to controlled waters is
required.
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200mm

Client:

Drew Smith Group

Date;

March 2020

Anticipated Garden Construction/Finished Levels GWPR3514
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APPENDIX A
Conditions and Limitations

The ground is a product of continuing natural and artificial processes. As a result, the ground will
exhibit a variety of characteristics that vary from place to place across a site, and also with time.
Whilst a ground investigation will mitigate to a greater or lesser degree against the resulting risk
from variation, the risks cannot be eliminated.

The report has been prepared on the basis of information, data and materials which were available
at the time of writing. Accordingly, any conclusions, opinions or judgements made in the report
should not be regarded as definitive or relied upon to the exclusion of other information, opinions
and judgements.

The investigation, interpretations, and recommendations given in this report were prepared for the
sole benefit of the client in accordance with their brief; as such these do not necessarily address all
aspects of ground behaviour at the site. Na liability is accepted for any reliance placed on it by
others unless specifically agreed in writing.

Any decisions made by you, or by any organisation, agency or person who has read, received or been
provided with information contained in the report ("you” or “the Recipient”) are decisions of the
Recipient and we will not make, or be deemed to make, any decisions on behalf of any Recipient. We
will not be liable for the consequences of any such decisions.

Current regulations and good practice were used in the preparation of this report. An appropriately
qualified person must review the recommendations given in this report at the time of preparation of
the scheme design to ensure that any recommendations given remain valid in light of changes in
regulation and practice, or additional information obtained regarding the site.

Any Recipient must consider any other factors apart from the Report of which they and their experts
and advisers are or should be aware. The information, data, conclusions, opinions and judgements
set out in the report may relate to certain contexts and may not be suitable in other contexts. It is
yvour responsibility to ensure that you do not use the information we provide in the wrong context.

This report is based on readily available geological records, the recorded physical investigation, the
strata observed in the works, together with the results of completed site and laboratory tests. Whilst
skill and care has been taken to interpret these conditions likely between or below investigation
points, the possibility of other characteristics not revealed cannot be discounted, for which no
liability can be accepted. The impact of our assessment on other aspects of the development
required evaluation by other involved parties.

The opinions expressed cannot be absolute due to the limitations of time and resources within the
context of the agreed brief and the possibility of unrecorded previous in ground activities. The
ground conditions have been sampled or monitored in recorded locations and tests for some of the
more common chemicals generally expected. Other concentrations of types of chemicals may exist.
It was not part of the scope of this report to comment on environment/contaminated land
considerations.

The conclusions and recommendations relate to Former Colt International, New Lane, Havant PO9
2LEZ.

Trial hole is a generic term used to describe a method of direct investigation. The term trial pit,




borehole or window sampler borehole implies the specific technique used to produce a trial hole.

The depth to roots and/or of desiccation may vary from that found during the investigation. The
client is responsible for establishing the depth to roots and/or of desiccation on a plot-by-plot basis
prior to the construction of foundations. Where trees are mentioned in the text this means existing
trees, recently removed trees (approximately 15 years to full recovery on cohesive soils) and those
planned as part of the site landscaping.

Ownership of copyright of all printed material including reports, laboratory test results, trial pit and
borehole log sheets, including drillers log sheets, remain with Ground and Water Limited. Licence is
for the sole use of the client and may not be assigned, transferred or given to a third party.

Only our client may rely on this report and should this report or any information contained in it be
provided to any third party we accept no responsibility to the third party for the contents of this
report save to the extent expressly outlined by us in writing in a reliance letter addressed from us to
the third party.

Recipients are not permitted to publish this report outside of their organisation without our express
written consent.




APPENDIX B
Thickness of 6F2 Crushed Concrete/Demolition Rubble Post Demolition
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APPENDIX C
Chemical Laboratory Testing — Crushed Concrete/Demolition Rubble
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James Dalziel DETS Ltd

Ground 2 Water Lid Lnit 1

2 The Leng Bam Rose Lane Industrial Estate
Marton Farm Rose Lane

Lelbome Road Lenham Heath

Hampshire MEL7 2IN

GU34 3NB k: 01622 A50410

DETS Report No: 19-17321

Site Reference: Farmer Colt International, New Lane, Havant, PD9 202
Project / Job Ref: GWPR31924

Order No: Mone Supplied

Sample Receipt Date: 13/12/2019

Sample Scheduled Dabe: 13/12/2019

Report Issue Mumber: 1
Reporting Date: 19/12/2019
Authorised by:

i ; F
o .-".-sﬁ: T
o AL
Dave Ashworth
Technical Manager

Opinlans and interpretations are outside the lboratory's scope of 150 17025 accreditation. This certificate is issued in accordance
with the accreditation requirements of the United Kingdom Accreditation Service, The results reported herein relate only to the
material supplied to the laboratory. This certificate shall not be reproduced except in full, without the prior written approval of the
laboratary.
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DETS Ltd

Unit 1, Rose Lane Industrial Estate

Rose Lane
A Lenham Heath . ‘
Maidstone ) LA S
Kent MEL17 2JN }? ECEHT‘F 44
Tel : 01622 850410 e s
[Soil Analysis Certificate = |
DETS Report MNo: 19-17321 Date Sampled H12719 0412719 0+/12/189 0412119 04/12/18]
Ground & Water Ltd Time Sampled| None Supplied]  None Supplisd]  None Suppied|  MNone Supplied]  None Supplied)
Site Reference: Former Colt International, New Lane, TP / BH No TP1 TPZ TF3 TP TPS
Havant, PO9 2LZ

Project / Job Ref: GWPRI192A Additional Refs| Mone Supplied]  None Supplied]  Mome Supplied]  Mone Supolied]  Mone Supplied)
Order No: None Supplied Depth (m) 0,10 0.10 0.10 .10} u-1g|
Reporting Date: 19/12/2019 DETS Sample No 452376 452377 452378 452379] 4573E0
Determinand Unit| ntl Accreditation |
Ashestos Screen = Nia pfa 15017025 Not Detected Mot Detected Mot Detected Mot Detected| Mot Detected)

Sample Matrix ™' Material Type| fi/fal MOME

Ashestos Type '='| PLM Result MNfal ISD17025

Ashestes Quantification ™ 8e] < 0.001 15017025
nHi pH Units M/a MCERTS 10.5 11.1 10.9 11.0f 11.2]
Total Cyanide gk < 3 MNOME 22 2 2 < 3 < 72 < 7
WS Sulphata as 50, (2:1)] rrigyl < 10} MCERTS 1310 049 374 Eg |
W/S5 Sulphate as 50, (2:1] gl <.t MCERTS 1.30 0.95 0.37 .06 0.70]
Organic Matter | <01 MCERTS it 1.2 0.7 0.7 1.2
Tatal Organic Carbon (TOC)] %l <01 MCERTS 0.6 0,7 0.4 0.4 0.7
Arsienic {-!-sll migkg =2 MCERTS 7 3 f 7 B
WS Baron mg, kg =1 MNOME <1 <1 <1 <1 o |
Cadmium (Cd)| migska < 0.2 MCERTS 0.4 0.4 0.3 0.3 .4
Cheomium (Cr) ma/kg < 7 MCERTS 17 13 13 12 16
Chromium {hexavalent)] megska = 2 MNOME < 2 < 2 <2 < 2 < 2
Copper {Cu)l mgka < 4 MCERTS 47 11 10 11 12
L] {F‘hq mg/ka <3 MCERTS 117 59 51 59 )|
Mercury (Hg gk < | NONE <] < ] < | < | < |
Mickal (51 gk <3 MCERTS 4 & a | 10
sebenium (S ma/kg < 3] MOME <3 <3 < 3 FE < 3
Vanadium (V] ma/ka <2 MOMNE 28 23 24 FE] 27
Zinc (Zni} mag/kq <3 MCERTS 59 51 42 g 46
Teskal Phenols (rmonohydric)] mig/kg < 2] NOMNE <32 <3 <2 < 2] = 2|

Enalytical results are axpressed on 2 dry welcht basls where samples are asssted-died at less than 30°C

Subioriracied analysa (5]
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DETS Ltd

Unit 1, Rose Lane Industrial Estate

Rose Lane
A Lenham Heath . ‘
Maidstone LA S
Kent ME17 2IN }HCEHTT 4450
Tel : 01622 850410 e
[Soil Analysis Certificate = |
DETS Report MNo: 19-17321 Date Sampled H12719 0412719 0+/12/189 0412119 04/12/15]
Ground & Water Ltd Time Sampled] None Supplied]  Rone Supplisd]  None Supplied|  None Supplied] — None Supplied
Site Reference: Former Colt International, New Lane, TP / BH No TPE TPT TF8] TPID
Havant, PO9 2LZ

Project / Job Ref: GWPRI192A Additional Refs| Mone Supplied]  None Supplied]  Mome Supplied]  Mone Supolied]  Mone Supplied)
Order No: None Supplied Depth (m) 0,10 0.10 0,10 0.10 .10}
Reporting Date: 19/12/2019 DETS Sample No 452381 452382 452383 452364 4573R5|
Determinand Unit| ntl Accreditation |
Ashestos Screen = Nia pfa 15017025 Not Detected Mot Detected Mot Detected Mot Detected| Mot Detected)

Sample Matrix ™' Material Type| fi/fal MOME

Ashestos Type '='| PLM Result MNfal ISD17025

Ashestes Quantification ™ 8e] < 0.001 1S017025
nHi pH Units M/a MCERTS 11.3 10.9 11.7 10.8 11.1
Tatal Cyanide gk <2 NOME < 2 < 7 < 2 <] <1
WS Sulphata as 50, (2:1)] rrigyl < 10} MCERTS 200 764 941 1610} 1610]
W/S5 Sulphate as 50, (2:1] gl] < 0.01 MCERTS 0.80 0.76 0.94 1.61 161
Organic Matter | <01 MCERTS 0.7 1.2 0.9 1.2 1.1
Tatal Organic Carbon (TOC)] %l <01 MCERTS 0.4 0,7 0.5 0.7 0.6
Argisnic {-ﬁ.sll migkg =2 MCERTS 7 7 7 7 7
WS Baron mg, kg =1 MNOME <1 < 1 < 1 <1 =1
Cadmium (Cd)| migska < 0.2 MCERTS 0.4 0.4 .4 | 1
Cheomium (Cr) ma/kg < 7 MCERTS 15 15 15 15 15
Chromium {hexavalent)] megska = 2 MNOME < 2 < 2 <2 < 2 < 2
Copper {Cu)l mgka < 4 MCERTS 47 16 25 12 13
L] {th mg/ka <3 MCERTS 135 54 a0 CE) 151
Mercury (Hg gk < | NONE < ] < 1 < ] < | < |
Mickal (51 gk <3 MCERTS 4 G 10 g of
sebenium (S ma/kg < 3] MOME < 3 <3 < 3 <3 |
Vanadium (V] ma/ka <2 MOMNE 29 28 28 27 28]
Zinc (Zni} mag/kq <3 MCERTS 51 51 i1 166 el
Teskal Phenols (rmonohydric)] mig/kg < 2] NOMNE <32 <32 <2 < 2] = 2|

Enalytical results are axpressed on 2 dry welcht basls where samples are asssted-died at less than 30°C

Subioriracied analysa (5]

Page 3 of 19



DETS Ltd

Unit 1, Rose Lane Industrial Estate

Rose Lane
A Lenham Heath . ‘
Maidstone ) LA S
Kent MEL17 2JN ?? ECEHT‘F 44
Tel : 01622 850410 e s
[Soil Analysis Certificate = |
DETS Report No: 19-17321 Date Sampled H12719 04/12/19 {4/12/19 04/12/19 04/12/15]
Ground & Water Ltd Time Sampled] None Supplied]  Rone Supplisd]  None Supplied|  None Supplied] — None Supplied
Site Reference: Former Colt International, New Lane, TP / BH No TP11 TPiZ TP13 TP14 TP15
Havant, PO9 2LZ

Project / Job Ref: GWPR3192A Additional Refs| Mone Supplied]  None Supplied]  Mome Supplied]  Mone Supplied|  Mone Supplied)
Order No: Mone Supplied Depth (m}) 0.10 0.10 0.10 0.10] 0.10]
Reporting Date: 19/12/2019 DETS Sample No 452384 452387 452388 452389 457300]
Determinand Unit| ntl Accreditation |
Ashestos Screen = Nia Pja 15017025 Nat Detected Mot Detected Mot Detected Mot Detected]  Not Detected)

Sample Matrix ™' Material Type| fi/fal MOME

Ashestos Type '='| PLM Result MNfal ISD17025

Ashestes Quantification ™ gl < 0001 1S017025
nHi pH Units M/a MCERTS 10.7 10.7 10.7 10.8 10.9]
Tatal Cyanide gk <2 NOME < 2 <2 < 2 < 7 <2
W/S Sulphata as 50, (2:1] g/l < 10] MCERTS 1810 515 1300 1180] 1200
\W/S Sulphate as S0, (2:1)] gl] < 0.0 MCERTS 1.81 0.52 1.30 1.18] 1.29]
Organic Matter wml <01 MCERTS T 0.9 1.1 0.7 1
Tatal Organic Carbon (TOC)] Wl =01 MCERTS 0.6 0.5 0.7 0.4 0.6
Arsienic {-!-sll migkg =2 MCERTS 7 7 7 7 B
WS Baron mg, kg =1 MNOME <1 < 1 < 1 <1 o |
Cadmium (Cd)| mayka = 0.2 MCERTS 0.4 0.4 0.4 1 .4
Cheomium (Cr) ma/kg < 7 MCERTS 16 15 15 16 15
Chromium {hexavalent)] megska = 2 MNOME < 2 < <2 < 2 < 2
Copper {Cu)l mgka < 4 MCERTS 13 17 14 15 18]
L] {Phq mg/ka < 3 MCERTS 168 95 125 164 110}
Meroury (Hg myg kg | NOMNE < 1 <1 <1 <1 <1
Micksl (41 maikg <3 MCERTS 10F 1 10 11 pe] |
sebenium (S kg | | MNORME = 3 < 3 =3 = 3 =< 3
vanadium (V] ma/ka <2 MOMNE 28 27 30 30 28]
Zinc (Zn)] gk <3 MCERTS 71 G0 [ 96 71
Teskal Phenols (rmonohydric)] mig/kg < 2] NOMNE <32 < 7 <2 < 2] < 2|

Enalytical results are axpressed on 2 dry welcht basls where samples are asssted-died at less than 30°C

Subioriracied analysa (5]

Page 4 of 19



DETS Ltd
Unit 1, Rose Lane Industrial Estate

Rose Lane
A Lenham Heath . ‘
Maidstone ) LA S
Kent MEL17 2JN ‘# ECEHT‘F 44
Tel : 01622 850410 e s
[Soil Analysis Certificate = |
DETS Report No: 19-17321 Date Sampled H12719 0412719 {4/12/19 04/12/19 04/12/15]
Ground & Water Ltd Time Sampled] None Supplied]  Rone Supplisd]  None Supplied|  None Supplisd]  None Supplied
Site Reference: Former Colt International, New Lane, TP / BH No TP16 TPI7 TP18 TP1 TPZ0
Havant, PO9 2LZ

Project / Job Ref: GWPRI192A Additional Refs| Mone Supplied]  None Supplied]  Mome Supplied]  Mone Supplied|  Mone Supplied)
Order No: None Supplied Depth (m) 0,10 0.10 0.10 0.10 0.10}
H.ll!pnrlirli Date: 19712/3019 DETS Sample Na 452351 453392 452393 452594 153355'
Determinand Unit| ntl Accreditation |
Ashestos Screen = Nia Pja 15017025 Nat Detected Mot Detected Mot Detected Mot Detected]  Not Detected)

Sample Matrix ™' Material Type| fi/fal MOME

Ashestos Type '='| PLM Result MNfal ISD17025

Ashestes Quantification ™ gl < 0001 1S017025
nHi pH Units Mfa MCERTS 10.5 10.9 10.7 10.4] 11.3
Tatal Cyanide gk <2 NOME < 2 <2 < 7 <2 <2
W/S Sulphata as 50, (2:1] g/l < 10] MCERTS 130 442 1160 EEE| 0]
W/S5 Sulphate as 50, (2:1] gl] < 0.01 MCERTS 0.13 0,44 1.16 0.97 0.03
Organic Matter | <01 MCERTS 0.7 1.2 1.3 1.2 0.7
Tatal Organic Carbon (TOC)] Wl =01 MCERTS 0.4 0.7 0.8 0.7 0.4
Argisnic {-ﬁ.sll migkg =2 MCERTS 7 8 8 B 7
WS Baron mg, kg =1 MNOME <1 <1 <1 <1 <1
Cadmium (Cd)| migska < 0.2 MCERTS 0.4 0.5 0.7 ] K]
Cheomium (Cr) ma/kg < 7 MCERTS 16 17 17 16 14
Chromium {hexavalent)] megska = 2 MNOME < 2 < 2 <2 < 2 < 2
Copper {Cu)l mgka < 4 MCERTS 26 23 17 25 10}
L] {H:-q mg/ka <3 MCERTS 187 173 150 178} 61
Mercury (Hg gk < | NONE <] < | < ] < 1 < |
Mickal (51 gk <3 MCERTS 11 10 10 10| B|
sebenium (S ma/kg < 3] MOME <3 <3 < 3 < 3| E
Vanadium (V] ma/ka <2 MOMNE 29 P 30 30| 25
Zinc (Zn)] gk <3 MCERTS 71 ¥ 53 102 16
Teskal Phenols (rmonohydric)] mig/kg < 2] NOMNE <32 < 7 <2 < 2] < 2|

Enalytical results are axpressed on 2 dry welcht basls where samples are asssted-died at less than 30°C

Subioriracied analysa (5]

Page 5 of 19



DETS Ltd

Unit 1, Rose Lane Industrial Estate

Rose Lane
A Lenham Heath . ‘
Maidstone ) LA S
Kent MEL17 2JN ‘# ECEHT‘F 44
Tel : 01622 850410 e s
[Soil Analysis Certificate = |
DETS Report No: 19-17321 Date Sampled H12719 04/ 12/19 0+/12/189 0471218 04/12/18]
Ground & Water Ltd Time Sampled| None Supplied]  None Supplisd]  None Suppied|  None Supplied]  None Supplied)
Site Reference: Former Colt International, New Lane, TP / BH No TP21 TPZ2 TF23 TR24 TP25
Havant, PO9 2LZ
Project / Job Ref: GWPRI192A Additional Refs| Mone Supplied]  None Supplied]  Mome Supplied]  Mone Supplied|  Mone Supplied)
Order No: Mone Supplied Depth (m) 0,10 0.10 0.10 0.10] n.10]
Reporting Date: 19/12/2019 DETS Sample No 457396 452397 452398 452339] 452400]
Determinand Unit| ntl Accreditation |
Ashestos Screen = Nia pfa 15017025 Detected Mot Detected Mot Detected Mot Detected| Mot Detected)
Sample Matrix 9] Material Type] i/l NONE| Ameste E’fjj‘;l
Ashestos Tvoe 1™ PLAM Fresude M/fal 15017025 Amosite]

Ashestos Cuantification "'l bl < 0.001 15017025 < 001
nHi pH Units M/a MCERTS 11.8 11.6 11.7 11.8 11.6
Tatal Cyanide gk <2 NOME < 2 < 7 < 2 < Z < 2
WS Sulphata as 50, (2:1)] rrigyl < 10} MCERTS 13 125 16 48| 11
W/S5 Sulphate as 50, (2:1] gl] < 0.01 MCERTS 0.01 0.12 0.02 .05 0.01
Organic Matter %] <01 MCERTS 0.3 0.3 0.4 0.5 0.5
Tatal Organic Carbon (TOC)] %l <01 MCERTS 0.2 0,2 0.3 0.3] 0.3
Arsinic {-!-.s.Ll migkg =2 MCERTS 7 7 7 Gl B
WS Baron mg, kg =1 MNOME <1 < 1 < 1 <1 ol |
Cadmium (Cd)| maskg] < 0.2 MCERTS 0.2 0.2 0.2 0.3 0.7
Cheomium (Cr) ma/kg < 7 MCERTS 15 14 16 15 13
Chromium {hexavalent)] megska = 2 MNOME % 2 < 2 < 2 < 2 < 2
Copper {Cu)l mgka < 4 MCERTS 10 13 12 14 10}
Lead {Phq mag/kg <3 MCERTS 43 264 49 71 42
Mercury (Hg gk < | NONE < | < | < ] < | < |
Mickal (51 gk <3 MCERTS 4 G 10 10| B|
sebenium (S ma/kg < 3] MOME <3 <3 < 3 < 3| < 3
vanadium (V] ma/ka <2 NOME 28 24 23 249 24
Zinc (Zn)] gk <3 MCERTS 31 5 43 a4 ip|
Teskal Phenols (rmonohydric)] mig/kg < 2] NOMNE <32 EF: <2 < 2] < 2|

