
•

•

•

•

HARWORTH ESTATES LTD

NORTH GA WBER COLLIERY SITE, BARNSLEY

SUPPLEMENTARY GROUND INVESTIGATION REPORT

June 2009

Name Signature Date

Prepared by David Lindsay rc::477i June 2009

Reviewed b)' Mark Doherty ~ ~ June 2009

Issue Status Final L

I'urpose of Report For Design

Prepared by:

Scott Doherty Associates Ltd.
Den-'entside Business Centre

Conselt Business Park
Conselt

Co. Durh'Jm
DH86B1'

Telephone: 01207 693800
Fax: 01207 693801

Email: enquiries@seoltdoherty.eo.uk

mailto:enquiries@seoltdoherty.eo.uk


• HARWORTH ESTATES LTD

NORTH GA W8ER COLLIERY SITE, 8ARNSLEY

SUPPLEMENTARY GROUND INVESTIGATION REPORT

Table of Contents

Page No.

1. INTRODUCTION

2. MAIN GROUND INVESTIGATION 3

• 3. INTRUSIVE INVESTIGATIONS 8

4. GROUND CONDITIONS II

5. REVISED CONTAMINATION ASSESSMENT 16

6. DEVELOPMENT CONSIDERATIONS 34

7. REFERENCES 39

APPENDICES
Appendix A Exploratory Hole Logs
Appendix 8 Geotechnical Laboratory Test Certificates
Appendix C Chemical Laboratory Analytical Test Reports
Appendix D Summary Tables of Chemical Analysis
Appendix E Summary of Statistical Analysis

•
FIGURES
Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.
Figure 10.

•

Regional Location Plan
Plan showing Area of Sub-divisions
Revised Site and Exploratory Hole Location Plan
Geological Cross Section A-A'
Geological Cross Section 8-8'
Geological Cross Section C-C'
Geological Cross Section D-D'
Plan showing Rockhead Contours
Area of Principle PAH Contamination in Area 5
Revised Conceptual Site Model



•

•

•

•

North Gawber Colliery Site, Bamsley
Supplementary Ground Investigation Report

I. INTRODUCTION

1.1. Preamble

Scott Doherty Associates Ltd. (SDA) was appointed by Harworth Estates Ltd., part of UK
Coal Mining Ltd., to cany out a supplementary ground investigation at the former North
Gawber Colliery site at Mapplewell near Bamsley.

A regional location plan is included as Figure 1.

The investigation forms the third phase of work carried out at the site by SDA. Initial
investigations undertaken on behalf of UK Coal Mining Ltd. were then followed some years
later by a further phase of investigation on behalf of Gladedale (South Yorkshire) Ltd., the
latter to assess the possibility ofre-developing the site for housing.

The investigation described in this report, which forms the third phase of work, was designed
to supplement the information from the two previous phases of investigation and to establish
in detail the nature and extent of the chemical contamination at the site and the measurcs
required to safeguard the development and end-users.

With respect to the latter, this report was written on the assumption that the site will be re-
developed for housing with private gardens.

1.2. Prc\'ious Investigations

A desk study for a proposed surface mine at the site was carried out by the former British
Coal Open cast Executive (BCOE) in December 1990 (Ref. I). This was supplemented by an
extensive drilling programme.

A geo-environmental investigation was carried out by SDA for UK Coal Mining Ltd. in 2005
(Ref. 2), the purpose of which was to assist in the design of the surface mine and in particular
to establish the nature and extent of contamination as a result of the previous activities carried
out at the site.

The investigations undertaken by SDA for Gladedale (South Yorkshire) Ltd. in 2008 (Ref. 3)
were designed to provide further infonnation on the ground conditions at the site and to assess
in detail the geotechnical, geological and environmental risks. This investigation is referred to
in this report as the main ground investigation.

It is recommended that all previous reports are read in conjunction with this report. However,
only a summary of the main ground investigation is provided in this report.

1.3. Limitations and Usage

The recommendations provided in this report are based on the findings of the exploratory
holes and laboratory analysis. However, it should be pointed out that there may be conditions
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at the site which have not been revealed by the exploratory holes or which occur between
them.

As advised previously, it is recommended that a 'watching brief is adopted during the re-
development works and advice sought if conditions which have not been revealed by the
investigations come to light.

This report is written for Harworth Estates Ltd. and UK Coal Mining Ltd. It should not be
relied upon by any third party, and no responsibility is undertaken to any third party, without
the prior written consent of SDA.
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2. MAIN GROUND INVESTIGA nON

2.1. Preamble

The following provides a summary of the works undertaken and principal recommendations
of the main ground investigation report.

2.2. Outline of Work

The ground investigation initially comprised a detailed desk study followed by a site
inspection, the laller prior to commencing the intrusive works. The findings of the desk study
were used to plan the follow-on intrusive investigations and laboratory analysis.

The fieldwork comprised the excavation of trial pits and the drilling of boreholes with the
installation of standpipes for the monitoring of gases and groundwater levels. Samples were
ana lysed for geotechnical and chemical parameters.

A detailed assessment of the findings of the laboratory analysis was undertaken based on
which engineering recommendations were made.

For the purpose of the report, the site was split into five areas (designated Areas I to 5) as
shown on Figure 2. These area designations have been adopted for this report and have been
used as 'averaging areas' for the purpose of statistical analysis.

2.3. Published Information

The British Geological Survey (BGS) maps of the site show Middle Coal Measures strata at
or close to the surface. The maps also show the Kent's Thick coal seam sub-cropping within
the site and several other coal seams located at depth, the majority of which are understood to
have been worked.

The findings of the main ground investigation confirmed the published geology and proved
the presence of substantial thicknesses of made ground across the site including areas of
remnant foundations and sub-structures.

The Coal Authority records indicate the presence of workings at shallow depth and the
presenee of eight mine entries within or adjacent to the site including several possible gas
vents into deep mine workings. The shallowest recorded worked coal seam is the Kent's
Thick which has been worked by both underground and opencast methods.

The historical maps and photographs confirm that prior to the laller part of the 19th Century
the site comprised fields. After this date, Te-development of the site took place with the
construction of the former North Gawber Colliery with its associated eoke works, railway
lines and sidings. The colliery was closed in 1988 after which the colliery buildings were
demolished and the site partially reclaimed.

3 SDAl09002/FINAL
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The environmental searches confirmed no significant constraints to the proposed re-
development of the site for housing. subject to the findings of a detailed ground investigation.
However, the searches indicated the presence of potentially combustible soils (i.e. colliery
discards) and the need for basic radon gas protection.

Previous Studies

Desk Studv

The desk study carried out by the fomler BCOE in 1990 confirmed that in addition to coal
mining, the site has also been used for coke and gas production with the by-products from the
process used at a nearby chemical works.

The site was extensively drilled to investigate the Kent's Thick coal seam. The findings of the
drilling program were used in the geological interpretations which formed part of the main
ground investigation.

2.4.2. Investigation for UK Coal Mining Ltd.

2.5.

The exploratory holes identified the presence of made ground up to 13.8m thick across the
site. These deposits were underlain by a thin mantle of glacial till with Coal Measures
bedrock at 3.6 to 13.8m below ground level (bgl). Shallow perched water tables were
identified in the superficial deposits but groundwater was mostly absent from the exploratOl)'
holes.

Gas monitoring confirmed the presence of elevated levels of carbon dioxide in the made
ground deposits.

Analysis of the made ground identified elevated concentrations of heavy metals, inorganic
and organic compounds and also low pH values (i.e. acidic conditions). Analysis of
groundwater samples identified the presence of elevated levels of inorganic compounds and
hydrocarbons.

Intrusive Investigation

In order to confirm the findings of the desk study and previous investigations, intrusive
investigations were undertaken supported by detailed laboratory testing. Monitoring of
standpipes installed in boreholes was also undertaken to establish the gas regime at the site.

2.6. Ground Conditions

The exploratory holes indicated broadly similar ground conditions comprising thick and often
variable deposits of made ground overlying thin deposits of glacial till (sometimes absent)
and Coal Measures bedrock.

Remnant foundations comprising brick and concrete, the latter possibly reinforced, wcre
identified in the made ground deposits within Areas 2, 4 and 5. Similar thicknesses of made
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ground and glacial till to those In the prevIOus investigations were identified in the
exploratory holes.

The exploratory holes identified no clear visual and/or olfactory evidence of contamination
with the exception of one trial pit located in Area 5 which contained hydrocarbon odours.

2.6.1. Soils

The made ground was found to comprise four principal stratum types including buml and un-
burnt coarse colliery discard, fine colliery discard and demolition arisings. The glacial till
deposits (where present) were found to consist offinn and stiff CLAY with cobbles.

2.6.2. Bedrock

The Coal Measures bedrock comprise a sequence of sandstones, mudstones, siltstones and
coal, the latter including the Kent's Thick coal seam which averages Im thick and underlies
the northern part of the site.

The exploratory holes eon finned workings in the Kent's Thick coal seam in the north of the
site within influencing distance of the surface.

2.6.3. Groundwater

Groundwater was encountered in the exploratory holes at or close to the interface betwecn the
made ground and glacial till deposits.

2.6.4. Gases

Monitoring of the standpipes between December 2007 and November 2008 confinned
negligible levels of methane and low flows. However, elevated levels of carbon dioxide up to
J 1.8% by volume were identified in some of the standpipes.

A gas risk assessment advised gas protection measures consisting of a gas-proof barrier and a
ventilated sub-floor void. It should be noted that these measures are in addition to those
required for radon gas protection as advised previously.

2.6.5. Geotechnical Parameters

Geotechnical analysis of samples from the exploratory holes confinned the variable nature of
the made ground deposits and the largely competent nature of the in-situ glacial clays.

2.7. Chemical Contamination

Chemical analysis con finned widespread arsenic, sulphates and low pH values in the made
ground deposits and localised areas of elevated copper, zinc and petroleum hydrocarbons.
Leaching tests con finned generally low solubility.
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Analysis of groundwater samples indicated elevated levels of cadmium, nickel, selenium,
boron and sulphates in Area 5, but otherwise elevated levels of sulphates across most of the
site with elevated nickel and hydrocarbons in Areas 3, 4 and 5.

Visual assessment of the colliery discards confirmed the presence of appreciable amounts of
coal and other carbonaceous materials. Tests confirmed that these deposits are potentially
combustible.

2.8. Development Considerations

2.8.1.

2.8.2.

The following development issues were discussed in the report.

Foundations and Sub-structures

Extensive brick and concrete foundations and sub-structures were found in Areas 2 and 5. The
report advised that all obstructions should be removed and re-processed on site to produce
secondary aggregate for re-use in the works as granular fill and for backfilling the
excavations.

Mine Workings

The investigation confinued the presence of shallow mine workings in the Kent's Thick coal
seam beneath the northern half of the site.

Stabilisation of the workings was advised consisting of drilling and grouting. The stabilisation
area was estimated at about 4.3 hectares based on a seam thickness to rock cover ratio of I: IO.

The mine shafts and adits located within the development area will require stabilising m
advance of foundation construction.

2.8.3. Mine Entries

2.8.4.

The report advised drilling and grouting of the shafts followed by the construction of a
concrete cap at rockhead or, if too deep, on competent glacial till. In the case of the adits, the
report advised sealing the entrance with brick or concrete followed by drilling and grouting.

