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1. Introduction

Following submission of a Limited Desk Study Report (by Peter Brett Associates ref
33403/3501/Ntn/BG/DBi issued February 2015) and Our Phase 1 Desk Study Report and in accordance
with your instruction, Geoinvestigate Ltd subsequently carried out a Phase 2 investigation at land off
Huthwaite Lane, Thurgoland S35 7AF.

The purpose of the Phase 2 investigation was to establish the nature of the ground conditions at the site
for foundation design and to assess any risks with regard to possible geotechnical hazards and the
potential for hazardous gas and contamination to occur at the site.

The site comprises a roughly rectangular parcel of land to the south of Huthwaite Lane, which forms the
northern boundary. Domestic dwellings occupy land beyond the eastern and western boundaries, whilst
a disused quarry lies to the south. The site comprises overgrown grass and small shrubs, with a mature
hedge / wooded area beyond the southern boundary. The site slopes to the north, away from a ridge
along the southern boundary, where the land slopes into the former quarried area. The aforementioned
Desk Study concluded that the former workings encroach no closer than 8m from the site. The site lies
in an essentially rural setting with some residential land use to the east and west.

2. Scope of Phase 2 Investigation

2.1 Scope of Works

The previous Phase 1 report concluded that and in line with the clients specification the following
investigation would be appropriate to assess the potential risks highlighted in that study:

e The sinking of eight (8) boreholes (ref Nos. BH1 — BH8) to depths of between 1.50 and 2.00m
within the proposed building footprints and external areas of the development with
associated soil sampling and supervision of the works by a suitably qualified geo-
environmental engineer. The boreholes were sunk by windowless sampling drilling
techniques using a Dando Terrier drill rig.

* The installation of three (3) gas monitoring wells in boreholes BH1, BH5 and BH6.

* The excavation of four (4) hand dug trial pits (TPA, TPB, TPC, TPD and TPE) in proposed
garden areas to obtain pertinent samples for contamination testing.

o Infiltration testing in line with BRE 365 or BS 5930 in TPD and BH8 respectively to give
infiltration values for proposed soakaway design.

e Geotechnical Testing comprising twenty eight (28) moisture determinations and three (3)
Atterberg Limit Tests to provide information on the general condition and plasticity of the
soils.
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* Six {6) gas monitoring visits (where possible) over a period of three {3} months, including
readings below 1000mb and where possible following a sharp drop in atmospheric pressure.

* Contamination analyses on six (6) samples recovered at depths of 0.15m to 0.40m to confirm
that metals, Asbestos and speciated polycyclic aromatic hydrocarbons (PAHS) are absent or
within acceptable limits. Leachate testing was carried out on three samples of fill from a
depth of 0.20m and 0.15m in BH1 and TPB.

e Provision of a factual and interpretative report including; site plan, horehole logs,
contamination results, and gas measurements, together with advice on appropriate
foundation types, the contamination situation and, if required, remediation and validation.

The trial pit and borehole positions are shown on the plan provided in Appendix 1.

The excavations were sampled and logged at site by a geo-environmental engineer and the ground
conditions encountered are described on the borehole logs also provided in Appendix 1.

Moisture results together with moisture profiles are provided in Tabie 4 - Appendix 2.

The results of the contamination testing and CLEA v1.06 software are included in Appendices 3 and 4,
2.2 Sampling Rationale

BHs 1 to 7 were positioned mainly to establish the ground conditions beneath the proposed build'ings
and external areas, with TPA, TPB, TPC, TPD and TPE positioned with a focus on the proposed garden

areas. Their purpose was to recover soil samples for geotechnical and contamination testing.

The infiltration testing (carried out within TPD and BHB) were positioned within an area earmarked for
the installation of soakaways.

3. Phase 2 Findings

3.1 Encountered Ground Conditions

it was anticipated from the Desk Study findings (where the Grenoside Sandstone outcrops within the
former guarried area to the south of the site) that sandstone would be encountered at shallow depth at
the site with little or no overburden anticipated. A thin coal seam was shown (on BGS Mapping) to
overly sandstone, however this is shown a reasonable distance from the site.

3.1.1 Windowless Sampling Boreholes - BH1 to BH8

In general BH1 to BH8 encountered similar ground conditions comprising turf underiain by topsoil to

depths of between 0.20m and 0.30m underlain generally by medium dense natural slightly clayey
gravelly sand to depths of between 0.45m and 1.10m.

V www.geoiestigat.co.k - D - eem I'216
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Below the gravelly sand stratum, BH1, BH2, BH5, BH7 and BH8 encountered a horizon of moderately
strong weathered silty sandstone bordering on sandy siltstone rock to depths of between 1.20m and
1.70m. Below this moderately strong coarse grained sandstone was encountered.

In BH3, BH4 and BH6 the weathered silty sandstone / sandy siltstone was absent, and the soil was
directly underlain by the coarse grained sandstone.

In Situ SPT values (carried out with a solid cone sampler) in the sandstone rock at a depth of 1.00m (and
cccasionally 2.00m) returned N Values of between N=30 to N=63 and refusal values of N=50/150mm to
84/150mm. A single value of N=16 was recorded In the sandy gravel at a depth of 1.00m in BH7.

Generally, the boreholes remained open and dry on completion.
No roots were recovered from the boreholes.
3.1.2 Trial Pits — TPA, TPB, TPC, TPD and TPE.

Generally the trial pits encountered similar conditions to the boreholes, with thin turf and topsoil
encountered to depths of between 0.10m and 0.25m.

Below the turf and topsoil TPA moderately strong silty sandstone / sandy siltstone commenced below
0.40m, whilst in TPB the aforementioned rock was found directly below the turf and topsoil. In TPC
made ground comprising sandy gravel and cobbles of sandstone was found between depths of 0.20m
and 0.50m with coarse grained sandstone commencing below this. In TPD a thin horizon of weak to
moderately strong weathered sandy siltstone commenced below 0.35m underlain by moderately strong
silty sandstone to 0.80m. TPE was similar to TPB where moderately strong silty sandstone / sandy
siltstone rock was encountered below the turf and topsoil.

3.1.3 Infiltration Testing
Infiltration testing was carried out within TPD and BH7 in the position of the proposed soakaways.

In TPD, the base of the pit was located within weathered silty sandstone, whereas the nearby in BH7 the
underlying coarse grained sandstone was chosen as the zone to be tested.

The results of the testing found that in TPD (Infiltration Test 1) infiltration was insufficient to provide a

value and the test was deemed to have failed, whilst in BH7 (Infiltration Test 2 with a deeper infiltration
zone than the trial pit) a permeability k value of 2.04E-0.6ms ™ was returned.

www.geoinvestigate.co.uk 5 September 2016
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3.1.4 Summary of Ground Conditions Encountered

The windowless sampling boreholes sunk at the site encountered similar ground conditions with
boreholes encountering shallow granular soils then competent weathered silty sandstone / sandy
siltstone and / or coarse grained sandstone. Similar conditions were encountered in the trial pits, with
TPC being the only excavation at the site to encounter any made ground. Nonetheless, this fill
comprised sandy gravel and cobbles of sandstone and was only 300mm thick and underlain by
sandstone rock. Given the proximity of TPC to the adjacent quarry to the south, it is construed that this
may have originated from the guarrying activities.

It is considered that the basal coarse grained sandstone encountered in the excavations is the
Grenoside Sandstone, regarded in the previous Desk Study report as that exposed in the quarry to the
south of the site. No excavations encountered the Grenoside Sandstone Coal which reportedly directly
above the sandstone in the stratigraphic column.

3.2. Moisture content and Vegetation Influence.

Given the general absence of cohesive strata at the site, together with the presence of sandstone (and
occasionally silty siltstone)} rock at a shallow depth below the site it was considered that although
vegetation was present to the south of the site that the risk to the site from seasonal shrinkage and
swelling would be very low.

Notwithstanding, two Atterberg Limit tests were attempted and returned material classifying as
essentially non plastic in nature.

Given the above, although mature vegetation is present to the south of the site, it is considered that no
special precautions are required with regard to foundation depths and vegetation influence at the site.

