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Company information

Unit 3 Estevan Farm, Stoney Lane, Medstead. Alton, GU34 5EL

Telephone:   01420 563377
e.mail:   info@appleenvironmental.co.uk

www.appleenvironmental.co.uk

This report, and the information and advice which it contains, is provided by Apple Environmental Ltd
solely for internal use and reliance by its Client in performance of Apple Environmental Ltd’s duties
and liabilities under its contract with the Client. Any advice, opinions, recommendations within this
report should be read and relied upon only in the context of the report as a whole. The advice and
opinions in this report are based upon the information made available to Apple Environmental Ltd at
the date of this report and on current UK standards, codes, technology and construction practices as
at the date of this report. Following final delivery of this report to the Client, Apple Environmental Ltd
will have no further obligations or duty to advise the Client on any matters, including development
affecting the information or advice provided in this report. This report has been prepared on behalf of
Apple Environmental Ltd in their capacity as environmental consultants. The contents of this report
do not, in any way, purport to include any manner of legal advice or opinion. The report is prepared in
accordance with the terms and conditions of Apple Environmental Ltd’s contract with the Client.
Regard should be had to those terms and conditions when considering and/or placing any reliance
upon this report. The client detailed on Page 3 of this report has licence to assign this report to one
other party, however should that party themselves wish to release this report onto another party for
that party’s reliance, Apple Environmental Ltd may at its discretion agree to such release provided
that:

(a) Apple Environmental Ltd’s agreement is obtained prior to such release, and;

(b) By release of this report to the another party, that party does not acquire any rights,
contractual or otherwise, whatsoever against Apple Environmental Ltd and;

(c) Apple Environmental Ltd accordingly, assumes no duties, liabilities or obligations to that
party, and;

(d) Apple Environmental Ltd accepts no responsibility for any loss of damage incurred by the
releasing party, or for any conflict of Apple Environmental Ltd’s interests, rising out of the
release of this report to another party.
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1 Introduction and scope of work

Apple Environmental has been appointed to undertake an intrusive soil
contamination investigation at 25 Mengham Road, Hayling Island, Hampshire.

An environmental desk study report and preliminary risk assessment previously
undertaken at the site by Apple Environmental (Report Ref. CL/3512/CAAD) did not
identify any potential land contamination concerns; however intrusive investigation
has been requested by Havant Borough Council due to their concerns over the
former presence of a garage to the southwest of the site.

In considering their comments, the contaminants deemed to be potentially present
included general inorganics, hydrocarbons (both petroleum and poly-aromatic), and
VOCs.

An intrusive investigation was subsequently undertaken in order to determine the
presence and extent of any such contamination, and to assess the overall risk more
fully.

The aims of this work therefore have been to devise and implement an appropriate
strategy such that it has been possible to:

 determine the nature of the sub-surface material on-site;

 determine the presence of unacceptable ground contamination in specified
areas, along with its nature and extent;

 assess the degree to which the site itself could be contributing to the
contamination of environmental media off-site;

 observe or presume contaminant-pathway-receptor relationships on site; and

 assess the risk to future users of the site, as well as building structures and
services.
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This type of assessment relies upon the visual examination of the area and sub-
surface material, as well as the laboratory analysis of material samples.

As such, the specific objectives have been:

 to drill three boreholes at the site to a minimum depth of 2000mm;

 to characterise the nature of the sub-surface material at each of these
locations;

 to collect at least 2 soil samples from each of the bores for laboratory
analysis generally representing the direct and indirect contact zones;

 to collect additional soil samples from where there may be any other specific
or noticeable contamination concern;

 to collect groundwater samples from each of the bores (where present);

 to analyse the soil and water samples for a range of contamination indicators;

 to ascertain the significance of all chemical or physical data obtained;

 to determine the risk to future users based upon residential usage; and

 to make appropriate recommendations in order to reduce and/or eliminate
any risks, as identified.
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2 Methodology

As stated above, the overall aim of this investigation is to assess the sub-surface of
the site in order to determine any risk that may be present as a result of ground
contamination.

For this purpose, three boreholes were drilled across the site to a minimum depth of
2000mm, at the locations shown below in Figure 1.

Figure 1 Plan showing the sampling locations

Borehole sampling locations

BH.02
BH.03

BH.01
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The soil profile from each investigated location has been logged within Section 3
below, along with photographs showing the excavated arisings.

Soil samples were collected from each of the highlighted locations representing
approximate depths of 200 - 300mm(bgl) (due to the thickness of the concrete), and
500 - 600mm(bgl). Groundwater samples were also obtained from two of the bores.