Sterile Zones

The report advised sterile zones above the treated mme shafts and adits within which no
building development should take place.

2.8.5. Contamination

Chemical analysis confirnled the potentially combustible nature of the made ground and in
particular the predominant colliery discards.

6 SDN09002IFINAL



-------------------- ------- ----

•

•

•

•

North Gawher Colliery Site, Barnsley
Supplementary Ground Investigation Report

The report advised the provision of a Im thick soil cap across the site to safeguard against
accidental ignition of the colliery discards and to protect the end-users from the contamination
in the made ground deposits.

No major issues were identified in respect of leaching of contaminants out of the made
ground deposits and groundwater quality in the Coal Measures strata.

2.8.6. Gases

The gas risk assessment advised a gas-proof barrier in the floor slab and the inclusion of
ventilated sub-floor void (i.e. suspended floor slabs). The report advised that the gas-proof
barrier should also be radon proof.

2.8.7. Foundations

The report advised a range of possible foundation types including strip and trench fill
footings, rafts, stone columns and driven steel piles.

The report advised that the final decision of what foundations to adopt should be based on the
earthworks design and the findings of any post-earthworks investigations.

2.8.8. Earthworks

The ground investigation predicted few problems with the earthworks assuming that the bulk
of the fill comprised the predominant coarse colliery discards.

2.8.9. Ftoads

Tests on the predominant coarse colliery discards indicated high California Bearing Ratio
(CBR) values. However, much lower values were reported for the glacial till deposits and fine
discards.

2.8.10. Concrete

Based on the findings of the chemical analysis, the report advised a concrete grade of DC-4
and the additional requirement of a 1200 gauge polythene sheet or the equivalent proprietary
protective coating.

7 SDN090021FINAL
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INTRUSIVE INVESTIGATIONS

3.1. Preamble

As already mentioned, the works described in this report represent the third phase of ground
investigation.

The main emphasis in the design of the investigation was to obtain as much information as
possible on the chemical contamination at the site in order to determine the risks and hence
the nature and scope of any remedial measures.

The principal aims of this investigation can be summarised as follows:

• To establish the extent of the contamination 'hot spots' identified in the main ground
investigation.

• To determine the full thickness of the made ground deposits in areas where it was not
possible to do so in the main ground investigation.

• To provide further chemical data to allow a revised contamination assessment to be
carried out.

Although not a main objective of the investigation, a small number of samples were analysed
for geotechnical parameters to supplement those available from the main ground
investigation.

The investigation comprised the excavation of an additional sixty trial pits at selected
locations within the site and at centres varying between 25 and 40m. The trial pits were
designated TPs 101, 102 etc. In addition, four trial pits (designated Asbestos 1 to 4) were
excavated in an area where cement-bound asbestos was found.

The positions of the trial pits are shown on the revised site and exploratory hole location plan
included as Figure 3. Also shown on the plan are the exploratory holes from the previous
investigations.

3.2. Fieldwork

The fieldwork comprised the excavation of sixty trial pits, the majority within Area 5. The
trial pit logs are included in Appendix A.

The trial pits were excavated to a maximum depth of 6.6m bgl using a Komatsu PC290 and
CAT 4320 hydraulic excavator. Samples were taken comprising small disturbed samples
(designated ES) for chemical analysis and bulk disturbed samples (designated B) for
geotechnical analysis.

8 SDN09002IFINAL
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The samples for chemical analysis were placed in borosilicate glass jars with screw lids and
stored in cool boxes. The samples for geotechnical analysis were placed in plastic bags and
secured with heavy duty plastic ties.

Hand shear vane tests were carried out in some of the trial pits to provide an approximate
assessment of undrained shear strength. The test results (peak results) are included on the trial
pit logs.

All the trial pits were backfilled with compacted arisings following completion of logging and
sampling.

3.3. Laboratory Analysis

3.3.1. Preamble

Selected samples from the trial pits were analysed in the laboratory for geotechnical and
chemical parameters as described below.

3.3.2. Geoteehnieal

Bulk samples were analysed for the following:

• Natural moisture content, Atterberg limits, dry density/moisture content relationship
(using 2.5kg rammer), CBR and moisture condition value.

The testing was undertaken by Professional Soils Laboratory Ltd. (PSL) of Doncaster In

accordance with BS 1377 (Ref. 4). The laboratory test reports are included in Appendix B.

3.3.3. Chemieal

Small disturbed samples were analysed for the following:

• Arsenic, cadmium, chromium, copper, lead, mercury, nickel, selenium, zinc, pH, acid
soluble sulphate, sulphide, cyanide, toluene extractable matter (TEM), phenols, PAHs
and soil organic matter.

In addition to the above, selected samples were analysed by polarised light microscopy for
asbestos.

Further analyses were carried out on those samples exceeding the designated screening values
as follows:

• Sulphur, water soluble sulphate and water soluble magnesium on samples with acid
soluble sulphate levels exceeding 5000 mg/kg.

• Speciated petroleum hydrocarbons (aliphatic/aromatic carbon banding) on those
samples with TEM levels exceeding 500 mg/kg. Similar analyses were carried out 011

9 SDAl09002/FINAL
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samples with TEM levels between 250 and 500 mg/kg to verify the validity of the
TEM test as a screening tool for hydrocarbon contamination.

• Speciated PAHs on those samples with total PAHs above 15 mg/kg which represents
the SDA generic soil screening value for a 1% SOM soil.

Leachability tests were carried out on those samples with the highest levels of contamination
as deterrnined from the above analyses.

Leachate, surface and groundwater samples, the lalter from standpipes installed as part of the
main ground investigation, were ana lysed for the following:

• Arsenic, boron, cadmium, chromium, copper, lead, mercury, nickel, selenium, zinc,
pH, sulphate, sulphide, cyanide, phenols, PAHs and total petroleum hydrocarbons
(TPHs).

The testing was undertaken by Chern tech Environmental Ltd. (CE) of Conselt. The analytical
test reports are included in Appendix C.

10 SDN090021FINAI.
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4. GROUND CONDITIONS

4.1. Preamble

As already described in Section 2.6. the mam ground investigation identified variable
thicknesses of made ground overlying thin deposits of glacial till, which in turn were
underlain by Coal Measures bedrock.

The made ground deposits comprise four principal stratum types namely, burnt and un-burnt
coarse colliery discards, fine colliel)' discard (fonner settlement lagoon deposits) and
demolition arisings. The underlying glacial till deposits comprise mostly finn and stiff CLAY
with cobbles. Detailed strata descriptions are provided on the exploratory hole logs included
in the main ground investigation report.

The general distribution of soil types present at the site is shown on the revised geological
cross sections included as Figures 4 to 7. In compiling the cross sections, use has been made
of the exploratory holes from the previous ground investigations.

It should bc noted that the ground conditions between the exploratory holes are approximate
only and significant variations in material types can occur over relatively short distances. The
groundwater conditions shown on the sections are those identified at the time of the
investigation and during the subsequent monitoring.

The following discussion relates to the ground conditions identified in the trial pits. Detailed
strata descriptions can be found on the trial pit logs included in Appendix A.

4.2, Topsoil

Topsoil was mostly absent from the trial pits but where present it was found to be of poor
quality and O.2m thick or less.

4.3. Made Ground

4.3.1. Preamble

Made ground was encountered in all the trial pits. The deposits are vel)' similar to those
described in the main ground investigation report, comprising burnt and un-burnt, coarse
colliery discards, fine colliery discards (fomler lagoon deposits), reworked clays and
demolition arisings.

Typical soil descriptions are provided below with detailed descriptions provided on the trial
pit logs:

• Burnt, coarse colliery discards - typically red and brown, sandy GRAVEL with
cobbles and boulders.

II SDN09002IFINAL
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• Un-bumt, coarse colliery discards - mostly grey and black, clayey, sandy GRAVEL
or sandy, gravelly CLA Y with cobbles and boulders.

• Fine colliery discards - mostly soft and firm, black, sandy SILT/CLAY.

• Reworked clay - typically finn and stiff, reworked glacial till with variable amounts
of coarse colliery discard (bumt and un-bumt).

A summary applicable to each of the designated averaging areas (Areas I to 5) is provided
below (refer also to Figure 2).

4.3.2. Area 1

4.3.3.

This area comprises the land presently occupied by the football pitch and mostly comprises
colliery spoil.

The trial pits indicate the thickness of the made ground to be in the range 2.2 to >6.5m. The
made ground comprises mostly coarse colliery discards (bumt and un-bumt) and reworked
clays.

The full thickness of the made ground was not detemlined in TPs 101. 106 and 115 which
were located on the uppennost terrace adjacent to the football pitch in the north-west comer
of the site. Previous exploratory holes suggest that the made ground deposits could be as
much as 14m thick but may be thicker in places.

No remnant foundations were found in the trial pits but reference should be made to the
comments provided in the main ground investigation report.

Area 2

This area comprises the relatively flat lying ground which was previously occupied by the
railway lines and sidings. Several areas of remnant foundations and sub-stmctures are prcsent
within this part of the site.

The trial pits indicate recorded thicknesses in the range 1.3 to >6.4m. The thickest deposits
wcre identified in the northern/central part of thc area along the fonner railway corridor
wherc the main ground investigation identified up to 7m of fill, but possibly thicker, along the
shoulders of the embankments.

The made ground present within this part of the sitc comprises mostly coarse colliery discards
(burnt and un-bumt) with some reworked clays and a localised area of fine collic!)' discard in
TP 109.

Rcmnant foundations were identified at shallow depth in TPs 119 and 126 (i.e. upper 1.3m)
within the same areas as those identificd in the main ground investigation.

12 SDN09002IFINAL
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• 4,3,4, Area 3

This area comprises gently sloping ground, the eastern part of which includes several remnant
foundations. A drainage ditch traverses this part of the site in a north-west to south-east
direction.

The trial pits indicate recorded thicknesses in the range 1.3 to >4.2m. The made ground
present within this area of the site comprises mostly coarse colliery discards (burnt and un-
burnt) with localised areas of reworked clays.

In the south of the area (TP 143), a l.3m thick band of fine colliery discard was recorded
sining directly above the glacial till deposits. Similar deposits were identified in the main
ground investigation.

4.3.5. Area 4

• This area comprises the southern portion of the site within the area formerly occupied by the
lagoons.

The trial pits indicate recorded thicknesses in the range I to >5m. The made ground is thickest
in the southern/central and south-eastern parts of the site where the main ground investigation
identified up to 8.5m of made ground. Several of the trial pits within this part of the site
exhibited repeated collapses within the made ground deposits. In addition, remnant
foundations were identified in TP 146.

The made ground comprises coarse colliery discards (burnt and un-burnt) with some localised
areas of reworked clays. However, fine colliel)' discards were encountered within and
adjacent to the fonner lagoons in TPs 148, 152, 154 and 155.

4.3.6. Area 5

• This area comprises the former colliery and associated works.

The trial pits indicate recorded thicknesses in the range 1.2 to >6.6m and the made ground
comprises mostly coarse colliel)' discards (burnt and un-burnt) and demolition arisings. The
main ground investigation indicates that the made ground deposits are up to 10m thick in
places.