Enalytical results are axpressed on 2 dry welcht basls where samples are asssted-died at less than 30°C

Subioriracied analysa (5]

Page & of 19



DETS Ltd

Unit 1, Rose Lane Industrial Estate

Rose Lane
A Lenham Heath . ‘
Maidstone ) LA S
Kent MEL17 2JN ‘# ECEHT‘F 44
Tel : 01622 850410 e s
[Soil Analysis Certificate =
DETS Report No: 19-17321 Date Sampled H12719 04/12/19
Ground & Water Ltd Time Sampled] None Supplied]  Kone Supplied
Site Reference: Former Colt International, New Lane, TP / BH No TP26 TPZ7
Havant, PO9 2LZ
Project / Job Ref: GWPR3192A Additional Refs| None Supplied]  None Supplied]
Order Ho: None Supplied Bepth (m) 0.1 0.19
Reporting Date: 19/12/2019 DETS Sample No 452401 452407
Determinand Unit| ntl Accreditation
Ashestos Scresn & e e 15017025 Mot Detected Mot Detected
Sample Matrix ™' Material Type| fi/fal MOME
Ashestos Type '='| PLM Result MNfal ISD17025
Ashestes Quantification ™ gl <0001l  IS017025
pHi pH Units M/a MCERTS 11.9 11.6
Tatal Cyranide gk <3 NOME 23 23
WS Sulphata as 50, (2:1)] rrigyl < 10} MCERTS 15 13
W/S5 Sulphate as 50, (2:1] gl] < 0.01 MCERTS 0.01 0.01
Organic Matter | <01 MCERTS 0.6 0.4
Tatal Organic Carbon (TOC)] %l <01 MCERTS 0.3 0,2
Arsienic {M-Ll migykg <2 MCERTS 7 7
WS Baron mg, kg =1 MNOME <1 < 1
Cadmium (Cd)| maskg] < 0.2 MCERTS 0.4 < 0,2
Cheomium (Cr) ma/kg < 7 MCERTS 16 14
Chromium {hexavalent)] mag, kg < 2 MOMNE <2 < 2
Copper {Cu)l mgka < 4 MCERTS 21 11
Lead {Phq mag/kg <3 MCERTS a3 41
Mercury (Hg gk < | NONE <] < 1
Mickal (1) ik <3 MCERTS g #
sebenium (S kg | | MNORME < 3 < 3
Vanadium (V] ma/ka <2 MOMNE 27 27
Zinc (Zn)] gk <3 MCERTS 72 13
Tatal Phenols (monohydric)] mgykg = 7| NONE < 3 < 3

Enalytical results are axpressed on 2 dry welcht basls where samples are asssted-died at less than 30°C

Subioriracied analysa (5]

Page 7 of 19




DETS Ltd

Unit 1, Rose Lane Industrial Estate
Rose Lane
A Lenham Heath . ‘
Maidstone

Kent ME17 21N '?? 'ECEHTE 44
Tel : 01622 850410 T A
[Soil Analysis Certificate - Speciated PAHs = ]
DETS Report Mo: 19-17321 Date Sampled 1219 12119 1219 1208 04/12/15]
Ground & Water Ltd Time Sampled|  None Supplied]  None Supplied]  None Suppied|  None Supplied]  Nore Supplied)
Site Reference: Former Colt International, TP / BH Mo TP TRZ TF3 P4 TPS
Mew Lane, Havant, POS 212
Project / Job Ref: GWPRI192A Additional Refs| Mone Supplied]  None Supplied]  Mone Supplied]  Mene Supplied]  Mone Suppiied)
Order No: None Supplied Depth (m) 0,10 0.10 0.10 .10} 0.10}
Reporting Date: 19/12/2019 DETS Sample No 452375 452377 452378 452379] 457360}
Determinand} Unit| RL| Accreditation
Maphthalane mafkn] < L1 MCERTS % 0.1 = 0,1 < 0.1 = 1 < 0.1
Acenaphthyiene mgfkg| < 0.1 MCERTS < 0.1 % 0.1 < .1 < (1 < (.1
Amnﬂncl mgkgl < 0.1 MCERTS < {1 < .1 < .1 < (1 042
Fiirene mgﬂg = 0.1 MCERTS = 0.1 = 01 < .1 = 0.1) 0.13
Phenannrrehel mgfkg| < 0.1 MCERTS 031 0,18 0.65 .27 0.55
mt!:rat;enel mgfkg| < 0.1 MCERTS < .1 < 0.1 0,18 = 0.1 013
Fluoranthane] mgfhg] < 0.1 MCERTS 1,41 0,85 1.681 1.49 0649
Pyrene] mg/kg] < 0.1 MCERTS 0.91 0.76 1.40 1.15 |
Eunm{a:lmhmnl:_l mafka| < 0.1 MCERTS 0.64 0,50 0,99 0.92 0.40|
Chrysens mgfkg| < 0.1 MCERTS 0,63 0,49 0.93 .80 042
Benze{bfluoranthene] magfkg) < 0.1 MCERTS 091 0,54 1.24 1.06 Q.54
E-enzn[k]ﬂunrmﬂ;enel mgrkg] = 0.1 MCERTS 0,31 0,22 0,47 (.35 0. 18|
Eermu{a:lpyrenel migfhg]| < 0.1 MCERTS 0,57 0.41 0,80 i.64] 0.3
Indenc{1,2,3-cd)pyrene] mafkg] < 0.1 MCERTS 0,456 0.31 0.61 0.49] 0.28]
Dibenz{a hlanthracana] mgfkgf < 0.1 MCERTS < .1 < .1 < .1 < .1 < f1.1
Benzad ghilperylene mgfkgl < 0.1 MCERTS .40 0.27 .52 .40 0.2
Tatal EPA-16 PAHsS mgikgl < 1.6 MCERTS 6.2 4.5 9.4 ﬁ 4.9]

Bnahiical resuRs e axphessed o & dey waight basis where samoles are asssted-dred at ks than 30°C

Page f of 12



DETS Ltd

Unit 1, Rose Lane Industrial Estate
Rose Lane
A Lenham Heath . ‘
Maidstone

Kent ME17 2IN Gt 4480
Tel : 01622 850410 el
[Soil Analysis Certificate - Speciated PAHs = ]
DETS Report No: 19-17321 Date Sampled [eit12/19 /12719 M 12519 el ] 04/12/15]
Ground & Water Ltd Time Sampled] Mone Supplied]  Rone Supplied]  None Supplied|  None Supplied]  None Supplied
Site Reference: Former Colt International, TP / BH No TRE TR7 TF8] TR0
Mew Lane, Havant, PO9 21T
Project / Job Ref: GWPR3192A Additional Refs| Mone Supplied]  None Supplied]  Mone Supplied]  Mene Supplied]  Mone Suppiied)
Order Mo: None Supplied Depth (m}) 0,10 010 0.10 0.10) .10}
Reporting Date: 19/12/2019 DETS Sample No 452381 4523832 452383 452364] 45735
Determinand} Unit| RL| Accreditation
Maphthalane mafkn] < L1 MCERTS % 0.1 = 0,1 < 0.1 = 1 = 0.1
Acenaphthyiene mgfkg| < 0.1 MCERTS < 0.1 % 0.1 < .1 < (1 < 1.1
Amnﬂncl mgkgl < 0.1 MCERTS <0l <0l < 0.1 < (1 = 0.1
Flaporine mgfkg| < 0.1 MCERTS < 0.1 < 0.1 < i1 = 1 = (0.1
Phenanthrene| mgika) = 0.1 MCERTS 019 0,51 0,18 323 031
mt!:rat;enel mgfkg| < 0.1 MCERTS = 0.1 0.12 < 0,1 = 01 < 0.1
Fluoranthane] mgfhg] < 0.1 MCERTS 0.73 L1% 0.64 0.97 1.05
Pyranef mgikg| = 0.1 MCERTS 0,74 0,47 .67 (.85 0.93
Elunm{a:lmhmnl:_l mi kgl < 0.1 MCERTS 0.549 0.53 0,42 Q.67 0.604
Chrysene mgfkg| < 0.1 MCERTS 0.54 0,61 037 (.66 0.60]
Benzolbifluoranthene] mgfka] < 0.1 MCERTS 0,97 0,82 0,52 0.57 0.E3
E-enzn[k]ﬂunrmﬂ;enel mgrkg] = 0.1 MCERTS 0,26 0.27 0.16 .27 Q.21
Benzo{a)pyrenal migfhg]| < 0.1 MCERTS 0,64 0.51 0.33 .59 0.53
indenc{1,2,3-cdipyrene| maikg| < 0.1 MCERTS 0,50 .34 0,24 {145 a.40]
Dibenz{a hlanthracana] mgfkgf < 0.1 MCERTS < .1 < .1 < i1 < .1 < 1.1
Bienzod ghilperylens mgfkgl < 0.1 MCERTS 0.44 0.32 0.2 0.34 0.34]
Total EPA-16 PAHS mﬂg = 1.6 MCERTS 5.7 6.3 3.8 E-I 5.E

Bnahiical resuRs e axphessed o & dey waight basis where samoles are asssted-dred at ks than 30°C

Page § of 12



DETS Ltd

Unit 1, Rose Lane Industrial Estate
Rose Lane
A Lenham Heath . ‘
Maidstone

Kent ME17 21N '?? 'ECEHT‘F 44
Tel : 01622 850410 T A

[Soil Analysis Certificate - Speciated PAHs = ]

DETS Report Mo: 19-17321 Date Sampled 1219 12119 1219 1208 04/12/15]

Ground & Water Ltd Time Sampled| None Supplied]  None Supplied]  None Suppied|  None Supplied]  Nore Supplied)

Site Reference: Former Colt International, TP / BH Mo TR11 TRL2 TP13 TP14 TRI15

Mew Lane, Havant, POS 212

Project / Job Ref: GWPRI192A Additional Refs| Mone Supplied]  None Supplied]  Mone Supplied]  Mene Supplied]  Mone Suppiied)

Order No: None Supplied Depth (m) 0,10 0.10 0.10 .10} .10}

Reporting Date: 19/12/2019 DETS Sample No 452385 452387 452388 452389] 457390}
Determinand} Unit| RL| Accreditation

Maphthalane mafkn] < L1 MCERTS % 0.1 0,13 < 0.1 = 1 = 0.1

Acenaphthyiene mgfkg| < 0.1 MCERTS < 0.1 < 0.1 < .1 < (1 < 1.1

Amnﬂncl mgkgl < 0.1 MCERTS < {1 017 < .1 < (1 < .1

Fiirene mg&g = 0.1 MCERTS = 0.1 = 01 < .1 i | < .1

Phenannrrehel mgfkg| < 0.1 MCERTS 0.25 0.43 0.2] .32 0.25

mt!:rat;enel mgfkg| < 0.1 MCERTS < 0.1 0.21 < .1 = 0.1 < 0.1

Fluoranthane] mgfhg] < 0.1 MCERTS 0,91 1,08 0,84 1.53] [ |

Pyrene] mg/kg] < 0.1 MCERTS 0.82 0.492 0,80 1.40] i.ga|

Eunm{a:lmhmnl:_l mafka| < 0.1 MCERTS 0.57 0.51 0,44 0.74) 0.47

Chrysens mgfkg| < 0.1 MCERTS 0.55 0,54 0,49 0.79) 055

Benze{bfluoranthene] magfkg) < 0.1 MCERTS 0,79 0,74 0.64 g.o7 Q.77

E-enzn[k]ﬂunrmﬂ;enel mgrkg] = 0.1 MCERTS 0,24 0,21 0.23 .31 0.25

Benzo{a)pyrenal migfhg]| < 0.1 MCERTS 0,51 0.448 0.47 .72 056

Indenc{1,2,3-cd)pyrene] mafkg| < 0.1 MCERTS 0.38 0.33 0.32 0.46] g.40]

Dibenz{a hlanthracana] mgfkg] < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < 0.1 < j

Benzad ghilperylene mgfkal < 0.1 MCERTS ﬂ._31 0.2% .30 .42 0.37

Tatal EPA-16 PAHsS mgikgl < 1.6 MCERTS 5.3 B4 4.8 7.7] 5.5

Bnahiical resuRs e axphessed o & dey waight basis where samoles are asssted-dred at ks than 30°C

Page 10 of 19



DETS Ltd

Unit 1, Rose Lane Industrial Estate
Rose Lane
A Lenham Heath . ‘
e ——— 4480
Tel : 01622 850410
[Soil Analysis Certificate - Speciated PAHs = ]
DETS Report No: 19-17321 Date Sampled H12719 041219 0+/12/189 04124189 04/12/19]
Ground & Water Ltd Time Sampled] Mone Supplied]  Rone Supplied]  None Supplied|  None Supplied] — None Supplied
Site Reference: Former Colt International, TP / BH No TP16 TPI7 TP18 TPl TPZO
Mew Lane, Havant, PO9 217
Project / Job Ref: GWPR3192A Additional Refs| Mone Supplied]  None Supplied]  Mone Supplied]  Mene Supplied]  Mone Suppiied)
Order No: None Supplied Depth (m) 0,10 0,10 0.10 0.10 0.10}
H.ll!pnrlini Date: 19712/3019 DETS Sample No 452351 452390 452393 45139“]- 151‘395'
Determinand} Unit| RL| Accreditation
Maphthalane mafkn] < L1 MCERTS % 0.1 = 0,1 < 0.1 = 1 2.05
Acenaphthyiene mgfkg| < 0.1 MCERTS < 0.1 % 0.1 < .1 < (1 < .1
Acen ne mg/kg| < 0.1 MCERTS < {1 < .1 < 0,1 < (.1 1.71
Fuorene] mgfka| < 0.1 MCERTS < 0.1 < 0.1 < 0.1 < (1 1.45
Phenanthrene| mgikg] < 0.1 MCERTS 0.24 0.30 1.57 .14} 15,80}
Antheacene| magikg| < 0.1 MCERTS = 0,1 < 0,1 0,43 < Q.1 4.04)
Fluoranthane] magfkg] < 0.1 MCERTS 0.78 1.05 343 o.54] 15, 30]
Pyrene] mg/kg] < 0.1 MCERTS £.92 0.89 2,64 a.60] g_74
Eunm{a:larﬂhmnl:_l maikg| < 0.1 MCERTS 0.41 0,66 1.73 0.40 6.41
Chrysens mgfkg] < 0.1 MCERTS 0,53 0,73 1,50 0.42 ] |
Benzolbifluoranthene] maikg| < 0.1 MCERTS 0.61 1 1,99 .64} 7.15
E-enzn[k]ﬂunrmﬂ;enel mgrkg] = 0.1 MCERTS 0,18 0.2% .63 .20 246
Benzo{a)pyrenal migfhg]| < 0.1 MCERTS 0.41 0,64 1.43 .46 467
indenc{1,2,3-cd)pyrena] mgikg| < 0.1 MCERTS 0,28 0.43 0,88 0.32 3.28]
Dibenz{a hlanthracana] mgfkgf < 0.1 MCERTS < .1 < 0.1 0.15 < L1 0.73
Berizod ghilperydens mafkg] < 0.1 MCERTS 0.26 0.40 0.74 0.28] PR |
Takal EPA-16 PAHS mﬂg = .G MCERTS 4.5 6.4 17.2 4.1 84, l|

Bnahiical resuRs e axphessed o & dey waight basis where samoles are asssted-dred at ks than 30°C

Page 11 of 19



DETS Ltd

Unit 1, Rose Lane Industrial Estate
Rose Lane
A Lenham Heath . ‘
Maidstone

Kent ME17 21N '?? 'ECEHTE 44
Tel : 01622 850410 T A

[Soil Analysis Certificate - Speciated PAHs = ]

DETS Report Mo: 19-17321 Date Sampled 1219 12119 1219 1208 041 I."[E||

Ground & Water Ltd Time Sampled| None Supplied]  None Supplied]  None Suppied|  None Supplied]  Nore Supplied)

Site Reference: Formaer Colt International, TP /! BH No TR21 TPEZ TP23 Tr24 TP25

Mew Lane, Havant, PO9 212

Project / Job Ref: GWPRI192A Additional Refs| Mone Supplied]  None Supplied]  Mone Supplied]  Mene Supplied]  Mone Suppiied)

Order No: None Supplied Depth (m}) 0,10 0.10 0.10 9.10} 0.10]

Il.tpnrlini Date: 19712/201% DETS Sample No 452396 452357 452398 451355i 1514l;||:||
Determinand} Unit| RL| Accreditation

Maphthalane mafkn] < L1 MCERTS % 0.1 = 0,1 < 0.1 = 1 = 0.1

Acenaphthyiene mgfkg| < 0.1 MCERTS < 0.1 % 0.1 < .1 < (1 < 1.1

Amnﬂn:l mgkgl < 0.1 MCERTS < {1 < {1 012 < (k.1 < .1

Farens mgﬂg < 0.1 MCERTS < {1 = 0.1 011 = (1 < 0.1

Fhﬁrﬁ:‘ﬂn’-&ﬁﬁl mgfkg| < 0.1 MCERTS .73 0,75 0,94 .78} 133

mt!:rat;enel mgfkg| < 0.1 MCERTS 0,18 0.18 024 0.19 0.33

Fluoranthane] mgfhg] < 0.1 MCERTS 1.2% 1,07 1.13 1.07 1.71

Pyrene] mgfhgl < 0.1 MCERTS 1.04 0,75 0,74 (.76 1.17

Eunm{a:lmhmnl:_l mafka| < 0.1 MCERTS 0.49 0,50 0.44 0.47 0.76

Chrysens mgfkg| < 0.1 MCERTS .47 0,48 0,55 0.50] 0.7

Benze{bfluoranthene] magfkg) < 0.1 MCERTS 0,51 051 0.51 2.54] Q.53

Banzofkjflucranthene| magikg| = 0.1 MCERTS 0,16 0,18 0,21 2.19] 0.33

Benzo{a)pyrenal magfkg| < 0.1 MCERTS 0.35 0.46 0.4 0.38] 0.67

indenc{1,2,3-cd)pyrene| maikg| < 0.1 MCERTS 0.22 0.30 0.28 .25 0.44

Dibenz{a hlanthracana] mgfkgf < 0.1 MCERTS < .1 < .1 < .1 < (.1 < 1.1

Berizo{ghi)perylene mgfkg| < 0.1 MCERTS 0.18 0.26 0.24 0.21 0.34

Tatal EPA-16 PAHsS mgikgl < 1.6 MCERTS 5.8 5.5 6.1 5.3 8B

Bnahiical resuRs e axphessed o & dey waight basis where samoles are asssted-dred at ks than 30°C
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#DETS

DETS Ltd
Unit 1, Rose Lane Industrial Estate
Rose Lane
Lenham Heath
Maidstone
Kent ME17 21N
Tel : 01622 850410

THF EHEAEATE SN
[ L TR ERy SNt o

Soil Analysis Certificate - Speciated PAHS

DETS Report Mo: 19-17321 Date Sampled [eit12/19 12119

Ground & Water Ltd Time Sampled] MNone Supplied]  Kone Supplied

LSite Reference: Former Colt International, TP / BH No TR TRZT

Hew Lane, Havant, P09 2LZ

Project / Job Ref: GWPRI192A Additional Refs| None Supplied]  None Supplied)

Order Ho: None Supplied Depth (m} 0.1 0.10

Reporting Date: 19/12/2019 DETS Sample Mo 452401 452402
Determinand)| Unit]  RL| Accreditation