4. Contamination Testing

The desk study has highlighted in the Desk Study that the disused Huthwaite Quarry immediately to the
south of the site provides the most credible potential source of contamination to the site in the form of
the probable presence of made/ in-filled ground. In addition the development of the area (the adjacent
housing etc), might also provide a source of contamination to the site.

it was considered that if former land uses within the site had caused contamination the contaminants
would most probably occur in the near surface topsoil, or any deeper made ground beneath the site

Therefore six {6) samples were recovered from topsoil or made ground and natural strata (up to 0.50m
in depth) from across the site and were tested for a range of substances.

www.eonstigateuk D ) 6 N '"SéBtETnber 2016
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These included common contaminants such as Arsenic, Lead and Cadmium which are normally included
in a general human health contamination suite together with analysis for Speciated polycyclic aromatic
hydrocarbons (PAHs) and Asbestos. Additionally, teachate testing was also carried out on two samples to
establish the mobility of potential contaminants.

The results of the contamination testing are included in Appendix 3 of this report and have been used in
the contamination risk assessment set out in the following sections.

5. Risk Assessment
5.1 Method

Geoinvestigate Lid. uses a combination of assessment criterion provided by the DEFRA, the Environment
Agency and by the Chartered Institute of Environmental Health in order to assess the presence of
potentially harmful chemicals within soils and water; DEFRA category 4 screening levels (C45Ls)
published Soil Guideline Values (SGVs) and Land Quality Management / Chartered Institute of
Environmental Health {(LQM/CIEH} Safe for Use Limits {S4ULs). As the site is to be developed as housing
it would be prudent to treat it as falling within the residential end-use category. In addition, given that
gardens are present within the development an allowance for plant-uptake should be made also.

However, in this instance, no site specific assessment criteria {SSAC) have been created for the site as no
unusual circumstances are anticipated to exist which would render generic assessment criteria
inadequate.

The results of the contamination testing that has been undertaken have been compared to the soil
quality values from the above sources. Where they fall below these limit values they have been deemed
safe for a residential end use.

Where results are above the intervention values, an assessment of the available pathways and receptors
has been carried out to determine whether further investigation or remediation is necessary.

An appraisal of the chemical results and relevant limits is set out in the Contamination Risk Assessment
that follows.

5.2 Contamination Risk to Identified Receptors
5.2.1 Contamination Risk to Human Heaith
Topsoil at the site generally extends to depths of between 0.10m to 0.35m. The topsoil was generally

sandy gravel in composition. A single isolated horizon of made ground was encountered in TPC between
depths of 0.20m and 0.50m and mostly comprises sand and gravel of sandstone.

www.geginvestigate.co.uk 7 Septemﬁer 2016
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No hydrocarbon staining, odours, cbvious chemical substances or signs of physical contamination such
as glass or metal shards were noted in any of the fill or natural material recovered in the boreholes.
Neither was there any visible evidence of Asbestos contamination such as roofing board. In light of this
it was not anticipated that chemical or physical contamination would pose a significant hazard for the
new development and its users.

As discussed earlier in the report, levels of determinands have been compared to the SGVs for
residential end-use as published by the Environment Agency in their individual SGV and toxicology
reports and accompanying documents, LQM/CIEH values, and DEFRA C4SLs.

The results of the analyses of six (6) samples of topsoil, natural material and occasional made ground
recovered from the site from depths up to 0.40m returned concentrations of a range of substances
generally falling below their respective assessment criteria adopted from the sources named above.
Exceptions to this are discussed in Section 5.3.1 later in this report. The results of the analyses are
shown in Table 1 (below) along with the published SGVs, LOM/CIEH (54UL) values and DEFRA C45Ls.

Average total Organic Carbon Contents of 2.64%, and Soil Organic Matter Contents of 4,.55% estimated
from this, were returned from the soil analyses; therefore the LQM/CIEH S4ULs for PAHs and

Hydrocarbons were chosen using the Secit Organic Matter (SOM) option of 2.5% as a conservative choice.

Table 1: Chemical Determinands in Soils

Range of Returned | Residential Soil | Safe for Use Limit* - Category 4 Screening
concentrations Guideline Value LQM/CIEH (mg/kg) Level* — DEFRA
(mg/ke) — EA (mg/kg) {(mg/kg)
Asbestos None Detected (all) Any presence unacceptable
Arsenic 5.7-20 32 37
Boron <0.5 290
Cadmium <0.2-0.4 10 11 26
Chromium Vi <1 {all} 3 21
Chromium HI 79-107 810
Copper 14-43 2400
Lead 43-110 200
Mercury {elemental) <0.5 1
Nickel 22-29 130
Selenium 0.7-1.3 350
Zing 59-173 3700
Phenol <0.5 420 550
Table 1 Continued on following page
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Table 1 {Ctd): Chemical Determinands in Soils

Range of Returned Residential Seil | Safe for Use Limit* - Category 4 Screening
concentrations Guideline Value | LQM/CIEH (mg/kg) Level* ~ DEFRA
(mg/kg) - EA (mg/kg) {mg/kg)
PAH Naphthalene <0.01-0.08 56
PAH Acenapthylene <0.01 420
PAH Acenapthene <0.01-0.02 510
PAH Flugrene <0.01-0.02 400
PAH Phenanthrene <0.02-0.34 220
PAH Anthracene <0.02-0.06 5400
PAH Fluoranthene <0.02-0.38 560
PAH Pyrene <0.02-0.35 1200
| "PAH Benzo[a]anthracene <0.02-0.16 11
PAH Chrysene <0.01-0.17 22
PAH Benzo(b)flucranthene <0.02-0.24 33
PAH Benzolk)fluoranthene <0.02-0.09 93
PAH Benzofa)pyrene <0.02-0.17 2.7 5
PAH-Dibenz(a,h}anthracene <0.02-0.03 0.28
PAH-Indeno{123-cd)pyrene <0.02-0.13 36
PAH Benzo{ghi)perylene <0.02-0.13 340
Total PAH <0.27-2.36 T

* for residential lond use with home grown produce.
No asbestos fibres were detected in the three samples tested.

Values for Speciated TPH on the single sample tested returned negligible concentrations for each
representative determinand.

Analysis of soils from the site without exception returned values falling within adopted assessment
criteria in near surface {0.40m} soils.

5.2.2 Contamination Risk to Controlled Waters

Concentrations of most potential contaminants fell below the chosen assessment criteria in the topsoil
and made ground horizons encountered during the investigation (save for the exception noted above).
Therefore there is considered to be a low risk to underlying groundwater from leaching.

Notwithstanding, leachate was analysed from two (2} samples obtained from 0.20m in 8H1, and 0.15m
it TPB. The screening of these returned generally negligible concentrations and concentrations below
detectable limits and/or safe levels for domestic water supply or the protection of aquatic life levels as
published by the Environment Agency which were used as the assessment criteria. The results of the
testing and the assessment criteria are shown Table 2 on the following page.

www.geoinvestigate.co.uk 9 September 2016
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Table 2: Chemical Determinands in Leachate

Range of Returned UK Standard for Surface Waters intended for Drinking
Concentrations Water Abstraction® {DW) andjor * {Aq) {ug/l)
(ug/)
Ingrganic Chemicals
Arsenic 0.13-0.21 50 (DW, range: 50-100) (No Aq standard)
Boron 8-9 1000 (DW & Aq)
Cadmium <0.07-0.09 5 {DW & Ag)
Chromium <0.2 50 (DW ) /5 (Aqg, range: 5-250)
Copper 2.7-2.8 50 (DW} /5 {Aqg, range: 5-112)
Lead <0.2 50 {DW) / 4 {Aq, range: 4-250
Mercury {elemental Hg) <0.008 1(DW & Ag)
Nickel <0.5-1.2 20** (OW) / S0 (Aqg, range: 50-200)
Selenium <0.07 10 {DW) (No Aq standard)
Zinc 1-2 3000 (DW, range: 3000-5000) / 30 (Aq, range: 30-2000}
Cyanide {free) <20 50 (Dw)
Cyanide (total) <20 50 (DW)
Thiogyanate <200
Organic Chemicals
Phenols <10 50**{DW} / 300 (Aq)
PAMs (total) <l.6*** 0.2 (DW, range: 0.2-1.0) (No Aq standard)
pH 5.7 Drinking water standards pHS.5 -10

*sourced from Environment Agency database at http://evidence.environment-agency.gov.uk/ChemicalStandards/home. aspx.