13 SDN090021F1NAL
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Glacial Till

Where present, the glacial till comprises mostly firm and stitT CLA Y with cobbles. Recorded
thicknesses lie in the range >0.4 to> 1.5m.

4.5. Bedrock

4.6.

4.7.

4.7.1.

4.7.2.

Bedrock was encountered in a number of the exploratory holes as detailed below (the figures
in parenlhesis refer to the deplh ranges reported in the main ground investigation).

• Area l-4t04.lmbgl(4.6to 13.8mbgl)
• Area 2 - (2.8 to 8.2m bgl)
• Area 3 - (3.5 to 4.9m bgl)
• Area4-(2.5 t09.lm bgl)
• Area 5 - 1.2 to 5.8m bgl (1.4 to 10.lm bgl)

A plan showing the revised rockhead contours is provided as Figure 8.

Groundwater

Groundwater was encountered in some of the exploratory holes as shallow perched waler
tables within the made ground deposits.

Monitoring of the standpipes installed for the main ground investigation indicates
groundwater levels in the range 0.1 to 7.2m bgl.

Geotechnical Parameters

Preamble

In order to supplement the infonnation obtained from the main ground investigation,
additional geotechnical analysis was undertaken on selecled samples of made ground and
glacial till as described in Section 3.3.2.

Made Ground

Tests on the predominant coarse colliery discards and reworked clays indicate the following:

• Natural moisture content - 17 to 43% with a mean of 23%.
• Liquid limil- 48 to 54% with a mean of 62%
• Plastic limit - 22 to 32% with a mean of27%
• Maximum dry density - 1.18 to 1.71 Mg/m3 with a mean of 1.5 Mg/mJ

• Optimum moisture contents - 14 to 17% with a mean of 16%
• CBR - 4.2% (one result only)
• Moisture condition value - 6 to 16.1 with a mean of 11

14 SDN090021F1NAI.
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In general, these results are similar to those reported previously for the fine and coarse
colliery discards.

4.7.3. Glacial Till

Only a small number of samples from the glacial till deposits were selected for laboratory
analysis.

Natural moisture contents range between 20 and 24% with liquid and plastic limits of 49 and
20% respectively. A single CBR test and two moisture condition value tests indicate results of
3% and 5.5 to 9.5 respectively.

In general, these results are similar to those reported previously.

15 SDN090021FINAL
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5. REVISED CONT AMINA nON ASSESSMENT

5.1. Preamble

The results of chemical analyses undertaken on soil and water samples collected during this
investigation are included in Appendix C and a series of summary tables are presented in
Appendix D.

Reference should be made to the previous ground investigation reports for details of all the
earlier chemical test results.

In total, three hundred and twenty seven soil samples were selected for chemical analysis
comprising two hundred and seventy three from the made ground and fifty four from the
underlying glacial till deposits. In addition, thirty two samples of made ground were analysed
for leaching. Twelve groundwater samples and four surface water samples were also
analysed.

The site has been assessed based on the five averaging areas previously described. The results
applicable to each area (Areas I to 5) are discussed separately below.

5.2. Soils Metbodology

5.2.1. Preamble

The Contaminated Land Exposure Assessment (CLEA) model developed by the Environment
Agency (EA) and Defra provides a methodology for assessing risks to human health from
contamination in soil. The technical framework for applying a risk management process for
dealing with land affected by contamination is provided in CLR II (Ref. 5).

In the past, the CLEA model has been used to derive Soil Guideline Values (SGVs) which are
scientifically based generic assessment criteria for evaluating the long-term risks to human
health from chemical contamination. However, recent changes to the CLEA guidance have
led to the withdrawal of the SGV reports, some of which have not yet been replaced.

In the absence of new SGV reports and for the purpose of this contamination assessment.
screening of the chemical test results has been undertaken by comparing them with the
previously accepted SGVs and assessment criteria as described in the main ground
investigation report. These are based on residential land after-use with private gardens (i.e.
the most stringent type ofland use).

5.2.2. CLEA SGVs

The SGVs derived by the CLEA model became widely adopted as a screening tool for use in
the assessment of land affected by chemical contamination. As such they were designed to be
protective of human health based on a range of land after-use options including residential
with and without plant up-take, allotment and public open spaces and commercial/industrial.
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Until new SGV reports are published, the former SGVs are still considered suitable for
carrying out generic assessments. The SGVs represent conservative 'trigger' values which. if
exceeded, provide an indication of where there might be an unacceptable risk to human health
and that further investigation and/or remediation may be required.

SDA Soil Screening Values

SGVs were only issued for a small range of contaminants. In the absence of SGVs for many
commonly occurring contaminants, SDA in association with Environmental Simulations
International Ltd. (ESI) of Shrewsbury derived their own set of generic soil screening values
(GSSVs) for initial contaminated land assessment.

The algorithms provided in CLR 10 and its associated Briefing Notes I to 4 and errata
(which have since been withdrawn but are largely carried through in new guidance) were
coded by SDMESI into a human health risk assessment model. In that approach, probability
density functions (PDFs) were required to allow probabilistic modelling of a number of input
and output parameters. The Monte Carlo simulation package 'Crystal Ball' was therefore
incorporated within a spreadsheet model to provide this facility. The model was developed
and thoroughly tested using contaminants for which official SGVs and EA toxicological
reports already existed.

The CLEA guidance emphasises the importance of developing a conceptual model to provide
a qualitative definition of the physical structure of the site, the types of contamination present
and the pathways by which contamination can reach the potential receptors. The conceptual
model is defined in terms of source, pathway and receptor as described below.

Source

The host material for the source can be specified as one of several standard soil types, or
alternatively a user-defined soil type based on site-specific data. The GSSVs provided in the
report are based on the standard CLEA sandy soil with organic matter contents (SOMs) of
1%, 2.5% and 5%, and also on the standard CLEA clay soil with an SOM of 5%.

Pathway

The CLEA methodology gives four options for land-use. All four of these are incorporated
into the model and can be modified if required to represent alternative land-uses. The standard
land-uses were used to define the GSSVs provided in this report.

There are five potential contaminant pathways resulting from these land-uses, all of which are
represented in the modelling tool. These are summarised as follows:

1. Ingestion of soil and household dust.
2. Ingestion of contaminated vegetables and of soil attached to vegetables.
3. Dermal contact with soil and household dust.
4. Inhalation of fugitive dust (indoor and outdoor).
5. Inhalation of vapours (indoor and outdoor).
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Receptors

All of the age categories defined in the CLEA documentation are available. These include
individual yearly classes between the ages of 0 and 16 years, followed by the 'working life'
class spanning from 16 to 59 years, and the post work age class of 60 to 70 years. The
defaults for the standard land-uses are 0 to 6 years for residential and allotments, and 16 to 59
for commercial/industrial.

5,2.4. Range of GSSVs

5.2.5.

5.3.

5.3.1.

To date. the model has been used to derive GSSVs for boron, copper, zinc, cyanide, phenol
(also available as CLEA model SGV), benzene, xylene, MTBE, PAH and TPH.

SDA GSSVs Model and Report

A full copy of the model and the associated report is available on request from SDA.

Analysis of Soil Data

Preamble

Assessing the risk of contaminants posing a hazard to human health is based on a two-tier
approach. The first level screening assessment helps identitY those contaminants which
exhibit concentrations above the screening values. These contaminants are then subjected to a
more detailed second level assessment involving a statistical analysis in accordance with
C1EH/CL:AIRE guidance (Ref. 6).

The statistical analysis is based on two fundamental tests for comparing soil contamination
levels with screening values as set out in CLR 7 (Ref. 7). These are the mean and maximum
value tests.

In the mean value test, the aim is to detennine the 95% confidence limits of the measured
mean of a sample population and then compare the upper 95th percentile value (US., value)
with the screening value for that particular contaminant. On the assumption that the site is
considered to be contaminated, the purpose of the analysis is to judge whether there is
sufficient statistical evidence to show that the true mean concentration of the contaminant is
less than the critical concentration (i.e. screening value).

The maximum value test is used to detennine if the maximum value of a set of results is a
'hot spot' or outlier or whether it is part of the anticipated range for the site as a whole.

In these analyses, it is recognised that sample data may follow different types of distribution,
many of which can be approximated to nonnal or log nonnal but different algorithms exist for
calculating the mean of the population and identifying potential outliers depending on the
underlying distribution. For this revised contamination assessment, the statistical analyses
were carried out using the ESI Contaminated Land Statistics Calculator (Version 1.2) which
has been developed in accordance with the CIEH/CL:AIRE guidance.
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Summaries of the assumptions made and findings of all the statistical analyses are provided in
Appendix E. It should be noted that non-detects were generally set to half the detection limit,
although where a high proportion of non-detects existed in the sample population, these were
sometimes treated as a separate data set.

The following screening assessment is based on the test results from all three phases of
ground investigation. The results applicable to the made ground and glacial till deposits are
tabulated in Appendix D and discussed below for each of the five separate averaging areas
(Areas 1 to 5).

5,3.2. Made Ground

Area I

A total of twenty one made ground samples were ana lysed comprising seven samples from
each of the three phases of investigation.

The first level screening assessment (see Table I) indicates marginally elevated levels of
arsenic in five samples and marginally elevated levels of cadmium in one sample. No other
elevated results were recorded.

The results of the statistical analysis on the arsenic and cadmium results are provided below:

• Arsenic - calculated US., value of 18.4 mg/kg which is less than the screening value.
The analysis indicates no outliers.

• Cadmium - calculated US., value of 0.61 mg!kg which is less than the screening
value. The analysis indicates one marginally elevated outlier in BH 8 (2005) at 4.0m
depth.

Inorganic Compounds

The first level screening assessment (see Table 2) indicates no results above the screening
values although several samples recorded pH values less than 5.5. thus indicating acidic
conditions.

Organic Compounds

The first level screening assessment (see Table 3) indicates elevated TEMs in two samples,
both of which also recorded elevated PAHs.

The results of the statistical analysis on the TEM results are provided below:

• TEM - calculated US., value of 317 mg/kg which is less than the screening value.
The analysis indicates one outlier which when removed from the data set reduces the
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• US's value to 279 mglkg. Speciated PAH and petroleum hydrocarbon analysis on the
outlier confirms no significant contamination (see Tables 3A and 3B).

Area 2

A total of forty two made ground samples were ana lysed compnsmg ten, fifteen and
seventeen samples from the 2005, 2008 and 2009 investigations respectively.

The first level screening asscssment (see Table 4) indicates elevated levels of arsenic in
twenty eight samples and marginally elevated levels of cadmium (two samples), nickel (one
sample) and copper (one sample).

•
The results of the statistical analysis on the arsenic, cadmium, nickel and copper results are
provided below:

• Arsenic - calculated US" value of 30.1 mg/kg which is above the screening value.
The analysis indicates no outliers, thus suggesting that the contamination is
widespread.

• Cadmium - calculated US" value of 0.6 mg/kg which is less than the screenll1g
value. The analysis indicates no outliers.

• Nickel - calculated US" value of 26.1 mg/kg which is less than the screening value.
The analysis indicates no outliers.

• Copper - calculated US" value of 57 mg/kg which is less than the screening value.
The analysis indicates no outliers.

