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1.0 Introduction November 2017

As requested by Portland Consulting Engineers Limited on behalf of Livin Housing Limited / Gus Robinson
Developments Limited, Ground Investigation works have been carried out at domestic ‘lock-up’ garages
located off Bruce Road within the town of Newton Aycliffe, County Durham, where it is proposed to
construct a pair of semi-detached bungalows with private gardens and off-street parking in the near future.

A site reconnaissance (walkover) survey was undertaken as part of this report which involved an inspection of
the site and its vicinity. Site photographs were taken during the survey and these can be seen attached in
Appendix I.

Intrusive investigation works comprised 3 no. dynamic sampling boreholes, BH1 to BH3 and 2 no. concrete
cores / manually excavated trial pits and the positions of the investigation locations can be seen on the
Borehole Location Plan, a copy of which is included in Appendix II.  It should be noted that this plan is for
orientating purposes only, as the positions shown are approximate, and the scale is non-standard.

2.0 Site Details

Table 1.0 N = north, S = south, E = east, W = west
Site Name & Address: Land off Bruce Road, Newton Aycliffe, DL5 7AE.

OS Grid Reference: 427410, 524800
Description of Location The site is a located within a residential area which includes areas of public open space.

Blocks of terraced brick built flat roofed lock-up garages are present on site along with areas
of hardstanding.

Site boundaries: N, E, W& S= Residential properties

3.0 Scope of Works

Table 2.0
Client: Livin Housing Limited.

Main Contractor: Gus Robinson Developments Limited.
Project type: The development will comprise 2 no. semi-detached bungalows with private gardens and off -

street parking.
Site Location plan: See Appendix I.

La yout plan (existing): See Appendix I.
Layout plan (proposed): See Appendix I.
Intrusive Investigation

Works:
3 no. windowless sampling boreholes, BH1 to BH3

& 2 no. concrete cores / manually excavated trial pits.
Laboratory Testing: Geotechnical & GroundContamination.
CLEA Classification: Residential with home grown produce.

Reporting: Factual & Interpretative.
Site Observations: The lock-up garages were in disrepair with damaged doors, felt missing or damaged roofs and

localised cracking on some mortar joints.   Some ‘fly tipping’ was evident which comprised
domestic waste – See site Photographs in Appendix I.

The information contained in this report is limited to the area of the site, as indicated on the Existing Site Plan
shown in Appendix I, and to those areas accessible during the ground investigation. The depths of strata on
the record sheets are recorded from current ground levels.

No topographical survey or other works were requested or undertaken and therefore when considering the full
scope of the development any features and / or issues not specifically mentioned in this report cannot be
assumed to have been covered.
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4.0 Site Setting (Desk Based Study)

4.1 Recent Site History: -

Copies of old survey plans covering this site area and adjacent land are included in Appendix I, and the
relevant details from these are summarised below.

The c.1859 OS plan shows the site and surrounding areas to be undeveloped agricultural fields.  A field
drainage channel is recorded c.40m to the northeast.  The site is developed with domestic lock-up garages and
surrounding areas with housing from c.1954 to c.1963 which has generally remained unchanged until present
day.

4.2 Site Geology: -

The geological assessment for this site has been based on records produced by the British Geological Survey
(BGS). The following documents have been reviewed as part of this study: -

Stockton, England and Wales Sheet 33, Solid and Drift Editions, 1: 50,000 Series
Sheet NZ22SE 1:10,000 Series
Geology of Britain Viewer
ArcGIS Digital Mapping
BGS Borehole data

4.2.1 Made Ground

Geological maps do not record any made ground on site and when considering the lack of previous
development, no significant made ground is anticipated.

4.2.1 Superficial Deposits

The superficial geology underlying the site is shown to comprise Glacial Till which typically comprises sandy
gravelly clay with boulders and sand lenses.

4.2.3 Solid Geology

The solid geology underlying the site is shown to comprise the Ford Formation (Dolostone) deposited during
the Period of the Earth’s history known as the Permian.  The solid geological deposits are anticipated to be at
c.>15m depth.

4.3 Coal Mining Risk Assessment: -

In accordance with the Coal Authority the site is shown to lie out with a coal mining reporting area and
based on the geological setting the site is not deemed to be at risk from past shallow coal mining
activities.