Maphthalane mafkn] < L1 MCERTS 0.13 = 0,1

Acenaphthyiene mgfkg| < 0.1 MCERTS < 0.1 % 0.1

Amnﬂncl mgfkgl < 0.1 MCERTS 0,19 < .1

Fisparens mgfkg| < 0.1 MCERTS 0.15 < 0.1

Phenanthrene| mafka] < 0.1 MCERTS 1.68 0,54

Antheacene| magikg| < 0.1 MCERTS D39 0.13

Fluoranthane] mgfhg] < 0.1 MCERTS 234 0.71

Pyrene] mg/kg] < 0.1 MCERTS 1.64 0,50

Eunm{a:lmhmnl:_l mefkal < (1.1 MCERTS 0.92 0.30

Chrysens mgfkal < 0.1 MCERTS 0.92 0,32

Benzo{bifluoranthene] mygfkg] < 0.1 MCERTS 1.17 0.37

Banzofkjflucranthene| mgrkg] = 0.1 MCERTS 0.37 0,12

Benzo{a)pyrenal magfkg| < 0.1 MCERTS 0,78 0,26

indenc{1,2,3-cdipyrene| mafkg| < 0.1 MCERTS 0.45 0.15

Dibenz{a hlanthracana] mgfkgf < 0.1 MCERTS < .1 < 0.1

Berzodghilperdens mgfkal < 0.1 MCERTS 0.35 0.14

Total EPA-16 PAHS mﬂg < 1.6 MCERTS 11.5 16

Bnahiical resuRs e axphessed o & dey waight basis where samoles are asssted-dred at ks than 30°C
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DETS Ltd

Unit 1, Rose Lane Industrial Estate

Rose Lane
A Lenham Heath . ‘
dstone TKAS
P B 4480
Tel : 01622 850410
[Soil Analysis Certificate - TPH CWG Banded l
DETS Report No: 19-17321 Date Sampled 04/12/19 04/12/19 D4/12/19 mnma} 04/12/19]
Ground & Water Ltd Time Sampled| None Supplied]  None Supplied]  None Suppled|  None Supplied]  None Supplied
Lite Reference: Former Colt International, TP / BH Mo TF3 TR TFS TE12 TFG
Mew Lane, Havant, PO9 212
Project / Job Ref: GWPR3192A Additional Refs|  None Suppiied]  MNone Supplied]  Mone Suppled]  None Supplied]  None Supplied)
Order Mo: None Supplied Depth {m} 0,10 0,10 0,10 0.10} a.10]
Reporting Date: 19/12/2019 DETS Sample No 452378 452381 452384 452387 452300)
Determinand Unit] _ RL] Accreditation
Aliphatic »C5 - Ch migfka]-< 0.01 MNONE = 0.01 < 0,01 < 0.01 = {1.01 < 001
Afiphatic =C& - CB maSkg )« 0.0% MONE < 005 < 005 < .05 < (.05 < 008
Afiphatic =C8 - C10 mgfkgl <2 MCERTS < 2 < 2 < 2 < 2 < 2
Adiphatic =10 - C12 mgk = 2 MCERTS <3 < 4 < 2 < < 2
Adiphatic >C12 - C16 mgfegl =3 MCERTS =3 10 < 3 5 <3
Aliphatic >C16 - C21 mgkg] =3 MCERTS %3 14 =3 243 13
Aliphatic »C21 - C34 mafkgf < E0] MCERTS 10 < 10 = 10 163 SE]
Aliphatic (C5 - C343) mgfknf < 21 MONE < 21 24 < 21 192} 71
Aromatic =C5 - CF mgfkg < 0.01 MOME < (.01 < 0.01 < .01 « 001 < (.01
Aromatic =07 - CB mgkgi< 0.05 MOME < 0.05 < 0,05 < .05 < 0.05 « 0.05
Argrmatic =08 - C10] mgfkgl <2 MCERTS « < d < 7 < 2 < 2
Aramatic >C10 - C12 mgfkal =<2 MCERTS %2 =2 =2 2 < 2
Aromatic >C12 - C16 mgfkg] <2 MCERTS <2 3 2 | <
Aromakic =C16 - C21 magfkgf =< 3] MCERTS 15 11 g 32 14
Aramatic »C21 - C35 mifkgl < 10} MCERTS 73 25 29 210 56
Aromatic (C5 - C35) mgfkg < Z1 MOME g3 13 34 246 ]|
Total »C5 - C35 mafka] < 42| FIOME a3 if =42 439 140}

Bnahtionl rsife se expresiag on & dry weioht basis where sampbes are gessted -dried a1 less than 30°C
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4 DETS

DETS Ltd

Unit 1, Rose Lane Industrial Estate

Rose Lane
Lenham Heath
Maidstone
Kent ME17 21N

Tel : 01622 850410

THF EHEAEATE SN
[ L TR ERy SNt o

UKAS

4480

[Sail Analysis Certificate - TPH CWG Banded

[DETS Report No: 19-17321 Date Sampled] D4/12/19 0471219 D4/12/19 0y12)35]
Ground & Water Ltd Time Sampled| None Supplied]  None Supplied]  None Supped|  None Supplied
Lite Reference: Former Colt International, TP / BH Mo TPig TR21 TR24 TE27
Mew Lane, Havant, PO9 212
Project / Job Ref: GWPR3192A Additional Refs|  None Supplied]  Mone Supplied]  Mone Suppled]  None Supplied}
Order No: None Supplied Depth (m) 0,10 0,10 0.10 0.10§
Reporting Date: 19/12/2019 DETS Sample No 452393 452396 452399 452402 |
Determinand Unit] _ RL] Accreditation

Aliphatic »C5 - Ch migfka]-< 0.01 MNONE = 0.01 < 0,01 < 0.01 = {1.01

Afiphatic =C& - CB maSkg )« 0.0% MONE < 005 < 005 < .05 < (.05

Afiphatic =C8 - C10 mgfkgl <2 MCERTS < 2 < 2 < 2 < 2
Adiphatic =10 - C12 mgk = 2 MCERTS <3 <4 < 2 <
diphatic =C12 - C16 meg kg <3 MCERTS <3 =3 =3 14
Aliphatic >C16 - €21 mafkgl <3 MCERTS <3 <3 <3 39)
Aliphatic >C21 - C34 magfkg) < E0) MCERTS < 10 < 10 = 10 5h
Aliphatic (C5 - C343) mgfknf < 21 MNONE < 21 < 21 < 21 109
Aromatic =C5 - CF mgfkg < 0.01 MOME < (.01 < 0.01 < .01 (.01
Aromatic =07 - CB mgkgi< 0.05 MOME < 0.05 < 0,05 < .05 < 0.05
Argrmatic =08 - C10] magfkal =2 MCERTS « < d < 7 < 2
Aramatic >C10 - C12 mgfkal =<2 MCERTS %2 =3 =2 2
Aromatic >C12 - C16 mgfkg] <2 MCERTS 52 2 < 2 L
Aromatic >C16 - C21 mykgl =<3 MCERTS 20 < 3 < 3 53
Argmatic >C21 - C35 mifkgl < 10} MCERTS 33 < 10 = 10 < 10
Aromatic (C5 - C35) mgfkg < Z1 MOME 59 < 21 =21 = 21

Total »C5 - C35 mafka] < 42| FIOME 55 < 4 = 42 109]

Bnahtionl rsife se expresiag on & dry weioht basis where sampbes are gessted -dried a1 less than 30°C
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DETS Ltd

Unit 1, Rose Lane Industrial Estate

Rose Lane
@ Lenham Heath . o
Maidstone ' UKAS
FHICERT. MRS
mt HEl? HH e Ilrl'il-ﬂl.l (Fol Mo M“
Tel : 01622 850410

Soil Analysis Certificate - BTEX f MTBE e |
DETS Report Mo: 19-17321 Date Sampled 1219 12119 {12019 1208 04/12/15]
Ground & Water Lid Time Sampled| None Supplied]  None Supplied]  None Suppied|  None Supplied]  Nore Supplied)
Site Reference: Former Colt International, TP / BH Mo TP3 TPE TRS TR12 TRI15

Mew Lane, Havant, POS 212
Project / Job Ref: GWPRI19ZA Additional Refs| Hone Supplied]  None Supplied]  Mone Supplied]  None Supolied]  None Suppiied|
Order No: None Supplied Depth [m) .10 0.10 0.10 0.10 0.10}
Reporting Date: 19/12/2019 DETS Sample No 452374 452381 452384 452387 457390}

Determinand)| Unit]  RL| Accreditation

Benzane ugfkgl =2 MCERTS =2 =2 i =2 2
Toluene ug/kgl <5 MCERTS %5 <5 =5 =5 <5
Ethylbineene ugikgl <2 MCERTS < 2 <2 2 <2 < 2]
pﬁ:m-uq.rlﬁnél ugfkgl <=2 MCERTS < 7 < 2 < 7 < 2 < 2
a-xytene] ugfko] <2 MCERTS =32 =2 <2 <7 < 2
MTEE] ugfeg] <5 MCERTS <5 =5 <5 <5 <5

Anahtical resuks are exprrssed on 2 dey waoht basis whers samples are asssted-dned at less than anc
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4 DETS

Soil Ana

is Certificate - BTEX f MTBE

DETS Ltd

Unit 1, Rose Lane Industrial Estate

Rose Lane

Lenham Heath

Maidstone
Kent ME17 21N

Tel : 01622 850410

THF EHEAEATE SN
[ L TR ERy SNt o

UKAS

4480

DETS Report Mo: 19-17321 Date Sampled 12119 712713 /1219 712118

Ground & Water Ltd Time Sampled] Mone Supplisd]  Rone Supplisd]  None Supped|  None Supplised

LSite Reference: Former Colt International, TP / BH No TR1E TP21 TR24 TR27
Hew Lane, Havant, P09 2LZ

Project [ Job Refi GWPR3I192A Additional Refs| Hone Supplied]  None Supplied]  None Supplied]  Mone Suppdied

Order No: None Supplied Depth (m} 010 0,10 .10 .10

Reporting Date: 19/12/2019 DETS Sample Mo 452393 452394 452399 452402

Determinand)| Unit]  RL| Accreditation

Benzane ugfkgl =2 MCERTS =2 =2 i =2

Tofeene ug/kgl <5 MCERTS <5 <5 =5 £ 5

Ethylbensene ugfkgl = 2 MCERTS < 2 < 2 < 2 <2

pﬁ:m-uq.rlﬁnél ugfkgl <=2 MCERTS < 2 < 7 < 7 < 2

a-uytene] ugfknl =<2 MCERTS <2 < 2 < 2 < 2

MTEE] ugfkg] <5 MCERTS <5 <5 <5 <5

Anahtical resuks are exprrssed on 2 dey waoht basis whers samples are asssted-dned at less than anc
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DETS Ltd

Unit 1, Rose Lane Industrial Estate
Rose Lane
“ Lenham Heath . ‘
Maidstone KA
Kent ME17 2IN MCEHTf ppey

THI :- ﬂlﬁ:z Bsmlﬁ Loy DR S P

Soil Analysis Certificate - Sample Descriptions

[DETS Report No: 19-17321

[Ground & Water Ltd

Site Reference: Former Colt International, New Lane, Havant, POS 2LT
[Project / Job Ref: GWPR3192A

[Order No: None Supplied
Reporting Date: 19/12/2019

DETS Sample No TP / BH No| Additional nml Depth {m) “m'::ﬁ:;: Sample Matrix Description
452376 TP1 Mone Supplied 0.10 15.8|Brown gravelly sand with stanes and glass
453377 TP2 Mone Supplied 0.10 15.5|Broown granvelly sand with stanes
451378 TP3| None lied 0.10 11 .4} Brenvm gravelly sand with stanes and brick
452379 TP4]  Mone Supplied 0,10 11.6|Brown gravelly sand with stones
452360 TPS None Supplied 0,10 13.3|Brown gravelly sand with stones
4511E] TPi& Mone Supplied 0,10 12,3 Brovwn gravelly sand with stones and glass
452362 TE7 Hone Supplied 0,10 15.8|Brown gravelly sand with stones and vegetation
451303 TPE( Mame Sunplied .16 11.8|Brown gravelly sand with stones and glass
ALZEE4 TPa) Mone Supplied 2,10 14.8|Brown gravelly sand with stones
452385 i | Mone Supplied 0.10 i?_lE_Hmm grawvelly sand with stones and birck
452386 TPLL Mone Supplied] 0,10 15.7|Brown gravelly sand with stones and glass
152387 TPL2 Mone Supplied 0,10 13.2|Brown gravelly sand with stones
453 IEE TP13 Rone $4.|nnlled| 0.10 14,7 Brown gravelly sand with stanes and brck
452369 TRi4) Meone Supplied .10 13, 7| Brovn gravelly sand with stones
452350 TP15]  Mone Su 0.10 13|Brown gravelly sand with stones
452391 P16 Home Supnlied 0,10 13| Beonwn gravelly sand with stones
451300 TPI7 Mone Supplied 0.10 14,2 |Brown gravelly sand with stones
452353 TR fone Supplied 0,10 11,7 Brovwn gravelly sand with stones and brick
4507304 TP1G| Mo Supplied 0,10 14.6|Brovwn grinelly sand with stones
452385 TR20| None Supplied| 0.10 E.1|Brown gravelly sand with stones and brick
4523596 TP21 Mone Supplied] 0.10 7.7|Brown gravelly sand with stones
453397 TPZ2 Mone Supplisd 0.10 11.2{Beown gravelly sand with shones
1523108 TP23 Hone lied .10 £, 3|Brown gravelly sand with stones
452305 TP24]  mone Supplied 0.10 11.4|{Beovwn gravely sand with stones
“a2+0D TPZ5 Mone Supplied 0.10 4.2 | Brown grinvelly sand with shones
452401 TP2h hone Supplied 0,10 B.7 Eﬁinﬁn gravelly sand with stanes
45@ TP7 Mone Supplied 0,10 H[E-:I:rwn gravelly sand with stones

Meefune content & part of procediare EODT & & mod an acoreaifed feal
lresufficient Sample '
Ursuitable Sampde =
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DETS Ltd

Unit 1, Rose Lane Industrial Estate
Rose Lane
A Lenham Heath
Maidstone

Hant HEI? m" (LT llII.I iy I
Tel : 01622 850410 = 4 T Bt b

[Soil Analysis Certificate - Methodology & Miscellaneous Information
|DETS Report No: 19-17321

Ground & Water Ltd o

Site Referenca: Former Colt Intarnational, New Lane, Havant, POS 2LE
[Project | Job Rel: GWPRI102A

[Order No: None Supplied

|Reporting Date: 19/12/2019

Matrix | Analysed Determinand Brief Method Description Method
On Mo
Sall D Boron - Water Soluble] Determination of water soluble barn in soit by 201 hat waler axtrach followed by [CP-0ES EDLZ
Soil AR BTER] Determination of BTEX by headspace GC-MS EDO1
Sail D Catlons| Determination of cations in soil by agua-regia digestion followed by ICP-DES ED02
Suil D Chiorde - Waker Sokuble [E'ELIDﬂr.minatiun of chloride by extrsction with water & anahbsed by ion cheomatography EDFg
e Defermination of hexavalent chromium in soil by axtraction in water then by acdification, sddition of
Soil AR Cheomium - Hexavalent ) & obisrmiearbaiic fobowad by aloimeti EOi&
Soil AR Cyanide - Complex] Determination of comples cyanide by distillation followsd by colorimetry EDLS
Sail AR Cyanigde - Frea|Deferminalion of fres cvanide by distillafion Toliowed by colorimelny EQ15
Sail AR Cyanice - Tokal| Defermination of lotal cranide by distillstion fedewed by colorimatry EQLS
Soil &) Cyclohexane Extractable Matter (CEM)|Gravimetrically determined through extraction with cyclohexane E011
Sail AR Diesel Range Crganics {C10 - EH;chb:minatiun of hexanefacotens extractable hydrocarbons by GC-FID EDM
=il AR Elactrical Conductivity Cebermination of efectrical conductivity by addition of saturated caboiem sulphate followed by Qs
alactromatric maasurarment
Sall AR Electrical Conductivity| Determination of sectrical conductivity by addition ol water followed by electromslric mshsurement E0G3
Soil B Elemental Sulphur | Determination of efemental sulphur by sohmnt extraction followed by GC-M5 ED2{
| Sail AR EPH €10 - E41}1| Determination of acetone/hexane extractable hydrocarbons by GC-FID EDd
Soil AR EPH Product [D|Determination of acetonehexane extractable hydracarbons by GC-FID El
il AR EPH TEXAS {C8-C8, CB-C10, C10-C12 | Deterrmination of acatone/hexana extractable hydracarbons by GC-FID for C8 to C40. & to CB by D04
C12-C16. C16-C21, C21-CA0N headspace GC-MS
Soll 5] Fluaride - Water Soluble] Dekermination of Fluords by extraction with wates & analysed by ion chramatoaraghy Ef
i : 3 Determination of frcten of arganic carbon by oxidisang with potassiurm dichramate fallawed by
Soil B FOC (Fraction Organic Carbon) tibraion with iron (L) sulghaty EOL
& il o Loss on Ignition @ 4500C Erig:narlnh of less an lgniticn in soll by gravimelrically with the sample betng ignited in a muifle Efig
sail 8] Magnesiurm - ‘Water Solublef Determination of water seluble maanesium by extraction with water followed by [CP-0ES EDZS
sail B Metals] Determination of metals by squa-regia digestion followed by ICP-DES EDDZ
& oil AR Mineral Gil (€10 - C40)| D'HI:TI'I'I:-HLIHI'I af hexanafacetons extractable hydrociarbons by GC-FID Mclionaling wilh SPE E004
Sall &R Maoisiure Contant| Malsiure content; delermined gravirnelrically ED3
Sail D Nitrate - Water Saluble (2117 Determination of nitrate by extraction with waker & anafysed by ion chromatograghy EDrS
Determination of prganic matter by oxidising with potassium dichromate followed by titration with
Soll B] Organic Matter iron (1T} sulphate ED1G
wac] Dekermination of PAH compounds by extraction in acetone and hexane followed by GC-MS with the
wal gk PON e (EPA ]E:Il use of surregate and intemal s@ndards H
Sail AR PCR -7 Eurwnwslbetenwnau'nn of PCB by extraction with acetone and hexane Followed by GE-MS EC{d
Saoil ] Petroleum Ether Extract {PEE)|Gravimetrically determined through extraction with petraleurn ether Efi1
Sail AR pH Determination of pH by addition of water foflowed by elecirometric measurement ENG?
Sail AR Phenols - Total {monohydric)| Determination of phenols by distiliation followed by colorimetry E0Z1
Sail i Phosphate - Water Saluble {2: 1] Deterrmination of ate by estraction with waker & anatysed by lon dwomatography ED
| Soil ¥ Sulphate {as 5044} - Total] Determination of total sulphate by extraction with 10% HC1 foliowed by [CP-0ES ED13
Soil ] Sulphate {as 504 - \Water Soluble {2:1)] Detarmination of sulphate by extraction with water & analysed by ion chromatography Eli
Sall 5] Sulphate {as 504 - Water Saluble {2: 1| Determination of water soluble sulphate by extraction with water followed by ICP-0ES E014
Sall AR Sufphide | Determination of sulphids by dstifation followed by colorimetry E014
Soll 5] Sulphur - Tatal] Determination of total sulptaes by extraction with aquis-reaia Teflewed by 1ICP-0ES Ef24
il AR es gce?:gunatlnn of serni-walatile organic compounds by estraction in acetene and hexane followed by EDDS
; : Determination of thiooyanate by extraction in caustic sada fallowed by acidification followed by
i b Thiocyanate (as ST ddition of fesric nitrate Follgwed by oolorimetry El
Sull 8] Toluens Extractable Matter (TEM)|Gravimetrically determined theough extracton with toluens EOLL
<ol o Total Organic Carbion {TDCjI _D-Eterr'nfnal‘.luh of organic matter by axidising with potassium dichramate followed by tiration with ED10
iron {1 silphate
TPH CWiG (ali; ©5- C6, C6-CB, CB-C10,
Sail AR Cll-C12, C12-C06, C18-C21 C21-034 | Determination of hexanafacetone estractable hydrocarbons by GC-FID fractionating with SPE D04
griny C5-07, CF-CH, CB-C10, C10-C1 2 feprtsidae foe CF to O35, C5 to C8 by headspacs GC-MS
C12-C16, C16-C21, C21-C35)
TEH LOM {aliz £5-06, C6-C8, CR-CI0,
S il 4R C10-C12, Ch2-Cl6, C16-C35, C35-044 | Determination of hexanafacetane extraciable hydracarbons by GC-FID fractionating with SPE EDp
art C5-07, C7-CB, C8-C10, C10-C12 Jcartridge for CB bo O, £S5 to C8 by headspace GIC-MS
C12-C16, Clh-C21, 31035, E35-E4-1]|
Suail AR MOCs| Debermination of volatile organic compounds by headspace GC-MS E0Q1
Soll AR WPH {CE-C8 & CE-CE0)| Determination of hydrocasbons C6-C8 by headspace GC-MS & C8-C10 by GC-FID E01
D Dried
AR As Received
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Appendix D
Soil Guideline Values and Genera Assessment Criteria

D1 Assessment Criteria
The Contaminated Land Regime reflects the UK Government's stated objectives of achieving
sustainable development through the “suitable for use approach’,

D1.1 Contaminated Land Exposure Assessment Model (CLEA)
Current United Kingdom risk assessment practice is based on the Contaminated
Land Exposure Assessment Model (CLEA).