If more than one optlon s avallable (dependant on other water properties or environmental setting) the lowest value has been adopted.
**Standard for water supply as no standard avallable for surface water abstraction for drinking water.

*** Sumn of USEPA 16, each at Lower Limit of Detection of <0.1

Concentrations of Phenol and PAH are below detectable limits and would not be considered to pose a
risk to controlled waters.

5.3 Review of Results

The data presented in Table 1 and Table 2 show that, in the soil sampies analysed, returned
concentrations of potential contaminants in soil fall below the adopted assessment criteria and as such,
excluding the exceptions noted below, surface and sub-soils at the site are considered to be generally
uncontaminated and fit for purpose in the context of a residential end use.

5.3.1 Summary and Conceptual Ground Hazard Model

Given the findings in section 5.3 above a remediation and validation exercise will not be required as no
pollutant linkages identified in the CGHM presented below. Therefore, the site is suitable for the

intended land use.

The CGHM presented on the following page shows that pollutant linkages remain at the site between
the made ground horizon and human receptor groups.

www geoinvestigate.co.uk 10 September 2016
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With regard to pollutant linkage G, monitoring for possible hazardous ground gas is ongoing (see Sections
6 and 7.2 below) with a final assessment to be made in a subsequent addendum to this report. To date no
significant hazard has been identified.

Figure 1 — Conceptual cross section of site including a Source, Pathway and Receptor Model
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IDENTIFIED HAZARDS Including Potential CONTAMINATION SOURCES

-Possible infilled/made ground associated with site and residential development. - No
significant source of contamination identified at the site.

-Potential hazardous gas sourced from made/in-filled ground and potential coal seams. -
Low gassing regime identlified at site to date - no anticipated mitigation measures
required.

-Presence in a coal mining area. - Desk Study and Coal Authority Report determined
low risk to site from shallow mineworkings.

IDENTIFIED RECEPTORS and ASSOCIATED PATHWAY

A - Residents, Workers & End Users through Direct Contact / Inhalation / Ingestion.

B - Plants and Trees through uptake.

C - End Users through cultivation and consumption of vegetables / fruit.

D - Neighbouring Sites through lateral migration (in soil and water, including surface
water run-off).

E - Ground water through leaching of sub-soil.

F - Building and services through direct contact.

G - End users and buildings through ground gas migration. /nitial testing results have
returned favourable resuts indicating the site has a low gassing regime

H - Zone of root influence.

| - Influence from mine workings.
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6. Hazardous Gas

6.1 Gas Regime

The earlier Phase 1 Desk Study Report suggested that made ground on the adjacent site associated with
its previous use as a guarry could have the potential to generate gas.

ation, Proposed Develgpment, Land off Huthwaite Lane, Thur,

gotand 535 JAF

The initial results of gas monitoring in the shallow boreholes at the site are presented in Table 2 below.

However, a further set of 4 measurements are required from all of the gas monitoring points to properly

establish the initial and longer term gassing regime at the site.

Table 2 Summary of Initlal Gas Monitoring Data

Number of Flow Rate Atmospheric
Borehole CH, (% CO, (% %
° Visits (%) 2 (%] 0, (%} (t/hr} Pressure (mb}
BH1 0.0-0.2 0.2-1.7 18.6-20.4 <0.1
BHS 2 0.0 (1| 19.9-20.3 <0.1 989997
BHG 0003 0.2-1.2 18.8-19.7 <0.1

R —
www.geoinvestigate.co.uﬁ 12

The gas monitoring visits at a pressure of between 989mb and 997mb returned near normal or depleted
levels of O, between at 16.6% and 20.4%, with maximum 0.3% CH4 and maximum 1.7% CO,. Gas flow
rates were <0.1 [/hr and befow detectabie limits.

6.2 Radon Gas

The desk study findings confirmed that No Radon protection measures are required for new buildings at
the site.

7. Conclusions

7.1 Contamination

Analysis of the ground conditions at the site and an assessment of the potential pathways have confirmed
that the ground is generally uncontaminated and therefore unlikely to pose a significant risk to human
health in the context of the proposed residential end-use of this site. Neither would the strata pose a
significant risk to surface and underground waters, due to the presence of negligible levels of

contaminants leaching from the material.

No remediation is required at the site.

— s e
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7.2 Hazardous Gas

On the basis of the initial gas results the gas conditions at the site would be expected to fall within
“Characteristic Situation 1” of the Modified Wilson and Card classification or “Green” of the NHBC Traffic
Light System for low rise housing with a ventilated under-floor void {min 150mm) (CIRIA C665).
Consequently on the basis of these results no gas measures are anticipated to be required in the
construction of the new buildings at the site.

However, a further four (4) sets of gas monitoring results need to be obtained before a fina! decision can
be made on the level of gas protection required at the site. These have been scheduled to be carried out
over the coming months and the final results will be provided in an addendum to this report which will be
available in late November 2016.

7.3 Foundations & Floors

The information in the Coal Authority Coal Mining Report within the Phase 1 Desk Study, together with
the site being outside of a Development High Risk Area with regard to shallow coal mining confirmed that
the likelihaod of shallow coal mine-workings being present below the site was Low, therefore no remedial
actions need be taken with regard to drilling and grouting at the site for example.

As discussed in section 3.14 earlier, initial weathered silty sandstone rock, underlain by more competent
sandstone (considered to be the Grenocside Sandstone} is present at the site at a relatively shallow depth
of between 0.45m and 1.10m. Although 2 review of the stability of the adjacent Huthwaite Quarry to the
south of the site is provided in the Report by P Brett and Associates, it is considered that the dwellings
and associated gardens are at such a distance from the original quarry face to as not be significantly
affected hy this (geotechnically). in addition, the working quarry wall has been covered by a significant
thickness of filf for a number of years, thereby minimising the risk of collapse.

The high SPT N values indicate that the sandstone at 1.00m (BH1 to BH6) and 1.10m (BH7) would provide
suitable founding strata for traditional trench fill / strip foundations at the site. At the above depths,
trench fill or pad foundations underlain sandstone or siltstone may be designed to net bearing pressures
of 150kN/m? or 175 kN/m? respectively. Care should be taken to ensure that the foundation bases are
underlain by competent un-weathered undisturbed sandstone rock, if any weak horizons are
encountered then some provision should be made for incorporating some light reinforcement into the
concrete. '

Following removal of any topsoil or made ground the medium dense gravelly sand or sandstone rock

would provide a competent base for construction of a lightly loaded ground bearing floor slab. Care
should be taken to ensure compaction or removal of any soft spots at the site.

www geoinvestigate co.uk 13 Septemﬁer 2016
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7.4 Concrete Design

The results of chemical analyses of the fill returned Water Soluble Sulphate levels of between 13mg/| and
39mg/1 (SO4) and pH levels of between 4.9 and 6.3. On this basis concrete In contact with the ground may
be designed to ACEC Class DS-1 AC-2z of BRE Special Digest 1 — Concrete in aggressive ground.

END OF REPORT

www.geoinvestigate.co.ui 14 Septemﬁer 2016
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APPENDIX 1
SITE PLAN, TRIAL PIT AND BOREHOLE LOGS
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i LOCATION: Proposed Development, Land off Huthwaite Lane, Thurgoland $35 7AF




GEOINVESTIGATE Ltd.

Your Ref. Our Ref. G16304 TPA Sheet No. 1 of 1
Location: Proposed Development, Land off Huthwaite Lane, Thurgoland S35 7AF DATE. 08-09-16
Depth Description of Stratn Thick | Legend Gas Weil | Sample Test SPT N Value Depth to | Depth
{m) -ness Type Result {Dcpth} Water {m)
0.10 [TURF / TOPSOIL Dark brown clayeysand { 100"/ / Cv kN/m?
Loose dark orangish brown and brown > % Ougy 0 0.20
sandy gravel/ gravelly sand. Gravel is fine | 300 '}f:‘i&%@}b
0.40 [to coarse of sandstone. Cobbles noted ol
Moderately strong orange and greyish 200 0.50
0.60 {brown weathered silty SANDSTONE / LEnTinTo 0.60
sandy SILTSTONE
Trial Pit Terminated at 0.60m
Remarks: Key: Sloted Pipe = O Disturbed sample TP A
Hand excavated lo 0.60m Plain Pipe Cv Shear vane
Trial Pit remained stable and dry on completion 38 Bentonite W Walter sample
B *dGravel Filler  §' Standard Penetration Test

C Cone Penctration Test

—— e —




GEOINVESTIGATE Ltd.