4.4 Hazardous Ground Gas Risk Assessment: -

When considering the risk of ground gas affecting the development there are no potential sources (e.g. active
or historical landfill sites, areas of deep fill, shallow coal workings, etc.) within a plausible distance from the
site (See Section 4.8).  Similarly, the site is not in an area affected by radon gas.
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4.0 Site Setting (Desk Based Study) (Cont’d)

4.5 Hydrogeology: -

4.5.1 Source Protection Zones (Figure 1): -

The site lies within a Zone 3 (Total Catchment) source protection zone in relation to groundwater
abstraction. These zones show the risk of contamination from any activities that might cause pollution
in the area. The maps show three main zones (inner, outer and total catchment).

4.5.2 Aquifer Map – Superficial Deposits (Figure 2): -

The superficial deposits represent a Secondary (undifferentiated*) Aquifer. (* = a geological unit
previously designated as both a minor and non-aquifer in different locations due to the variable
characteristics of the soil type).

4.5.3 Aquifer Map – Bedrock (Figure 3): -
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4.0 Site Setting (Desk Based Study) (Cont’d)

4.5 Hydrogeology (Cont’d): -

4.5.3 Aquifer Map – Bedrock (Figure 3) (Cont’d): -

The bedrock deposits represent a Principal Aquifer. These are layers of rock or drift deposits that have
high intergranular and/or fracture permeability - meaning they usually provide a high level of water
storage. They may support water supply and/or river base flow on a strategic scale.

4.6 Hydrology: -

4.6.1 OS Map – Surface Water Features (Figure 4): -

A pond is recorded c.450m west of the site area (see figure 4 above).

4.7 Flooding: -

4.7.1 Flood Probability (Figure 5): -

In accordance with to the EA website (Represented by Figure 5 above) the site is not considered to be
at risk from flooding.  The LA and EA may hold additional information relating to this site with
respect to periodic flooding, standing water or poor drainage problems.
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4.0 Site Setting (Desk Based Study) (Cont’d)

4.8 Landfill & Waste: -

4.8.1 Authorised Landfill, Historic Landfill & Closed Mining Waste Sites (Figure 6): -

4.8.2 Artificial Ground (Figure 7): -

The following information relating to landfill and waste has been obtained from the Environment Agency
(Figure 6), BGS Geo-Index (Figure 7) and the walkover survey completed;

There are no Historical Landfill Sites, Authorised Landfill Sites or areas of artificial ground recorded
within c.250m from the site.
When considering the lack of historical development and the anticipated ground conditions, it is felt
that the ground conditions would not pose a risk as a source of on-site hazardous ground gas / vapour
generation.
There is no risk of mine gas rise as there are no shallow coal workings.

Following a review of OS historical plans and when considering there are no potential sources of ground gas
and vapour production on this site, no ground gas/vapour monitoring is required.
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5.0 Investigation Rationale

This ground investigation has been designed to provide information on the general ground and groundwater
conditions around the proposed development area and potential areas of geotechnical concern. The rationale
behind the location of each exploratory hole is summarised in Table 5.1 below.

Table 5.1
Potential issue Exploratory hole

Geotechnical considerations  BH1 to BH3
General contamination assessment  BH1 to BH3

Investigation of potentially deleterious sub-base materials below the garage
floor slabs

Core 1 & Core 2

6.0 Ground Conditions

For an accurate description of the ground conditions encountered at each investigation position, reference
should be made to the borehole record sheets in Appendix II.

6.1 Soil Profile: -

At the borehole positions made ground was recorded to depths of between c.0.50m to c.0.60m and comprised
mixed surfacing (tarmac and concrete) overlying sandy clay with occasional brick fragments and ash, clinker
and slag.  BH2 was terminated at shallow depth due to encountering a concrete obstruction.

The underlying natural drift deposits (Glacial Till) comprised initially soft to firm (low strength) silty very
sandy clay (BH1) to c.1.10m, then stiff (high strength) sandy gravelly clay with some cobbles recorded to a
depth of at least c.4.00m bcgl.