The CLEA Guidance comprises the following documents:

1) EA Science Report SC050021/5R2: Human health toxicological
assessment of contaminants in soil.

2) EA Science Report SCO50021/5R3: Updated technical background to the
CLEA model.

3) EA CLEA Bulletin (2009),

4) CLEA software version 1.06 {2009)

5) Toxicological reports and 5GV technical notes.

The CLEA guidance and tools:

e do not cover other types of risk to humans, such as fire, suffocation or explosion,
or short-term and acute exposures.

= do not cover risks to the environment, such as groundwater, ecosystems or
buildings.

» do not provide a definitive test for telling when human health risks are
significant.

« are not a legal requirement in assessing land contamination risks. They are not
part of the legal regime for Part 2A of the Environmental Protection Act 1950.

The CLEA puidance derives soil concentrations of contaminants above which (in
the opinion of the EA) there may be a concern that warrants further investigation.
It does not provide a definitive test for establishing that the risk is significant.

01.2 Land-use Scenarios
The CLEA model uses a range of standard land-use scenarios to develop
conceptual exposure models as follows:

1 Residential (with home grown produce) (RwHP)

Generic scenario assumes a typical two-storey house built on a ground
bearing slab with a private garden having a lawn, flowerbeds and a small
fruit and vegetable patch.

GROUND AND WATER LIMITED



» (Critical receptor is 2 young female child (zero to six years old)

* Exposure duration is six years.

* Exposure pathways include direct soil and indoor dust ingestion,
consumption of homegrown produce and any adhering soil, skin
contact with soils and indoor dust and inhalation of indoor and
outdoor dust and vapours.

= Building type is a two-storey small terraced house.

A sub-set of this land-use is residential apartments with communal
landscaped gardens where the consumption of home grown vegetables will
not occur. (Residential without homegrown produce (RwoHP)).

2) Allotments

Provision of open space (about 250sq.m) commonly made available to
tenants by the local authority to grow fruit and vegetable for their own
consumption. Typically, there are a number of plots to a site which may
have a total area of up to 1 hectare. The tenants are assumed to be adults
and that young children make occasional accompanied visits.

Although some allotment holders may choose to keep animals including
rabbits, hens, and ducks, potential exposure to contaminated meat and
eggs is not considered.

» Critical receptor is a young female child (zero to six years old)

*  Exposure duration is six years.

» Exposure pathways include direct soil ingestion, consumption of
homegrown produce and any adhering soil, skin contact with soils
and inhalation of outdoor dust and vapours.

= There is no building.

3) Commercial/Industrial

The generic scenario assumes a typical commercial or light industrial
property comprising a three-storey building at which employees spend
most time indoors and are involved in office-based or relatively light
physical work.

=  Critical receptor is a working female adult (aged 16 to 65 years old).

» Exposure duration is a working lifetime of 49 years.

=  Exposure pathways include direct soil and indoor dust ingestion,
skin contact with soils and dusts and inhalation of dust and
vapours,

* Building type is a three-storey office (pre 1970).

D1.4 LOM/CIEH SUITABLE 4 USE LEVELS (54UL)
For derivation of these S4UL reference must be made to:

Nathanial, P., McCaffrey, C., Gillet, A., Ogden, R., Nathanial, J.,. The LOM/CIEH
54UL’s for Human Health Risk Assessment. Land Quality Press. 2015

GROUND AND WATER LIMITED



The LOM/CIEH S4UL for a given land use is the concentration of the contaminant
in soil at which the predicted daily exposure, as calculated by the CLEA software,
eqguals the Health Criteria Value.

The final output for each contaminant represents a synthesis of new toxicological
(and fate and transport) reviews published since the preparation of the 2™ edition
LOM/CIEH GAC's (Nathanial et al., 2009},

In the derivation of LOM/CIEH S4UL"s the principles of ‘minimal’ or “tolerable’ risk
enshrined in SR2, which has not been withdrawn, has been maintained.

S4UL's have been derived for the basic CLEA land-uses, as described above, and
for two new |land uses:

» Public Open Spaces near Residential Housing (POSresi)
 Public Park (POSpark).

Public Open Spaces near Residential Housing (PO5resi)

Includes the predominantly grassed areas adjacent to high density housing, the
central green area on many 1930's — 1970's housing estates, and smaller areas
commonly incorporated in newer developments as informal grassed areas or
more formal landscaped areas with a mixture of open space and covered soils
with planting. It is assumed that the close proximity to the place of residence will
allow tracking back of soil to occur.

Public Park (POSpark)

An area of open space, usually owned and maintained by the local authority,
provided for recreational uses including family visists and picnics, children’s play
area, informal sporting activities (not a dedicated sports pitch), and dog walking. It
is assumed that tracking back of soils into places of residence will be negligible.

The following LOM/CIEH 54Uls (Copyright Land Quality Management Limited)
have been reproduced with permission, to the publication number S4UL3072,

D1.5 Category 4 Screening Levels (C45Ls)

In the case of Lead, no 5GV or GAC has been published to date. This is likely to be
due to the toxicity review that is currently being undertaken by the Environment
Agency. In the absence of updated toxicity information the SGV derived using
CLEA 1.06 methodology and related toxicity will be used.

The overall objective of the C45Ls research project was to assist the provision of
technical guidance in support of Defra’s revised Statutory Guidance (5G) for Part
24 of the Environmental Protection Act 1990 (Part 2A) (Defra, 2012a). Specifically,
the project aimed to deliver:

* A methodology for deriving C45Ls for four generic land-uses comprising
residential, commercial, allotments and public cpen space; and

* A demonstration of the methodology, via the derivation of C45Ls for six
substances - arsenic, benzene, benzo(a)pyrene, cadmium, chromium (V) and
lead.
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To help achieve a more targeted approach to identifying and managing
contaminated land in relation to the risk (or possibility) of harm to human health,
the revised 5G presented a new four category system for considering land under
Part 2A, ranging from Category 4, where there is no risk that land poses a
significant possibility of significant harm (SPOSH), or the level of risk is low, to
Category 1, where the risk that land poses a significant possibility of significant
harm (SPOSH) is unacceptably high. More specific guidance on what type of land
should be considered as Category 4 (Human Health) is provided in Paragraphs
4.21 and 4.22 of the revised 5G, as follows:

“4.21 The local authority should consider that the following types of land shouid
be placed into Category 4: Human Health:
(a) Land where no relevant contaminant linkage has been established.

(b) Land where there are only normal levels of contaminants in soil, as explained in
Section 3 of this Guidance,

(c) Land that has been excluded from the need for further inspection and
assessment because contaminant levels do not exceed relevant generic
assessment criterig in accordance with Section 3 of this Guidance, or relevant
technical tools or advice that may be developed in accordance with paragraph
3.30 of this Guidance.,

(d) Land where estimated levels of exposure to contaminants in soil are likely to
form only a small proportion of what a receptor might be exposed to anyway
through other sources of environmental exposure (e.g. in relation to average
estimated national levels of exposure to substances commonly found in the
environment, to which receptors are likely to be exposed in the normal course of
their lives).

4.22 The local guthority may consider that land other than the types described in
paragraph 4.21 should be placed into Category 4: Human Health if following o
detailed quantitative risk assessment it is satisfied that the level of risk posed is
sufficiently low.”

The C45Ls are intended as “relevant technical tools” (in relation to Paragraph
4.21(c)) to help local authorities and others when deciding to stop further
assessment of a site, on the grounds that it falls within Category 4 (Human
Health).

The Impact Assessment (lA), which accompanied the revised SG (Defra, 2012b)
provides further information on the nature and potential role of the C4S5Ls.
Paragraph 47(h) of the IA states that:

“The new statutory guidance will bring obout a situation where the current
5GVs/GACs are replaced with more pragmatic (but stilf strongly precautionary)
Category 4 screening levels (C45Ls) which will provide a higher simple test for
deciding that fand is suitable for use and definitely not contaminated land.”

A key distinction between the Soil Guideline Values (SGVs) and the C45Ls is the
level of risk that they describe. As described by the Environment Agency (2009a):
"SGVs are guidelines on the level of long-term human exposure to individual
chemicals in soil that, unless stated otherwise, are tolerable or pose a minimal risk
to human health.”
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The implication of Paragraph 47(h) of the IA is that minimal risk is well within
Category 4 and that the C45Ls should describe a higher level of risk which, whilst
not minimal, can still be considered low enough to allow a judgement to be made
that land containing substances at, or below, the C45Ls would typically fall within
Category 4. This reflects Paragraph 4.20 of the revised 5G, which states:

“4.20 The locol authority should not ossume that lond poses o significant
possibility of significant harm if it considers that there is no risk or thaot the level of
risk posed is low. For the purposes of this Guidance, such fand is referred to as a
“Category 4: Human Health” case. The authority may decide that the land is o
Category 4: Human Health case as soon as it considers it has evidence to this
effect, and this may happen at any stage during risk assessment including the
early stages.”

C45Ls, therefore, should not be viewed as “SPOSH levels” and they should not be
used as a legal trigger for the determination of land under Part 2A,

The generic screening values referred to before usually take the form of risk-
based Soil Guideline Values (5GVs) or other Generic Assessment Criteria (GACs)
that are most typically derived using the Environment Agency's Contaminated
Land Exposure Assessment (CLEA) model, as described in the Environment
Agency's SR2, SR3 and SR7 reports (EA, 2009b & c; EA, 2008). It is anticipated that
C45Ls will be used in a similar manner; as generic screening criteria that can be
used within a GQRA, albeit describing a higher level of risk than the 5GVs.

The suggested approach to the development of C45Ls consists of the retention
and use of the CLEA framework, modified according to considerations of the
underlying science within the context of Defra’s policy objectives relating to the
revised 5G. Within this context, it is suggested that the development of C45Ls may
be achieved in one of three ways, namely:

* By modifying the toxicological parameters used within CLEA (while maintaining
current exposure parameters);

* By modifying the exposure parameters embedded within CLEA (while
maintaining current toxicological "minimal risk” interpretations); and

* By modifying both toxicological and exposure parameters.

There is also a suggested check on “"other considerations” (e.g., background levels,
epidemiological data, sources of uncertainty) within the approach, applicable to
all three options.

It is suggested that a new term is defined for the toxicological guidance values
associated with the derivation of C45Ls — a Low Level of Toxicological Concern
(LLTC). A LLTC should represent an intake of low concern that remains suitably
protective of health, and definitely does not approach an intake level that could
be defined as SPOSH.

D1.6 CL:AIRE Generic Assessment Criteria (GAC)

For derivation of the CL:AIRE Generic Assessment Criteria (GAC) reference should
be made to the following report:
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CL:AIRE, The Soif Generic Assessment Criteria for Human Health Risk Assessment.
Contaminated Land: Applications in the Real Environment. 2009,

Within this report CL:AIRE provided Generic Assessment Criteria (GAC's) in
accordance with the CLEA software and the principles outlined above for a further
35 contaminants sometime encountered on land affected by contamination.

D1.7 Detailed Quantitative Risk Assessments (DQRA)

Where the adoption of an S4UL/GAC/CASL is not appropriate, for instance when
the intended land-use is at variance the CLEA standard land-uses then a DORA
may be undertaking to develop site specific values for relevant soil contaminants.

== Establishing the plausibility that generic exposure pathways exist in
practice by measurement and observation.

=k Developing more accurate parameters using site data.

D1.8  Phytotoxicity

CLEA guidance only addresses human health toxicity; assessment of plant toxicity
(phytotoxicity) is based on threshold trigger values obtained from the following
source:

» ICRCL 70/90: Notes on the restoration and aftercare of metalliferous mining sites
for pasture and grazing.

D1.9 Statistical Tests
DEFRA R&D Publication CLR 7 (DOE 1994) addressed the statistical treatment of
test results and their comparison to Soil Guideline Values.

Consideration must be given to the appropriate area of land to be considered
termed the critical averaging area.

For a communal open space or commercial land-use, the critical averaging area
will depend on the proposed layout. For a residential use with private gardens the
averaging area is the individual plot.

It may be appropriate to compare the upper 95™ percentile concentration with
the Soil Guideline Value, subject to applying a statistical test to establish that the
range of concentrations are reasonably consistent and belonging to the same
underlying distribution of data.

The DEFRA discussion paper Assessing risks from land contamination = a
proportionate approach (‘the way forward’') (CLANOG/2006) aimed to increase
understanding of the role that statistics can play in guantifying the uncertainty
attached to the estimates of the mean concentration of contaminants in soil. In
direct response CLAIRE/CIEH published a joint report, Guidance in comparing soil
contamination data with a critical concentration (CLAIRE/CIEH 2008). A software
implementation of the statistical techniques given in the report was published by
ESI International (2008).
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Treatment of Hot-Spots

= A statistical test is applied to establish whether the data is a part of a
single set, or whether data outliers are present.

— Provided that the data is based on random sampling and no distinct
contamination source was present at the sampling location, the hot-
spot(s) may be excluded and the mean of the remaining data assessed.

D2 Ground and Water Limited 5oil Assessment Criteria
The 5oil Assessment Criteria used in the preparation of this report are tabulated in the
following pages:

C4SL Low Level of Toxicological Concern

C4ASL Low Level of Toxicological Concern

Containant RwHP RwoHP Allotment Commercial POSresi POSpark
(mg/kg) (mg/kg) {mg/kg) (mg/kg) {mg/kg) {mg/kg)
Lead <210 <330 =34 =000 <7l <1400

Phytotoxicity Recommendations
ICRCL 70/90 Restoration of metalliferous mining areas

Phytotoxicity (Harmful to Plants) Threshold Trigger Values

Copper 250mg/kg
Zinc : 1000mg/ke
Mofes:

Many cultivars and specifically grasses have a high tolerance and there will be no lll-effect at the threshold trigger values given for
neutral or near r_rgutr:_ll pH. 5ite phservation of plant witality may give additional guidance.

Cont'd Overleaf:
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Cont'd from previous page:

LQM CIEH Suitable 4 Use Levels (54UL’s)

LQM/CIEH Suitable 4 Use Levels - Metals and Semi-metals
RwHP RwoHP Allotment Commaercial POSresi POSpark
Contaminant
(mg/kg) {mg/kg) (mg/kg) (mg/kg) {mg/kg) (mg/kg)
Metals:
Arsenic 37 40 43 640 79 170
Beryllium i B 1.7 35 12 2.2 63
Boron 2930 11000 45 240000 21000 { 46000
Cadmium 11 g5 19 190 120 532
Chromium (1) 910 810 18000 2600 1500 33000
Chromium (V1) & B 1.8 33 1.7 20
Copper 2400 7100 520 BA0O00 12000 44000
Bevciite: 12 12 21 58 16 30
Mercury
dlod it 40 56 19 1100 120 240
Mercury
Methylmercury il 15 B 320 40 68
Nickel 180 180 230 §ao0 230 3400
Selenium 250 430 B8 12000 1100 1800
Vanadium 410 1200 o1 9000 2000 5000
Zing 3700 40000 G20 730000 31000 170000
LQM/CIEH Suitable 4 Use Levels - BTEX Compounds
Rk Soil Organic RwHP RwoHP Allotment Commercial POSresi POSpark
Matter (me/kg) (mg/kg) (mg/kg) (mg/kg) (mE/kg) (mg/kg)
1.0% SOM 0.087 038 0017 27 72 a0
Benzeneg 2.5% 50M 0.170 0. 70 0.034 47 12 100
6.0% 50M 0370 1.40 0.075_ 9 3 110
1.0% SOM 130 230 22 Se000 56000 7000
Toluene 2.5% 50M 250 1500 51 110000 SH000 25000
B.0% SOM (1] 3500 120 180000 56000 100000
1.0% SOM 47 g3 16 5700 24000 17000
Ethylbenzene 2.5% SOM 110 150 39 13000 24000 22000
B.0% SOM 260 440 51 27000 220} 2700
1.0% SOM =18 28 2B 6600 41000 17000
o-Xylene 2.5% S0M 140 210 b7 15000 42000 24000
6.0% SOM 330 480 160 33000 43000 33000
1.0% SOM E9 a2 31 6200 41000 17000
m-Xylene 2.5% SOM 140 190 74 14000 42000 24000
B.0% SOM 320 450 170 31000 43000 33000
1.0% 50M 56 [ 79 29 S90:0 41000 17000
p-Xylene 2.5% 50M 130 ' 180 69 14000 42000 23000
soxsom | 310 | 430 [ 10 | 3000 [ 43000 31000
The most health protective value in each scenario for Xylene is highlighted in bold.
Cont'd Overleaf:
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Cont'd from previous page:

LQM/CIEH Suitable 4 Use Levels For TPH

Aliphatic RwHP RwoHP Allotment Commercial POSresi POSpark
{mg/kg) {mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1.0% S0M 42 42 730 3,200 (304) 570,000 (304) = 95,000 (304) =
EC 5-6 2.5% 50M 78 78 1,700 5,900 [558) ol 500,000 130,000 [558)
a.0% S0M 160 160 3,900 12,000 {1150) = BO0,000 180,000 (1150)
1.0% SOM 100 100 2,300 7,800 (144) ==l 00,000 150,000 {144) >
EC >6-8 2.5% S0M 230 230 5,600 17,000 (322) o 610,000 220,000 (322) =
6.0% S0M 530 530 13,000 40,000 (736) 620,000 320,000 (736) *
1.0% SO 27 27 320 2,000 [78) = 12,000 14,000 (78] =
EC »8-10 2.5% 50M G5 65 770 4,800 (118} =» 13.000 18,000 (118) =
6.0% SO 150 150 1,700 11,000 [451) =@ 13,000 71,000 [451) v¢
1.0% SOM 130 (48) 130 {48) " 2,200 9,700 (48) * 13,000 21,000 (48) *
EC >10-12 25% 50M | 330 (118) e 330 (118) == 4,400 23 000 [118) == 13,000 23,000 (118) =
6.0% SOM 760 (283) v 770 {283) = 7,300 47,000 (283} = 13,000 24,000 (283) =
T 1.0%SOM | 1,100 (24} | 1,100(24} % 11,000 | 59,000(24)% | 13,000 25,000 (24)
EC>12-16 2.5% 50M 2,400 (59) = 2,400 (59) = 13,000 82,000 (59) =« 13,000 25,000 (59) =
605 S0M 4,300 {142} = 4,400 (142) = 13,000 90,000 (142) = 13,000 26,000 (142) =
1.0% SOM | 65,000 {8.48) = | £5,000 (8.48) 5o 260,000 1,600,000 250,000 450,000
EC »16-35 2.5% S0M 92,000 {21} = 92,000 {21) = 270,000 1,700,000 250,000 480,000
6.0% S0OM 110,000 110,000 270,000 1,800,000 250,000 490,000
1.0% SOM | 65,000 (8.48) = | 65,000 (8.48) = 260,000 1,600,000 250,000 450,000
EC>35-44 | 2.5%5S0M | 92,000(21) = 92,000 {21) = 270,000 1,700,000 250,000 480,000
6.0% SOM 110,000 110,000 270,000 1,800,000 250,000 490,000
Cont'd Overleaf:
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LQM/CIEH Suitable 4 Use Levels For TPH