Your Ref. Qur Ref. (16304 TPB Sheet No. 1 of 1
Location: Proposed Development, Land off Huthwaile Lane, Thurgaland S35 7AF DATE: 08-09-16
Depth Description of Streta Thick | Legend Gas Well | Sample Test SPT N Value Depth to | Depth
(m) “ness Type Result {Depth) Water (m)
TURF / TOPSOIL Medium dense dark 200 . Cv kN/m*
0.20 |brown gravelly sand yd o 0.20
Moderalely sirong orange and gieyish 200 FE
0.40 |brown weathered silty SANDSTONE / : 0.40
sandy SILTSTONE
Trial Pit Terminated at 0.40m
Remarks: Key: Slotted Pipe O Disturbed sample TPB
Hand excavated to 0.40m Plain Pipe Cv Shear vane
Trial Pit remained stable and dry on completion wood Bentonite W Water sample
b #{Gravel Filter S Standard Penetration Test

C Cone Penetration Test



GEOINVESTIGATE Ltd.

Our Ref.

Your Ref.
Location: Proposed Development, Land off Huthwaite Lane, Thurgoland S35 7AF

G16304

TPC Sheet No. 1 of 1
DATE: 08-09-16

Depth Description of Strata Thick | Legend Gas Well | Sample Test SPT N Value Depth to | Depth
(m) -NESS Type Resull { Depth) Water {m)
TURF / TOPSOIL Medium dense dark 200 | B & Cv kN/m*

0.20 |brown gravelly sand / / 0.20
MADE GROUND Orangish brown sandy )
gravel and cobbles. Grave! and cobbles are | 300 0 0.40

.50 |fine fo coarse of sandstone 0.50

0.55 |Moderately strong orangish brown coarse 50 0.55
grained SANDSTONE
Trial Pit Terminated at 0.55m

Remarks: Key: Slotted Pipe O Disturbed sample TP c
Hand excavated to 0.55m Plain Pipe Cv Shear vane
Trial Pit remained stable and dry on completion 2888 Bentonite W Waier sample
X Gravel Filter S Standard Penetration Test

C Cone Penetration Test




GEOINVESTIGATE Ltd.

Your Ref. Our Ref. G16304 TPD Sheet No. 1 of 1
Location: Proposed Development, Land off Huthwaite Lane, Thurgoland S35 7AF DATE: 08-09-16
Depth Description of Strata Thick | Legend Gas Well | Sample Test SPT N Value Depth to | Depth
(m) -ness Type Result (Depth) Water (m)
TURF / TOPSOIL Medium dense dark 250 | B wr Cv kN/m*
0.25 |brown gravelly sand o o 0.20
0.35 |Firm to stiff / weak to moderately strong 0] Pl el
orangish and greyish brown weathered
sandy SILTSTONE 0.50
Moderately strong orangish brown and grey | 450
silty SANDSTONE. Weathered in places
0.80 SCCHRA sy 0.8C
Trial Pit Terminated at 0.80m
Infiltration Test carried out within trial pit
initial water level at 0.30m
Remarks: Key: Slotted Pipe = O Disturbed sample TPD
Hand excavated to 0.80m Plain Pipe Cv Shear vane
Trial Pit remained stable and dry on completion %Bmtom‘tc W Water sample
Infiltration test carried out with pit hase at 0.80m RA4Gravel Filter 8 Staudard Penetration Test

C Cone Penetration Test




GEOINVESTIGATE Ltd.

Your Ref. Our Ref. G16304 TPE Sheet No. 1 of 1

Location: Proposed Development, Land off Huthwaite Lane, Thurgoland §35 7AF DATE: 08-09-16

Depth Description of Strata Thick | Legend Gas Well | Sampie Test SPT N Value | Depthto | Depth

{m) ~Ness Type Result (Depuh) Water {m)

TURF / TOPSOIL Medium dense dark o5 | 5w Cv kN/m®

0.25 |brown gravelly sand yd 0 0.20
Moderately strong orange and greyish
brown weathered silty SANDSTONE / 250

0.50 |sandy SILTSTONE 0.50
Trial Pit Terminaled at 0.50m

Remarks: Key: Slotted Pipe O Disturbed sample TPE
Hand excavated to 0.50m Plain Pipe Cv Shear vane
Trial Pit remained stable and dry on completion 2 Bentonite W Water sample

b "qGravel Filter 8 Standard Penetration Test

C Cone Penetration Test




GEOINVESTIGATE Ltd.

Your Ref. Our Ref. G16304 BH No.1 Sheet No. 1 of 1

Location: Proposed Development, Land off Huthwaite Lane, Thurgoland S35 7AF DATE: 08-09-16

Depth Description of Strata Thick | Legend | GasWell | Sample Test SPTN Value | Depthto | Depth

(m) -ness Type Result (Depth) Water (m)

TURF / TOPSOIL Medium dense dark ety Cv kN/m*
brown gravelly sand 300 / 0 0.20

0.30

0.45 |Medium dense dark orangish brown slightly | 150 [, - &
clayey gravelly SAND. Gravel is fine to o} 0.50
coarse of sandstone o
Moderately strong orange and greyish Y — 1y 0.75
brown weathered silty SANDSTONE / 750 [ namas A — :
sandy SILTSTONE S 7 6,15,39

A= AN N=60/225mm 1.00
"""""""""""""" By — by 1.00-1.225m

1.20 CRA— [
Moderately strong orangish brown coarse =17 128
grained SANDSTONE 300 A — R

s | T P S SN R SO AR SR ¢ St ot Y —or ) 1.50
Borehole Terminated at 1.50m due to refusal

Remarks: Key: Slotted Pipe O Disturbed sample BH1
Casing to 1.00m Plain Pipe Cv Shear vane
Dynamic windowless sampling by Terrier Rig to 1.50m Bentonite W Water sample
Borehole remained dry on complation #1Gravel Filter 8 Standard Penetration Test

Gas well installed to 1.50m with bung and cover

C Cone Penetration Test




Your

GEOINVESTIGATE Ltd.

Ref.

QOur Ref.

G16304

Location: Proposed Development, Land off Huthwaite Lane, Thurgoland S35 7AF

BH No.2 Sheet No. 1 of

1

DATE: 08-08-16

Depth Description of Strata Thick | Legend Gas Well | Sample Test SPT N Value Depth to | Depth
(m) “ness Type Result (Depth) Water | (m)
TURF { TOPSOIL Medium dense dark 200 Cv kN/m®
0.20 |brown gravelly sand
Medium dense dark orangish brown slightly (o] 0.30
clayey gravelly SAND. Gravel is fine to
coarse of sandstone o 0.50
700 f=: o=
2 0.75
0.90 467779
Moderately strong orange and greyish oC N=30 1.00
brown highly weathered silty SANDSTONE /] 1.00-1.45m
sandy SILTSTONE 500 §=- 125
1.40
Moderately strong orangish brown coarse O 1.50
grained SANDSTONE
600 1.75
16,28,35
2.00 EAEeR OC N=79/225mm 2.00
Borehole Terminated at 2.00m due to refusal 2.00-2.225m
Remarks: Key: Slotted Pipe O Disturbed sample BH 2
Casing to 1.00m Plain Pipe Cv Shear vane

Dynamic windowless sampling by Terrier Rig to 2.00m

Borehole remained dry on completion

Bentonite
&AGravel Filter

W Water sample
S Siandard Penetration Test
C Cone Penetration Tesl




GEOINVESTIGATE Ltd.