6.2 Garage Floor Sub-Base Assessment: -

From the concrete coring carried out within the existing garages, no evidence of red shale was noted with
clayey demolition rubble, ash and slag recorded.  The thickness of the concrete floor slab was c.0.10m to
c.0.13m with no membrane or steel reinforcement evident.

6.3 Groundwater: -

All the borehole positions remained dry both during and on completion of the fieldworks.

7.0 Insitu Testing

7.1 Insitu Hand Shear Vane Tests: -

Insitu hand shear vane tests were carried out using an insitu hand vane tester on the fine soils encountered
across the site.  The insitu hand vane tester takes direct readings of shear strength. Three vane sizes allow for
the direct determination of undrained shear strength of extremely low to high strength clays.

The peak vane value is determined by a calibrated scale ring built into the head assembly. The cross
handle/dial is used both to push the vane to the desired test depth and apply the shearing torque.  The results
are summarised in Table 7.1 below and can also be found adjacent to the appropriate sample level, on the
graphic borehole record sheets in Appendix II.

Table 7.1
Type of Strata Range of Shear Strength Values

(kN/m2)
Result Details

Made ground – sandy clay 46 Firm
Silty very sandy CLAY 36 Low strength deposits
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Sandy gravelly CLAY 90 to >120 High strength deposits

8.0 Laboratory Testing

Geotechnical and ground contamination screening was undertaken by Professional Soils Limited of Doncaster
and Chemtech Environmental Limited of Stanley, Co. Durham (UKAS & MCERTS accredited).

8.1 Determination of pH & SO4: -

Representative samples of the made ground and natural strata were tested to determine their pH value and
Soluble Sulphate (SO4) levels. The results are shown in Table 8.1 below and are also contained in the
Chemtech Analytical Reports no. 67266 a copy of which can be seen in Appendix IV.

Table 8.1 ACEC = Aggressive Chemical Environment for Concrete site classification

Position Depth (m) pH SO 4(mg/l) Design SO 4 Class ACEC Class
BH1 0.10-0.30 8.9 1,137 DS-1 AC-2
BH1 1.00-2.00 8.6 401 DS-1 AC-1
BH3 0.10-0.30 9.3 1,215 DS-2 AC-2
BH3 0.50-1.00 9.6 366 DS-1 AC-1

From these results, the samples tested range in pH from 8.6 to 9.6 and the amount of Soluble Sulphate present
falls both outside and within the negligible range (<500mg/l).  Therefore, in accordance with BRE Special
Digest 1: 2005 (3rd Edition), the site should be given a classification of Class DS-2.  When considering the
nature of the materials tested and assuming mobile groundwater, the overall assessment of the Aggressive
Chemical Environment for Concrete (ACEC) for the site overall, is AC-2.

8.2 Determination of Liquid & Plastic Limits: -

Representative samples of the fine soil (clays) recovered from the site were tested to determine their liquid and
plastic limits, so that these materials could be classified.  The results are summarised in Table 8.2 below and
are also contained in the PSL Analytical Report (ref no.: PSL17/4512), a copy of which is contained in
Appendix III.

Table 8.2 M/C = Moisture Content, LL = Liquid Limit, PL = Plastic Limit, PI = Plasticity Index, CL = Clay Low, CI = Clay Intermediate, CH = Clay High.

Position Depth (m) M/C (%) LL PL PI Class % Passing 425 m Sieve
BH1 0.60-1.00 21 41 21 20 CL 81
BH1 2.00-3.00 11 33 16 17 CL 80
BH3 1.00-2.00 21 48 23 25 CI 97
BH3 3.00-4.00 14 30 15 15 CL 89

From these results, when plotted on the plasticity chart the samples tested fall within the low and intermediate
plasticity ranges.  From the resulting plasticity indices, these clays display a low and moderate volume change
(shrinkage or swelling) potential, when considering the amount passing the 425 m sieve.  When comparing
the moisture content to the plastic limits the moisture contents for the clays were recorded as being below
their plastic limits i.e. the soils appear desiccated / over-consolidated and are in a semi-plastic state.

Therefore, some of the clay soils are likely to undergo changes in volume, if large changes in their natural
moisture content were to occur due to seasonal variations or the like and if new foundations are to be based
within these materials, it is recommended that they are taken down to a minimum depth of 0.90m below
finished ground levels.