RS RwHP RwoHP Allotment Commercial POSresi POSpark
(me/kg) (mg/kg) {me/kg) (mg/kg) (mg/kg) {me/kg)
EC 5.7 1.0%: 50M 70 370 13 26,000 (1220) = 56,000 76,000 (1220 =
(Benzene) 2.5% S50M 140 690 27 46,000 (2260) = 56,000 84,000 {2280] =
B.0% SOM 300 1,400 a7 86,000 (4710) ™ 56,000 92,000 (4710) =
EC>7-8 1.0% S0 130 60 22 56,000 (869) ver 56,000 87,000 {869) =
(Tolwene) | 25%SOM [ 290 1,800 5L [ 110,000(1920) | 56,000 | 95,000(1920) =
6.0% S0M 660 3,900 120 180,000 (4360) “* 56,000 100,000 (4360)
1.0% SOM 34 47 8.6 3,500 (613) =¢ 5,000 7,200 (613) v
EC =B-10 2.5% 50M 23 110 21 8,100 (1500) v+ 5,000 8,500 (1500) =
6.0% SOM 180 270 51 17,000 [3850) v 5,000 9,300 [3580) =F
1.0% SOM 74 250 13 16,000 [364) 5,000 9,200 {364) =
EC >10-12 2 5% SOM 120 590 31 28,000 (899) = 5,000 9,700 (889) =
6.0% SOM 380 1,200 74 34,000 (2150) * 5,000 10,000
1.0% S0M 140 1,800 23 36,000 (169) 5~ 5,100 10,000
EC >12-16 2 5% SOM 330 2,300 (419) = 57 37,000 5,100 10,000
B,0% S0M EED 2,500 130 38,000 5,000 10,000
1.0% SOM 260 1,900 46 28,000 3,800 7,600
€C>16:21 | 25%SOM | 540 1,900 _ 110 28000 | 380 | 7700
B.0% SOM 930 1,500 260 238,000 3,800 7800
1.0% 50M 1,100 1,900 370 28,000 3.800 7.300
EC >21-35 2.5% 50M 1,500 1,900 B20 28,000 3,800 7,800
6.0% SOM 1,700 1,900 1,600 28,000 3,800 7,900
1.0%SOM | 1,100 1,900 370 28,000 3,800 7,800
EC »35-44 2 5% 50M 1,500 1,900 820 28,000 3,800 7,800
6.0%SOM | 1,700 1,900 1,600 28,000 3,800 7900
1.0% SOM 1,600 1,900 1,200 28,000 3,800 7,200
EC »a4-70 2.5% SOM 1,800 1,900 2,100 28,000 3,800 7,800
B.0% SOM 1,900 1,900 3,000 28,000 3,800 7900
SOM = Seil Orgonic Matter Content (%)
Cont'd Overleaf:
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LQM/CIEH Suitable 4 Use Levels For Polycyclic Aromatic Hydrocarbons (PAH’s)

Dataitelnarts RwHP RwoHP Allotment Commercial POSresi POSpark
(mg/kg) {mg/kg) {mg/kg) {me/kg) (mg/kg) {mg/kg)
1.0% SOM 210 3,000 (57.0) = T 84,000(57.0)* | 15,000 29,000
Acenapthene 2.5% SOM 510 4,700{141}) = 85 97,000{141) = 15,000 30,000
6.0% SOM 1100 6,000{336) = 200 100,000 15,000 30,000
1.0% SOM 170 2,900(86.1) *! 28 83,000(86.1) *' 15,000 29,000
Acenapthylene 2.5% SOM 420 4,600{212) = 69 97,000(212) = 15,000 30,000
5.0% SOM 920 B,000{508&) =! 160 100,000 15,000 30,000
1.0% S0M 2,400 31,000{1.17) ** 380 520,000 74,000 150,000
Anthracene 2.5% SOM 5,400 35,000 950 540,000 74,000 150,000
6.0% SOM 11,000 37,000 2,200 540,000 74,000 150,000
1.0% SOM 7.20 11 2.90 170 29 49
Benzo(ajanthracene | 2.5% SOM 11 14 B.50 170 29 56
6.0% SOM 13 15 13 180 29 62
L0%soM| 220 3.20 0.97 35 5.70 11
Benzo{a)pyrene 2.5% SOM 2.70 3.20 2.00 35 5.70 12
6.0% 50M 3.00 3.20 3.50 36 5.70 13
1.0% SOM 2.60 3,90 0.99 44 7.10 13
Benzo(b)flouranthene | 2,5% SOM 3.30 4,00 2,10 44 7.20 15
6.0% SOM 3.70 4.00 3.80 45 7.20 16
1.0%50M | 330 360 290 3,300 540 1,400
Benzo(ghilperylene | 2.5% SOM 340 160 470 4,000 540 1,500
6.0% SOM 350 360 ] 4,000 640 1,600
1.0% SOM A7 110 37 1,200 130 370
Benzo(k)flouranthene | 2.5% SOM 93 110 75 1,200 190 410
6.0% SOM 100 110 130 1,200 190 440
1.0% S0M 15 30 4,10 350 57 93
Chrysene 2.5% SOM 22 31 9.40 350 57 110
.05 SOM 27 32 19 350 57 120
1.0% SOM 0.24 0.31 0.14 3.50 0.57 1.10
Dibenzo(ah)anthracens! 2.5% SOM 0.28 0.32 0.27 3.60 0.57 1.30
6.0% SOM 0.30 0.32 0.43 360 0.58 1.40
Cont'd Overleaf:
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LQM/CIEH Suitable 4 Use Levels For Polycyclic Aromatic Hydrocarbons (PAH’s)
RwHP RwoHP Allotment Commercial POSresi PO5park
Determinants
(mg/ke) (mg/kg) (mg,/ke) (mg/kg) (mg/kg) {mg/kg)
1.0% SOM 280 1,500 52 2,3000 3,100 6,300
Flouranthene 2.5% SOM 560 1,600 130 2,3000 3,100 6,300
6.0% S0M 890 . 1eo00 [ 290 e LTI, e, 3,100 5,300
1.0% SOM 170 2,800 {30.9) > 27 63,000{30.9) *° 9,900 20,000
Flourene 2.5% SOM 400 3,800{76.5) = &7 68,000 3,900 20,000
6.0% SOM 860 4,500(183) = 160 71,000 9,900 20,000
1.0% SOM 27 a5 9,50 500 82 150
Indeno(123-cd)pyrend 2. 5% SOM 6 460 21 510 82 170
6.0% SOM a1 A5 L 210 . 82 | L
T S = o 190 (76.4) * 4,900' 1,1011:1?5.4}
Napthalene S A i = i 460 {183) = 4,900' 1,90551;[ 183)
6.0% SOM 13 13 24 1,100'{432) > 4,900' 3,000
1.0% SOM 05 1,300({183) *«! 18 22,000 3,100 6,200
Phenanthrene 2.5% S0M 220 1,500 38 22,000 3,100 6,200
6.0% SOM 440 1,500 90 23,000 3,100 6,300
1.0% SOM 620 3,700 110 54,000 7,400 15,000
Pyrene 2.5% SOM 1200 3,800 270 54,000 7,400 15,000
6.0%50M | 2000 3,800 SR, 54000 £A00 1 15,000
Coal Tar 1.0% 50M 0.79 12 0.32 15 2.20 4.40
(Benzofa)pyrene used 2.5% SOM 0.98 1.2 0.67 15 2.20 4.70
las marker compound| 6.0% 50M 1.10 i2 1.20 15 2.20 4.80

¥F — GAC presented exceeds the vapour saturation limit, which is presented in brackets.
sl - GAC presented exceeds the soil saturation limit, which is presented in brackets.

Cont'd Overleaf:
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LQM/CIEH Suitable 4 Use Levels (cont.)

LQM CIEH General Assessment Criteria: Volatile and Semi-Volatile Organic Compounds

: RwHP RwoHP Commercial POSresi POSpark
Contaminant Allotment
(mgfkg) | (me/ke) (mefke) | g /i) (me/ke) (mg/kg)
Eh.'arm.!‘hnes &‘: alkenes
1,2 Dichloroethane
1.0% S0M 0.0071 0.0092 00046 .67 249 21
2.5% 50M 0.011 0.013 0.0083 0.497 249 24
6.0% SOM 0.019 0.023 0.016 1.70 29 28
1,1,2,2 Tetrachloroethane
1.0% S0OM 1.60 3.50 0.41 270 1,400 1,800
2.5% 50M 3.40 8.00 0.9 550 1400 2100
6.0% S0M .50 17 2.0 1,100 1,400 2,300
1,1,1,2 Tetrachloroethane
1.0% S0M 1.20 1.50 0.79 110 1,400 1,500
2.5% S0M 2.80 3.50 1.90 250 1,400 1,200
0.0% S0OM 6.40 B.20 4.40 &0 1,400 2,100
Tetrachloroethens
1.0% SOM .18 0.18 .65 14 1,400 810 =424)
2.5% SOM 0.39 0.40 1.50 42 1,400 1,100 {951}
6. 0% SOM 8.90 0.2 3.60 95 1,400 1,500
1,1,1 Trichloroethane
1.0% SOM 8.80 9.00 48 BE0 140,000 57,000F{1425)
2.5% SOM 18 18 110 1,300 140,000 | 76,000 *(2915)
3,000 140,000 100,000
6. 0% SOM 3= 40 240 vap(5392)
SElueisaiERe e e S i == . _— S
1.0% SOM 0,026 0.026 045 290 890 190
2.5% S0M 0.05%6 0.056 1.00 630 920 270
6.0% S0M 0,130 0.130 240 14 a50 400
Trichloroethene
1.0% S0OM 0.016 0.017r 0,041 120 120 70
2.5% SOM 0.034 0.036 0.0591 2.60 120 91
6.0% SOM 0.075 0.080 0.210 5.70 120 120
Trichloromethane i
1.0% S0m .91 1.20 0.42 99 2,500 2. 600
2.5% 50M 1.70 2.10 0.83 170 2,500 2,800
6.0% S0M 3.40 4.20 1.70 350 2,500 3,100
Vinyl Chlioride
1.0% SOM 000064 0.00077 000055 0.a59 3.50 4.80
2.5% S0mM 000087 000100 0.00100 0077 3.50 5.00
6.0% SOM 0.00014 0.00150 0.00180 0.120 3.50 5.40
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Volatile and Semi-Volatile Organic Compounds

Cont'd Overleaf:
Cont'd from previous page:

LOM CIEH General Assessment Criteria:

RwHP RwoHP Commercial POSresi POSpark
Contaminant Allotment {m ]
mg/kg) | (ma/kg) B | Cimgnke) | (ma/ke) | (me/ka)
Eimiﬁshies
2,4,6 Trinitrotoluena
1.0% S50M 1.60 B3 0.24 1,000 130 260
2.5% S50M 3.70 BE 0.58 1,000 130 270
6.0% SOM 2.10 (15 1.40 1,000 130 270
ROX
(Hexogen/Cyclonite/1,3,5-
trinitro-1,3,5-

triazacyclohexane)
1.0% SOM 120 13,000 17 210,000 26,000 49,000{18.7)>
2.5% S0MM 250 13,000 38 210,000 26,000 21,000
B.0% SOM 540 13,000 8BS 210,000 27,000 53,000

HMX {Octogen/1,3,5,7-
tetrenitro-1,3,5,7-
tetrazacyclo-octane)
1.0% 50 5.70 67,00 0.86 110,000 13,000 23,000(0.35)%F
2.5% S50M 13 67,00 1.90 110,000 13,000 23,000(0,39)vF
6.0% SOM % 67,00 390 110,000 13,000 | 24,000(0.48)=
Atrazine
1.0% S0MM 3.30 610 0.50 8.300 1,200 2,300
2.5% 50M 7.60 620 1.20 5,400 1,200 2,400
B.0% SO0 17.40 B20 2.70 8,400 1,200 2,400
Pesticides
Aldrin
1.0% 500 570 730 3.20 170 18 30
2.5% SOM 6.60 7.40 6.10 170 18 3
B.0% SO0 7.10 7.50 = 170 15 31
Dieldrin

1.0%: 50M 0.97 7.00 0.17 170 18 a0
2.5% S50M 2.00 7.30 0.41 170 18 a0
6.0% SOM 3.50 7.40 .56 170 18 31
Dichlorvos
1.0% 50M 0.032 6.40 0.0049 140 16 26
2.5% S0M 0.066 6.50 0.0100 140 16 26
B.0% S0M 0.140 6,60 0.0220 140 16 27

Alpha - Endosulfan
1.0% SOM 7.40 160{0.003)=r 1.20 5,600(0.003 )" 1,200 2,400
2.5% 500 18 280{0.007)wr 2.80 7, 400{0,007=# 1,200 2,400
B.0% SO0 41 410{0.016)=" B.80 8,400{0.016)+w# 1,200 2,400

Cont'd Overleaf:
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Cont'd from previous page:

LQM CIEH General Assessment Criteria: Volatile and Semi-Volatile Organic Compounds

RwHP RwoHP Commercial POSresi PO5park
Senianant (mg/ke) ey, | Momentimele) (mg/ke) | (me/ke) | (me/ke)
Pesticides | |
Beta - Endosulfan |
1.0% SOM 7.00 190(0.00007 ) 1.10 B, 300(0.00007)=F 1,200 - | 2,400
2.5% S50M 17 320{0.0002 ) 2.70 700000002 =rF 1,200 2,400
6.0% SOM 39 440(0.0004 ) G.40 8700 1,200 2,500
Alpha -
Hexachlorocyclohexanes
L.0% SOM 023 630 0.035 170 u 47
2.5% SOM 055 920 0.087 180 24 a8
6.0% SOM 1.20 11 0210 180 24 48
Beta -
Hexachlorocyclohexanes
1.0% 0M 0.085 .70 0.013 65 8.10 L3
2.5% 50M 0.200 3.80 0.032 65 3.10 15
B.0% S0M 0,460 31.80 0.077 65 a.10 16
Gamma -
Hexachlorocyclohexanes
1.0% SOM 0.06 2.90 00092 67 8.2 14
2.5% 50M 0.14 3.30 00230 69 8.2 15
6.0% SOM 0.33 3.50 0.0540 70 8.2 15
Chiorobenzenes
Chlorobenzens
1.0% SOM 0.46 046 3.90 56 11,000 1,300{675)!
2.52% S0M 1.00 1.0 14 130 13,000 2,000{1520)p"
6.0% SOM 2.40 2.40 32 290 14,000 2.900
i,I-Dﬁchlnrui:-Enzene
1.0% SOM 23 24 94 2,000 (571) %! 90,000 | 24,000{571)
2.5% S0OM 55 57 230 4,800 (1370} = 95,000 | 36,000(1370H
B.0% SOM 130 130 c40 11,000 (3240} | 92,000 | 51,000{3240p
I
1,3-Dichlorobenzene
1.0% SOM 0.40 0.44 0.25 30 300 380
2.5% SOM 1.00 110 0.e0 73 300 440
6.0% SOM 2.30 2.50 1.50 170 | 300 470
1,4-Dichlorobenzene
1.0%: 50M 61 Gl 15 4,400 (224)=r 17.000= | 36,000 {224
2.5% SOM 150 150 37 10,000 (540} | 17,000¢ | 36,000 (540}
B.0% S0M 350 350 B 25,000 (1280)=¢ | 17,0008 | 36,000 (1280)=¢
1,2,3,-Trichlorobenzene
1.0% SOM 1.50 1.50 4.70 102 1,800 7T0{ 134
2.5% S0M 3,60 3,70 12 250 1,800 1,100{330)"*¢
6.0% SOM 8.60 8.80 28 590 1,800 1,600({789)F
Cont'd Overleaf:
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LQM CIEH General Assessment Criteria:

Volatile and Semi-Volatile Organic Compounds

RwHP RwoHP Commercial POSresi PO5park
Contaminant Allotment [mg/kg)
(mg/kg) (mg/kg) {mg/kg) (mg/kg) (mg/kg)
Chiorobenzenes
1,2.3.-
Trichlorobenzene
1.0%6 S0OM 1.50 1.50 4.70 102 1,800 770[134)vp
2.5% 50M 3.60 370 12 250 1,800 1,100(330/=
6.0% S0M B.60 2.80 28 590 1,800 1,600({789)*¢
1,24,.-
Trichlorobenzeng
1.0% S0OM 2.60 260 55 220 15,000 1,700{318)=r
2.5% SOM 6.40 6.40 140 530 17,000 2,600{786)+*
6.0% S0OM 15 15 320 1,300 19,000 4,000{ 1880}
1,3,5,-
Trichlorobenzene
1.0% SOM .33 0.33 4.70 23 1,700 3B0{36.7)=e
2.5% 50M .81 0.aL 12 55 1,700 S90{90.8)F
605 S0M 1.90 1.90 140 130 1800 BE0(217)vee
111131-"":‘
Tetrachlorobenzene
1.0% SOM 15 24 4.40 1.700(122 e B30 1,500{122)we
2.5% 50M 36 56 11 3,080(304)F 230 1,600
605 S0M 78 120 26 4,400(7 28] B30 1,600
1]"11']3]'5:_
Tetrachlobenrene
1.086 SOM (.66 075 0.38 48(39.4)wr 78 110(39)van
2.5% SOM 1.60 1.90 0.50 120(98.1) 79 120
.05 50M 3.70 4.30 2.20 240(235)ww 749 130
1,24, 5,-
Tetrachlobenzene
1.0% SOM .33 0.73 0.06 42(19.7y= 13 25
2.5% SOM 0.7 1.70 s L s 2 46
&6.05 S0M 1.60 31.50 0.37 oG 13 26
Pentachlrobenzene
1.0% 50M 5.BD 19 1.20 e40{43 . 0)! 100 190
2.5% S0M 12 30 3.10 770(107)= 100 190
6.0 SOM 22 38 7.00 230 100 190
Hexachlorobenzene
1.05% S0M 1.80(0. 20} 410 (0.20)v=e .47 11000, 20)=F 16 a0
2.5% 50Mm 3.30(0.50)v= 5,70 {0.50)== 1.10 120 16 30
6.0% 50M 4.90 6.70 (1.2 250 120 16 30
Cont’'d Overleaf:
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LQM CIEH General Assessment Criteria:

Volatile and Semi-Volatile Organic Compounds

RwHP RwoHP Commercial POSresi POSpark
Contaminant Allotment (
(mg/ke) | (me/ke) meMEl | (ma/ka) (mg/kg) (mg/kg)
Phenols &
Chlorophenols
Phenols
1.0% SOM 280 750 BB FE04(31,000) 760%(11,000] 76097(8,600)
2.5% SOM 550 1,300 140 1,50097(35,000) | 1,500%(11,000) | 1,500°%{%,700)
B.0% S50M 1100 2,300 280 3,200%(37,000) 3,2004(11,000) | 3,2004(11,000)
Chlorophenals (4
Congeners) = =
1.0% 50M 0.87 94 0.13 3,500 G20 1,100
2.5% SOM 2.00 150 0.30 4,000 620 1,100
6.0% SOM 4.50 210 0.70 4,300 620 1,100
Pentachlorophenaols
1.0% 50M 0.22 27(16.4) 0.03 400 B0 110G
2.5% 50M 0.52 29 0.08 400 B0 120
B.0% S0M 1.20 31 0.19 400 B0 120
Others
Carbon Disulphide
1.0% SOM 0.14 0.14 480, 11 11,000 1300
2.5% 50M 0.29 0.29 10 22 11,000 1,500
5.0% SOM 0.2 062 e} a1 12,000 2,700
Hexachloro-1,3-
Butadiene
1.0% SOM 029 0.32 0325 31 25 8
2.5% S50M 0.70 0.78 061 GE 25 50
B.0% SOM 1.60 1.80 1.410) 120 25 21
Cont'd Overleaf:
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Cont'd from previous page:

CL:AIRE Soil Generic Assessment Criteria

Residential without

Contaminant Residential (mg/kg) clart sptake fire/Ka} Allotment (mg/kg) Commercial (mg/kg)
Metals:
Antimony MWD 550 ND 7500
Barium ND 1300 ND 22000
Molybdenum ND 670 ND 17000

ND - Not Derived.
NA — Not Applicable

Cont'd Overleaf:

GROUND AND WATER LIMITED




Cont'd from previous page:

CL:AIRE General Assessment Criteria:
Volatile and Semi-Volatile Organic Compounds