All of the samples were placed immediately into a sterilised container and
transferred into refrigerated cold-boxes until removed for analysis.

Chemical analysis was undertaken for the following determinands:

 arsenic, boron, cadmium, chromium, copper, lead, mercury, nickel, selenium,
zinc;

 sulphate, sulphide, chloride, cyanide, ammonia and asbestos;

 benzene, toluene, ethylbenzene and xylene (all isomers);

 polycyclic aromatic hydrocarbons (speciated), petroleum hydrocarbons
(banded TPHCWG); and

 phenols and non-speciated VOCs*

 VOCs**

* Photo-ionisation detection was undertaken in-situ on the removed soil in order to
detect vapours originating from any VOC residue (fuels/solvents etc.) that may be
present in each excavated area.

This was performed by means of an externally calibrated Phocheck Tiger PID.
Calibration certification has been appended to this report.

** VOC analysis was undertaken on one groundwater sample.

All chemical analyses were undertaken by a UKAS accredited laboratory.
Laboratory certification has been appended to this report.
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3 On-site observations

The site exists as a converted former commercial building with concrete yard areas.

It is understood from BGS data that the bedrock beneath the site is characterised by
the Portsmouth Sand and Whitecliff Sand Members with overlying superficial river
terrace deposits. Both the superficial geology and the underlying bedrock were
noted in all investigated locations.

The sub-surface material strata logs have been reproduced below in Tables 1 to 3
along with any detailed observations.

Photographs showing the removed material have been appended to each strata log
(Photographs 1 to 3).

The intrusive investigation was undertaken on the 17th July 2024.
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Table 1 Strata log - Location BH.01

Location ID Depth  (mm) Notes

BH.01

0 - 250 Concrete

250 - 1500 Mid-brown, sandy, clayey, silty gravels with small angular
flints (10-30mm diameter).

1500 - 1900 Orange, coarse sand with gravels (5-15mm diameter).

1900 - 2000 Orange, sandy clay with angular gravels (5-20mm diameter).

Groundwater - Groundwater was struck at a depth of 1800mm (bgl) and
rested at a depth of 1000mm.

Photograph 1 Removed soil material - Location BH.01

Left to right, bottom to top 0 - 2000mm
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Table 2 Strata log - Location BH.02

Location ID Depth  (mm) Notes

BH.02

0 - 250 Concrete

250 - 630 Light brown, sandy clay with very small gravels
(5-10mm diameter).

630 - 950 Orange/brown dry, firm, sandy clay with v small gravels
(5-10mm diameter).

950 - 1550 Orange/brown sandy gravels (5-20mm diameter).

1550 - 2250 Orange/brown sand with gravels (5-20mm diameter).

2250 - 3000 Orange/green sandy clay.

Groundwater - Groundwater was struck at a depth of 1500mm (bgl) and
rested at a depth of 1200mm.

Photograph 2 Removed soil material - Location BH.02

Left to right, bottom to top 0 - 3000mm
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Table 3 Strata log - Location BH.03

Location ID Depth  (mm) Notes

BH.03

0 - 50 Tarmacadam.

50 - 300 Made-ground comprising concrete and brick fragments.

300 - 1500 Mid-brown clayey sand, some of which was compacted
between 1000mm and 1500mm.

1500 - 2000 Mid-brown, sandy, clayey gravels (5-20mm diameter).

2000 - 3000 Light-brown sandy clay.

Groundwater - Groundwater was not detected

Photograph 3 Removed soil material - Location BH.03

Left to right, bottom to top 0 - 3000mm
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4 Results from soil and groundwater analyses

The results from the soil and groundwater analyses are displayed in Tables 4 to 13
below. Any determinand detected has been highlighted in bold type.

Table 4 Results for specified inorganics in soil - metals

Determinand

BH.01
(mg/kg)

BH.02
(mg/kg)

BH.03
(mg/kg)

Depth
200-300mm

Depth
500-600mm

Depth
200-300mm

Depth
500-600mm

Depth
200-300mm

Depth
500-600mm

Arsenic 8 7 11 10 9 9

Boron < 1 < 1 < 1 < 1 < 1 < 1

Cadmium < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2

Chromium 19 20 27 24 18 25

Hexavalent
chromium < 2 < 2 < 2 < 2 < 2 < 2

Copper 12 12 11 9 14 11

Lead 25 23 13 12 40 11

Mercury (total) < 1 < 1 < 1 < 1 < 1 < 1

Nickel 13 13 22 18 11 17

Selenium < 2 < 2 < 2 < 2 < 2 < 2

Zinc 45 47 46 41 59 45
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Table 5 Results for specified inorganics in soil - non-metals