An increase in this minimum depth may be required to reach competent ground and if the proposed
development is within proximity to existing, envisaged or recently removed vegetation, then an increase in the
minimum foundation depth may also be required to avoid the effects of future shrinkage and swelling of these
materials. Reference should be made to BS5837: 2012, “Trees in Relation to Design, Demolition and
Construction”.
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8.0 Laboratory Testing (Cont’d)

8.3 Ground Contamination Risk Assessment: -

Representative samples of the made ground were passed onto Chemtech Environmental of Stanley, Co.
Durham, so that contamination screening could be carried out.  The catalogue of testing results can be found
in the Chemtech Analytical Report (ref no. 67266) attached, with the following analysis carried out:

2 no. soil samples screened for Arsenic, Cadmium, Chromium III, Chromium VI, Copper, Lead,
Mercury, Nickel, Selenium, Zinc, Cyanide, presence of Asbestos, Speciated Polycyclic Aromatic
Hydrocarbons (PAH’s) – based on the current USEPA 16 PAH’s and Speciated Total Petroleum
Hydrocarbons (TPH’s) – Split into 8 no. Carbon Bands.

These results have been used to carry out a Quantitative Human Health Risk Assessment by comparing
maximum concentrations to current assessment criteria (i.e. Critical Concentration (CC).

Table 8.3
Analyte Critical Conc.

(CC)
mg/kg

No. of
Samples
Screened

Max. Conc.
(CM) recorded

mg/kg

Has CM

exceeded
CC

No. of
Samples

>CC

Arsenic 37(1) 2 3.7 NO 0
Cadmium 11(1) 2 <0.2 NO 0

Chromium III 910(1) 2 27 NO 0
Chromium VI 6(1) 2 <1 NO 0

Copper 2400(1) 2 20 NO 0
Lead 200(2) 2 44 NO 0

Mercury 40(1) 2 <0.5 NO 0
Nickel 130(1) 2 7.3 NO 0

Selenium 250(1) 2 5.8 NO 0
Zinc 3700(1) 2 47 NO 0

Cyanide  34(4) 2 <1 NO 0
Asbestos Presence 2 NAD NO 0

Acenaphthene 210(1) 2 <0.01 NO 0
Acenaphthylene 170(1) 2 <0.01 NO 0

Anthracene 2400(1) 2 0.09 NO 0
Benzo(a)anthracene 7.2(1) 2 0.03 NO 0

Benzo(a)pyrene 2.2(1) 2 <0.02 NO 0
Benzo(b)fluoranthene 2.6(1) 2 <0.02 NO 0

Benzo(ghi)perylene 320(1) 2 <0.02 NO 0
Benzo(k)fluoranthene 77(1) 2 <0.02 NO 0

Chrysene 15(1) 2 0.02 NO 0
Dibenz(ah)anthracene 0.24(1) 2 <0.02 NO 0

Fluoranthene 280(1) 2 0.07 NO 0
Fluorene 1701) 2 <0.01 NO 0

Indeno(123cd)pyrene 27(1) 2 <0.02 NO 0
Naphthalene 2.3(1) 2 <0.01 NO 0
Phenanthrene 95(1) 2 0.05 NO 0

Pyrene 620(1) 2 0.07 NO 0
VPH (>C5-C7) 42(1)* 2 <0.1 NO 0
VPH (>C7-C8) 100(1)* 2 <0.1 NO 0
VPH (>C8-C10) 27(1)* 2 0.1 NO 0
EPH (>C10-C12) 74(1)* 2 <4 NO 0
EPH (>C12-C16) 140(1)* 2 4 NO 0
EPH (>C16-C21) 260(1)* 2 17 NO 0
EPH (>C21-C35) 1100(1)* 2 1051 NO 0

EPH (>EC35-EC44) 1100(1)* 2 241 NO 0
(1) = LQM C4SL (Residential with home grown produce – 1% SOM), (2) = C4SL, (3) = CL:AIRE GAC, (4) = Atkins ATRISK SO IL SSV, * = most sensitive LQM C4SL
aliphatic / aromatic fraction adopted.  NAD = No Asbestos Detected.
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8.0 Laboratory Testing (Cont’d)

8.3 Ground Contamination Risk Assessment (Cont’d): -

The results are presented in Table 8.3 on the previous page and the findings are summarised below.