Contaminant Residential (mg/kg) p'::;d::ttlzLT;hnﬂut} Allotment (mg/kg) Commercial (mg/kg)
1,1,2 Trichloroethane
1.0% S0M 0.60 .88 0.28 94
&4.5% SOM 120 1.8 0.61 190
6.0% SOM 2.70 39 1.40 400
1,1-Dichloroethane
1.0% S0M 2.40 2.50 9,20 280
2.5% 50 3.90 4.10 17 450
B.0% SOM 7.40 770 a5 850
1,1-Dichloroethene
1.0% S50 0.23 023 2.80 26
2.5% S50M 0.40 0.41 5.60 46
B.05% SOM 0.82 082 12 92
1,2,4-Trimethylbenzene
1.0% S0OM 0.35 0.41 0.38 42
2.0% 50M 0.85 0,99 0,93 99
6.0% SOM 2.00 2.30 2.20 220
1,2-Dichloropropane
1.0% S50M 0.024 0.024 0.b2 3.3
2.5% S0M 0.042 0.042 1.20 B
B.0% SOM 0.084 0085 2.60 12
2. 4-Dimethylphenol
1.0% S0M 19 210 3.10 16000
2.5% SOM 43 410 7.20 24000
B.0% SOM 97 730 i7 30000
2,4-Dinitrotoluene
1.0% 500 1.50 170" 0,22 3700
2.5% 50M 3.20 170 0.49 3700%
6.0% SOM 7.20 170 110 3800
2,6-Dinitrotoluene
1.0% SOM 0.78 78 0.12 1900*
2.5% S0M 1.70 84 0,27 1900*
B.0% SOM 3.90 87 0.61 1900
2-Chloronapthalene
1.0% 50M 3.70 3.50 40 390=
2.5% 50M 9.20 9.30 98 960"
B.0% SOM 22 22 230 2200"
Cont'd Overleaf:
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Cont'd from previous page:

CL:AIRE General Assessment Criteria:

Volatile and Semi-Volatile Organic Compounds

Contaminant Residential (mg/kg) p'::;d::ttlzLT;hnﬂut} Allotment (mg/kg) Commercial (mg/kg)
Biphenyl
1.0% S0M BE* 220% 14 18000*
&4.5% SOM 160 s00* 35 33000
6.0% 50M 360 980" 83 48000
Bis (2-ethylhexyl) phthalate
1.0% SOM 230* 2700* a7* B85000*
2.5% 50mM B10* 2300* 120* Bol00=
B.0% SOM 1100* 2800* 280* B60O00*
Bromobenzene
1.0% 500 0.87 091 3.2 o7
2.5% SOM 2.0 21 7.6 220
B.0% SOM 4.7 4.9 18 520
Bromodichloromethane
1.0% SO0 0.016 0.019 0.016 21
2.5 50M 0030 0.034 0,032 3.7
6.0% SOM 0.061 0.070 0.068 7.6
Bromoform
1.0% S0M 2.8 5.2 .95 760
2.5% S0M 8.5 11 21 1500
B.0% SOM 13 23 4.6 3100
Butyl benzyl phthalate
1.0% 50M 1400* 42000* 220* QA0 *
2.5% SOM 3300* 44000* 550* 940000
B.0% SOM Tao0* 44000* 1300* 950000*
Chloroethane
1.0% 5004 B3 B.4 110 360
2.5% 50M 11 11 200 1300
6.0% SOM 18 18 380 2100
Chloromethane
1.0% S0OM 0.0083 00085 0.066 1.0
2.5% S0M 0.0098 0.0099 013 1.2
B.0% SOM 0.013 0.013 0.23 1.6
Cis 1.2 Dichloroethene
1.0% 50M 0.11 0.12 0.26 14
2.5% 50M 019 020 0.50 2]
B.0% SOM 0.37 0.39 1.0 47
Cont'd Overleaf:
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Cont'd from previous page:

CL:AIRE General Assessment Criteria:
Volatile and Semi-Volatile Organic Compounds

Contaminant Residential (mg/kg) p'::;d::ttlzLTr:I;;ku;} Allotment (mg/kg) Commercial (mg/kg)
Dichloromethane
1.0% SOM (.58 210 .10 270
2.5% 500N .98 2.80 0.159 360
B.0% 500 1.70 450 0.34 560
Diethyl Phthalate
1.0% SOM 120% 1800* 19* 150000
2.5% 50M 260" 3500* 41+ 220000
B.0% SOMN SI0* 6300* o4* 290000
Di-n-butyl phthalata
1.0% S0mn 13* 450% 2.00 15000*
2.5% SOM = g 450* 5.00 15000*
B.0% S0M &T* a450* 12 15000*
Di-n-octyl phthalate
1.0% SO 2300* 3400 S40* B0000*=
2.50 S0 2800* 3400* 2100* Ba030"
B.0% S0n 3100* 34007 3800* £9000~
Hexachloroethane
1.0% 50n (.20 0.22 0.27 aar
255 S0OM .48 0.54 067 E3*
B.0% S0On 1.10 1.30 1.60 120*
Isopropylbenzene
1.0% 500 1l 12 32 1400
2.5% SOM 27 28 79 3300*
B 0% S0 B4 BT 190 o0
Methyl tert-butyl ether
1.0% S04 49 73 23 7900
2.5% S0OM 24 124 44 12000
6.0% SOM 160 220 50 2000
Propylbenzene
1.0% 5008 34 40 34 4100*
&.5% SO g2 a7 g3 a700%
B.0% S0mn 190 230 200 21000
Styrene
1.0% SOMn 5.10 35 1.60 3300°*
2.5%50M 19 78 3.0 65007
B.0% S0OM 43 170 870 11000
Cont'd Overleaf:
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Cont'd from previous page:

CL:AIRE General Assessment Criteria:
Volatile and Semi-Volatile Organic Compounds

Contaminak Residential (mg/kg) p'::;d:p“gf;;';:;} Allotment (mg/kg) Eomimarcinl ki)
Total Cresols (2-, 3-, and 4-
methylphenol)
1.0% S0M a0 3700 12 160000
2.5% S0 180 5400 27 180000 *
0% SO 400 B000 o3 1800
Trans 1,2 Dichloroethene
1.0% 500 .19 0.19 .93 22
2.5% S0M a.34 0.35 1.90 40
B 0% SO 0.70 071 024 81
Tributyl tin oxide
1.0% SO 0.25% 1.40 0,042 130
2.5% 50M £.59 310 0. 100 150*
6.0% SOM 1.30 5.70 0,240 200"

MNotes: *Soil concentration above soil saturation limit
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Key:
@ Samples collected on site

Based on Figure & in Costa &
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The potential sources shown
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: Former Colt International, New Lane, Havant PO9 2.7
i GWPR3514 &

Eta cesenplion soil & groundwater

Lead, Benzo(b)fluoranthene, Benzo(a)pyrene, Dibenz(a,h)anthracene

Planning: s true mean lower than cribical concentration (p < Ce)?
27 February 2020

Francis Williams
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Test Results

Client/client ref: Drew Smith Gro Site ref: GWPR3514
Project ref: Former Colt Internati Data description:

Date: 27-Feb-2020
User details: Francis Williams

Datase] Lo imaks - Lze Normal destribution 1o test fo =
LA T el Ry g . - |
Sample meah, (mglkg) 106.26 N Outliers present? | 8 @ ol
Sample standard deviation, s 57.639 5 Significance level W e
Sample size, n 27 2. Outliers removed? e
rilical concentration, Co (mg/kg) 210 Non-detects 0
Nor tes Plannang: & trus miean kower than critical concentration [p < Cc)? -
Significance ley 5% ¥ Null hypothesis: | The true mean concentration is equal to or greater than the critical concantration: | 2 Ce
MNon-normal distribution Alternative hypothesis: | The true mean concantration is less than the critical coneentration: y < Cr
106,26 mah 99%
Upgar Sonfidenos Base decision on: | ewiddende level -
Limil 154 61 _ -
e |Evidence level required: 95%
Grscal
canceniralion M A
10, oy

- -

Back to data I

Go to outlier test l

Go to narmality test

Back to summary l




- ol Client/client ref: Drew Smith Gro Site ref. GWPR3514 Date: 27-Feb-2020
TeSt RQS‘U Its Project ref: Former Colt Internati Data description: User details: Francis Willlams

I'i" .". - I BilstF [ﬂ‘*g."kﬂ] - Lz Monmal destinbubion 1o test fa ™
Sample meah, (mg/kg) 1.0826 i Dutliers present? o i
e ; = : 13 11 ’ ] 5 - |, |
Sample standard deviation, s 1.2895 1o Significance level il EAF
Sample size, n 27 i = Outliers removed? 0 [ =%
rilical concentration, Co (mg/kg) 2.6 Non-detects 0
\ Plannang: & trus miean kower than critical concentration [p < Cc)? -
Srgnﬁha;w,h oy 5% W MNull hypothesis: | The trus mean concentration is equal 1o or greater than the critical concentration: | 2 Ge
MNon-normal distribution Alternative hypothesis: | The true mean concaentration is less than the critical coneentration: y < Cr
Use; Auto Chebyeney [ e |Evidence against Null
i ieng 97%
¢ evidence level >
Upper Conlidence == 5
Limit 2,16 mgtn 95%
a-jrmamn 26 M A
il, rncyie

Back to data I Back to summary l Go to outlier test l Go to normality test




Test Results

Client/client ref: Drew Smith Gro Site ref: GWPR3514

Project ref: Former Colt Internati Data description:

Date: 27-Feb-2020
User details: Francis Williams

Significance le 5% ¥

Dats ! BlalP {madka) - Lize Mormal distibution 1o lest fo ™

i’ - o, A : 12 T " .l' &

Sample meah, (mg/ka) 0.7007 e QOutliers present? ‘;3 -

Sample standard deviation. s | 0.8817 Al Significance level | 5% [

Sample size, n 27 A4l Outliers removed? <
ritical concentration, Co (mgtkg) | 2.2 Non-detects 0

Plannang: & trus mean kower than critical concentration [p < Cc)?

Non-normal distribution

MNull hy‘puﬂ'msi's: The true mean concentration is equal to or greater than the critical concentration: | 2 Ge

Auta: Chebwehey

Use:

Sample mean
anpantration 07
EiLs It

Alternative hypothesis: | The true mean concaentration is less than the critical coneentration: y < Cr

Back to data I

Back to summary l

Go to outlier test l

Go to narmality test




Client/client ref: Drew Smith Gro Site ref: GWPR3514
Project ref: Former Colt Internati Data description:

Test Results

Date: 27-Feb-2020
User details: Francis Williams

Data: Db (mg ) - Lz Mormal destribution 10 test fa W
Sample meah, (mgikg) 0.0752 540 Outliers present? o
Sample standard deviation, s 0.1309 f‘: } Significance level 5w ==
Sample size, n 27 o Outliers removed? 0 -
ritical concentration, Cc (mglkg) | 0.24 Mon-detects 26
Nor v tes! Planning: & true mean kower than critical concentration (p < Co)? -
Srgnﬁham‘,h ley 5% Null hypothesis: | The true mean concentration is equal to or greater than the critical concantration: | 2 Ce
Non-normal distribution Alternative hypothesis: | The true mean concaentration is less than the critical coneentration: y < Cr
Use; Audto: Chebychew % | -
98%
- twdence level >
Limit 0,18 mghn 95%
__ Gritigal
O ma A

L R S .

Back to data I

Back to summary l Go to outlier test l

Go to narmality test




APPENDIX G
Asbestos Risk Assessment




grﬂund&wa'ter CIRIAT33 Asbastos Risk Assessavent

lob Mumbser E\ERH 192
Site irtormation  |Trial Hale TrIl
Depth {m bl 0.1
Ao Dy pee Chirysatile rnadsite Crocidalite
Ashipstos Type Karbaskon 13 1.7 .0
Considerations  |Sail Coneentration 0001
{Quantification Result in %)
Zail Type Sand Sandly Chay Clay Sand Sandy Clay Clay Sand Sandy Clay Clay
Zail Tyme Keail 29 iy D33 29 1.7 2.93 L9 1.7 055
Carniberagan Enter the rebevant from the abowve 15
Eenvarall L& L& 1.6
Constants Bust Concentration [mg/m3) ol 3.1 0.1
Dry Canditians Exposure (hrs) T50 150 F50
Deoupation hiurs & 8 year 1920 1930 19320
filire'ml per agfmi DU
fibremid 000031
Caloulation Besuilts P ity
fibrefml year 0.0 0
Agp [Pxpasure commenons) 0 ] 4]
Mesotheloma  |Risk persists for |Yeary) (4] &0 &0
Actumulated Risk |Cummidatvee Ape Adjustment Factod 16.8 168 16.5
1'|I:|r:_|.l'|rr'd.-,u.-1r {cimil ativie] LR
Lung Cancer Rizk persists for {Years] (] 7] &0
Actumulated Risk lﬂhrgw.yearﬂcunwla:luej 000194

BACKGROUND

This asbestas risk assessment has been undertaken insocordance with the guidanos withen CIRIATIE,

The fibre cancentration withen the airboene sed dust (in fibresml per mgfm3) was @iodlated based on the results of Addeson ot 2l 1988 and the ORLA #asterciass
presentation "Estimating cumidaties espesire to aishorne ashestos from asbestos in sail” oy Alan Jones.

ke airbeene concentration af soil dust {D.1mgfm3] was based on ambient urban dust leeels and ART modelling.

The dry conditiens expasure {T500rs] was based upsn regional inetearolsgics date suggesting 1500rs of dry conditions per year, when applied ovier 3 S-year segrent this
|omates to Fh0hours

The aodlipational bours per pear | 1920Ars] 15 baged on o 40-hauf working week and 4B working weashs in 8 ynear.

A warst-case exposure scenario has boen considered for residents, groundwarkers or gererally end-users. This was based on the sk persisting for a period of G0 years,
secumulated in S-pear increments. A5 the risk of mesothelioma i sge dependent, this considerad the expesure commencing ot age 0 with the relevant spe adjusiment
factor applied for each S-year incremeant
Based an the above cordideratmars, The follawing equations hawve been used:

([Kaskestostype x Ksod] = Koverall] x Scel Concentration = fibre/mi per mgfm3
Filbarefmil per mgfe3 « Dust Concentration = fiire/ml
-IE."rnr:l.D'rpiundi!inn:. Exposure [hrs|] = fibrefmlhr
Fibre/mihr = accupational hours per year = fibrefml year

Mesothelama: loredmlyes « 168 [tumulative age adjustmant factor for 60 yaars]

Lung Cancer: fibre/mly=ar x 12 (B0 years in S-year inorements)
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round
water

Percussion Drilling Log

|ije-!:t Mame: Former Colt Internaticnal

Client; Drew Smith Group

Date; 21/01/2020

|L|:r:aur_1n- Mew Lane, Havan PO%S 2L7

Cantractor:

|Project Mo, - GWPR3514

Crew Mame:

Crilling Equipment:

Borehole Number
BH1

Hole Type
CF

Level

Scale

1:50 Sheet 1 of 2

Fage Mumber

Watar

Wall

Sample and In Situ Testing

aofrikes

Depth {m)

Type

Results

Depth
(rm}

Lewval
(m}

Stratum Description

0.20

.84

1.040

22

28

4 K
INE 400

22

6.00
6.50

e 7.00

28

& 000

850

1000

B

aPT

EPT

SPT

SPT

SPT

SPT

B

250mm}

N=16 (2,212.4 4.6}

a0 {10, 12/50 for

M=33 (4,57 9.98)

N=31 {4,6/7.8.8.8)

N=32 (5,6/8,7,8.8)

MN=29 (4,5/6,7.8.8)

N=30 (5,5/7.7.8.8)

040

160

MADE GROURND: Greyish brown sandy gravel, Sand
i firee 1o charse gradned. Gravel 15 firve b coarse, sub-
angular to sub-rounded, =lata, brick, flint, and
concrate. Occasional fragments of metald, glass and
plastic

MADE GROUND: Brown and orangish brown sandy
gravelly silty chay. Sand is ine to coanse grained
Gravel i5 fine to coarse. sub-angular to rounded, Fink

IJ..

'js{- L'j'.|
1

EPEIE

R
il L'j'.[- L1 i i
LD

TR

I
il L'=|} L-J-I:' |
FLFLr

b

-
5

]
I

TRTFT

lEWENi
'j'.[- L'=|} L-J-I:' |
FLFLFLL

1 |

B
|

Jr )
1 o
v

£

ERERERE!
e
i
IJ.I...LI

T o
|
Fili

T RETE

L

EPERE

J'.

g
i

|
i

-

ik L"j'
'

ENEPED
]
|

J '

AR
i

1§ L'%.{- LJ
FiF

b

it
J

ENEPED

e

1 - B

)
'IJ..:L

o
il |

- |

¥l

HEAD DEFOSITS: Orangish brown and Brown
gravelly silty CLAY, Gravel is fine 1o coarse, sulb-
angukar Lo rownded, Mntk.

w o i m o in Lo m =i

=k
=

Hale Diameter

Lasing

Dusmaeter

Chizefing

Inchnaban and Onentation

Plepth Base frf Diameter (mm)

[Jepin Base im

Ceamatar {mm}

Capih Top

Dapih Base

Criratiom

Taot Dapth Top | Depth Base | Inclinaticn

Crianiation

Remarks

Mo reols noted, Groundwaler was naled at 11.50m kgl one hour after drilkng,




round
water

Percussion Drilling Log

|ije-!:t Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 21/01/2020
|L|:r:aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo. : GWPR3514 Crew Mame: Crilling Equipment:
Borehole Number Hole Type Level Logged By Scale Fage Mumber
BH1 CF RJT 1:50 Sheeat 2 of 2
Sample and In Situ Testin :
Waell gﬁ:ﬂ' v 4 epth. | Lews Legend Stratum Description
MRES! Depth im) |Type Results {m} {m}
R R R :
. g A 2
e - -
o prg i L
“'x:_}' 10.70 e :
L - = — —1 LONDON CLAY FORMATION: Dark grey silty GLAY, 3
A 11.00 o T—"— o Fine selenite throughout, Shell fragments from 12.00m i
ey & R b g
11,00 SPT |N=31 (4,5/7,6.8.8) i - 5
B Ly 7
e e ™ e 3
N g X
B L :
gy 12.00 D S 12 —
% R :
?.’II"H-:: _—;—_— ]
S 12.50 SPT |N=33(4,5/7,8.5.9) = =
Sy L ?
e [ ]
"‘x } 15.00 (B} — — | 13 —
o L 2
e ™ sy 7
N g =
B L :
O R :
s 14.00 8] s o A | 14 —
SIS L g
o Hx g ]
T 14.50 SPT N=18 e =
s (5,6/8,10,9,11} R d
S L 2
124 4 Tl End of Borahole at 15 000m 157
16 —
17 =
18 —
18 —
20 =
Hala Diameter Lasing Duameter Chisefiing inchnatian ard Drentation
Plepth Base frmf Diameter (mm ) ep Base (mCeamatar immi| Dapth Top | Cepth Base | Curation Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks
Mo reols noted, Groundwaler was naled at 11.50m kgl one hour after drilkng,




round
water

Percussion Drilling Log

|ije-!:t Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 21/01/2020
|L|:r:aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo. : GWPR3514 Crew Mame: Crilling Equipment:
Borehole NMumber Hole Type Level Logged By Scale Fage Mumber
BHZ2 CF RJT 1:50 Sheeat 1 of 2
Sample and In Situ Testin :
Wl g’;'?:“’ v 4 epth. | Lews Leger:d Stratum Description
MRES! Depth im) |Type Results {m} {m}
?}H’ = MADE GROUND: Greyish brown sandy gravel, Sand -
0.20 L] s fine lo coarse grained. Gravel is fine to coarse, sub- =
Wl angular to sub-rounded, siate, brick, flint, and -
0.50 D 0.50 e\ concrete. 7
(M. MADE GROUND: Crangish brown and grey sandy -
0.80 e ]| Gravelly clay. Sand is fine to coarse grained. Gravel is 2
1.00 &) o f| fine to coarse, sub-angular to sub-rounded, brick { —
A e M [20%), concrata (20%], flint (60% ). 7]
T\ HEAD DEPOSITS: Orangish brown shghtly gravelly g
= - Ry {1 silty clayey SAMD. Sand is fine o madium grained. ]
150 SFT |N=24 (3.8/5.66.7) L _:_ Gravel |s fine to coarse, sub-anguiar to rounded, fiint -
“eiwpe] HEAD DEPDSITS: Orangish brown shightly clayey silty -
i ==} SAND. Sand is fine to medium grained. Occasional 2
2.00 o A _‘;_ fine to coarse, sub-rounded to rounded, flinl 2 —
1 .'\'-_ -.. ‘\" [ N
. i g iy
2.50 SPT |N=31 (4987 7.9 e =
e Ty -
300 8] O, e 3 —
e, b o
ok u
3.50 SPT |M=30 (4,57 6.8.7) s EanAl, s
e Ty =
el | i’ s
- e B -
4 00 1] "— ks & =
W ]
i g Z
4.50 SPT |M=22 (3, 9/5.6.6.5) TEu) T —
A k .-\.- .. g -
R A 4 e == —1 LONDON CLAY FORMATION: Grangish brown and B
G [ — 1 grey siity sandy CLAY. Sand is fine ta medium gralned, =
e et ) -
B g E
R ST -
e s -
B.00 D B.00 e T 6 —
o, 5 2 [~ = | LONDON CLAY FORMATION: Dark grey silly CLAY. -
E,':.‘““ch 6.00 SPT |N=24 (3,4/5.6,6.7) — — —] Fing sedenite nofed, Small shell fragments from 2,00m ]
i Fenmtl b, 3
NS L =
Lt Bl g B, -
LR LA 5
S 700 | D Lgexgd =
s o ey .
e s g 3
e 7.50 SPT |M=25 (3,5/5,6.7.7) LT 5
S8 e :
DAY Al D E & 8 —
S - — — 7
i = = ]
o L J
. e }';..:.- | === = £
e iR 1
NS 8.00 D — — = 9 —
iy .00 SPT |N=28 (4,6/6,7.7.8) L g
L = E -
. e }';..:.- | === = :
R, e Bk 4
VR 1 :
1000 (I 10—
Hala Diameter Lasing Duameter Chisefiing inchnatian ard Drentation
Plepth Base frmf Diameter (mm ) ep Base (mCeamatar immi| Dapth Top | Cepth Base | Curation Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks
Mo rools noted, Groundwaler seepaga ¢ 8.00m bgk,




round
water

Percussion Drilling Log

|ije-!:t Mame: Former Colt Internaticnal

Client; Drew Smith Group

Date; 21/01/2020

|L|:r:aur_1n- Mew Lane, Havan PO%S 2L7

Cantractor:

|Project Mo, - GWPR3514

Crew Mame:

Crilling Equipment:

Borehole Mumber
BHZ2

Hole Type

CP

Level

Scale

1:50

Fage Mumber
sheet 2 of 2

Watar

Sample and In Situ Testing

aofrikes

Depth {m)

Type

Results

Lewval
(m}

Depth
(rm}

Stratum Descripton

i 10.50

it
b 12.00 O
12.00

13.50

16.50

) 17.00 O

18.50

5PT

o 13.00 D

SPT

P 14.00 D

e 15.00 o
15.00

SPT

s 16,00 ]

SPT

18.00 (8]
16.00

SPT

A 19.00 8]

SPT

20000 B

M=30 (2,57, 7.8.8)

N=3T
(5.5/8.9,9,11)

M=37 {13 for
2T 70 10,41y

N=48
{T.B010,11,13,14)

M=50 (& 250 for
267

M=50 {7 2050 for
251mm]

M=50 (9,850 for
254mm]

1800

20,00

e
—

=
[

=k
L

=k
A

=l
[y ]

=k
]

=k
-

LOMDOR CLAY FORMATION: Dark gray and brown

sandy CLAY. Sand is fine to coarse grained

=k
{n ]

=1
0o

End of Borehole at 20.000m

[
o

Hale Diameter

Lasing

Dusmaeter

Chizefing

Inchnaban amd Orientation

Plepth Base frf Diameter (mm)

[Jepin Base im

Ceamatar {mm}

Capih Top

Dapih Base

Criratiom

Tao!

Dlapth Tap

Dapih Base

Inclinaticn

Crianiation

Remarks

Mo rools noted, Groundwaler seepaga ¢ 8.00m bgk,




round
water

Percussion Drilling Log

|ije-!:t Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 21/01/2020
|L|:r:aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo. : GWPR3514 Crew Mame: Crilling Equipment:
Borehole NMumber Hole Type Level Logged By Scale Fage Mumber
BH3 CP RJT 1:50 Sheet 1 of 2
Sample and In Situ Testin :
Wl g’;'?:“’ v 4 epth. | Lews Leger:d Stratum Description
MRE3! Depth im) |Type Results {m} {m}
?}f = MADE GROUND: Greyish brown sandy gravel, Sand -
0.20 o SEad] s fine lo coarse grained. Gravel s fine ta coarse, sub- =
P e angular to sub-rounded, =lata, brick, flint, and -
.60 D oo  Concrate. ]
% b ]
o =
2 )'%f;g‘ f;: 7
o 100 D 1.00 L - 2] HEAD DEPOSITS: Brown to crangish brown and gray o
1.20 SPT | N=9{2.112.23.2) LTl slightly sandy slightly gravelly sty CLAY. Sand is fine o]
H. <o to coarse grained. Gravel is fine to coarse, sub- -
4] 5] anaular to munded, fint o
1T 2.00 D i 2 —
d B 2.00 SPT | M=7 (2.211.22.2) [ oo i 8
Tl RETER 2
5 i 3
gl g E*“? EET T e ] LONDON CLAY FORMATION: Dark grey shghtly ¥
1 - . =11 {2,33.2.3.3) [~ x| sandy sty CLAY. Sand |s fine grained. Selenite noted 5
| E == from 3.00m bgl. Shell fragments noted fram 9.00m bl a
Hs 4.00 D S e & =
H 4.00 SPT |M=12 (3,312,34.3) L 5
T 5.00 5] [ 5 —
DA 5.00 SPT [N=14 (3,4/3,34.4) LA 3
e e e 2 el =
ry \.} i ok | 2
B L =
::.-'_";..:.- L g el 5
A - s
6.00 o LR e
R LA ) .
2 Bg SIFE, :
g e s
i 6.50 SPT |N=14(3,314,3,3.4) e e -
e oy Sl BPE, 3
A RS 5
0 | o S =
2 EEpsE :
o P2 :
B i 3
::.-'_";..:.- I ‘_\.—"_— :
Al o e J
DAY 8.00 b L 8 —
L B.00 SPT |N=18 (4,3/5,4.4.5) o, 1 -
G g g
Lt i -
B — = -
B ol _—
e 8.00 D e 3 —
.-\"x} — | H
e g I
N 5.50 SPT |N=21(4,5/8,5.5.5) it oy ~
_‘.;:hlx Z_Fj “'_-r .
1000 (I 10—
Hala Diameter Lasing Duameter Chisefiing inchnatian ard Drentation
Plepth Base frmf Diameter (mm ) ep Base (mCeamatar immi| Dapth Top | Cepth Base | Curation Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks
Mo reols noted, Mo groundwaler encountered




round
water

Percussion Drilling Log

|ije-!:t Mame: Former Colt Internaticnal

Client; Drew Smith Group

Date; 21/01/2020

|L|:r:aur_1n- Mew Lane, Havan PO%S 2L7

Cantractor:

|Project Mo, - GWPR3514

Crew Mame:

Crilling Equipment:

Borehole Mumber
BH3

Hole Type
CF

Level

Scale
1:50

Fage Mumber
sheet 2 of 2

Watar

Sample and In Situ Testing

Depth Lewveal

aofrikes

Depth {m)

Type

Results

(rm}

(m)

Stratum Descripton

11.00
A 11,00

i 12.00 D

T2.50

15.50

N 17.00 D
4t 17.00

2PT

SPT

o 13.00 D

s 14,00 D
(e 14.00

EPT

e 15.00 o

SPT

s 16,00 ]

SPT

e TH.00 ]
. 18.00

SPT

M=29 (587, 7.8.7)

M=28 (7 &7 6,7.8)

M=d4
(10, 10/10,12,10.1
2}

N=45
le10,10091,11,12,12
]

N=48
{10,1212,11,12,1
3)

B2 (10, 1%/B2 for
225mm]

1645

e
—

=
[

=k
L

=k
A

=l
[y ]

=k
]

=k
-

=i
{u ]

End of Borahoie at 18 450m

=1
0o

[
o

Hale Diameter

Lasing

Dusmaeter

Chizefing

Inchnaban and Onentation

Plepth Base frf Diameter (mm)

[Jepin Base im

Ciamatar (mm}| Dopth Top

Dapih Base

Criratiom

Tao!

Dlapth Tap

Dapih Base

Inclinaticn

Crianiation

Remarks

Mo reols noted, Mo groundwaler encountered
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Percussion Drilling Log

|ije-!:t Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 21/01/2020
|L|:r:aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo. : GWPR3514 Crew Mame: Crilling Equipment:
Borehole Mumber Hole Type Level Logged By Scale Fage Mumber
BH4 CP RJT 1:50 Sheeat 1 of 2
Sample and In Situ Testin :
Wl g’;'?:“’ v 4 epth. | Lews Leger:d Stratum Description
MRES! Depth im) |Type Results {m} {m}
?}f = MADE GROUND: Greyish brown sandy gravel, Sand -
oot is fine lo coarse grained. Gravel Is firve to coarge, sub- =
P e angular to sub-rounded, =lata, brick, flint, and -
f}cﬁ-\'. 5w concrete. Occasional fragments of metad, glass and =
}ij{ﬁﬁf plastic o
> AXV“& L .
1T 100 D 1.00 T ] HEAD DEPOSITS: Orangish brown sandy gravelly o
1.20 SPT | N=8 {2,312.2,2.2) -7y CLAY. Sand is fine to coarse grained. Gravel is fine to ]
gk :_n:_',—'-_. coarse, angular o sub-rounded, fiint and claysione _
H: s et T B - — — | LONDON CLAY FORMATION: Greenish grey sandy 2]
1 4 ' R [T 0] GLAY. Sand is fine to medium grained. ]
s 3.00 (8] : : : q __
RE 3.0 SPT [M=12 {3,24,3.2.3) o e o
1. T pplep il
H 4.00 O B i & —
5 : 400 SPT [N=14 (3.4/3.4.4.3) I i
N e ) -~ —— 2 = — —1 LONDON GLAY FORMATION: Grangish brown and § =
e b P [ — 1 grey siity sandy CLAY. Sand is fine ta medium gralned, 7
b =H '\.
i gl =
B L 2
T Pt T—""_\.—"_T 5
A, — — = o
i St 6.00 o 6.00 [T __ - | LONDOM CLAY FORMATION: Dark grey silty CLAY. i
E,':.‘““ch — — —] Small shell fragments from 9.00m bgl and fine selenite ]
T — — =1 cryatals from 10.00m bgl, A
g 6.50 SPT |N=17 (4,4/4,4.4.5) e = e -
e [ian e 3
LR Lk R 5
T | B Lgeng s
s o ey .
e s g 3
B Ly 3
e o b W ]
Al e J
DAY 8.00 b E i 8 —
it 8.0 SPT |M=18(54/4 54 5) R B =
N Ly Z
. e ";..:.- | === = £
A, e B ;
B L B
e 8.00 D S 9 —
3 :'H.:h-_'}' — — = H
Gy 5 -
N 8.50 SPT [N=22 (5.6/5,55.7) BT -
B L -
e :
1000 (I 10—
Hala Diameter Lasing Duameter Chisefiing inchnatian ard Drentation
Plepth Base frmf Diameter (mm ) ep Base (mCeamatar immi| Dapth Top | Cepth Base | Curation Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks
Mo rools noted, Groundwaler encountered at 12.20m, 13.20m and 13.80m bgl,
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Percussion Drilling Log

|iject Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 21/01/2020
|L|:r:.'aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo. : GWPR3514 Crew Mame: Crilling Equipment:
Borehole Number Hole Type Level Logged By Scale Fage Mumber
BH4 CP RJT 1:50 Sheeat 2 of 2
Sample and In Situ Testin :
Waell gﬁ:ﬂr v 4 epth. | Lews Legend Stratum Description
M Depth {m) |Type Fesults {m} {m}
B A a
ey 5
G Wl =
] gy ]
S L .
E{;;‘:';‘:{ 11.00 o L] 1 —
11,00 SPT |N=28 (7.5/7,7.6.8) i 5
B Ligey ]
i 2% LTl ]
N i ]
S L :
gy 12.00 D S 12 —
% Lty :
A= i e iy =
] W gzs0 |ser N=39 e ~
i {8,8/10,8,10.11} b ]
A [T o 5
A 13.00 o] L ]
i 4 L. PexEo 5
A oty m
N i -
ok ol e — = =
p ety ! L s gy =
LY S i 2
N 14,00 D — — = s
e 14.00 SPT M=45 (Bt 5
A li10.19111,12,10,12 | e =
AER 2 -t
B ) = = o | )
S R 3
a{a_\‘_-;:{ o g B 3
S 15.00 b] i 15
SN 15.00 SPT | MN=50 (10,12/50 LI -
e for 285mm) . A= -
i i End of Borshole at 15 450m -
16 —
17 =
18 —
18 —
20 =
Hala Diameter Lasing Duameter Chisefiing inchnatian ard Drentation
Plepth Base frmf Diameter (mm ) ep Base (mCeamatar immi| Dapth Top | Cepth Base | Curation Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks
Mo rools noted, Groundwaler encountered at 12.20m, 13.20m and 13.80m bgl,




round
water

Percussion Drilling Log

|ije-!:t Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 21/01/2020
|L|:r:aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo. : GWPR3514 Crew Mame: Crilling Equipment:
Borehole Mumber Hole Type Level Logged By Scale Fage Mumber
BHE CF RJT 1:50 Sheeat 1 of 2
Sample and In Situ Testin :
Wl g’;'?:“’ v 4 epth. | Lews Leger:d Stratum Description
MRES! Depth im) |Type Results {m} {m}
‘5’-~1~\<A-';:‘~ TOPSOIL: (Drillers Description) -
0.20 e 3
3 xR A] MADE GROUND: Orangish bBrown and grey sandy E
P ] gravelly elay. Sand is fine o coarse grained. Gravel is "
i}’ﬁ-‘. fine to coarse, amgular to sub-rounded, glass (1%), -
x&_@» brick {19%) and flint (B0%). .
= e o o 3
o 100 D 1.00 L -] HEAD DEFOSITS: Orangish brown and grey sandy o
1.20 SPT | N=9{2,112.3,2.2) -7y gravelly CLAY. Sand is fine to coarse grained. Gravel ]
gk == =1 is fine to coarse, sub-angular to rounded, flint. Notably _
4] ] seftat 3.00m byl o
L 2.00 D T 2 —
3 2.00 SPT IN=11 (2,373,233 g i
T S, 2
11" NE .00 0 e 3=
H: 3.00 SPT [N=11{3.4/3,3.2.3) T T =
1 i) -
H 4.00 D i & =
1 4,00 SPT |N=15(3,3/4,4.4.3) SRRy :
H 4.50 e : 5
| = — —1 LONDON CLAY FORMATION: Dark grey siity CLAY. -
| [—T— 1 Very fine selenile crystals from 5.00m byl -
— 5.00 D S 5 —
S 5.00 SPT [N=15{2,4/3 4 4.4) e g 5
ot T_—'_—_ .
N s :
B L 2
. i ";..:.- | === = :
A, = = == o
6.0 D e e
e ket 3 .
o R :
o St = —_—— :
i 6.50 SPT |N=17 (4.54,54.4) LR -
e [ian e 3
o s e Bk -
7.00 D 1Ay =
s o ey .
e s g 3
B L 3
. e ";..:.- | === = :
B, e J
DAY 8.00 b E i 8 —
it 8.0 SPT |M=15(45/4 434} R B =
G Ly g
. e ";..:.- | === = £
A, e B E
B L B
e 8.00 D S 9 —
3 :'H.:h-_'}' — — = H
A F . E -
N 5.50 SPT |N=23 (44/5,6.5.T) [ -
B L -
VR 1 :
1000 (I 10—
Hala Diameter Lasing Duameter Chisefiing inchnatian ard Drentation
Plepth Base frmf Diameter (mm ) ep Base (mCeamatar immi| Dapth Top | Cepth Base | Curation Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks
Mo reols noted, Groundwaler encountered at 3.00m bgl,
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Percussion Drilling Log

|iject Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 21/01/2020
|L|:r:.'aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo. : GWPR3514 Crew Mame: Crilling Equipment:
Borehole Number Hole Type Level Logged By Scale Fage Mumber
BHE CF RJT 1:50 Sheeat 2 of 2
Sample and In Situ Testin :
Waell gﬁ:ﬂr v 4 epth. | Lews Legend Stratum Description
M Depth {m) |Type Fesults {m} {m}
B A a
SR ey z
G Wl =
] gy ]
S L .
GaN 11,00 b R e L
11.00 SPT |N=29 (556, 7.8,8) = =
R Ligey ]
i 2% LTl ]
2N oy ;
B L :
gy 12.00 D S 12 —
¥ R :
L ._"'H.:: | e, 3
S 12.50 SPT |N=30(56/7,7,6.8) = =
Sy L ?
e [ ]
A 13.00 o] L ]
s L 2
e Wl m
N i -
B L :
Y R :
P 14,00 D gt 14 —
b e 14.00 SPT N=45 (Bt 5
o (B0 A0, 12,13) e o ] 2
2 — — = =
S R 3
a{a_\‘_-:{ [ ]
O 15.00 b] it o 15
ity s -
% .‘H‘i: i ey ]
i i End of Borshole at 15 450m -
16 —
17 =
18 —
18 —
20 =
Hala Diameter Lasing Duameter Chisefiing inchnatian ard Drentation
Plepth Base frmf Diameter (mm ) ep Base (mCeamatar immi| Dapth Top | Cepth Base | Curation Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks
Mo reols noted, Groundwaler encountered at 3.00m bgl,




APPENDIX |
Chemical Laboratory Testing — Groundwater




4 UE

Francis Williams
Ground & Water Ltd
2 The Long Barn
Maortor Farm
Selborne Road
Alton

Hampshire
GU34 3NB

Site Reference:

Project / Job Ref:

Order No:

Sample Receipt Date:

sample Scheduled Date:

Report Issue Number:

Reporting Date:

Authorised by:

ﬁff{’;"’-"—”‘? e

Ela Mysiara
Quality Manager

DETS Ltd
et
Rose Lane Industrial Estate
Raose Lane
Lenham Heath
Kent
MELT 21N
t: 01622 850410

DETS Report No: 20-02880

Farmer Colt International, New Lane, Havant, POS 212
GWPR3514

Mone Supolied

04/03/2020

04/03/2020

104032020

Dpinions and interpretations are outside the laboratory's scope of 150 17025 accreditation. This certificate is issued in accordance
with the accreditation requirements of the United Kingdom Accreditation Service. The results reported herein relate only to the
material supplied to the laboratory, This certificate shall not be reproduced except in full, without the prior writben approval of the

laboratary.
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DETS Ltd

Unit 1, Rose Lane Industrial Estate

Rose Lane
A Lenham Heath
Maidstone
Kent MEL17 2IN
Tel : 01622 850410
Water Analysis Certificate — |
DETS Report No: 20-02880 Date Sampled| 26/02,/20] 26/02/20 26/02/20 26/02/20 26/02/20]
Ground & Water Ltd Time Sampled|  MNone Supplied]  None Suppiied]  None Supplied|  None Supplied]  None Supplied
Site Reference: Former Colt International, New Lane, TP [ BH Na BH1 BHZ BH3 BH4 BHS
Havant, PO9 2LE
Project / Job Ref: GWPR3IS514 Additional Refs| G| GV GV G W
Order No: None Supplied Depth (m)]  Mone Supplied]  Mone Suppled]  SNone Supslied|  None Supplied]  Nose Supplied
|Reporting Date: 10/0372020 DETS Sample No| AE67TH 466777 456778 L 4E6TED]
Determinand qutl m.l A:u-aditaﬁunl
H pH Units]  Mfa 15017025 2.0] 7.7 9.9 119 7.8
Tolal Cyanide ugfll <§ NONE| <5 <5 10 17 < 5
Sulphate as 50, mg_ll'll < | IS017025 S8 a5 al 16 164
Arsenic {dissohved) wgfll <5 1s017025 <5 <5 & < 5 <5
Boron [dissalved) wglll <5 15017025 14 A3 115 7 145
Cadmium [dissohsed} ugfl] < 0.4 IS017025 < 0.4 < .4 < (1.4 = 1.4 < .4
Chromium [dissobved) ugfll <5 IS017025 < 5 < 5 < 5 17 <5
Chramium (hexavalant} ugfll < 20 RONE] < 20 < 20 < 2 < 20 < 3]
Copper (dissalved) ugfll < 5| 15017025 15 11 8 42 8
Lead {dissolved) ug,l'll < 5 IS017025 <5 <5 =5 < 5 = 5
Mercury {dissolvead) ugyl] < 0.05 1S017025 < .05 = (.05 = (.05 < 005 < 005
Mickel {dissohad} ugfl] <5 IS017035 14| =5 < 5 15 <5
Sedenium [dissohwed} ugfll <5 IS017025 < 5 < 5 ] <5 <5
Vanadium {dissolved) ugfll <& 15017025 < 5 < 5 249 14 < &
Tine {dissahved) ugfl] =32 15017025 22 20 16 14 16
Tatad Phenals {menahpdric) ‘-—ﬂ."'l < 10 ROME < 10§ < 10 19 A4l = 10|
SUboOntracted avaves
nsufMdent sample "
Unsuitatie Samofe
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DETS Ltd