Inorganic Compounds
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• The first level screening assessment (see Table 5) indicates nine samples with elevated
sulphate, seven of which also have elevated sulphur. Seventeen samples also recorded pH
values less than 5.5, thus indicating acidic conditions.

The results of the statistical analysis on the sulphate results are provided below:

• Sulphate - calculated US" value of 4,066 mg/kg which is less than the screening
value. The analysis indicates no outliers.

Organic Compounds

The first level screening assessment (see Table 6) indicates elevated TEMs 111 fourteen
samples, two of which also recorded elevated PAHs.

• The results of the statistical analysis on the TEM and PAH results are provided below:
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• • TEM - calculated US.l value of 964 mg/kg which is above the screening value. The
analysis indicates three outliers which when removed from the data set reduces the
US., value to 552 mg/kg which is only marginally above the screening valuc. The
three outliers are significantly above the screening value and are present in TPs 5, 7
and 9 (2008). Speciated PAH and petroleum hydrocarbon analysis on these outlicrs
(see Tables 6A and B) indicates no significant contamination albeit marginally
elevated benzo(a)pyrene in one sample (TP 5).

• PAH - calculated US., value of 8.5 mg/kg which is less than the screening value. The
analysis indicates no outliers. Speciated analysis confirms that the principal elevatcd
PAH compound is benzo(a)pyrene which is marginally elevated in both samplcs.

Based on a statistical analysis of the speciated TPH results on all fourteen elevated TEM
samplcs. onc marginally clevated aromatic C,., outlier was identified in TP 135 (2009).

• Arca 3

A total of fort)' one made ground samples were ana lysed comprising seven, twenty and
fourteen samples from thc 2005, 2008 and 2009 ground investigations respectively.

The first level screcning assessmcnt (see Tablc 7) indicates elevated levels of arsenic in
twenty six samples and marginally elevated levels of cadmium (four samplcs) and nickel (onc
sample).

The results of thc statistical analysis on the arsenic, cadmium and nickel results are provided
below:

•
• Arsenic - calculated US" value of 40.5 mg/kg which is above the screening value.

The analysis indicates no outliers, thus suggesting that the contamination is
widcspread.

• Cadmium - calculated US., value of 0.53 mg/kg which is less than the screcning
value. The analysis indicates no outliers.

• Nickel- calculated US" value of27.7 mg/kg which is less than the screening value.
The analysis indicates no outliers.

Inorganic Compounds

The first level screening assessment (see Table 8) indicates twenty two samples with elevated
sulphate. eighteen of which also recorded elevated sulphur. Twenty five samples also
recorded pH valucs Icss than 5.5, thus indicating acidic conditions.
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The results of the statistical analysis on the sulphate results are provided below:
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• • Sulphate - calculated US., value of 17,167 mg/kg which is above the screening
value. The analysis indicates no outliers, thus suggesting that the contamination is
widespread.

Organic Compounds

The first level screening assessment (see Table 9) indicates no results above the screening
values, thus indicating no significant organic contamination.

Area 4

A total of fifty eight made ground samples were ana lysed comprising seventeen, twenty five
and sixteen samples from the 2005, 2008 and 2009 investigations respectively.

• The first level screening assessment (see Table 10) indicates elevated levels of arsenic m
thirty samples.

The results of the statistical analysis on the arsenic results are provided below:

• Arsenic - calculated US., value of 26.2 mg/kg which is above the screening value.
The analysis indicates no outliers, thus suggesting that the contamination is
widespread.

Inorganic Compounds

The first level screening assessment (see Table 11) indicates thirteen samples with elevated
sulphate, twelve of which also recorded elevated sulphur. A total of sixteen samples recorded
pH values less than 5.5, thus indicating acidic ground conditions.

• The results of the statistical analysis on the sulphate results are provided below:

• Sulphate - calculated US., value of 4,982 mglkg which is less than the screening
value. The analysis indicates no outliers.

Organ ic Compounds

The first level screening assessment (see Table 12) indicates elevated TEMs in three samples,
two of which also recorded elevated PAHs.

The results of a statistical analysis on the TEM and PAH results are provided below:

•
• TEM - calculated US., value of 698 mg/kg which is above the screening value. The

analysis indicates three outliers which when removed from the data set reduces the
US., value to 172 mg/kg which is less than the screening value. The three outliers are
above the screening value, two of which are significantly above. The outliers are
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• present in TPs 36 and 45 (2008) and TP 139 (2009). Speciated PAH and petroleum
hydrocarbon analysis on these outliers (see Tables 12A and 12B) indicates no
significant contamination albeit two marginally elevated benzo(a)pyrene results in
TPs 36 and 45 (2008) and one marginally elevated dibenz(ah)anthracene result in TP
36 (2008).

• PAH - calculated US" value of 6 mglkg which is less than the screening value. The
analysis indicates three outliers as described above, two of which are above the
screening value.

A statistical analysis of the speciated petroleum hydrocarbon results for the three elevated
TEM samples indicates no elevated results.

Area 5

• A total of one hundred and eleven made ground samples were analysed comprising thirty
four, thirty eight and thirty nine samples from the 2005, 2008 and 2009 investigations
respectively.

The first level screening assessment (see Table \3) indicates elevated levels of arsenic in sixty
samples and numerous much smaller exceedances of cadmium, chromium, copper, nickel and
zinc.

The results of the statistical analysis on these results are provided below:

• Arsenic - calculated US" value of 27.2 mglkg which is above the screening value.
The analysis indicates no outliers, thus suggesting that the contamination is
widespread.

• • Cadmium - calculated US" value of 0.8 mglkg which is less than the screening
value. The analysis indicates two outliers which when removed from the data set
reduces the US" value to 0.72 mglkg. The two outliers are above the screening value
and are present in TP 20 (2005) and TP 121 (2009).

• Chromium - calculated US" value of 20.1 mglkg which is less than the screening
value. The analysis indicates one outlier which when removed from the data set
reduces the US" value to 19.4 mglkg. The outlier is present in TP 104 (2009) and is
only marginally above the screening value.

• Copper - calculated US" value of 45.2 mglkg which is less than the screening value.
The analysis indicates no outliers.

• Nickel - calculated US" value of 30 mglkg which is less than the screening value.
The analysis indicates three outliers which when removed from the data set reduces

•
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• the US's value to 24.7 mglkg. The three outliers are present in TPs 58, 69 and 73
(2008) and are only marginally above the screening value.

• Zinc - calculated US's value of 91.5 mgfkg which is less than the screening value.
The analysis indicates one outlier which when removed from the data set reduces the
US's value to 86.6 mglkg. The outlier is present in TP 58 (2008) and is above the
screening value.

Inorganic Compounds

Thc tirst level screening assessment (see Table 14) indicates thirty four samples with elevated
sulphate, twenty nine of which also recorded elevated total sulphur. Four samples also
exceeded the screening value for sulphide. A total of thirty two samples recorded pll values
less than 5.5, thus indicating acidic ground conditions.

• The results of the statistical analysis on the sulphate and sulphide results are provided below:

• Sulphate - calculated US's value of 7.087 mglkg which is less than the screening
value. The analysis indicates no outliers.

• Sulphide - calculated US" value of 19.6 mgfkg which,s less than the screening
value. The analysis indicates no outliers.

Organic Compounds

The tirst level screening assessment (see Table 15) indicates elevated TEMs in thirty one
samples, twenty of which also recorded elevated PAils, all of which were ana lysed for
speciated PAils and petroleum hydrocarbons.

The results of a statistical analysis on the TEM, PAil (total and speciated) and speciated
petroleum hydrocarbon results (see Tables 5A and B) are provided below:
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• • TEM - calculated US's value of 478 mgfkg which is less than the screening value.
The analysis indicates no outliers.

• PAil (total) - calculated US" value of 36.5 mglkg which is above the site screening
value. The analysis indicates no outliers, thus suggesting that the contamination is
widespread.

• Naphthalene - calculated US" value of 18.3 mglkg which is marginally above the
screening value. The analysis indicates two outliers which when removed from the
data set reduces the US" value to 3.8 mgfkg which is less than the screening value.
The outlier in TP 72 (2008) is above the screening value.

•
• Benzo(a)anthracene - calculated US" value of 47.9 mglkg which is above the

screening value. The analysis indicates one outlier which when removed from the
data set gives a reduced US" value of 12.4 mglkg which is marginally above the
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• screening value. The outlier is present in TP 72 (2008) and is above the screening
value.

• Benzo(blfluoranthene - calculated US., value of 46.0 mglkg which is above the
screening value. The analysis indicates one outlier which when removed from the
data set gives a reduced US., value of 15.2 mg/kg which is also above the screening
value. The outlier is present in TP 72 (2008).

• Benzo(klfluoranthene - calculated US., value of 27.6 mg/kg which is below the
screening value. The analysis indicates one outlier which when removed from the
data set gives a reduced US., value of 12.3 mglkg which is also less than the
screening value. The outlier is present in TP 72 (2008).

•
• Benzo(alpyrene - calculated US., value of 14.5 mglkg which is above the screening

value. The analysis indicates no outliers, thus suggesting that the contamination is
widespread.

• Dibenz(ahlanthracene - calculated US., value of 2.8 mglkg which IS above the
screening value. The analysis indicates no outliers.

• Aromatic C~-C7 - calculated US" value of 0.04 mglkg which is less than the
screening value. The analysis indicates one outlier which when removed from the
data set gives a reduced US., value of 0.03 mglkg. The outlier is present in TP 66
(2008) and is only marginally elevated.
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• Aliphatic ClQ-CJl - calculated US., value of 38 mglkg which is less than the
screening value. The analysis indicates no outliers.

Combustibilitv

• As describcd in the main ground investigation report, samples of made ground with elevated
loss on ignition (LOI) values (i.e. >25% by weight) were ana lysed for calorific value (CY).

A summary of the results for each of the five designated areas is provided below:

• Area I - LOI values in the range 7.8 to 40.4% by weight with one sample out of
seven exceeding 25% by weight. A CY test on the same sample recorded a result of
5,235 kJ/kg.

• Area 2 - LOI values in the range 5.6 to 52.5% be weight with five samples out of
fifteen exceeding 25% by weight. CY tests on all five samples indicate results in the
range 1,901 to 7,277 kJ/kg.

• Area 3 - LOI values in the range I to 46.5% by weight with five samples out of
nineteen exceeding 25% by weight. CY tests on all five samples indicate results in the
range 5,142 to I J ,488 kJlkg.

•
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• • Area 4 - La) values in the range 3,5 to 65.7% by weight with two samples out of
twenty five exceeding 25% by weight. CV tests on the two samples indicate results of
7,875 and 13,389 kJ/kg.

• Area 5 - La! values in the range 1 to 32.4% by weight with two samples out of thirty
eight exceeding 25% by weight. CV tests on the two samples indicate results of 6160
and 7,411 kJ/kg.

The LOI tests confirm that fifteen samples from Ihe made ground exceeded the site screening
value of 25% by weight, thus confirming that the samples are potentially combustible due to
the presence of residual coal. Tests carried out on the same fifteen samples indicate CVs
generally above 5,000 kJ/kg up to a maximum recorded value of 13,389 kJ/kg.