Determinand

BH.01
(mg/kg)

BH.02
(mg/kg)

BH.03
(mg/kg)

Depth
200-300mm

Depth
500-600mm

Depth
200-300mm

Depth
500-600mm

Depth
200-300mm

Depth
500-600mm

Cyanide (total) < 1 < 1 < 1 < 1 < 1 < 1

Sulphate (total) 608 603 254 < 200 476 < 200

Sulphide < 5 < 5 < 5 < 5 < 5 < 5

Chloride 22 23 11 9 51 19

Asbestos None detected None detected None detected None detected None detected None detected
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Table 6 Results for specified hydrocarbons in soil

Determinand

BH.01
(mg/kg)

BH.02
(mg/kg)

BH.03
(mg/kg)

Depth
200-300mm

Depth
500-600mm

Depth
200-300mm

Depth
500-600mm

Depth
200-300mm

Depth
500-600mm

Benzene < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002

Toluene < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Ethylbenzene < 0.002 < 0.002 0.006 0.006 < 0.002 < 0.002

p & m-Xylene < 0.002 < 0.002 0.004 0.004 < 0.002 < 0.002

o-Xylene < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002

MTBE < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Phenols <2 <2 <2 <2 <2 <2

Table 7 Non-specified VOCs - measured by photo-ionisation detection in-situ

BH.01 BH.02 BH.03

Depth
200-300mm

Depth
500-600mm

Depth
200-300mm

Depth
500-600mm

Depth
200-300mm

Depth
500-600mm

< 0.1 ppm < 0.1 ppm < 0.1 ppm < 0.1 ppm < 0.1 ppm < 0.1 ppm
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Table 8 Results for poly-aromatic hydrocarbons in soil

Determinand

BH.01
(mg/kg)

BH.02
(mg/kg)

BH.03
(mg/kg)

Depth
200-300mm

Depth
500-600mm

Depth
200-300mm

Depth
500-600mm

Depth
200-300mm

Depth
500-600mm

Naphthalene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Acenaphthylene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Acenaphthene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Fluorene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Phenanthrene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Anthracene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Fluoranthene < 0.1 < 0.1 < 0.1 < 0.1 0.19 < 0.1

Pyrene < 0.1 < 0.1 < 0.1 < 0.1 0.17 < 0.1

Benzo(a)anthracene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Chrysene < 0.1 < 0.1 < 0.1 < 0.1 0.13 < 0.1

Benzo(b)fluoranthene < 0.1 < 0.1 < 0.1 < 0.1 0.16 < 0.1

Benzo(k)fluoranthene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Benzo(a)pyrene < 0.1 < 0.1 < 0.1 < 0.1 0.13 < 0.1

Indeno(123-cd)pyrene < 0.1 < 0.1 < 0.1 < 0.1 0.12 < 0.1

Dibenzo(ah)anthracene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Benzo(ghi)perylene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Coronene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

Total PAHs < 1.6 < 1.6 < 1.6 < 1.6 < 1.6 < 1.6
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Table 9 Results for petroleum hydrocarbons in soil

Determinand

BH.01
(mg/kg)

BH.02
(mg/kg)

BH.03
(mg/kg)

Depth
200-300mm

Depth
500-600mm

Depth
200-300mm

Depth
500-600mm

Depth
200-300mm

Depth
500-600mm

Aliphatic  C5 - C6 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

Aliphatic C6 - C8 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Aliphatic C8 - C10 < 2 < 2 < 2 < 2 < 2 < 2

Aliphatic C10 - C12 < 2 < 2 < 2 < 2 < 2 < 2

Aliphatic C12 - C16 < 3 < 3 < 3 < 3 < 3 < 3

Aliphatic C16 - C21 < 3 < 3 < 3 < 3 < 3 < 3

Aliphatic C21 - C34 < 10 < 10 < 10 < 10 < 10 < 10

Aliphatic C35 - C40 < 10 < 10 < 10 < 10 < 10 < 10

Total Aliphatic
(C5 - 40) < 21 < 21 < 21 < 21 < 21 < 21

Aromatic  C5 - C7 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

Aromatic  C7 - C8 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Aromatic  C8 - C10 < 2 < 2 < 2 < 2 < 2 < 2

Aromatic  C10 - C12 < 2 < 2 < 2 < 2 < 2 < 2

Aromatic  C12 - C16 < 2 < 2 < 2 < 2 < 2 < 2

Aromatic  C16 - C21 < 3 <2 <2 <2 <2 < 3

Aromatic  C21 - C35 < 10 < 10 < 10 < 10 < 10 < 10

Aromatic C35 - C40 < 10 < 10 < 10 < 10 < 10 < 10

Total Aromatic
(C5 -35) < 21 < 21 < 21 < 21 < 21 < 21

Total (C6 - 40) < 42 < 42 < 42 < 42 < 42 < 42
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Table 10 Results for petroleum hydrocarbons in groundwater