None of the maximum concentration (CM) values for the generic analytes, speciated PAHs and
speciated TPH’s exceed their chosen critical concentration (CC) values for this site.
No asbestos fibres have been identified.
Based on these results the made ground can remain on site in a residential setting without representing
a risk to the end users.

9.0 Conclusions & Recommendations

9.1 Ground Conditions: -

At the borehole positions made ground was recorded to depths of between c.0.50m to c.0.60m and comprised
mixed surfacing (tarmac and concrete) overlying sandy clay with occasional brick fragments and ash, clinker
and slag.  BH2 was terminated at shallow depth due to encountering a concrete obstruction.

The underlying natural drift deposits (Glacial Till) comprised initially soft to firm (low strength) silty very
sandy clay (BH1) to c.1.10m from current ground levels, then stiff (high strength) sandy gravelly clay with
some cobbles, recorded to a depth of at least c.4.00m bcgl.

9.2 Foundation Options: -

When considering the ground conditions identified and the nature of the proposed development it is felt that
conventional strip footings should be acceptable for the proposed development, with foundations taken down
through the made ground, soft to firm silty very sandy clay and based wholly within the stiff sandy gravelly
clays at depths of c.0.90m to c.1.10m, where a maximum allowable bearing pressure of 175kN/m2 is available.

An increase in this minimum depth may be required to reach competent ground and if the proposed
development is within proximity to existing, envisaged or recently removed vegetation, then an increase in the
minimum foundation depth may also be required to avoid the effects of future shrinkage and swelling of these
materials. Reference should be made to BS5837: 2012, “Trees in Relation to Design, Demolition and
Construction”.

When considering the risk to building materials, it is recommended that a concrete design class of DS-2 and
ACEC class of AC-2 is used for all foundations and buried concrete.

9.3 Groundwater: -

All the exploratory positions remained dry during the fieldworks and as such shallow water ingress is unlikely
to be problematic with regards to future excavations.  Nonetheless, it would be prudent to allow for the
introduction of adequate temporary groundwater control measures to take care of any surface water ingresses
and pockets of trapped surface drainage particularly during the wetter periods of the year.

9.4 Hazardous Ground Gas Risk Assessment: -

There are no plausible sources of hazardous gas within c.250m of the site and the site is not in an area affected
by naturally occurring radon gas.  Therefore, no gas protection measures are required for the proposed
development.
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9.0 Conclusions & Recommendations (Cont’d)

9.5 Ground Contamination: -

From the results of the historical review other than the current use as domestic garages there were no obvious
sources of ground contamination on or immediately adjacent site.

Following the results of the contamination screening the made ground materials are suitable for continued use
in a residential setting.

Recourse to the relevant utility suppliers should be made for their advice / comments regarding any service
material precautions necessary.

When considering the risks to the construction workforce, adequate PPE will be required to provide
protection against the levels of contaminants recorded during these investigation works.  Similarly, the results
can also be used by the Main Contractor / Project Coordinator, when devising an adequate Site Health &
Safety Plan, in accordance with current CDM Regulations.

9.6 General Comments: -

If during future development works, any excavated materials are to be discarded and removed from this site as
a waste to landfill, these materials will need to be classified in accordance with the ‘Guidance on the
Classification and Assessment of Waste (1st Edition 2015) – Technical Guidance WM3’. The attached
contamination screening results can be used to aid with the off-site disposal classification.  Where possible,
removal of materials from site as a ‘waste’ should be kept to a minimum and ideally excavated materials should
all be reused on site.

However, if excavated materials must be discarded it should be noted that additional analysis and screening
may be required once each specific waste stream has been identified and the volume of material to be disposed
of has been calculated, since the amount of screening required, including any pre-disposal WAC screening (if
required), will be dependent upon the final volume of material to be disposed of.

Adequate lateral trench support will be required for excavations, to prevent trench wall collapse or over
excavations, as well as to create a safe working environment below a depth of 1.20m, and any excavations on
this site should remain open for as short a period as possible, since some of these materials may be susceptible
to deterioration, if left open to the natural elements for any significant period.