•
It is generally agreed that samples with a CV of 10,000 kJ/kg or above are combustible,
whilst those between 7,000 kJ/kg and 10,000 kJ/kg are considered to be at risk of
smouldering. Under laboratory conditions smouldering can occur in samples with CVs less
than 7,000 kJ/kg, but under 2,000 kJ/kg it is unlikely thai a sample will bum at all.

Asbestos

Cement-bound asbestos was found in TP 102A (2009). Four trial pits (designated Asbestos I
to 4) were excavated in the vicinity ofTP 102A but no other asbestos was found.

Twenty nine samples of made ground from various other locations across the site were testcd
and found to contain no asbestos. However, in view of the history of the site the possible
presence of asbestos cannot be n1led out and as such a 'watching brier is recommended
during the works.
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Tests Applicable to Concrete Design

• As previously mentioned, total sulphur, water soluble sulphate and water soluble magnesium
tests were carried out on those samples with total sulphate levels exceeding 5,000 mglkg.

A summary of the results applicable to Areas I to 5 is provided below:

• Area I - total sulphate levels in the range 200 to 8,800 mglkg. Total sulphur, water
soluble sulphate and magnesium levels of 2,815 to 3,998 mglkg, 715 to 1,750 mg/I
and 35 to 78 mg/I respectively.

• Area 2 - total sulphate levels in the range 74 to 45,992 mglkg. Total sulphur, water
soluble sulphate and magnesium levels of 2,750 to 17,073 mg/kg, 251 to 3,303 mg/I
and 18 to 105 mg/I respectively.

• Area 3 - total sulphate levels in the range 634 to 60,100 mglkg. Total sulphur, water
soluble sulphate and magnesium levels of 2,231 to 27,260 mg/kg, 38 to 25,406 mg/I
and 5.8 to 221 mg/I respectively.

•
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• Area 4 - total sulphate levels in the range 500 to 36,254 mg/kg. Total sulphur, water
soluble sulphate and magnesium levels of 1,998 to 19,980 mglkg, 107 to 3,192 mgll
and 16 to 322 mgll respectively.

• Area 5 - total sulphate levels in the range <100 to 66,589 mg/kg. Total sulphur, water
soluble sulphate and magnesium levels of 1,969 to 23,120 mg/kg, 30 to 2,229 mgll
and 1.5 to 141 mgll respectively.

5.3.3. Summary of Results - Made Ground

In total, two hundred and seventy three samples of made ground were analysed as discussed
above.

• Area I - the analyses indicate no significant metal, inorganic or organic
contamination although acidic conditions prevail (pH less than 5.5).

• Area 2 - the analyses indicate widespread contamination by arsenic and acidic
conditions (pH less than 5.5). However, nO significant inorganic or organic
contamination was found, although some minor TPH and PAH exceedances are
highlighted by the analyses.

• Area 3 - the analyses indicate widespread contamination by arsenic and sulphates.
However, no significant organic contamination was found although acidic conditions
prevail (pH less than 5.5).

• Area 4 - the analyses indicate widespread contamination by arsenic and also the
presence of acidic conditions (pH less than 5.5). No significant hydrocarbon
contamination was found although some minor PAH exceedances are highlighted by
the analyses.

• Area 5 - the analyses indicate widespread contamination by arsenic and only a small
number of other mostly minor exceedances including cadmium, chromium. nickel
and zinc. with acidic conditions prevailing. There are indications of widespread PAH
contamination, in particular of benzo(b)fluoranthene, benzo(a)pyrene,
dibenz(ah)anthracene. The analyses indicate no significant contamination by
petroleum hydrocarbons.

With respect to the PAH contamination identified in Area 5, it is noted that the samples form
a grouping in an area where there was no visual andlor olfactory evidence of hydrocarbons
(see Figure 9). However, the trial pits identified the presence of variable amounts of
bituminous materials in the made ground deposits (i.e. lamlacadam), and in one location the
presence of an old chemical drum. By removing from the data set the elevated cluster of
results highlighted on Figure 9, a recalculation of the US" values for the three main PAH
contaminants indicates no significant PAH contamination in Area 5, thus confinning the
localised nature of the contamination.
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• Of particular significance is that no evidence of significant contamination associated with the
former coke ovens was found, However, in view of the history of the site, it is possible that
presently undiscovered areas of contamination may exist at the site. Allowance should
therefore be made for supervision of the earthworks by an experienced environmental
scientist/engineer.

Although no asbestos was identified in the samples the possibility cannot be ruled out that it
may be present and in particular within the made ground deposits and in and surrounding
remnant foundations and sub-structures.

In addition to the normal chemical tests, further speciated TPH analyses were conducted on
samples of made ground from all areas with 250 mg/kg < TEM < 500 mg/kg. Results from all
of these analyses indicated no significant concentrations of aromatic/aliphatic petroleum
hydrocarbons above the site screening values, thus confirming the validity of using TEM as a
screening tool for hydrocarbons.

• 5.3.4. Glacial Till

Area 1

Two samples were ana lysed.

The first level screening assessment (see Table 16) indicates one marginally elevated level of
nickel.

Inorganic and Organic Compounds

The first level screening assessments (see Table 17 and 18) indicate no elevated results.

• Area 2

Eleven samples were analysed.

The first level screening assessment (see Table 19) indicates one marginally elevated level of
cadmium. The results of a statistical analysis on the cadmium results are provided below:

• Cadmium - calculated US., value of 0.82 mg/kg which is less than the screening
value. The analysis indicates no outliers.

Inorganic Compounds

The first level screening assessment (see Table 20) indicates two samples with pH values less
than 5.5, thus indicating acidic conditions .•
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Organic Compounds

The first level screening assessment (see Table 21) indicates two elevated TEM results. The
results of a statistical analysis on the TEM results are provided below:

• TEM - calculated US" value of 216 mg/kg which is less than the screening value.
The analysis indicates no outliers. Speciated PAH and petroleum hydrocarbon
analyses on the samples indicate no significant contamination.

Area 3

Nine samples were analysed.

• The first level screening assessment (see Table 22) indicates two elevated arsenic results. The
results of a statistical analysis on the arsenic results are provided below:

• Arsenic - calculated US" value of 30.9 mg/kg which is more than the screening
value. The analysis indicates no outliers, thus indicating widespread contamination.

Inorganic Compounds

The first level screening assessment (see Table 23) indicates two samples with pH values less
than 5.5, thus indicating acidic conditions.

Organic Compounds

The first level screening assessment (see Table 24) indicates one elevated TEM result. The
results of a statistical analysis on the TEM results (see Tables 24A and 8) are provided
below:• • TEM - calculated US" value of 247 mg/kg which is less than the screening value.

The analysis indicates no outliers. A PAH analysis on the same sample indicates a
result of 50 mgikg which is above the screening value. Speciated analysis confirms
marginally elevated benzo(a)pyrene and no significant petroleum hydrocarbons.

Area 4

Seventeen samples were analysed.

The first level screening assessment (see Table 25) indicates one elevated level of arsenic.
The results of a statistical analysis on the arsenic results are provided below:

•
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• Arsenic - calculated US" value of 10.1 mglkg which is less than the screening value.
The analysis indicates no outliers.

Inorganic and Organic Compounds

The first level screening assessments (see Tables 26 and 27) indicate no elevated results.

Area 5

Seven samples were analysed. The first level screening assessment (see Tables 28 to 30)
indicate no elevated results other than five samples with pH values less than 5.5, thus
indicating acidic conditions.

Summary of Results - Glacial Till

A total of fifty five samples were analysed. The analyses indicate that in general the glacial
till deposits are uncontaminated.

However, elevated arsenic, cadmium, nickel and PAHs were identified in a small number of
samples from Areas I to 4 which may suggest localised leaching of contaminants out of the
made ground deposits.

In addition, several samples from Areas 3 and 5 recorded pH values less than 5.5, thus
suggesting acidic conditions.

5.4. Analysis of Leachates

A total of thirty two made ground samples were submitted for leachate analysis based on the
2008 and 2009 ground investigations (only limited testing was carried out in the 2005 ground
investigation).

The results of the leachate tests are summarised in Table 31 in Appendix D where they are
compared principally with the EQS Freshwater Standards (Ref. 8).

Where there are no screening values in the EQS list, the results were compared to the UK
Drinking Water Standards (Ref. 9) although it should be recognised that the latter are often
more stringent.

The results indicate slightly elevated levels of selenium in one sample from Area I (compared
to the UK Drinking Water Standards) and slightly elevated concentrations of sulphates in
three samples from Area 3 and one from Area 5.

Elevated total PAHs were recorded in one sample from Area 4 and two from Area 5
(compared to the UK Drinking Water Standards). while elevated TPHs were found in ten
samples from across all areas (also compared to the UK Drinking Water Standards).
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The results of the leachate tests suggest that there are soluble and hence potentially mobile
concentrations of TPHs and, to a lesser extent, PAHs and sulphates, in the made ground
deposits.

Analysis of Groundwater

A total of twelve groundwater samples were ana lysed as described in Section 3.3.3.

The results are presented in Table 32 in Appendix D and the standpipe locations are indicated
with the letter 'P' on Figure 3.

The results indicate marginally elevated levels of cadmium and elevated levels of selenium
and nickel in one sample from Area 5. In addition, elevated sulphates were recorded in
samples from across the site and low pH values were recorded in samples from Arcas 4 and 5.

Elevated PAHs were recorded in samples from the 2005 ground investigation in Areas 4 and
5 but not in any samples taken in 2008 and 2009. Elevated TPHs were identified in six
samples from Areas 3, 4 and 5.

On the basis of the above analyses and in particular the results from the 2005 ground
investigation, hydrocarbon impacted groundwater is present in Areas 4 and 5 but not
elsewhere within the site and not in samples taken in 2008 and 2009.

Elevated sulphates are present in the groundwater across the site with elevated levels of nickel
and selenium in one sample from Area 5.

5.6. AnalYSis of Surface Waters

5.7.

5.7.1.

Surface waters were taken from the site at the locations shown on Figure 3. In total, four
samples were taken and analysed as described in Section 3.3.3. The results are summarised in
Table 33 in Appendix D.

The analyses indicate elevated sulphates in one sample taken from Area 4 (Sample A).

Revised Conceptual Model

Preamble

The following qualitative risk assessment was undertaken to determine the risk to both
humans and the environmental receptors posed by the site. The assessment presents risks
based on the information contained in this report and draws on the infonnation provided
above.

5.7.2. Concept

The risk assessment is a qualitative source-path way-receptor assessment. It is proposed to
demonstrate whether or not contamination is likely to come into contact with the receptors
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(people, structures, controlled waters, etc.), and whether that contact is likely to be potentially
hamlful.

Risk is defined as the combination of the consequences of a harmful effect and the probability
of its occurrence. The existence of a pollutant linkage is heavily dependent on the site use as
well as the environmental conditions.

The ground investigation has established that the north-east part of the site has been occupied
in the past by a colliery and coke ovens with railway lines and sidings and associated mine
structures. Much of the site was also covered in colliery spoil heaps and slurry lagoons. The
site is undennined and parts have also been opencasted.

The former uses of the site would be considered to pose a high risk of causing significant
ground contamination.