Determinand
W.01

(BH.01)
(mg/l)

W.02
(BH.02)
(mg/l)

Aliphatic  C5 - C6 < 0.01 < 0.01

Aliphatic C6 - C8 < 0.01 < 0.01

Aliphatic C8 - C10 < 0.01 < 0.01

Aliphatic C10 - C12 < 0.01 < 0.01

Aliphatic C12 - C16 < 0.01 < 0.01

Aliphatic C16 - C21 < 0.01 < 0.01

Aliphatic C21 - C34 < 0.01 < 0.01

Total Aliphatic  (C5 - 34) < 0.07 < 0.07

Aromatic  C5 - C7 < 0.01 < 0.01

Aromatic  C7 - C8 < 0.01 < 0.01

Aromatic  C8 - C10 < 0.01 < 0.01

Aromatic  C10 - C12 < 0.01 < 0.01

Aromatic  C12 - C16 < 0.01 < 0.01

Aromatic  C16 - C21 < 0.01 < 0.01

Aromatic  C21 - C35 < 0.01 < 0.01

Total Aromatic  (C5 -35) < 0.07 < 0.07

Total (C5 - 35) < 0.14 < 0.14
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Table 11 Results for specified hydrocarbons in groundwater

Determinand
W.01

(BH.01)
(mg/l)

W.02
(BH.02)
(mg/l)

Benzene < 0.001 < 0.001

Toluene < 0.005 < 0.005

Ethylbenzene < 0.005 < 0.002

p & m-Xylene < 0.01 < 0.01

o-Xylene < 0.005 < 0.005

MTBE < 0.01 < 0.01

Table 12 Non-specified VOCs - measured by photo-ionisation detection in-situ

Determinand
W.01

(BH.01)
(mg/l)

W.02
(BH.02)
(mg/l)

Non-specified VOCs < 0.1 <0.1
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Table 13 Results for VOCs in groundwater

Determinand
W.01

(BH.01)
(mg/l)

Determinand
W.01

(BH.01)
(mg/l)

Dichlorodifluoromethane < 0.005 Bromodichloromethane < 0.005

Vinyl Chloride < 0.005 Dibromomethane < 0.005

Chloromethane < 0.005 TAME < 0.005

Chloroethane < 0.005 cis-1,3-Dichloropropene < 0.005

Bromomethane < 0.005 Toluene < 0.005

Trichlorofluoromethane < 0.005 trans-1,3-Dichloropropene < 0.005

1,1-Dichloroethene < 0.005 1,1,2-Trichloroethane < 0.01

MTBE < 0.07 1,3-Dichloropropane < 0.005

trans-1,2-Dichloroethene < 0.005 Tetrachloroethene < 0.005

1,1-Dichloroethane < 0.005 Dibromochloromethane < 0.005

cis-1,2-Dichloroethene < 0.005 1,2-Dibromoethane < 0.005

2,2-Dichloropropane < 0.005 Chlorobenzene < 0.005

Chloroform < 0.005 1,1,1,2-Tetrachloroethane < 0.005

Bromochloromethane < 0.01 Ethyl Benzene < 0.005

1,1,1-Trichloroethane < 0.005 m,p-Xylene < 0.01

1,1-Dichloropropene < 0.005 o-Xylene < 0.005

Carbon Tetrachloride < 0.005 Styrene < 0.005

1,2-Dichloroethane < 0.01 Bromoform < 0.01

Benzene < 0.001 Isopropylbenzene < 0.005

1,2-Dichloropropane < 0.005 1,1,2,2-Tetrachloroethane < 0.01

Trichloroethene < 0.005 1,2,3-Trichloropropane < 0.005
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Table 13 (Cont.) Results for VOCs in groundwater

Determinand
W.01

(BH.01)
(mg/l)

n-Propylbenzene < 0.01

Bromobenzene < 0.01

2-Chlorotoluene < 0.01

1,3,5-Trimethylbenzene < 0.01

4-Chlorotoluene < 0.01

tert-Butylbenzene < 0.01

1,2,4-Trimethylbenzene < 0.01

sec-Butylbenzene < 0.07

p-Isopropyltoluene < 0.01

1,3-Dichlorobenzene < 0.01

1,4-Dichlorobenzene < 0.005

n-Butylbenzene < 0.005

1,2-Dichlorobenzene < 0.005

2-Dibromo-3-chloropropane <0.01

Hexachlorobutadiene < 0.005
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5 Interpretation

Tables 14 to 19 below show the soil guideline concentrations and water quality
screening values used as part of this assessment.