It is also recommended for any new developments, adequate surface drainage should be designed and installed
by a competent contractor, to prevent surface water ‘ponding’ or collection, during and post construction,
particularly where the existing surface drainage system is disrupted or damaged.

In addition, for deeper excavations, drainage, service runs or the like that may pass close to or beneath any
existing or proposed new foundations, these should be undertaken with care and completed prior to the
preparation of any new foundations, so as not to allow any loose or granular material to move or ‘flow’, thus
causing settlement to occur to any new or adjacent old foundation based at a higher level.

An “observational technique” can be applied to the design and construction of this site, and where ground
conditions seem to vary from that indicated from the conceptual ground model derived from works to date,
then advice from a suitably qualified Engineering Geologist/Geotechnical Engineer should be sought.

END OF REPORT
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Report Type:-  Geo-Environmental Assessment Report
Project: - 17-631(F) – Bruce Road, Newton Aycliffe
Prepared For: - Livin Housing Limited / Gus Robinson Developments Limited

APPENDIX II
Historical Plans
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Report Type:-  Geo-Environmental Assessment Report
Project: - 17-631(F) – Bruce Road, Newton Aycliffe
Prepared For: - Livin Housing Limited / Gus Robinson Developments Limited

APPENDIX III
Borehole Location Plan

Borehole Record Sheets
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Report Type:-  Geo-Environmental Assessment Report
Project: - 17-631(F) – Bruce Road, Newton Aycliffe
Prepared For: - Livin Housing Limited / Gus Robinson Developments Limited

APPENDIX IV
Laboratory Results
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* Denotes test not included in laboratory scope of accreditation
$ Denotes test carried out by approved contractor
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Chemtech Environmental Limited

SAMPLE INFORMATION

MCERTS (Soils):

Lab ref Sample id Depth (m) Sample description Material removed % Removed % Moisture

67266-1 BH1 0.10-0.30 Sandy Clay with Concrete - - 20.3

67266-2 BH1 1.00-2.00 Loamy Clay with Gravel - - 11.4

67266-3 BH3 0.10-0.30 Sandy Clay with Concrete - - 19.6

67266-4 BH3 0.50-1.00 Sandy Clay with Gravel - - 22.2

All results are reported on a dry basis.  Samples dried at no more than 30°C in a drying cabinet.

Analytical results are inclusive of stones.

Soil descriptions are only intended to provide a log of sample matrices with respect to MCERTS validation.  They are not intended

as full geological descriptions.  MCERTS accreditation  applies for sand, clay and loam/topsoil, or combinations of these whether

these are derived from naturally occurring soils or from made ground, as long as these materials constitute the major part of the

sample. Other materials such as concrete, gravel and brick are not accredited if they comprise the major part of the sample.
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Chemtech Environmental Limited