Unit 1, Rose Lane Industrial Estate

Rose Lane
A Lenham Heath
Maidstone
Kent MEL7 2IN
Tel : 01622 850410
Water Analysis Certificate - Speciated PAH = ]
[DETS Report No: 20-02880 Date Sampled 26/02/20] 26/02/20] 26/02/20 26/02/20 26/02/20}
Ground & Water Ltd Tima Sampled Mone Supplied]  Mone Supplied None Supplied]  Mone Supaled Mone Supplied|
Site Reference: Former Colt International, TP [ BH Mo BHL BHZ BH3 BH BHS
Mew Lane, Havant, PO9 2LZ
Project [ Job Ref: GWPR3514 Additional Refs oW oW Gy G oW
Order No: Mone Supplied Dapth (m}] Mooe Supplied]  None Supplied]  None Supplisd]  None Supelbed]  Nore Supplied]
Reporting Date: 10/03/2020 DETS Sample Mo 456776 466777] 4557 TH 456779 466780}
Determinand)| Unit|  RL| Accreditation
Haphthalene ugf= .01 MNONE < 0.01 = 0.01 0.13 = (.01 < .01
Acenaphthyiena ug/l}< 001 MONE < 0.1 < 0,01 < 0.01 < .01 < (.01
Acenaphthens ugtf<= 001 MNONE < 0.1 < 0.01 0.04 045 < .01
Flugren ug/l= .01 MONE = 0.1 = 0401 0.05 0.16 = 0.0%
Phenanthrens ug/j= &.01 MOMNE < .41 = 0.41 0.09 045 = 0.01
Anthracena] ugfl= (01 MOXNE < 001 < 0.01 0,02 011 = 0.01
Fluoranthena ugfl]= .01 MNONE < (.01 < 0.01 .05 .19 = 0.01
Pyreni uigfif= .01 MNONE < 0.1 < 001 0.03 .12 < 0.01
Benzofa)anthracens uafl}= 0.01 MONE < 0,01 < 0,01 < 0.01 0.01 < 0.01
Chr‘f'-mu'::I ugyif= 0.01 MONE < 001 = 0.01 = 0.01 o.02 < .08
Benzod bifluoranthena ugfl |- 0.01 MONE <001 < 001 < 0,01 < 001 < 0,01
E-mznik]ﬂunmnﬂ'renel wflj= 0.01 MNONE = 0,01 < 0.01 < 0,01 = 0.0 = 0,01
Banzo{a)pyrena] gl Q.01 MONE < 0.01 < 0.01 = .01 = (.01 < .01
Indeno{1,2,3-cd)pyrenal ugff= k0L MOMNE < .01 =< (.01 = {101 < (.01 < 0.0
Dibenzia hlanthracene ugflf= 0.01 MONE < 0.01 < 0.01 = 0.01 < 0.01 = [.01
Berzo{ghilpendene| uy/lf 0.008] MONE < [0 < (1008 < [.004 < 0.008 < [.00E]
Tokal EPA-16 PAHs] uaflf= 0.01] WNOHE < 001 < 0.01 0.45 1.51 = 0.01]
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DETS Ltd
Unit 1, Rose Lane Industrial Estate

Rose Lane
A Lenham Heath
Maidstone
Kent ME17 21N
Tel : 01622 850410
[Water Analysis Certificate - TPH CWG Banded |
[DETS Report No: 20-02880 Date Sampled 26/02/20] 26/02/20 26/02/20 26/0z/20 zgnz;znl
Ground & Water Ltd Tima Sampled Mone Supplied]  Mone Supplied Fohe Supplied Mone Supahied Mane Supplied
Site Reference: Former Colt International, TP / BH No BHL BH2 BHI BH4 BHS
New Lane, Havant, PO9 217

[Project / Job Ref: GWPR3514 Additional Refs GW G G GW
Order No: None Supplied Depth (m})|  Noes Supplied]  Mene Supplied]  None Suppiied]  None Suppiied]  None Supplisd]
Raporting Date: 10/03/2020 DETS Sample No 4EETTE 466777] AEETTH 456779 466780]
Dﬂ:i!rmin:ndl Unit| F.I.l Accraditation |
Aliphatic =C5 - C6 ugfl] < 10 MNONE < 10 < 10] < 10 < 10 < 10|
Aliphatic =C6 - CE| ugfl] < 10] MONE < 1 < 10] < 10 < 10 = 10|
liphatic >C8 - C10] ugh] < 10} NONE < 10 < 10] < 10 < 100 < 10]
Aliphatic >C10 - C12 ug/| =< 10] HONE < 10 < 10| < 10 < 10 = 10|
Aliphatic >C12 - C16 ugl| = 10f NONE < 10 < 10| < 10 < 10 < 10}
Aliphatic >C16 - €21 ug/l| < 10 MONE < 10 < 10] < 10 < 10 = 10|
Aliphatic »C21 - C34 ug] < 10] NONE < 10 < 10] < 10 < 10 < 10}
Aliphatic {C5 - C34)] ugl|_< 70| NONE] < 70 < 70| <70 <70 < 70|
Arormatic >C5 - C7 ug/l] < 10] NONE < 10 < 10] < 10 < 100 < 10}
Aromatic >C7 - CE| ug/l] < 10| NONE < 10 < 10} < 10 < 10 < 10}
Aromatic >C8 - C10] ug/l] < 10] NONE < 10 < 10] < 10 < 10 < 10}
Argmatic >C10 - C12 ugt| < 10] MOME < 10 < 10] < 10 < 10 = 10|
Aromatic >C12 - C16 ugll] < 10] MONE < 10 < 10] < 10 < 10 «< 10|
Aromatic >C16 - C21 ugt] < 10f HONE < 10 < 10] < 10 < 10 < 10|
Aromaltic >C21 - C35 ugl] < i0] HONE] < 10 < 10| < 10 < 10 = 10}
Arormatic {C5 - C35)] ugltl < 70j NONE < 70 < 70] <70 < 70 = 70}
Total »£5 - £35] ugl] < 140] MNIONE = 144 = 140] < 140 < 140 = 140}
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DETS Ltd
Unit 1, Rose Lane Industrial Estate

@

A
Rose Lane (<)
A Lenham Heath g
Maidstone UKAS
MEl? HH Tl
Tel: 01622 850410
Water Analysis Certificate - BTEX / MTBE |
DETS Report No: 20-02880 Date Sampled 26/02/20 26/02/20 26/02/20 26/02/20 26/02/20]
Ground & Water Ltd Time Sampled| Nooe Supplied]  None Supplied]  None Supplied]  MNone Supolied]  None Supplied|
Site Reference: Former Colt International, TP ! BH No gHL BH2 BH3 B4 BHS
Mew Lane, Havant, PO9 20LZ
Project / Job Ref: GWPR3514 Additional Refs GW o GhY GW G
Order No: Mone Supplied Depth (m)|  None Supplied]  None Supplied]  None Supplied]  MNone Supolied]  None Supplied]
Reporting Date: 10/03/2020 DETS Sample No F66TTH HEGETTT 456778 466779 4G67R0]
Dﬂ_ﬂnﬂnlmﬂ Unit| RL| Accreditation
Benzena| ugl] =<1 15017025 <1 < 1 < 1 <1 < 1
Toluene| ugl] <5] 15017025 <5 <5 <5 <5 <5
Ethylbenzene ugf] =<5 [SO1T025 < 5 <5 =5 <5 ]
p B -wybene| ufl] = 0] ISD17025 < 1 < 1 < 10 < 10 < f0jf
ey uglf <5 ISO17025 <5 < 5 il <5 < 5|
MTBE ugfl] =< 10] ISO17025 < 10 < 10 < 10 < 10 < 10}
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DETS Ltd

Unit 1, Rose Lane Industrial Estate

Rose Lane
A Lenham Heath
Maidstone
Kent MEL7 2IN
Tel : 01622 850410
Water Analysis Certificate - Volatile Organic Compounds (VOC
DETS Report No: 20-02B80 Date Sampled 26/02/20] 26,/02/20] 26/02/20
Ground & Water Ltd Time Sampled| None Supplied]  None Supplied]  None Supplied
Site Reference: Former Colt International, TP ! BH No gHL BH| BHS
New Lane, Havant, PO9 2LE
Project / Job Ref: GWPR3514 Additional Refs ) o 1)
Order Mo: Mone Supplied Depth (m)|  None Supplicd]  None Supplied]  MNone Supplicd
Reporting Date: 10/03/2020 DETS Sample No 466776] 466779] 466780
Determinand| Unit HH Accreditation
Dichlorodifiuvoromethane] uglf =5 15017025 <5 <5 =5
Winyl Chloride] ugll] <5] 15017025 < 5 < § <5
Chicromethane| ugl] <5] ISG1702% <5 =5 =5
{Chloroethans il < 5 ISDL7025 5 <5 < §
Bremomelhane gl <5 IS017025 <5 <5 <5
Trichlurnnnwnutl-nanél ugll] =5 IS017025 <5 <5 < 5
1,1-Dichloroethens| ugl] =<5] IS017025 <5 25 <5
MTBE ugfl] = 10] IS017025 = 10 = 100 = 10
trans-1 2-Dichloroethena| wmgfl] =5 IS017025 =5 =5 =5
1,1-Dichloroethanaf ugfll] =<5 ISO17025 ] <5 < 5
cis=1 , 2-Dichloroethens il < & ISOLF025 < 5 < § < 5
I 2-Dichloropropans| gl =5 I5017025 < 5 £ 5 <
Chigeofarm] ugl] <5] ISO17025 25 <5 <5
Bromochdoromethane] ugfl] < 10] 1SDO17025 < 10 < 10] < 10
1,1,1-Trichloroethanz| ugfll] =5 5017025 <5 <5 =5
1,1-Dichloropropena| gl =65 ISO17025 < 5 <h < 5
Carbon Telrachlaride ugll] =5 5017025 < 5§ <5 < 5
i, 2-Dichlaroetkans uge'l < 10 ISO17025 < 10 < 10] < 10
ﬂemme_l ugll] =1  IS017025 <1 <1 =1
1, 2-Dichloropropane ua/l <5 1S017025 < 5§ = 5 < 5
Trichloroethenal uglf =5 15017025 Z 5 <5 < 5
Bromdichioromethane ugfl <5 5017025 < 5 = 5 = 5
Dibromomethans uglf =5 ISO17025 ] < 5 < 5
TAME ugfl] <=5 IS017025 < 5 < 5 5
cis-1, 3-Dichlaropropens| ugl <5 ISOL7025 < 5 < 5 <5
Toluenel ugl] <5] 15017025 <5 =5 <5
trans-1,3-Dichloropropens uil =5 15017025 < 5 5 5 <5
1,1, 2-Trichloroethane ugfl} = 10} IS017025 < 10 = 1] = 10
1,3-Dichloropropans g/l < 5 IS0O17025 <5 <5 < 5
Tetrachloroethene| gl =5 IS017025 <5 < 5 < 5
Dibrarsciosomethans IJE||'| ] ISOL7025 o 5 < 5 w5
1,2-Dibromaethans ] =<5 IS017D25 %5 <5 =5
Chloroherzena ugfl] =5 I5017025 =5 =5 ]
1,1,1.2-Tetrachloroethane ugfl <5 5017025 = 5 % 5 <5
Etfyl Bencene ugfl =<5 IS017025 < 5 =5 <5
mp-fydene uglll <101  TSO17025 < 10 < 10) < 10
n—‘.i:ﬁEnq ugl <& ISOL7025 < 5 < 5 5
Styrene u/l <. 5 IS0O17025 <5 <5 <5
Brormofarm| ugl] <10] 15017025 < 10 < 10] < 10
Isopropylbenzene| ugl] <5] IS017025 5 < § <5
1,1,2,2-Tetrachloroethane| ugfl| < 10] [S017025 < 10 < 10 < 10
1,2, 3-Trichloropropans uglf =35 ISO17025 ] <5 ]
n-Propylbenzene| ugll] =5 I1S017025 <5 <5 =5
Ernmuhe.rqme[ | <5 ISOL17025 <5 =5 <5
E-Ehlnrntﬂ-lumel il « 5f IS017025 < 5 < & <5
1,3,5-Trimethylbenzena) wgflf =5 15017025 < § <5 <5
4-Chlorotohsenal ugll =<5 ISO17025 < 5 =5 = 5
bert-Butylbensens ugfl] <5 IS017025 < 5 <5 <5
1,2 A-Trimethylbensens ugfll)] <5 IS0O17025 < 5 <5 < 5
mﬁ-w'.-lhefme:I ugllf =5 IS017025 < 5 <5 < 5
p-lzapropyitoduena ugl] =5 15017025 < 5 <5 =5
1,3-Dichloraberzene] ugfl] =5 15017025 <5 <5 <5
1,4-Dichlorobenzenal ugll] =5 15017025 < h <5 <5
n-Butylbenzene ugl] =5 IS017025 < & <5 ]
1, 2-Dichlarabanzene uglf <=5 [5017025 < 5 < 5 ]
A-Dibrama-3-chloropropans ug/l| = 10f IS017025 e 1] = 1] = 10
Heuamlumhmwmel ugl| <5] IS017025 <5 = 5] <5
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DETS Ltd

Unit 1, Rose Lane Industrial Estate
Rose Lane
ﬁ Lenham Heath
Maidstone

Kent ME17 2IN
Tel : 01622 850410

[Water Analysis Certificate - Methodology & Miscellaneous Information
|DETS Report No: 20-02880

[Ground & Water Ltd

Site Reference: Former Colt International, Mew Lane, Havant, PO9 JLZ
[Praject / Job Rel: GWPR3514

Order No: Nona SMHI

Reporting Date: 10/03/2020

Matrix | Analysed Detarminand Brief Method Description Mathod
on Mo
T ;F Acalinity g:rhelrnunannn of aEcalinity by iration against hydrachlotic acid using BIomOCTess green &s he end EIﬂJ_
Water UF BTEX|Determination of BTEX by headspace GC-MS E101
Water F Cations| Determinalian of calions by fireton Tollowed by ICP-MS E102
Water UF Chemical Chovoen Demand (CODY Defermination using & COD reactor followed by colorimietry Ell2
Wates F Chilaride | Determnation of chlodde by filtration & snalyasd by ban chromatearapkny E10a
Water F Chepemium - Hesavalent| Determination of hesavalent chwomium by acdification, addifion of 1,5 diphenylcarbazide fallowad by ELlE
‘Water UF Cyankde - Complex|Determination of comples cyanide by distillation fallowed by colorimetry EllS
Wates UF Cyandde - Free] Determination of free cyanide by distiliation followed by colorimetry EL15
Wabir LF Cyanide - Tokal|Determination of total cyanide by distillation Tolowed by colorimetry Ell%
Waber LIF Cyelohexans Exfractable Matter (CEM))Gravimetrically determined through liguid:ligued extraction with cyclohamane Eill
Waler F Diesel Range Organics {C10 - 343 Delerminalion of liquid: ligued exdraction wilh hexane lollowsd by GC-FID E104
Waler F Dissobvisd Organic Content (D Delermination of DOC by Tiltration Modleweed by low hasl with persulphabe addilion followsd by [R deted  E110
Water UF Electrical Conduchivity] Determination of electrical conductivity by electrometric measurameant E123
| Wiaater F EPH (C10 — C400| Debermination of liquid:iged extraction with hexane followed by GC-FID Eif+
Wiater F EFH TEXAS [CS8-CH, CA-C10, C10-C12,| Determination of liquid:iigwd extraction with hexane followed by GC-FID for C8 to C440. 6 o C8 by E104
Cl2-Cla, C18-031, C21-C40 | headspace GL-MS
Water F Fluonde| Determination of Fucride by filtrabion & anatysed by lon cheomatography E1{r
Water F Hardness| Determination of Ca and Mg by ICP-MS followed by caboulation Eif2
Leacha F Leachate Preparation = NRA{Based on MNational Rivers Autharity leaching best 15994 E301
|Lean:h£ F Leachate Preparation - WACIBasad pn BS EN 12457 Pt1, 2, 3 E302
Water F Metals] Determination of metals by filtration followed by ICP-MS E1f2
Water F Mineral Cil {C10 - C400] Determination of liquid:iged extraction with hexane followead by GI-FID Exf«
Water F Nitrata] Datermination of nitrate by filtration B analysed by lon dueamatoqraphy E1dsr
Water UF Monchydric Phenol] Derermination of phehols by SatiBation follosed by coloeimetry E121
. ; Determination of PAH compaunds by concentration throuagh SPE cartridge, collection in
Water F PaH - Speciated (EFA 1-6‘.|| fichd hane followed by GC-MS Eif5
Watesr F PCE - ¥ Corgeners| Determination of PCB compounds by concentration thraugh SPE cartridee, callection in dichloramethad  E10H
Water UF Petrolewm Ether Extract {PEE)| Gravimetricaily determinad through liquid:lousd extraction with petroleurn athes Elll
Wiater UF pH| Determination of pH by elecrometne measurement E107
Waler F Phasphale| Detarmination of phosphate by filtration & analysed by ion chromategraphy E10%
Water UF Redox Potential] Determination of redox potential by electrometric measurement ELL3
Walter F Sulphate (as S04)| Deterrmination of sulphate by filtration & analysed by jon chromatography ElQG
Water LIF Sudphide| Determination of fulphide by dstEation folkvaed by colarimetny Eil8
Determination of semi-valatile organic compounds by concentratin throwgh SPE cartridge, oollection
gk i SVOCin dichloramethane followed by GC-MS i
Water UF Toluers Extractaile Matter {TEM) | Gravimatrically determined through liguid:igusd extrachon with mluens Eill
Wiater UE Tatal Qrganic Carbon (TOC)| Low heat with persuiphate addition followed by TR detection Ei1Q
TEH CWG {aliz £5-06, Ch-CH, CB-C10,
Water F Cl0-C12, CL3-Cl6, Cle-C21, C21-C34, | Determination of liquid:iiguid extraction with hexane, fractionating with SPE followed by GC-FID for E104
aro; C5-C7, C7-CH, €8-C10, C10-C12,)08 to C35, C5 to CB by hoadspace GC-MS
C12-Cla, C16-C231, C21-035)
TEH LOM (&l C5-06, Cb-C8, CH-CI0,
Water E C10-C12, Ci2-C16, C15-C35, C35-C4, | Determinalion of liquid:hgusd extraction with hexane, fraclionaling wilh SPE Followed by GCFID far E104
gror Ch=CF, C7=C8, C8-C10, C10=C12,1C8 to 034, C5 o OB by headspace GC=M5
Ci2-Cle, Cla-C21, C21-C35, 35-Ca4)
Water LiF WVOCs| Determination of volatile organéc compounds by headspace GC-MS Eidi
Wiater LF WPH (L6-CB & CE-C10)) Determination of hydrocarbans C6-C8 by headspace GC-MS & C3-C10 by GC-FID E1{]
Eey
F Filtered
UF Unfilterad
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