Where Environment Agency guideline values are unavailable, soil guideline
concentrations derived using CLEA software packages and other published
guidelines have been consulted. In all instances guideline values for residential end-
use with home-grown produce have been considered.

For the purposes of this assessment therefore, the following guideline criteria have
been referred to:

 Environment Agency Category 4 Screening Levels (2014);

 CIEH (LQM) GAC 3rd Edition  (residential end-use);

 Atkins ATRISK SSVs (residential end-use with home-grown produce);

 GAC CLEA generated value for residential end-use with home-grown
produce; and

 others, as available.

In the absence of any UK groundwater contamination guidelines, the following
criteria have been referred to:

 UK Drinking Water Standards ;

 Environment Agency MRVs;

 WHO Drinking Water Quality Guideline values;

 Dutch Standards for Groundwater Quality; and

 Atkins ATRISK WSVs (residential end-use with home-grown produce);

Note that for some guideline values a choice of soil organic matter (SOM)
concentration is provided whereby different guideline concentrations exist for SOM
values of between 1% and 6%.

In this specific instance the more stringent guideline value for 1% SOM has been
referred to, despite the mean organic content being determined as 0.6%; which
approximates to 1% SOM.
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Table 14 Soil guideline concentrations for inorganics referred to for this assessment

(a) Quoted for residential land-use 0-7 year-old child taking into account bioavailability, with exposure
parameters as detailed in report SR3.

(b) This ‘withdrawn’ value has been quoted in the absence of any other available published guideline.

Determinand

Guideline
concentration for 1%

SOM
(mg/kg)

Origin

Arsenic 37 Atkins ATRISK
Category 4 Screening Level

Boron 290 LQM/CIEH S4ULs (CLEA 1.06)
for residential with home-grown produce

Cadmium 22.1 Atkins ATRISK
Category 4 Screening Level

Chromium 14300 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Chromium VI 20.5 Atkins ATRISK
Category 4 Screening Level

Copper 4730 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Lead 200 Category 4 Screening Level(
a)

Mercury (elemental) 0.0863 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Mercury (inorganic Hg2+) 180 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Nickel 136 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Selenium 375 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Zinc 20000 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Free Cyanide 34 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Sulphate 10000 ICRCL  Action Value domestic gardens(b)

Sulphide 1000 ICRCL Action Value all uses(b)

Phenols (SOM 1%) 267 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Benzene (SOM 1%) 0.137 Atkins ATRISK (C4SL)
for residential with home-grown produce

Toluene (SOM 1%) 113 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Ethylbenzene (SOM 1%) 50.7 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

o-Xylene (SOM 1%) 26.4 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

m-Xylene (SOM 1%) 25 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

p-Xylene (SOM 1%) 24 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce
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Table 15 Soil guideline concentrations for PAHs referred to for this assessment

Determinand

Guideline
concentration for 1%

SOM
(mg/kg)

Origin

Naphthalene 2.3 LQM/CIEH S4ULs (CLEA 1.06)
for residential with home-grown produce

Acenaphthylene 608 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Acenaphthene 210 LQM/CIEH S4ULs (CLEA 1.06)
for residential with home-grown produce

Fluorene 735 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Phenanthrene 95 LQM/CIEH S4ULs (CLEA 1.06)
for residential with home-grown produce

Anthracene 10200 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Fluoranthene 983 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Pyrene 668 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Benzo(a)anthracene 7.2 LQM/CIEH S4ULs (CLEA 1.06)
for residential with home-grown produce

Chrysene 15 LQM/CIEH S4ULs (CLEA 1.06)
for residential with home-grown produce

Benzo(b)fluoranthene 2.6 LQM/CIEH S4ULs (CLEA 1.06)
for residential with home-grown produce

Benzo(k)fluoranthene 77 LQM/CIEH S4ULs (CLEA 1.06)
for residential with home-grown produce

Benzo(a)pyrene 2.2 LQM/CIEH S4ULs (CLEA 1.06)
for residential with home-grown produce

Indeno(123-cd)pyrene 27 LQM/CIEH S4ULs (CLEA 1.06)
for residential with home-grown produce

Dibenzo(ah)anthracene 0.24 LQM/CIEH S4ULs (CLEA 1.06)
for residential with home-grown produce