SOILS

Lab number 67266-1 67266-2 67266-3 67266-4

Sample id BH1 BH1 BH3 BH3

Depth (m) 0.10-0.30 1.00-2.00 0.10-0.30 0.50-1.00

Date sampled 12/09/2017 12/09/2017 12/09/2017 12/09/2017

Test Method Units

Arsenic (total) CE127 M mg/kg As 3.3 - 3.7 -

Cadmium (total) CE127 M mg/kg Cd <0.2 - <0.2 -

Chromium (total) CE127 M mg/kg Cr 27 - 25 -

Chromium (III) - mg/kg CrIII 27 - 25 -

Chromium (VI) CE146 mg/kg CrVI <1 - <1 -

Copper (total) CE127 M mg/kg Cu 20 - 12 -

Lead (total) CE127 M mg/kg Pb 44 - 16 -

Mercury (total) CE127 M mg/kg Hg <0.5 - <0.5 -

Nickel (total) CE127 M mg/kg Ni 5.9 - 7.3 -

Selenium (total) CE127 M mg/kg Se 5.8 - 4.2 -

Zinc (total) CE127 M mg/kg Zn 47 - 47 -

pH CE004 M units 8.9 8.6 9.3 9.6

Sulphate (2:1 water soluble) CE061 M mg/l SO4 1137 401 1215 366

Cyanide (free) CE077 mg/kg CN <1 - <1 -

Total Organic Carbon (TOC) CE072 M % w/w C 0.20 - 0.31 -

PAH

Acenaphthene CE087 M mg/kg <0.01 - <0.01 -

Acenaphthylene CE087 M mg/kg <0.01 - <0.01 -

Anthracene CE087 U mg/kg 0.09 - <0.02 -

Benzo(a)anthracene CE087 U mg/kg 0.03 - <0.02 -

Benzo(a)pyrene CE087 U mg/kg <0.02 - <0.02 -

Benzo(b)fluoranthene CE087 M mg/kg <0.02 - <0.02 -

Benzo(ghi)perylene CE087 M mg/kg <0.02 - <0.02 -

Benzo(k)fluoranthene CE087 M mg/kg <0.02 - <0.02 -

Chrysene CE087 M mg/kg 0.02 - <0.01 -

Dibenz(ah)anthracene CE087 M mg/kg <0.02 - <0.02 -

Fluoranthene CE087 M mg/kg 0.07 - <0.02 -

Fluorene CE087 U mg/kg <0.01 - <0.01 -

Indeno(123cd)pyrene CE087 M mg/kg <0.02 - <0.02 -

Naphthalene CE087 M mg/kg <0.01 - <0.01 -

Phenanthrene CE087 M mg/kg 0.05 - <0.02 -

Pyrene CE087 M mg/kg 0.07 - 0.02 -

PAH (total of USEPA 16) CE087 mg/kg 0.34 - <0.27 -

Benzo(j)fluoranthene CE087 mg/kg <0.02 - <0.02 -

PAH (total of OIL 8) CE087 mg/kg <0.15 - <0.15 -

TPH

VPH (>C5-C7) CE067 mg/kg <0.1 - <0.1 -

VPH (>C7-C8) CE067 mg/kg <0.1 - <0.1 -

VPH (>C8-C10) CE067 mg/kg 0.1 - <0.1 -

EPH (>C10-C12) CE033 M mg/kg <4 - <4 -

EPH (>C12-C16) CE033 M mg/kg <4 - 4 -
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Chemtech Environmental Limited

SOILS

Lab number 67266-1 67266-2 67266-3 67266-4

Sample id BH1 BH1 BH3 BH3

Depth (m) 0.10-0.30 1.00-2.00 0.10-0.30 0.50-1.00

Date sampled 12/09/2017 12/09/2017 12/09/2017 12/09/2017

Test Method Units

EPH (>C16-C21) CE033 M mg/kg 10 - 17 -

EPH (>C21-C35) CE033 M mg/kg 234 - 1051 -

EPH (>C35-C44) CE033 M mg/kg 40 - 241 -

Subcontracted analysis

Asbestos (qualitative) $ - NAD - NAD -
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Chemtech Environmental Limited