Your Ref. Our Ref. G16304 BH No.3 Sheet No. 1 of 1
Location: Proposed Development, Land off Huthwaite Lane, Thurgoland S35 7AF DATE: 08-09-16
Depth Description of Strata Thick | Legend Gas Well Sampie Test SPT N Value Depth to | Depth
(m) Type Result {Depth) Watcr (m}
TURF / TOPSOIL Medium dense dark Cv kN/m*
(.20 [brown gravelly sand
Medium dense dark orangish brown slightly 0 0.30
clayey gravelly SAND. Gravel is fine to
coarse of sandstone 0 0.50
0.80 0.75
Moderately strong orangish brown coarse 24,60
grained SANDSTONE 300 ,_ 0cC N=84/150mm 1.00
1.10 1.00-1.15m 1.10
Borehole Terminated at 1.10m due lo refusal
Remarks: Key: Slotted Pipe O Disturbed sample BH3
Casing to 1.00m Plain Pipe Cv Shear vane
Dynamic windowless sampling by Terrier Rig to 1.10m 2 Bentonite W Water sample
Borehole remained dry on completion : BeqGravel Filier  § Staudand Penetralion Test

C Cone Penetration Test




GEOINVESTIGATE Ltd.

Your Ref. Qur Ref. G16304 BH No.4 SheetNo.1of 1
Location: Proposed Development, Land off Huthwaite Lane, Thurgoland S35 7AF DATE: 08-09-16
Depth Description of Strata Thick | Legend Gas Well | Sampie Test SPTN Value | Depthto| Depth
(m) -NEsS Type Result { Depth) Water (m)
TURF / TOPSOIL Medium dense dark e Cv kN/m?
brown gravelly sand 300 yd 0.25
0.30 pd
Medium dense dark orangish brown slightly
clayey gravelly SAND. Gravel is fine to e 0 0.50
coarse of sandstone 400 L.
0.70 - i1y 0.75
Moderately strong orangish brown coarse 46913,17,19
grained SANDSTONE ocC N=58 1.00
500 1.00-1.45m
1.30 &) 1.30
Borehole Terminated at 1.30m due to refusal
Remarks: Key: Slotted Pipe O Disturbed sample BH 4
Casing to 1.00m Plain Pipe Cv Shear vane
Dynamic windowless sampling by Terrier Rig to 1.30m 28 Bentonite W Water sample
Borehole remained dry on completion £ FiGravel Filler S Standard Penetration Test

C Cone Penetration Test



GEOINVESTIGATE Ltd.

Your Ref. Our Ref. G16304 BH No.5 Sheet No. 1 of 1
Location: Proposed Development, Land off Huthwaite Lane, Thurgoland S35 7AF DATE: 08-09-16
Depth Description of Strata Thick | Legend Gas Well | Sample Test SPTN Value | Depthto | Depth
(m) -ness Type Result {Depth) Water (m)
TURF / TOPSOIL Medium dense dark 200 | i 2t Cv kN/m*
0.20 |brown gravelly sand / 0.25
Medium dense dark orangish brown slightly 200 [ i
0.40 |clayey gravelly SAND. Gravel is fine to CA
coarse of sandstone =0 O 0.50
Moderately strong orange and greyish — 5
brown highly weathered silty SANDSTONE /] —ReA i
sandy SILTSTONE Y :
°'.: 6,8,8,9,13,32
o8] OC N=63 1.00
o 1.00-1.45m
=
1.30 5: 1.25
1.40 |Moderately strong orangish brown coarse | 100 Seb=nog O 1.40
grained SANDSTONE
Borehole Terminated at 1.40m due to refusal
Remarks: Key: Slotted Pipe = O Disturbed sample BH 5
Casing to 1.00m Plain Pipe Cy Shear vane
Dynamic windowless sampling by Terrier Rig to 1.40m Bentonite W Water sample
Borehole remained dry on completion Gravel Filter S Standard Penetration Test

Gas well installed to 1.40m with gas bung and cover

C Cone Penetration Test




GEOINVESTIGATE Ltd.

Your Ref. Our Ref.
Location: Proposed Development, Land off Huthwaite Lane, Thurgoland S35 7AF

16304

BH No.6 Sheet No. 1 of 1
DATE: 08-09-16

Depth Description of Stran Thick | Legend Gas Well | Sample Tesl SPT N Value Depth to | Depth
(m) -NEss Type Result { Depth) Water (m)
TURF / TOPSOIL Medium dense dark Pty Cv kN/m?
brown gravelly sand 300 =y O 0.20
0.30 : PR
Medium dense dark orangish brown slightly F'-__-_;:.‘"g_-‘-T.g;‘:",': s
clayey gravelly SAND. Gravel is fine to o5 7.800 8, ¥ o 0.50
coarse of sandstone 500 Peoie:T e
0.80 = 0.75
Moderately strong orangish brown coarse oA — L 3,4,7,9,12,30
grained SANDSTONE subE=nay OC N=48 1.00
EA=5 1.00-1.45m
700 = 1.25
U y's ] e P L
R =4
1.50 Q N=50/150mm 1.50
Borehcle Terminated at 1.50m due to refusal 1.50-1.65m
Remarks: Key: Slotted Pipe O Disturbed sample BH 6
Casing to 1.00m Plain Pipe Cv Shear vane
Dynamic windowless sampling by Terrier Rig to 1.50m Bentonite W Water sample
Borehole closed below 1.40m on completion *dGravel Filter § Standard Penetration Test

Gas well installed to 1.40m with bung and cover

C Cone Penetration Test




GEOINVESTIGATE Ltd.

Your Ref. Our Ref. G16304 BH No.7 Sheet No. 1 of 1
Location: Proposed Development, Land off Huthwaite Lane, Thurgoland S35 7AF DATE: 08-09-16
Depth Description of Strata Thick | Legend Gas Well Sample Test SPT N Value Depth to | Depth
(m) -ness Type Result {Depth) Water (m)
TURF / TOPSOIL Medium dense dark 200 | 2 e Cv kN/m?
0.20 [brown gravelly sand g o] 0.20
Medium dense dark orangish brown slightly o e
clayey gravelly SAND. Gravel is fine to :
coarse of sandstone o] 0.50
900 f.57a- 73] 0.75
423445
ocC N=16 1.00
1.10 1.00-1.45m
Moderately strong orange and greyish e 1.25
brown weathered silty SANDSTONE / :
sandy SILTSTONE
e (8] 1.50
i . isuon 1.8
Moderately strong orangish brown coarse i
grained SANDSTONE 300 s
2.00 e OC N=50/150mm 2.00
Borehole Terminated at 2.00m due to refusal T 2.00-2.15m
Remarks: Key: Slotted Pipe O Disturbed sample BH7
Casing to 1.00m Plain Pipe Cv Shear vane
Dynamic windowless sampling by Terrier Rig to 3.00m Bentonite W Water sample

Borehole remained dry on completion

R ¥4 Gravel Filter

Gas well installed to 4.00m with bung and cover

S Standard Penetration Test
C Cone Penetration Test




GEOINVESTIGATE Lid.

Your Ref. Our Ref. G16304 BH No.B Sheet No. 1 of 1
Location: Proposed Development, Land off Huthwaite Lane, Thurgoland S35 7AF DATE: 08-09-18
Depth Description of Strata Thick | Legend Gas Well | Sample Test SPTN Value Depth to | Depth
(m) -ness Type Result {Depth) Water {m)
TURF / TOPSOIL Medium dense dark Pl Cv kN/m?*
brown gravelly sand 300 / 0.20
0.30 4
Moderately strong crange and greyish | i
brown weathered silty SANDSTONE / 400 [EEEEES 0.50
sandy SILTSTONE
0.70 0.75
Maoderately strong orangish brown coarse '
grained SANDSTONE
1.00
1.25
1.60 e T
Borehole Terminated at 1.60m due to refusal T
Infiltration test carried out with borehole
base at 1.60m and casing at 1.00m
Remarks: Key: Slotted Pipe O Disturbed sample BH8
Casing to 1.00m Plain Pipe Cv Shear vane
Dynamic windowless sampling by Terrier Rig to 1.60m 237 Bentonite W Water sample

Borehole remained open and dry on completion
Infiltration testing carried out within borehole

E Z)Gravel Filter

S Standard Penetration Test
C Cone Penetration Test
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APPENDIX 2
MOISTURE CONTENT,
ATTERBERG LIMIT TEST RESULTS (TABLE 4)
AND INFILTRATION TEST RESULTS
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Our ref. G16304

GEOINVESTIGATE Ltd.