Benzo(ghi)perylene 320 LQM/CIEH S4ULs (CLEA 1.06)
for residential with home-grown produce
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Table 16 Soil guideline concentrations for TPHs referred to for this assessment

Determinand
Guideline

concentration for 1%
SOM

(mg/kg)

Origin

Aliphatic TPH C5-C6 42.7 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Aliphatic TPH C6-C8 99.3 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Aliphatic TPH C8-C10 13.9 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Aliphatic TPH C10-C12 81.7 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Aliphatic TPH C12-C16 385 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Aliphatic TPH C16-C35 210000 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Aliphatic TPH C35-C44 65000 LQM/CIEH S4ULs (CLEA 1.06)
for residential with home-grown produce

Aromatic TPH C5-C7 0.137 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Aromatic TPH C7-C8 113 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Aromatic TPH C8-C10 20.5 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Aromatic TPH C10-C12 70 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Aromatic TPH C12-C16 165 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Aromatic  TPH C16-C21 319 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Aromatic TPH C21-C35 1120 Atkins ATRISK (CLEA 1.07)
for residential with home-grown produce

Aromatic TPH C5-C35 1100 LQM/CIEH S4ULs (CLEA 1.06)
for residential with home-grown produce
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Table 17 Water guideline concentrations for petroleum hydrocarbons referred to for this
assessment

* Dependent upon body weight

Determinand
Water guideline
concentration

mg/l
Origin

Aliphatic TPH C5-C6 1.93 Atkins ATRISK (CLEA 1.07)
for residential use

Aliphatic TPH C6-C8 1.40 Atkins ATRISK (CLEA 1.07)
for residential use

Aliphatic TPH C8-C10 0.0296 Atkins ATRISK (CLEA 1.07)
for residential use

Aliphatic TPH C10-C12 0.0228 Atkins ATRISK (CLEA 1.07)
for residential use

Aliphatic TPH C12-C16 0.00547 Atkins ATRISK (CLEA 1.07)
for residential use

Aliphatic TPH C16-35 - -

Aliphatic TPH C35-C44 0.3* WHO Drinking water

Aromatic TPH C5-C7 0.0888 Atkins ATRISK (CLEA 1.07)
for residential use

Aromatic TPH C7-C8 96.4 Atkins ATRISK (CLEA 1.07)
for residential use

Aromatic TPH C8-C10 0.985 Atkins ATRISK (CLEA 1.07)
for residential use

Aromatic TPH C10-C12 3.87 Atkins ATRISK (CLEA 1.07)
for residential use

Aromatic TPH C12-16 10.5 Atkins ATRISK (CLEA 1.07)
for residential use

Aromatic  TPH C16-21 0.543 Dutch SRC (February 2001) Groundwater

Aromatic TPH C21-C35 0.0066 Dutch SRC (February 2001) Groundwater

Aromatic TPH C35-C44 0.04 Dutch standards (2009) Groundwater
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Table 18 Water guideline concentrations for BTEXs referred to for this assessment

Determinand
Water guideline
concentration

mg/l
Origin

Phenols 1690 Atkins ATRISK (CLEA 1.07)
for residential use

Benzene 0.0888 Atkins ATRISK (CLEA 1.07)
for residential use

Toluene 96.4 Atkins ATRISK (CLEA 1.07)
for residential use

Ethylbenzene 13.4 Atkins ATRISK (CLEA 1.07)
for residential use

o-Xylene 5.00 Atkins ATRISK (CLEA 1.07)
for residential use

m-Xylene 4.10 Atkins ATRISK (CLEA 1.07)
for residential use

p-Xylene 4.29 Atkins ATRISK (CLEA 1.07)
for residential use
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Table 19 Water guideline concentrations for VOCs referred to for this assessment

Determinand
Water guideline
concentration

mg/l
Determinand

Water guideline
concentration

mg/l

Dichlorodifluoromethane - Bromodichloromethane -

Vinyl Chloride
0.0005

(drinking water
standards)

Dibromomethane -

Chloromethane
0.0531

Atkins ATRISK
(CLEA 1.07)

for residential use

TAME -

Chloroethane
41.5

Atkins ATRISK
(CLEA 1.07)

for residential use

cis-1,3-Dichloropropene -

Bromomethane - Toluene 4 (EA MRV)

Trichlorofluoromethane - trans-1,3-Dichloropropene -

1,1-Dichloroethene - 1,1,2-Trichloroethane 0.1 (EA MRV)