5.7.3. Sources of Contamination

The ground investigation confirms the presence of elevated levels of arsenic in the made
ground deposits across the site. Localised outliers of cadmium, chromium, copper. nickel and
zinc have also been recorded in the northern part of the site, but these tend to be only
marginally elevated.

Elevated levels of sulphates were identified in the made ground deposits in Areas 2 to 5 and
tests confinn generally acidic conditions over much of the site. Tests also indicate that the
made ground deposits. which comprisc largely colliery discards, are potentially combustible.

Localised areas of hydrocarbon contamination were identified in Areas 2 and 4 and in
particular Area 5. A grouping of samples in Area 5 with elevated levels of PAIls can be
attributed to the presence of bituminous materials in the made ground deposits. It should be
noted that no evidence of significant contamination was found anywhere on the site which
would relate to typical waste products from the former coke works.

The underlying glacial till deposits do not contain any significant contamination. However,
isolated, elevated metals and hydrocarbons were identified in a small number of samples from
Areas I to 4 which may suggest some localised leaching of contaminants out of the made
ground.

Groundwater across the site contains elevated sulphates. In addition, localised areas of low
pH and elevated metals are indicated by the analyses. The groundwater present in Areas 4 and
5 in particular is impacted by hydrocarbons based on the findings of the 2005 ground
investigation. However, samples taken from the same standpipes in 2008 and 2009 recorded
much lower levels of hydrocarbons. No significant contamination is present within surface
waters.

5.7.4. Receptors

The receptor is the potential recIpIent of the pollution to which significant harnl or
deterioration in quality may be caused.
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The receptors under consideration include the following:

• Human site users - site workers and the residents of the houses which will ultimately
occupy the site.

• Groundwater in the underlying aquifer.
• Surface water courses - drainage ditches, ponds etc.
• Vegetation -landscaping following re-development of the site.
• Adjacent land and properties.
• Buildings on the site - services and foundation concrete.

Pathways

Migration pathways are the routes by which contamination may move towards the target. The
pathways for exposure of human targets include dermal contact, ingestion and inhalation.
Humans may also come into contact with gases which can build up in confined spaces within
and below the houses.

The pathway for exposure of plants is by direct contact with the root system, or root up-take
of phytotoxic contaminants dissolved in the soil or water.

The pathways for exposure of adjacent land and properties, groundwater or surface water are
either from direct surface water run-off carrying contaminants in suspension or dissolved in
the water, or by downward seepage of waters leaching contaminants in combination with
lateral movement towards neighbouring properties via the groundwater.

The principal pathways by which targets might become exposed to contamination include:

• Direct human contact with contaminated soil or water.
• Surface run-off of contamination.
• Leaching of contamination into the groundwater and migration of groundwater.
• Gas migration into buildings or confined spaces.

• Plant uptake.
• Contaminated soil or groundwater coming into contact with buildings, foundations or

buried structures.

5.7.6. The Model

A representation of the revised conceptual model based on the findings of this report tS

presented as Figure 10.
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DEVELOPMENT CONSIDERA nONS

6.1. Preamble

6.2.

6.3.

For the purpose of the following discussion, use is made of the same section headings as those
in the main ground investigation report.

It should be stressed that the advice and recommendations presented in Section 8 of the above
report are still largely valid.

Where little or no change is indicated by the findings of this report, only a summary of the
findings of the previous report is provided.

General Issues of Development

The previous report referred to phased development of the site which is still likely, as is the
need for an extensive earthworks operation. A preliminary ground model for the earthworks
has been prepared by SDA using the McCarthy Taylor Land Survey Software (LSS).

The materials used in the earthworks will comprise mostly coarse colliery discards which, for
the most part, should be suitable for re-use in the works as engineered fill. In addition to the
colliery discards, an appreciable volume of secondary aggregates may also be available from
re-processing of remnant brick and concrete foundations and sub-structures.

It is assumed that the site will be re-developed for housing with private gardens and in the
most part the structural loads will be light to moderate. Infrastructure will be required
consisting of roads and drainage, the latter of which could be deep.

Obstructions in the Ground

The previous report refers to the presence of surface hardstanding and remnant brick and
concrete foundations and sub-structures, the majority left over from the demolition of the
former colliery buildings.

The remnant foundations and sub-structures are for the most part substantial and deep. The
concrete is likely to be heavily reinforced, thus requiring the use of heavy duty plant and
machinery. In order to avoid the creation of 'hard spots' below the development platfonn, all
obstructions of the type described above should be removed and the resulting excavations
backfilled with engineered fill.

It is recommended that the removal of remnant foundations and sub-structures is supervised
on a full-time basis. The individual appointed to carry out this task will be responsible for
identifying any areas of contamination and for ensuring that the works are undertaken III

accordance with the remedial method statement.
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6.4. Mine Workings

The Kent's Thick coal seam underlies most of the northern half of the proposed re-
development area.

The seam has been worked at shallow depth and is present within influencing distance of the
surface. Remedial works are required consisting of drilling and grouting to fill the void spaces
and to strengthen the ground in advance of construction. It is recommended that these works
are carried out following the preparatory earthworks.

With respect to the shafts and adits, the remedial works will involve drilling and grouting and
in the case of the shafts, the construction of a reinforced concrete cap. The remedial works to
the adits will typically comprise sealing the entrance with brick or concrete followed by
infilling with grout via boreholes drilled into the roof.

A 'no-build' zone will be required above and adjacent to the mine entries as discussed in the
previous report.

6.5. Opencast Workings

The Kent's Thick coal seam has been worked by opencast methods in the eastern half of the
site close to its sUb-crop. The workings are very shallow and of limited extent when compared
to the overall site area.

6.6. Contamination Issues

6.6.1. Pream hie

The revised contamination assessment provided in Section 5 of this report supersedes that
provided in the previous report.

In general, the assessment confirms widespread contamination by arsenic and sulphates and
acidic conditions across the site and principally within the colliery discards.

Several other exceedances are indicated by the analyses but these tend to be localised and
therefore of minor importance.

With respect to organic contaminants, the only issue appears to be PAHs within Area 5 but
not petroleum hydrocarbons.

6.6.2. Combustibility

Visual assessment of the colliery discards confirnls the presence of large amounts of coal and
other carbonaceous materials.
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Tests confirm that these materials are potentially combustible. The standard technique to
safeguard against heating by surface fires is the placement of aim thick soil cap over the
potentially combustible soils as advised in the previous report.

6.6.3. Remediation

At this stage it is considered that the provision ofa 1m thick soil cap across the site should be
sufficient to protect the end-users from the contamination in the made ground deposits.

These materials can be re-used in the earthworks operations without limitation provided they
are isolated below the soil cap. The exception to this rule is within the area highlighted on
Figure 9 where the assessment indicates a grouping of elevated PAH results.

It is recommended that this area is treated separately by excavating out the made ground
deposits, followed by screening to remove over-sized materials and placing in temporary
stockpiles for sampling and confirmatory chemical analysis.

Subject to the findings of the analyses, it may be possible to re-introduce the materials back
into the site or alternatively carry out remediation to reduce the PAH concentrations to an
acceptable level for human health subject to the capping described above.

Leaching tests confirm soluble and hence potentially mobile concentrations ofTPHs and, to a
lesser extent, PAHs and sulphates in the made ground deposits. Groundwater contains
elevated levels of sulphates and occasionally low pH values. The 2005 investigation indicates
hydrocarbon impacted groundwater in Areas 4 and 5 but samples taken in 2008 and 2009
indicate much lower levels, thus suggesting either an improvement in water quality in the
intervening period or very variable conditions.

The contamination in the groundwater is typical of fonner colliery sites and groundwater
quality generally within the Coal Measures strata. It should be noted that there is no evidence
at present to suggest that the activities carried out at the site have significantly impacted
groundwater quality.

This last statement is supported to a degree by the lack of significant contamination in the
surface waters which also points to relatively low levels of leaching due to surface water
infiltration and run-off from the site.

6.7. Gas Emissions

A detailed gas risk assessment confirms the need for gas protection measures consisting of a
gas-proof barrier in the floor slab and a ventilated sub-floor void. The barrier should also be
radon proof.

6.8. Foundation Design and Construction

The advice and recommendations provided in the previous report are still largely valid and
reference should therefore be made to the report for a discussion on foundation options.
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Following confinnation of the final earthworks design and layout, it is recommended that
these recommendations are re-assessed and if necessary, an addendum report issued.
Notwithstanding the above, it is likely that the development will comprise a range of different
foundation types which will be dictated by the post-earthworks made ground profile.

It is likely that in the northern half of the site, reinforced strip or trench fill footings founded
in the in-situ soil and/or rock strata should be suitable.

In the southern half of the site and in particular within areas of deep fill (i.e. >2.5m thick),
more extensive foundations may be required consisting of rafts or piles, the latter end-bearing
in rock.

Earthworks

The earthworks operations should prove relatively straightforward although hea\)' duty plant
may be required to remove remnant foundations, sub-structures and competent bedrock.

The predominant colliery discards should be relatively easy to excavate with conventional
hydraulic plant as proved the case in the ground investigations.

Unstable ground conditions and groundwater may be encountered within the fine colliery
discards (fonner lagoon deposits) present within the southern half of the site as shown on
Figure 6 in the previous report.

6.1O. Pavement Design

6.1 I.

The coarse collie!)' discards (burnt and un-burnt) should provide a satisfactory sub-grade for
the development roads, drives, parking areas etc.

High CBR values are likely assuming adequate placement and compaction although soft spots
should be treated by digging out and replacing with engineered fill.

The reworked clays and in-situ glacial tills offer generally lower CBR values and both
materials will be susceptible to water softening upon exposure. A capping layer will be
required.

Concrete Design

An assessment of the results of all chemical testing carried out during the 2005. 2008 and
2009 ground investigations indicates the following characteristic values for the made ground
deposits:

• Water soluble sulphate - 3,514 mg/litre SO,
• Water soluble magnesium- 153 mg/litre Mg
• Total potential sulphate - 5.17% SO,
• pH-3.8
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• Referring to the design guidance contained in BRE Special Digest No. I (Ref. 10), the a
Design Sulphate Class of DS-5 and ACEC rating of AC-5 apply for a brownfield site with
static groundwater conditions. Referring to table D I in the same publication, a concrete grade
of DC-4 is indicated, but with the requirement for an additional protection measure (APM)
consisting of a coating or water resistant membrane, the requirement for which is similar to
those for coatings.

With respect to membranes, it is recommended that a 1200 gauge polythene sheet or an
equivalent coating is used to line excavations for strip or trench fill footings or to line a site
prior to casting a raft foundation.

The analyses carried out as part of this investigation confirm the classification that was
previously arrived at.

6.12. Existing Drainage

• The investigations and checks advised in the previous report with respect to the underground
sewer in the southem half of the site are still advised.

6.13, Additional Works

The following additional works are recommended following completion of the preparatory
earthworks:

• Investigations to locate the mine shafts and adits. This could be undertaken at the
same time as the drilling and grouting of the Kent's Thick coal seam and adits.
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• Investigations to determine the made ground profile following completion of the
preparatory earthworks.