Atterberg Limit Test Results

Table 1

Your ref. Location: Proposed Development, Land off Huthwaite Lane, Thurgolanc
TP/ BH Sample Insitu % Passing Corrected Plastic Liquid Plasticity Soil
No. Depth Moisture BS 425 Moisture Limit Limit Index | Classification
(m) Content Micron Content (%) (%) (%)
(%) Sieve (%)
1 0.50 17.0 54.8 23.2 39.2 16.0 Cl
1.00 19.0
1.50 49
2 0.30 17.8
0.50 18.3
1.00 14.1 32.7 * * * *
1.50 13.9
2.00 2.8
3 0.20 11.6
0.50 19.8
1.00 7.3

* Note - essentially non plastic material




GEOINVESTIGATE Ltd.

Atterberg Limit Test Results

Our ref. G16304 Table 1

Your ref. Location: Proposed Development, Land off Huthwaite Lane, Thurgolanc
TP/BH Sample Insitu % Passing Corrected Plastic Liquid Plasticity Soil
No. Depth Moisture BS 425 Moisture Limit Limit Index Classification
(m) Content Micron Content (%) (%) (%)
(%) Sieve (%)
4 0.30 27.4
0.50 20.3
1.00 7.5
1.30 8.3
5 0.20 45.2
0.50 47 4
1.00 6.8 21.0 - ¥ « y
1.40 10.2

* Note - essentially non plastic material




GEOINVESTIGATE Ltd.

Atterberg Limit Test Results

Our ref. G16304 Table 1
Your ref. Location: Proposed Development, Land off Huthwaite Lane, Thurgolarc
TP /BH Sample Insitu % Passing Corrected Plastic Liquid Plasticity Soil
No. Depth Moisture BS 425 Moisture Limit Limit Index Classification
(m) Cantent Micron Content (%) (%) {%a)
{%) Sieve (%)
6 0.30 30.5
0.50 16.0
1.00 13.3
1.50 11.7
7 0.50 14.2
1.00 12.3
1.50 10.8
2.00 7.1
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Infiltration Test Result

E 0 G16304
G Land off Huthwaite Lane,
INVESTIGATE Thurgoland, S35 7AF
GEGLOGICAL GEQTECHNICAL GEGENVIROMMENTAL 08/09/16
Infiltration test 1
(In TPD)
Time/s | Depth to water/mm Pit dimensions:
0 300 L 350mm
60 305 W 350mm
120 309 D 800mm (filled to 0.30m below ground level)
180 31%
240 313 Internal surface area of pit to 50% depth* (m’): 0.4725 (as0)
300 315 Storage volume of pit 75% to 25% filled* (m’): 0.03063 (V,75.25)
600 321 Time to reach 75% filled* (s): Nol reached
900 326 Time to reach 25% filled* (s): Not reached
1200 330 Time from 75% depth to 25% depth* (s): - (to7s-25)
1500 333 * of 500mm filled depth
1800 337 v
e & p75 -~ 28
2400 342 Soil infiltration rate, f - WS
3000 347
3600 352 Source: BRE Digest 365 (BRE, 2007)
Failed test
Infiltration Test 1
360
350 )/"”
£ 340 /
£ 330 —e—Depth to
£
8 320 + water/mm
£
2 310 -
o
300
290 + ; , ; ! . ‘ : ,
0 500 1000 1500 2000 2500 3000 3500 4000
Time (s)




' Infiltration Test Result

GEO G16304
‘ INVESTIGATE Land off Huthwaite Lane, Thurgoland, S35 7AF

BEDLTSICA, GEOTELMSICA| GEDE RVIRONME N TAL 19/09/16
Infiltration test 2 Borehole dimensions:
(BH8) Depth of Casing, D= 100m
Depth to |ead/m f GwiL Diameter of Casing, D = 0.125 m
Time/s | water/m present) Cross-sectional area, A = 0.012277 m*
0 0 1.600 Depth below Casing, L= 0.60 m
30 0.07 1.530 Ground Water Level = N/A m
60 0.09 1.510 |Intake factor, F, using: i 2 xi
% 0.1 1.500 log, [(L 70} + 1 + (L7072}
120 0.13 1.470 Source: BS 5930
150 0.13 1.470 Intake factor, F= 1.660 m
180 0.15 1.450
210 0.18 1.420 Choose start time t; to be: t; = 30s
240 0.19 1.410 Choose end time t; to be: t, = 1800 s
270 0.2 1.400 Head at time t;, H, = 153 m
300 0.22 1.380 Head attime t;, H; = 094 m
420 0.26 1.340
480 0.28 1.320 Permeability, k, using: ¢ = Fﬁ}:—'—:-_ﬁ‘). log. g_i (general approach)
540 0.33 1.270 ! 3
600 0.35 1.250 Source: BS 5930
900 0.42 1.180
1200 0.53 1.070 Permeability, k = 2.04E-06 ms™
1500 0.61 0.990
1800 0.66 0.940
Infiltration Test 2 I
0.7 |
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APPENDIX 3
CHEMTECH ANALYTICAL
TEST REPORT
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/ CHEMTECH

7 CERTS environmental

TEE FETRORs O ASTRCTY
bt Castrrn s e

ANALYTICAL TEST REPORT

Contract no: 61257

Contract name: Land off Huthwaite Lane, Thurgoland, Sheffield, S35 7AF

Client reference: G16304b
Clients name: Geo Investigate

Clients address: Units 4 & 5, Terry Dicken Industrial Estate
Ellerbeck Way, Stokesley
North Yorkshire
TS9 7AE

Samples received: 13 September 2016
Analysis started: 14 September 2016
Analysis completed 20 September 2016

Report issued: 20 September 2016

Notes: Opinions and Interpretations expressed herein are outside the UKAS accreditation scope.
Unless otherwise stated, Chemtech Environmental Ltd was not responsible for sampling.
Methods, procedures and performance data are avallable on request.
Results reported herein relate only to the material supplied to the laboratory.
This report shall not be reproduced except In full, withour prior written approval.
Samples will be disposed of 6 weeks from Initial receipt unless otherwise instructed.

Key: U UKAS accredited test
M MCERTS & UKAS accredited test
$ Test carried out by an approved subcontractor
1/S Insufficient sample to carry out test
N/S Sample not suitable for testing
NAD No Asbestos Detected

D. fAk

‘Dave Bowerbank
Customer Services Co-ordinator

Approved by:

Unit & Parkhead, Greencroft Industrial Park, Stanley, County Durham, DHS 7YB Page 1 of 9 Pages
Tel 01207 528578 Fax 01207 529977 Emall info@chemtech-env.co.uk
Vat Reg No. 772 5703 18 Registered in England number 4284013

CE709 Test Report Issue 10 August 2016



Chemtech Environmental Limited

SAMPLE INFORMATION

MCERTS (Solls):

Sol!l descriptions are only intended to provide a log of sample matrices with respect to MCERTS valldadon. They are nct Intended
as full gecloglcal descriptions. MCERTS accreditation applles for sand, clay and loam/topsoll, or comblnations 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. Qther materials such as concrete, gravel and brick are not accredited If they comprise the major part of the sample.

All results are reported on a dry basls. Sampies dried at no more than 30°C In a drying cablnet,
Analytcal results are Incluslve of stones.

Lab ref I Sample Id Depth (m) [Sample description Material removed % Removed| ¢ Motsture
61257-1 BH1 0.20 Loamy Clay - - 13.1
61257-2 TPA 0.20 Loamy Clay - - 15.7
61257-3 TFB 0.15 Loamy Clay - - 16.7
612574 TRPC 0.40 Loamy Sand with Gravel - - 6.3
61257-5 TPD 0.20 Loam - - 20.5
612576 L v.20  {Loamy Clay ] T . 0.8
51267 Page 2 of 9 Pages
Land off Huthwalte Lane, Thurgoland, Sheffield, 535 7AF

G16304b

CE703 Test Regort Jttue 10 Auqst 2016




Chemtech Environmental Limited

SOILS

Land off Huthwalte Lane, Thurgoland, Shaffisld, S35 7AF
G16304b

CE709 Test Report lasua 10 August 1016

Lab number 61257-1 61257-2 612572 f1757-4 61257-5 61257-6
Sample Id BH1 TPA TPE TPC TPD TPE
Depth (m) 0.20 0.20 0.15 0,40 0.20 0.20
Daote sampled 0B/09/2016 | 08/09/2016 | 08/09/2016 | 08/09/2016 | 0B/09/2016 | 0B/0Y/2016
Teast Mathod Unite