MTBE - 1,3-Dichloropropane -

trans-1,2-
Dichloroethene

0.676
Atkins ATRISK

(CLEA 1.07)
for residential use

Tetrachloroethene
1.66

Atkins ATRISK
(CLEA 1.07)

for residential use

1,1-Dichloroethane
11.4

Atkins ATRISK
(CLEA 1.07)

for residential use

Dibromochloromethane -

cis-1,2-Dichloroethene - 1,2-Dibromoethane -

2,2-Dichloropropane - Chlorobenzene -

Chloroform
3.88

Atkins ATRISK
(CLEA 1.07)

for residential use

1,1,1,2-Tetrachloroethane
6.89

Atkins ATRISK (CLEA
1.07)

for residential use

Bromochloromethane
0.0725

Atkins ATRISK
(CLEA 1.07)

for residential use

Ethyl Benzene -

1,1,1-Trichloroethane 0.1 (EA MRV) m,p-Xylene 3 (EA MRV)

1,1-Dichloropropene - o-Xylene 3 (EA MRV)

Carbon Tetrachloride - Styrene
38.6

Atkins ATRISK
(CLEA 1.07)

for residential use



Land contamination site investigation report - 25 Mengham Road, Hayling Island

CL/3610/CAAD Apple Environmental Limited
29

Table 19 (Cont.) Water guideline concentrations for VOCs referred to for this assessment

Determinand
Water guideline
concentration

mg/l
Determinand

Water guideline
concentration

mg/l

1,2-Dichloroethane 1 (EA MRV) 1,2,4-Trimethylbenzene
0.110

(Atkins ATRISK (CLEA 1.07)
for residential use

Benzene 1 (EA MRV) sec-Butylbenzene -

1,2-Dichloropropane
0.0969

(Atkins ATRISK (CLEA 1.07)
for residential use

p-Isopropyltoluene -

Trichloroethene 1,3-Dichlorobenzene -

Bromoform
15.9

Atkins ATRISK
(CLEA 1.07)

for residential use

1,4-Dichlorobenzene -

Isopropylbenzene - n-Butylbenzene -

1,1,2,2-Tetrachloroethane - 1,2-Dichlorobenzene -

1,2,3-Trichloropropane - 2-Dibromo-3-
chloropropane -

n-Propylbenzene - Hexachlorobutadiene -

Bromobenzene - 4-Chlorotoluene -

2-Chlorotoluene - tert-Butylbenzene -

1,3,5-Trimethylbenzene -
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6 Results evaluation

As detailed above, three boreholes were drilled across the site to a maximum depth
of 3000mm; from each of which two soil samples were collected for laboratory
analysis, representing the direct and indirect contact zones.

IN addition to this, groundwater samples were taken from boreholes BH.01 and
BH.02.

In doing so, the results reproduced in Tables 4 to 9 above have shown that although
there were a number of chemical substances detected within the soil, there were no
determinands identified above their corresponding referenced soil guideline criteria,
when considered for residential development.

Furthermore, the results reproduced in Tables 10 to 13 above have shown that
there were no chemical substances detected within the groundwater.
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7 Review of conceptual model and risk assessment

Using the sampling results and observations made, the conceptual site model
(CSM) from the Phase 1 desk study can now be reviewed and updated. In doing so
any uncertainties highlighted within that report can now be readdressed and the
corresponding risk reassessed.

In reviewing this conceptual model, Table 20 below highlights any perceived
pollutant pathway linkages that may be present.

It should be noted that the following re-assessment of risk, has been made on the
basis that there will be no soft landscaped areas as part of the new residential
development.

The risk matrix used for this purpose is reproduced below in Figure 2.

Figure 2 Risk assessment algorithm
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Risk rating Severity
of hazard

Probability of
hazard Overall risk

5 5 10 15 20 25 5 = Fatality 1 = Improbable 1 - 6   Low

4 4 8 12 16 20 4 = Major 2 = Remote 8 - 12 Medium

3 3 6 9 12 15 3 = Minor 3 = Possible 15 - 25 High

2 2 4 6 8 10 2 = Negligible 4 = Probable

1 1 2 3 4 5 1 = None 5 = Certainty

1 2 3 4 5

Probability Severity of hazard  x  probability = risk rating
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Table 20 Perceived risk to receptors

Contaminants
identified

Potential
pathways

Perceived
level of risk Comments and reasoning

None

Ingestion of soil 4
In the absence of any identified chemical
contamination, the corresponding risk from
ingestion of soil is expected to be low.

Dermal contact
with soil 4

In the absence of any identified chemical
contamination, the corresponding risk from
direct and indirect contact with soil is
expected to be low.

Inhalation of
soil dust 4

In the absence of any identified chemical
contamination, the corresponding risk from
inhalation of the soil is expected to be low.