• • The installation and monitoring of surface settlement points in areas of deep fill to
check on post-earthwork settlements.
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Pho raph: "JIt;'rata Samples Tests -.-
Depth Legend Description Strala Depth ""'_ Depth Type Depth MEXE Shear Vane

(m) (Thickness) (m) Level (mAOD) (m) (m) (PeakIRes)

TOPSOIL. 0" 000< 0.10 ES
- MADE GROUND (Colliery

(0..45)- discard consisting of dark grey 0<. ES
claybound fine 10 coarse gravel n= ~~

- I'\. of subangular mudstone). /

-1.00
MADE GROUND (Colliery
discard consisting of red fine 10 (0.80) ,,'" ES
coarse gravel of angular and
subangular burnt shale). •n 897 •- ------------------------ End of Trial Pit at 1.40 m

-
-2.00-

--
-
-
-3.00-

---
-4.00---
--
-

Date of Excavation: 22/04/2009 Groundwater:

Equipment: CAT 4320 Groundwater not encountered.

Logged By: B Johnsoo

Ground Level: 91.1

Coordinates: 433116E - 409794N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sam ole • Ooen Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

ASBESTOS 1 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002
11'10 CllI:'"
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Photograph: Strata Samples Tests

Depth Legend Description Strata Depth Reduced Depth Type Depth MEXE Shear Vane
(m)

~

(Thickness) (m) level (rrAOD) (m) (m) (PeakJRes)

- ~ MADE GROUND (Colliery
discard consisting of black fine

~ 10coarse gravel of angular and
- subangular ash, coal and9 mudstone, Rubber machine (1.20) 0.60 ES- belt present also).

-1,00
~- ,~ ~~

~ ~
MADE GROUND (Colliery- discard consisting 01 red fine 10 1.40 ES- coarse sandy gravel of 311gular- (O.BO)

3S ~
and SUbangular burnt shale.

- Many cobbles of burnt shale- and some metal bars present O~ 8920-2.00 ~_~~l__________________~,
End of Trial Pit at 2.00 m

-
-3.00-

f-4.00

-
-

--
-

Dale of Excavation: 2210412009 Groundwater:

Equipment: CAT 4320 Groundwater not encountered.

Logged By: B Johnson

Ground Level: 91.2

Coordinates: 433123E - 409801N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample
EW Waler Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Samole - Ooon Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

ASBESTOS 2 SCOTT
NDrth Gawber Colliery DOHERTY

Project No. 09002
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~raPh: ~rata --Samples Tests
Depth Legend Description Strata Depth R""""" Depth Type Depth MEXE Shear Vane

(m) (Thickness) (m) level (mAOD) (m) (m) (PeakIRes)

~

MADE GROUND (Colliery
discard consisting of dark grey

0.30 ES- fine 10 coarse gravel of
subangular mudstone and

~
some bumt shale. Some

- cobbles of burnt shale and

~
mudstone and many cobbles (1.70)

rt,OO and boulders of concrete '00 ES- present also along with- occasional steel bars).
- V
-- ,," .o~- ----------------------

End of Trial Pit at 1.70 m
-2.00

-

-3.00-
---
-
-4.00--
---
-

Date of Excavation; 22104/2009 Groundwater.

Equipment: CAT 4320 Groundwater not encountered.

Logged By: B Johnson

GI'OIXld Level; 91.2

Coortlinales: 433109E·409601N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undlslurbed Sample· Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

ASBESTOS 3 SCOTT
North Gawber Colliery OOHERTY

Project No. 09002
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~raPh: ~trata
-e-Samples Tests~i1Description 51nlta Depth ."'''''''' Depth Type Depth MEXE Shear Vane

(ThickM55) (m) Level (mto.OO) (m) 1m) (PeakIRes)

· TOPSOIL. 0« --;;;0< 0.10 ES

MADE GROUND (Firm dark grey

· sandy gravelly clay with pockets 0.50 ESof silt. Gravel is fine to coarse
angular and subangular

(1.25)mudstone, coal and burnt

1-1.00 shale. Metal plates and sleel

6<
cable noted).

· --------------------- un 0.,0

End of Trial Pit at 1.40 m
··
-2.00
·
·

·
·

-3.00
··
·

·
·
·
-4.00
··
·

·
··

Dale of Excavation: 22/04/2009 Groundwater:

Equipment: CAT 4320 Groundwater not encountered.

Logged By: B Johnson

Ground Level: 90.1

Coordinales: 433116E - 409807N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.a Bulk Disturbed Sample
EW Water Sample for EnVironmental Testing
ES Soil Sample for Environmental Testing
U Undis1urbed Samole - Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final
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Samples Tests
Depth Legend Description _ .."""" R"""",,, Depth Type Depth MEXE Shear Vane

(m) (Thickness) (m) lev&! (mACD) (m) (m) (PeaklRel)

-
~

MADE GROUND (Colliery
discard consisting of grey,

~
locally c1aybound, fine to

- coarse gravel of angular and

~
subangular mudstone and 0.60 ES
some coal. Many cobbles of
mudstone present also).

-1,00
~- ~
~

~
1.90 ES

-2,00 :x :x

~ ~ (5.00)-

'X ">i'
-3.00

~ g
'V

- 'Sl ">i'
3.50 ES-

X X
-4,00

~

& ~
'.60 ES

--------------------- 'M ""f-.+.ria~it-a

Dale of Exeavation: 1610412009 Groundwater:

Equipment: Komatsu PC290 Ie Groundwater no! encountered.

Logged By: SJoMson

Ground Level: 96.1

Coon:linates: 432993E - 409837N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides siable,
S Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for EnvirorvnentaJ Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP101 SCOTT

North Gawber Colliery DOHERTY
Project No. 09002
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Pho ograph: "']Itrata Samples Tests -e-
Depth Legend Description Stral.8 Depth R",""", Depth Type Depth MEXE Shear Vane

(m) (ThICkness) (m) Level (mAOD) (m) (m) (PeakIRes)

I TOPSOIL 0.10 ES

0

MADE GROUND (Colliery
discard consisting of reddish
Ofange and brownish grey fine (0.95) 060 ES

0 OC to coarse gravel of sUbangular

B8t
~

mudstone weathered to clay in

-1.00 places).
"0 ~,o

0 MADE GROUND (Colliery
0 discard consisting of grey fine
0

10coarse gravel of subangular 1.50 8
mudstone. Some cobbles and 1.60 ES

0 boulders of sandstone present

~

below 3.5m).
-2.00

X (2.70)
0

0

~
-3.00 '00 ES
0

~
8

"" "'"
0

t~€=¥
firm brown sandy slightly

-4.00 gravelly CLAY, Gravel is fine to (0.50) 4.00 ES 4.00 55/12 kPa
coarse angular and subangular B

"0 " '00 coal and sandstone. -
0 -- - - -En-d-of Trial-Pit at 4.36 m- - --
0

..

Date of Excavatioo: 16/0412009 Groundwater.

Equipment Komatsu PC290 Ie Groundwater not encountered.

logged By: 8 Johnson

Ground Level: 91.4

Coordinates: 433106E·409795N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
8 Bulk Disturbed Sample
EW Water Sample lor Environmental Testing
ES Soil Sample for Environmental Testing
U Undi!lturbed Sample· Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP102 SCOTT
North Gawber Colliery Project No. 09002

DOHERTY
il'S.OClll~lI'



~ata -e-Photograph: Samples Tests
Depth Legend Description Slnlta Depctl _...- Depth Type Depth MEXE Shear Vane

(m) (ThICkness) (m) Level (mA.00) (m) (m) (PeakJRes)

- ~ MADE GROUND (Cant grey
davey fino to coarse sandy (O.40)

gravel of ash, shale, mudstone, 0., MM

• brick and concrete. Some ,
• cobbles of brick and pieces 01 ,
• cement bound asbestos I

\_~~.P'"_e!e!i~ a.!.s~>:.._________ ..1'

-1,00 End of Trial Pit at 0.40 m

-2.00

-

-3,00
l-

i-

1--4.00

--
-

Dale of Excavation: 1610412009 Groundwater:

Equipment Komatsu PC290 Ie Groundwaler not encountered.

Logged By: Ben Johnson

Ground level: 91.2

Coordinates: 0433116E - .409801N

legend: Remarks:
0 Small Disturbed Sample Trial pit sides slable.
S Bulk Disturbed Sample Cement bound asbeslos sheeling found at 0.1 to O.3m bgllherefore
EW Water Sample for Envitorvnental Testinq trial pit terminated at shallow depth.
ES Soil Sample fOl" Envirorvnental Testing
U UndIsturbed Sample. Open Dnve

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP102A SCOTT
North Gawber Colliery DOHERTY

Project No. 09002
lI' '0 (';111:1I6



e--
Photograph: Strata Samples Tests

Depth Legend Description SITa18 Depth ."""'" Depth Type Depth MEXE Shear Vane
(m) (T'hickness) (m) level (rMOD) (m) (m) (Pealu'Res)

·
~ ~

MADE GROUND (Colliery
discard consisting of dart grey 0.20 ES:x fine to coarse gravel of angular

· and subangular coal, clinker
· anc:I some brick. Cobbles 01 (1.30)· whole and broken brick and

~ ~
melal bar present also).

-1,00
· ,,,, "'"· ~~~~fFinn friable grey and brown

sandy gravelly CLAY. Gravel is 1.,. ES
· fine and medium subangular (0.60) B

sandstone and mudstone. .~ ., '0·
-2.00

....... Moderately weak becoming 2.00 ES.......
· ....... moderately strong yellowish...... .

brown medium grained· .......
· ....... SANDSTONE weathered 10 (0.90)............. . clay in places .
· ...... .
· ....... '00 ..~· ....... ----------------------End of Trial Pit at 2.80 m
-3.00
·
·
·
·
·
·
··
-4.00

·
··
·

·
Date or Excavation: 2010412009 Groundwater:

Equipment CAT 4320 Groundwater not encountered.

Logged By: B JonnSOfl

Ground Level: 91.0

Coordinates: 433166E·40978-4N

Legend: Remarks:
D Small Dislurt>ed Sample Trial pit sides stable.
B Bulk Disturbed Sample Concre1.efOU'\dations present from 0.2 to O.6m bgl adjacent to trial
EW Water Sample lor Environmental Testing pd.
ES SOU Sample to( Environmental Testing
U Undisturbed Sample • Open Drive

Trial Pit: TRIAL PIT RECORD ReVision: Final

TP103 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002
IUiOCIiII:e,



-e-
Photograph: Strata Samples Tests

Depth-if! Description
Slfata 0epU1 ""'_ Depth Type Depth MEXE Shear Vane

(m) (ThIcil.noss) (m) Level (11\'\00) (m) (m) (PeakJRes)

TOPSOIL (Poor quaility with n,n •• ,n 0,10 ES
- much gravel of sandstone andI \ some bitumen bound /hardSlanding).

MADE GROUND (Colliery
0.00 ES- 0< discard consisting of dark grey

-1.00
~

fine to coarse gravel of angular
- and subangular dinker.

sandstone and bitumen bound

- hardslandmg. Some cobbles of (2,30)

- concrete and brick present

f&
also),

1.80 ES
-
-2.00

- 0(
- ,- .,..
- MADE GROUND (Firm grey and 2.55 ES

: : : : : : :~ brown mottled orangish brown ". .,.. 2.70 ES

- ~, sandy gravelly reworked clay.