Arsenic {total) CE127 " | malkg As 7.3 12 11 5.7 20 21
Boron (water soluble) CE0EI M | mg/xgB <0.5 <0.5 <0.5 <0.5 8.5 6.0
Cadmium (total) ce127 ™ | markg Cd <0.2 <0.2 <Q.2 <0.2 0.4 0.4
Chromium (total) CE127 ™ | mgikg Cr 102 107 :T] 79 :F] 103
Chromium (1L1) - ma/kg CrIll 102 107 B4 79 62 103
Chromium (VI) CE146 mg/kg Crvl <1l <l <1 <1 <1 <1
Copper (total) CE127 ™ | mp/kg Cu 21 20 20 14 a3 38
Lead (toral) CE127 ™ | moikg Pb 13 59 49 22 110 101
Mereury (total) CE127 " | mg/kg Hg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Nicke! (total) CE127 " | markg Ni 29 22 24 25 29 28
Selenium (total) CE127 " | myg/kg Se 0.9 0.9 0.8 0.7 1.3 1.2
ZIng (total) CE127 ™ | mg/kg 2n 95 76 73 59 173 165
gH CEODa ™ unlts 5.0 4.9 4.9 5.0 5.9 6.3
Sulphate {2:1 water solubrle) CEos1 ™ | my/l 50, 39 24 24 14 15 12
Sulphur (total) CE127 mg/kn S 165 247 340 189 420 366
Sulphide CE073 ma/kg 5% <10 <10 <10 <10 <10 <10
Cyanide {free) CEO77 mg/kg CN <1 <l <1 <l <1 <l
Cyanide (total} CE077 “ | mo/kg CN <l <1 <1 <1 <1 <1
Thiecyanate CE145 ™ | mg/kg SCN <1 1.3 1.4 <1 2.0 1.3
Phenals (total) CEQO7B mo/kg PhOH <0,5 <05 <0.5 «0,5 <0.5 <0.5
Total Organic Carbon (TOC) CED72"™ | % w/wC 1.19 - - - 4,09 -
Estimate of OMC (calculated from TOC)  |CEO72 ™ Yo wiw 2.05 - - - 7.05 -
PAH

Naphthalene CEOB7 " mg/kg 0.04 <0.01 0.02 0.01 0.08 0.03
Acenaphthylene CEQB7 M mg/fkg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acenaphthene cegsz mg/kg 0.02 <0.01 <001 <0.01 0.02 <0.01
Fluorene CE087 mg/kg 0.02 <0.01 <0.01 <0.01 0.02 <0.01
Phenanthrene Ceos7 " ma/kg 0.14 <0.02 0.03 0.03 0.34 0.12
Anthracene - CEOB7 Y mg/kg 0.03 <0.02 <0.02 «0.02 0.06 0.02
Fluoranthene ceos? mg/kg 0.12 <0.02 0.04 <0.02 0.38 0.23
Pyrene CE0B? ™ markg 0.12 0.02 0.03 <0.02 0.35 0.20
Benzo{a)anthracene CeoB? Y mgfkg 0.06 <0.02 <0.02 <0.02 0.16 0.11
Chrysane CEOB? " mg/kyg 0.06 <0,01 0.01 0.01 0.17 .11
|Benzotbifuoranthene CE0A7 ™ |  mg/kg 0.06 <0.02 0.02 <0.02 0.24 0.18
Benzo(k)fluoranthene CEDg? ™ mg/kg 0.03 <0.02 <0,02 <0.02 0.09 0.07
Benzo({a)pyrene Ceoa7 v mg/kg 0.05 <0.02 <f.02 <0.02 0.17 0.11
Indeno{123cd}pyrene Ceos7 mg/kg 0.03 «0.02 <0.02 <0.02 0.13 0.09
Dibenz{ah)anthracene CeEoe7 ™ mg/kg «<0.02 <0.02 <0.02 <0.02 0.03 0.02
Benzo{ghl)perylene ceoa7 ™ mg/kg 0.03 <002 0.03 <0.02 0.12 0.08
PAH (total of USEPA 16) CE087 ma/kg 0.82 <0.27 <0.27 <0.27 2.36 1.40
61257
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Chemtech Environmental Limited

SOILS

Lab rnumber 61257-1 61257-2 61257-3 61257-4 61257-5 61257-6
Sample Id BH1 TPA TPB TPC TPD TPE
Depth (m) 0.20 0.20 0.15 0.40 0.20 0.20
Date sampled 08/09/2016 | 08/09/2016 | 08/09/2016 | (870972016 | 0B/09/2016 | DB/09/2016
Test IMethod | units

TPH

VPH Aromatic (~EC5-EC7) CEO67 maikg - - <0.01 - - -
vPH Aromatle {»EC7-ECB) CEO67 mg/kg - - «<0.01 - - -
VPH Aromatic {>EC8-EC10) CE067 mafkg - - <0.01 - - -
EPH aromatle (»EC10-EC12) CE068 mg/kg . - <1 - - -
EPH Aromatic (»EC12-EC15) CED68 mg/kg - - <] - - -
EPH Aromatic (>EC16-EC21) CE068 mg/kg - - <1 - - -
EPH Aromatic {>EC21-EC35} CE0G8 mg/kg - - 2 - - -
EPH Aromatic {>EC35-EC44) CEO6G8 mg/kg - - <l - - -
VPH Aliphati¢ [>C5-C6) LEOG7 mg/kg - - 0.1 - - -
VFH Allphattc {>C6-C8) CFIRT mgfkg - . «8.1 - - -
VP Aliphatic (>C8-C10} CE06? marka - - «0.1 - - -
EPH Allphatic {>C10-C12) CEDGS ma/kg . - <4 - - -
EPH Allphatic {(>C12-C16) CEQES mp/kg - - 4 - - -
EPH Afiphatic (>C16-C35) CE0S8 myg/kg - - 117 - - -
EPH Allphatic {(>C35-C44) CEQGH rg/kg - - 36 - - -
Subcontracted analysls

Asbestos (qualitative) |$ L - - l NAD l - NAD - [ NAD
f::: :ﬂ' Huthwalte Lane, Thurgoland, Shetfield, S35 7AF Page 4 of 9 Pages
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Chemtech Environmental Limited

PREPARED LEACHATES

Lab pumber 81257-1L 61257-3L
sample i BH1 B
Depth (m) 0.20 0.15
Tost Method Units

Acsenic (dlssalved) CEL28 Y WO As 0.21 0.13
Baron {dissolved) CE128 Y po/l B 9 8
Cadmium (dissolved) cE128 Y pg/l Cd 0.09 <0.07
Chromium (dissaived) CE128 Y po/l Cr <0.2 <0.2
Copper {dlssolved) CE128 Y pg/l Cu 1.8 2.7
Lead (dissoived) Ceteg Y ug/I Po <0.2 <0.2
Mercufy (dissolved) CE128 Y wo/l Hg <0.008 <0.008
Nickel (dissolved) cE128 Y pa/i Nl 1.2 <0.5
Selenjum (dissolved} CcE128 Y ug/! Se <0.07 <0.07
2inc (dissolved) CE128 Y pg/l Zn 2 1
pH CEQO4 ¥ units 5.7 5.7
Sulghate CE045 Y | mg/1 SO, <10 =10
Sutphur {(dissalved) CE128 Y mg/t § 0.8 1.0
Suiphide CEOTY weAi 5% <100 <100
Cyanide (free) CE147 pg/l CN <20 <20
Cyanide (total} CE147 g/l CN <20 <20
Thiacybnate CED14 g/l SCN <200 <200
Phenols (total) CEL148 pg/l PhOH <10 <10
PAH

PAH (total of USEPA 16) ]&051 pg/l <l.6 <1.6

61257
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Chemtech Environmental Limited