Consumption of
home-grown
vegetables

4

In the absence of any identified chemical
contamination, the corresponding risk from
ingesting contaminated fruit and vegetables
is expected to be low.

Inhalation or
ignition of gases
or vapours

4

In the absence of any identified organic
material within made-ground, the
corresponding risk from gases or vapours is
deemed to be low.

Contact with
mains services
and building fabric
below ground

4

In the absence of any identified chemical
contamination, the corresponding risk to
underground services and building fabric is
expected to be low.

Contact with
groundwater and
other off-site
environmental
media

4

In the absence of any identified soil
contamination, the likelihood of impacting
groundwater and other off-site media is
expected to be low.
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8 Summary and recommendations

8.1 Summary

This report has aimed to determine whether or not there is any unacceptable soil
contamination beneath the surface of the site, with a particular focus on whether the
site may have been impacted by an off-site former garage to the immediate
southwest.

For this purpose, three boreholes were drilled, down to a minimum depth of
2000mm, allowing the subsurface to be both visually characterised, and analytically
assessed for possible contamination.

Soil samples were obtained from two separate depths at each location, and
analysed for the determinands highlighted in the conceptual site model (CSM).
Furthermore, groundwater samples were also obtained from two of the bores.

The results have shown that there were no determinands above guideline criteria for
residential dvelopment in either the soil or water samples analysed.

There were also no other visual or olfactory concerns noted.

8.2 Recommendations

The findings from both the soil and groundwater analyses suggest that there should
be no requirement to undertake any remedial action at this site.

It is however recommended that an informal observation strategy is put in place
during all groundworks that take place as part of the development. Should there be
a suspicion that the soil on or beneath the site could be potentially contaminated by
means of observation or odour, then work should stop immediately to allow the
concern to be appropriately investigated, and the contaminated land officer at HBC
notified accordingly.
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9 Limitations

This work has been undertaken in accordance with Apple Environmental Limited’s
standard terms and conditions.

The findings represent the professional opinion of the report author. All work carried
out is based upon Apple Environmental Limited’s current professional knowledge
and understanding. It is therefore stated that the conclusions of this report have
been based upon information gathered from a number of sources and it can only be
assumed that this information provided was accurate and correct.

Intrusive investigation undertaken as part of this work has been restricted to a level
of detail required to achieve the stated objectives of this work. The results of any
measurements taken may vary spatially or with time, and further confirmatory
measurements may wish to be considered, as necessary.

It is also pointed out that soil and groundwater sampling, may only provide a general
indication of contamination present. There is always the possibility that other
undetected contaminants exist, or, that detected contaminants may exist at a
greater concentration than that specified in areas of the site that have not been
intrusively investigated.

It is further noted that the findings detailed in this report relate entirely to the
contaminative status of the site as at the time of compiling this report, and therefore
can not take account of subsequent on or off-site activities that may have impacted
the site after this date.



Land contamination site investigation report - 25 Mengham Road, Hayling Island

CL/3610/CAAD Apple Environmental Limited
35

10 References and specific sources of information

1. Investigation of potentially contaminated sites - code of practice
(BSI 10175:2011+A2:2017)

2. Land Contamination Risk Management (LCRM) - Environment Agency
(April 2021)

3. Using Soil Guideline Values - Environment Agency Science Report
SC050021/SGV (March 2009)

4. The LQM/CIEH Generic Assessment Criteria for Human Health Risk
Assessment CIEH 3rd Ed. - Land Quality Management Ltd. (2015)

5. Atkins ATRISK SSCs (July 2017)

6. CLEA Software (Version 1.05) Handbook - Environment Agency Science
Report SC050021/SR4 (January 2014)

7.      ICRCL 59/83 Trigger Concentrations - Department of the Environment
(1983)

8. Land Affected by Contamination - Planning Practice Guidance -
The Department for Communities and Local Government (June 2014)

9. The National Planning Policy Framework (Revised) - December 2023

10. Model procedures for the management of contaminated land (CLR-11) -
Environment Agency (September 2004)

11. Contaminated Land Risk Assessment: A Guide to Good Practice (C552) -
CIRIA (2001)

12. SP1010 - Development of Category 4 Screening Levels for Assessment of
Land Affected by Contamination - CL:AIRE (September 2014)

13.      British Geological Survey. Geology of Britain:
http://mapapps.bgs.ac.uk/geologyofbritain/home.html?



Land contamination site investigation report - 25 Mengham Road, Hayling Island

CL/3610/CAAD Apple Environmental Limited
36

APPENDICES

i Laboratory data
ii Calibration certification































~Sample details provided by customer and can affect the validity of results
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