METHOD DETAILS

METHOD SOILS METHOD SUMMARY SAMPLE STATUS LOD UNITS

CE127 Arsenic (total) Aqua regia digest, ICP-MS Dry M 1 mg/kg As

CE127 Cadmium (total) Aqua regia digest, ICP-MS Dry M 0.2 mg/kg Cd

CE127 Chromium (total) Aqua regia digest, ICP-MS Dry M 1 mg/kg Cr

- Chromium (III) Calculation: Cr (total) - Cr (VI) Dry 1 mg/kg CrIII

CE146 Chromium (VI) Acid extraction, Colorimetry Dry 1 mg/kg CrVI

CE127 Copper (total) Aqua regia digest, ICP-MS Dry M 1 mg/kg Cu

CE127 Lead (total) Aqua regia digest, ICP-MS Dry M 1 mg/kg Pb

CE127 Mercury (total) Aqua regia digest, ICP-MS Dry M 0.5 mg/kg Hg

CE127 Nickel (total) Aqua regia digest, ICP-MS Dry M 1 mg/kg Ni

CE127 Selenium (total) Aqua regia digest, ICP-MS Dry M 0.3 mg/kg Se

CE127 Zinc (total) Aqua regia digest, ICP-MS Dry M 5 mg/kg Zn

CE004 pH Based on BS 1377, pH Meter Wet M - units

CE061 Sulphate (2:1 water soluble) Aqueous extraction, ICP-OES Dry M 10 mg/l SO4

CE077 Cyanide (free) Extraction, Continuous Flow Colorimetry Wet 1 mg/kg CN

CE072 Total Organic Carbon (TOC)
Removal of IC by acidification, Carbon
Analyser

Dry M 0.1 % w/w C

CE087 Acenaphthene Solvent extraction, GC-MS Wet M 0.01 mg/kg

CE087 Acenaphthylene Solvent extraction, GC-MS Wet M 0.01 mg/kg

CE087 Anthracene Solvent extraction, GC-MS Wet U 0.02 mg/kg

CE087 Benzo(a)anthracene Solvent extraction, GC-MS Wet U 0.02 mg/kg

CE087 Benzo(a)pyrene Solvent extraction, GC-MS Wet U 0.02 mg/kg

CE087 Benzo(b)fluoranthene Solvent extraction, GC-MS Wet M 0.02 mg/kg

CE087 Benzo(ghi)perylene Solvent extraction, GC-MS Wet M 0.02 mg/kg

CE087 Benzo(k)fluoranthene Solvent extraction, GC-MS Wet M 0.02 mg/kg

CE087 Chrysene Solvent extraction, GC-MS Wet M 0.01 mg/kg

CE087 Dibenz(ah)anthracene Solvent extraction, GC-MS Wet M 0.02 mg/kg

CE087 Fluoranthene Solvent extraction, GC-MS Wet M 0.02 mg/kg

CE087 Fluorene Solvent extraction, GC-MS Wet U 0.01 mg/kg

CE087 Indeno(123cd)pyrene Solvent extraction, GC-MS Wet M 0.02 mg/kg

CE087 Naphthalene Solvent extraction, GC-MS Wet M 0.01 mg/kg

CE087 Phenanthrene Solvent extraction, GC-MS Wet M 0.02 mg/kg

CE087 Pyrene Solvent extraction, GC-MS Wet M 0.02 mg/kg

CE087 PAH (total of USEPA 16) Solvent extraction, GC-MS Wet 0.27 mg/kg

CE087 Benzo(j)fluoranthene Solvent extraction, GC-MS Wet 0.02 mg/kg

CE087 PAH (total of OIL 8) Solvent extraction, GC-MS Wet 0.15 mg/kg

CE067 VPH (>C5-C7) Headspace GC-FID Wet 0.1 mg/kg

CE067 VPH (>C7-C8) Headspace GC-FID Wet 0.1 mg/kg

CE067 VPH (>C8-C10) Headspace GC-FID Wet 0.1 mg/kg

CE033 EPH (>C10-C12) Solvent extraction, GC-FID Wet M 4 mg/kg

CE033 EPH (>C12-C16) Solvent extraction, GC-FID Wet M 4 mg/kg

CE033 EPH (>C16-C21) Solvent extraction, GC-FID Wet M 4 mg/kg

CE033 EPH (>C21-C35) Solvent extraction, GC-FID Wet M 6 mg/kg

CE033 EPH (>C35-C44) Solvent extraction, GC-FID Wet M 10 mg/kg

$ Asbestos (qualitative) HSG 248, Microscopy Dry U - -
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Chemtech Environmental Limited

DEVIATING SAMPLE INFORMATION

Comments
Sample deviation is determined in accordance with the UKAS note "Guidance on Deviating Samples" and
based on reference standards and laboratory trials.
For samples identified as deviating, test result(s) may be compromised and may not be representative of
the sample at the time of sampling.

Environmental Ltd did not undertake the sampling.  Such samples may be deviating.

Key
N No (not deviating sample)
Y Yes (deviating sample)
NSD Sampling date not provided
NST Sampling time not provided (waters only)
EHT Sample exceeded holding time(s)
IC Sample not received in appropriate containers
HP Headspace present in sample container
NCF Sample not chemically fixed (where appropriate)
IT Sample not cooled
OR Other (specify)

Lab ref Sample id Depth (m) Deviating Tests (Reason for deviation)

67266-1 BH1 0.10-0.30 N

67266-2 BH1 1.00-2.00 N

67266-3 BH3 0.10-0.30 N

67266-4 BH3 0.50-1.00 N

Chemtech Environmental Ltd cannot be held responsible for the integrity of sample(s) received if Chemtech
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