METHOD DETAILS

METHODD |SOILS METHOD SUMMARY SAMPLE | STATUS LoD UNITS
CE127  |Arsenic {total) Aqua regia digest, ICP-M5 Dry M 1 mg/ky As
CEQ63 Boron (water soluble) Hot water extract, ICP-QES Dry M 0.5 myg/kg B
CE127 Cadmiym (total) Afua regla digest, [CP-MS Ory ™ 0.2 mg/kg Cd
CE127 Chrgmium (total} Aqua regla digest, ICP-MS Dy M 1 ma/kg Cr
- Chromlum (I} Calculation: Cr (total} - Cr (V1) Dry 1 mg/kg Crill
CE146 Chromium (V1) Add extraction, Celorimetry Dry 1 mg/kg Crvl
CE127 Copper (total) Aqua regia digest, IEP-HS Dry M 1 mg/kg Cu
CE127 Lead (ratal) Aqua regla digast, ICP-MS Dry ™M 1 mg/kg Pb
CE127  |Mercury (total) Aqua regla digest, [CP-MS Dry M 0.5 mg/kg Hg
CELI27 Nickel {tatal) Agua regla digest, ICP-MS Dry M 1 mg/kg Ni
CE127 Selenlum {total} Aqua regla digest, ICP-MS Dy M 0.3 mg/kg Se
CE127 ZIng (total) Aqua regia digest, JICP-MS Dry M 5 ma/kg Zn
CEDO4 pH Based on BS 1377, pH Mater Wet M - urtlts
CEO61  |Sulphate (2:1 water spiuble) AgQuaoua extroction, ICP-0E% Dry M 10 mg/! S0,
CE127 Sulphur (totai) Arirl avtraction, ICR-ME ury 100 mg/kg 5
CEQ79 Sulphlde Extraction, Continuous Flaw Colorimetry Wet 10 mg/kg S*
CEQ?Y Cyanide {frae) Extraction, Continuous Flow Colotimetry Wet 1 mg/fug CN
CEQ7?7 Cyanide (total) Extraction, Continuous Flow Colorimetry wet 1 mg/kg CN
CE145 Thiocyanate Weak acld extraction, Colarimetry Dry M 1 mg/ky SCN
CEQ78 Phenals (total) Extractlon, Continuous Flow Colerimetry Wet 0.5 mg/kg PhOH
CE072  [Total Organic Carbon (ToC) Removal o7 IC by acigcation, Cartron bry M 0.1 | %wwc
CEO072 Estimate of OMC (calculated from TOC) Calculation from Total Grganic Carbon DOry M 0.1 % Win
CEDB?  |Naphthalene Salvent extraction, GC-MS Wet M 0.01 mg/kg
CEQB? Acenaphthylene Solvent extractlon, GC-MS Wet M 0.01 mg/kg
CEDR7 Acenaphthene Solvent extraction, GC-MS Wet M 0.01 mg/kg
CE0B7 Fiuorene Solvent extractlon, GC-MS Wet u 0.01 mo/ka
CEQB? Phenanthrene Solvent extraction, GC-MS Wet M 0.02 mg/kg
CE0A7 Anthracene Solvent extraction, GC-MS wet u 0.02 mg/kg
CEDa7 Flugranthene Solvent extraction, GC-MS Wet ] 0.02 mo/kg
CEQ087  |Pyrene Solvent extraction, GC-MS Wet M 0.02 mg/kg
CEQB7 Benzo(a)anthracene Solvent extraction, GC-MS Wat u 0.02 ma/kg
CE087  |Chrysene Solvent extraction, GC-MS Wet M 0.01 myg/ky
CEQB? Benzo(b)fluoranthene Solvent extraction, GC-MS Wet M 0.02 ma/kg
CEN87 Benzo(k)fluoranthene Solvent extraction, GC-MS Wet M .02 mg/kg
CE087 Benza{a)pyrene Salvent extraction, GC-MS Weat v} 0.0z iy ky
CE087 Indenof{123cd)pyrene ' Solvent extractlon, GC-MS wet M 0.02 mg/kg
CEDB7 Dibenz(ah}anthracene Salvent extraction, GC-MS Wet M 0.02 mg/ky
CEDB? Benzo(ghlperylens Solvent extraction, GC-MS Wet M 0.02 mg/kg
CEQR7 PAH (total of USEPA 16) Seivent extraction, GC-MS Wwet 0.27 mg/kg
CEO67 VPH Aromatic (>ECS5-EC7) Headspace GC-FID Wet 0.01 mg/kg
CEQ&7 VPH Aromatic (>EC7-ECB) Headspace GC-FID Wet 0.01 mo/kg
CEDG7 VPH Aromatic {>EC8-EC10) Headspace GC-FID Wet 0.01 my/kg
CE0&S  |EPH Argmatic (>EC10-EC12) Solvent extraction, GC-FID wet 1 mglkg
61257 Page 6 of 9 Pages
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Chemtech Environmental Limited
METHOD DETAILS

METHOD |R0XLS METHOD SUMMARY SAMPLE | STATUS | LoD UNITS
CEDES EPH Aromatic (>ECt2-EC16) Sotvent extraction, GC-FID Wet 1 mg/kg
CEOSS EPH Aromatic {>EC16-EC21) Solvent extraction, GC-FI10 Wet 1 mg/kg
CE068 EPH Aromatic (>EC21-EC35) Shlvent extraction, GC-FID Wet 1 mg/ kg
CEO68 EPH Aromatic (>EC35-EC44) Solvent extraction, GC-FID Wet 1 mg/kg
CED67  |vPH Aliphatic {>C5-C5) Headspace GC-FID Wet 0.1 mogfig
CEDR&7 VPH Allphatlz (>C6-CB) Headspace GC-FIC Wet a.l mg/kg
CEDG? VPH Allphatic {>CB-C10) Headspace GC-FID wet 0.1 mg/kg
CEO6B EPH Aliphatic (>C10-C12) Solvent extractlon, GC-FID Wet 4 ma/kg
CEOG8  |EPH Aliphatic (>C12-C16) Solvent extraction, GC-FID Wet 4 mya/kg
CEQSA EPH Aliphatic (>C16-C35) Solvent extraction, GC-FID Wet 4 mg/kg
CEQ&R EPH allphatic {>C35-Ca4) Solvent extraction, GC-FID Wet 10 my/kg
[ asbestos (qualitative) HSG 248, Microscopy Dry u - -

61257
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Chemtech Environmental Limited

METHOD DETAILS

METHOD |[PREPARED LEACHATES METHOD SUMMARY STATUS LoD UNITS
CEQOL Leachate preparation (EA) LS 10:1 - -
CE128 Arsenic (dissolved) ICP-MS 3] 0.06 po/l As
CE128 Boren (dissalved) 1CP-MS U 6 pa/l B
CE128 Cadmium (dissolved) ICP-M5 U 0.07 po/l Cd
CE128 Chromiurn {dissoived) ICP-MS U 0.2 weilcr
CE128 Capper (dissalved) 1CP-MS v 0.4 Hg/l Cu
CE128 Lead (dissolved) ICP-M35 \! 0.2 ugll PL
CELZH Mercury (dissolved) lCP-NiS U 0.008 g/l Hg
CE128 Nickel {dissolved) ICP-MS U 0.5 wasl NI
CE128 Selenium {dissoived) ICP-MS u 0.07 g/l Se
CE128  |Zinc (dissotved) |rce-Ms u t wgA Zn
CEQR4 pH laased on BS 1377, pH Meter u - units
CEQ49 Sulphate Ien Chromatography u 10 mg/l SO,
CE128 Sulphur {dissolved) ICP-MS I} 0.2 mg/l s
CEQ79 Sulphide Contlnuous Mow Colormetry 100 gft 52-
CEL47 Cyanide (free) Distilation, Colorimmliy 20 Hg/1 CN .
CE147 Cyanide (total) Continuous Flow Colorimetry 20 po/i CN
CEOL14 Thiocyanate Colorimatry 200 nofl SCN
CE148 Phenols (totah) Continuous Flow Celorimeatry 10 wg/l PhQH
CEQS1 PAH (total of USEPA 16} Solvent extraction, GC-MS 1.6 vgfl
61257
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Chemtech Environmental Limited
DEVIATING SAMPLE INFORMATION

Comments
Sampie deviation is determined in accordance with the UKAS note "Guidance on Devlating Samples” and

based on referance standards and laborateory 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.
Chemtech Environmental Ltd cannot be held responsible for the integrity of sample(s} received if Chemtech

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 Sarnple 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 doviation)
61257-1 BH1 0.20 N

61257-2 TPA 0.20 N

61257-3 TPB 0.15 N

612574 TPC 0.40 N

61257-5 TPD 0.20 N

61257-6 TPE 0.20 N
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