I;-3.00 \\ Gravel Is fine to coarse angular
I 10subrounded sandstone,
I coal, mudstone and blick)., ,- '1 Strong yellowish brown coarse ,

, grained very thinly bedded ,,'_ S_A.~\lI?~T_O_N§:.______________ ...J

- End of Trial Pit at 2.60 m
-4.00

-

Date of Excavation: 20/0412009 Groundwater:

Equipment CAT 4320 Groundwater not encountered.

Logged By: B Johnson

Groood level: 69.9

Coordinates: 4332 .. 0E· .40974QN

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample
EW Water Sample lor Environmental Testing
ES Soil Sample fOf Environmental Testing
U Undisturbed Sample· Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP104 SCOTT
North Gawber Colliery Project No. 09002

DOHERTY
iu,nCla:lt'



Pho graph: ~rata Samples Tests --
DePth_~:

Description Strata Depth RodU<od Depth Type Depth MEXE Shear Vane
(m) (Thicknen) (m) level (rrAOO) (m) (m) (Peal!JRes)

- TOPSOIL (Poor quality). ." M« 0,10 ES

- ~ ~
MADE GROUND (Cobbles of- sandstone and brick with some 0,",0 ES

~
dark. grey fine 10 coarse (0.75)

- claybound gravel of angular
clinker and coal). .~ ,,~

-1.00 :x MADE GROUND (Suff reddish (~.~l- ;X brown sandy to very sandy ,,,. 1.10 ES.. , .. . . gravelly possibly reworked clay ..... .
: ; Sand is line to coarse. Gravel I: : I \ Is fine to coarse angular and
• . subangular sandstone and

(1.10): : coal).

-2.00 ....... Strong yellowish brown 200 ES...... ....... . medium grained SANDSTONE ........
Recovered as a coarse angular ,'" ""

-
' ....g!a.v'!l. __________________ -J;

- End of Trial Pit at 2.30 m

-300
-

--
-400

-
--

Dale of Excavation: 20104/2009 Groundwater.

Equipment CAT 4320 Groundwaler not encountered.

Logged By: B Johnson

Grotro level: 88.7

Coordina1es: -433255E - 0409727N

legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample
EW Waler Sample for Environmental Testing
ES Soil Sample for Environmental Teslll'9
U Undistu'bed Sample· Open Dove

Trial Pit: TRIAL PIT RECORD Revision: Final

TP105 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002
III'OCllI,lI&



-,lttrata
.-

Pho ograph: Samples Tests
Depth Legend Description "'~Deplh .""""" Depth Type Depth MEXE Shear Vane

(m) (Thiduless) (m) Leyel (mA.OOj (m) (m) (PeekIRes)

MADE GROUND (Colliery- discard consisting of grey fine

()i
to coarse gravel of subangular
mudstone and occasional 0.50 ES
sandstone. Rare cobbles of

0< sandstone present also).

-1.£lO '.00 B

(2.80)

0<
'.50 ES

-2.00

I><

~ _o- M""

MADE GROUND (Firm grey and
-3.00 0< brown sandy gravelly reworxed 300 ES 3.00 61f7kPa

clay. Gravel is fine 10coarse B

~

angular and sUbangular
mudstone, sandstone and coal- with rare burnt shale).

-

I-4,00- (2.60)
- 4.20 ES-
-
-
-

Continued next sheet '00 68/32 kPa

Date of Excavatioo: 1610412009 Groundwater:

Equipment Komatsu PC290 Ie GroIIldwaler not encountered.

Logged By: B Johnson

Ground level: 95.1

Coordinates: 432951E - 409795N

Legend: Remarks:
0 Small Disturbed Sample Trial prt sides stable.
S Bulk Disturbed Sample
EW Water Sample for Envirormental Tesllng
ES SoH Sample for Envirormental Tesling
U UndistlSbed $ample. Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP106 SCOTT

North Gawber Colliery Project No. 09002
DOHERTY
l!I"OCI~'lI'



-e-
Photograph: Strata Samples Tests

Depth Legend Description Slrata Oep/h

__
Depth Type Depth MEXE Shear Vane

(m) m (Thickness) (m) Level (!MOD) (m) (m) (PeakJRes)

- MADE GROUND (Finn grey and
"0 .0'0- brown sandy gravelly reworked

- , clay. Gravel is fine 10 coarse ,
- , angular and subangular ,
- \ muclstone, sandstone and coal ,

\L~':,3~e_~~t_~!el· __________ ...J
,

-
-6.00 End of Trial Pit at 5.40 m
-
-

----
-
-7.00--
-

-
-
-8.00--
-

-
--
-9.00--

-

Date of Excavation: 1610412009 Groundwater:

Equipment: Komatsu PC290 Ie Groundwater not encounterl!K1.

Logged By: B Johnson

Ground Level: 95.1

Coordinates: 432951E·409795N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample ~Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP106 SCOTT
North Gawber Colliery Project No. 09002

DOHERTY
iIiSOCI03:11l>



~raPh: ---Strata Samples Tests

Depth Legend Description Stnlla 0epIt1 "_ Depth Type Depth MEXE Shear Vane
(m) (TNcknesIl (m) level (rMOO) (m) (m) (Peak/Res)

0< MADE GROUND (Colliery
- discard consisting of dark grey

<S< c1aytxx.nd fine to coarse gravel
of subangular mudstone.

- Pockets of soft and firm brown (1.20)

6< clay present alsO). 0.70 ES-.
-1.00 ,- .~ ~."
- MADE GROUND (Colliery

discard consisting of reddish6< orange fine 10 coarse gravel of '00 ES- subangulat burnt shale. B
Pockets of reddish brown silt

-2.00 & present after 3.Om bgl.
Occasional cobbles of

-
~

mudstone present throughout
stratum).

~ (2.80)- <;x
-3.00

~-
~ 3.40 ES

- '00 -,"-HIO ........ . . . . . . Very weak becoming weak....... yellowish brown medium (~-;~I ,'""
420 ES- .......

grained SANDSTONE......
, weathered to clay In places. ,, Recovered as a course angular .
\.g!a~~[~~_~b3~~·___________ J

,
-

End of Trial Pit at 4.40 m

Date of Excavation: 16104/2009 Groundwater:

Equipment Komatsu PC290 Ie Groundwater not en<:(lU'llefed.

logged By: B Johnson
Ground le-vel: BO.3

Coordinates: -432998E ~ 409796N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
B &Ilk Dist1Sbed Sample
EW Water Sample r(l( Environmental Testing
ES Soil Sample'(I( Environmental Testing
U Undisturbed Samole • Ooon Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP107 SCOTT
North Gawber Colliery Project No. 09002

DOHERTY
IUIOCI.:IlI



~raPh:

Desaiption

(0.50)

,~

e-Samples Tests
Strata Depth

__
Depth Type Depth MEXE Shear Vane

{Thic:IlnnI) (m) level (IMOO) (m) (m) (~esl

(0.80) ."" ES.~ ,n.

-1.00

-2.00

-3.00

-4.00

Strata

Depth Legend
(m)

x

MADE GROUND (Colliery
discard consisting of very dart
grey fine 10 coarse gravel of
angular coal and clinker).

MADE GROUND (Colliery
dIscard consisting of dark grey
tlaybound fine to C08r'5egraver
Of angular and subangular
mudstone, coal and clinker).

ES

:x

(2.00)
1.90

Dale of Excavation:

Equipment:

Logged By:

Gromd level:
Coordinales:

Trial Pit:

TP108

SUff grey and orangish brown
$andy gravelly CLAY. Sand is
fine 10 coarse. Gravel is fine to
c:oarse angular and subangular

, coal and mudstone. '~---------------------~End of Trial Pit at 3.30 m

legend: Remarks:
o Small DisturbedSample Trial pit sidesstable.
S Bulk Disturbed Sample
EW Water Sample fOf Enviroomenlal Testing
ES Soil Sample lor Environmental Testing
U UndislLR'bed Sample - Open Drive

22104/2009

CAT 4320

B Johnson
B8.S

432990E - 409773N

Groundwater:
Groundwater not encountered.

TRIAL PIT RECORD Revision: Final

North Gawber Colliery Project No. 09002

SCOTT
DOHERTY



~raPh: ~rala Samples Tests .....-
Depth Leg end Description ...... """" R-.,., Depth Type Depth MEXE Shear Vane

(m) {ThcknessJ (m) Level (fMOD) (m) (m) (PeakJRes)

- :>< MADE GROUND (Colliery- discard consisting of reddIsh

- orange gravel of burnt shale

X and lTI\ldstone. weathered to
day in places). (1.20) 0.60 ES-

~-1.00

"" AAM

- MADE GROUND (Colliery
dIscard consisting of grey fine

1.60 ESto coarse gravel of subangular
- mudstone with some cJinker,

ash and COOl).

-2.00-

-
~ 2.60 ES-

-300

~ (HIO)

x< 3.60 ES--
-
-4.00-
- ~-

~
~

'60 ES--
~

-- Continued next sheet

Dale of Excavation: ,6IlW2OO9 Groundwater.

Equipment Komatsu PC290 Ie Moderale seepage at 5.2m bgt

Logged By: B JoMson
Ground level: 90.0

Coordinates: 433052E • 409792N

legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample
'EW Waler Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Dnve

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP109 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002
II •• 0CU:ltt.



~raPh: ~rata Samples Tests
.-

Depth legend Description Strata Depth "O<lu<ed Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) Lovel (mACD) (m) (m) (PeakIRu,)

~
MADE GROUND (Colliery
discard consisting of grey fine 5.30 ES

~
,\ ~o coarse gravel of subangular / (0.50)

mudstone with some clinker, 0" ~~
~

ash and coal).

MADE GROUND (Colliery
-6.00

I \ ~iscard consisting of soft blacJ( I.
(0.50) 6.00 ES

~ sandy slightly gravelly silt. .10 ''"0
Gravel is fine angular coal)., ,, MADE GROUND (Soft grey and ,, dark grey sandy gravelly clay. ,,
Sand is fine 10 coarse. Gravel

,, ,
I is fine to coarse angular and ,

-7.00 \ sUbangular mudstone and :

- L~Jl___~______________~
End of Trial Pit at 6.20 m

--
-8.00--
-

~9.00---------
-

Dale of Excavation: 1610412009 Groundwater:

Equipment: Komatsu PC290 Ie Moderate seepage at 5.2m bgL

Logged By: B Johnson

Ground level: 90.0

COO(dinales; 433052E - 409792N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Samole • Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP109 SCOTT

North Gawber Colliery DOHERTY
Project No. 09002

1I110Ctaali



Pho ograph: ~rala Samples Tests ---Depth Legend Description "'~DopIh R.....,.. Depth Type Depth MEXE Shear Vane
(m) (1'hlcknns) (m) level (rrAOO) (m) (m) (PeaKlRes)

MADE GROUND (yellowish (0.30)
_00~ brown coarse gravel and

rY'>< cobbles of dolomite).

- f MADE GROUND (Demolitioo (~.;~) 0.50 ES- -"arisings coosisting of fine to
coarse gravel and cobbles of
angular and subangular brick I-1.00 \ and concrete with some

- ~ <> mudstone also).

MADE GROUND (Colliery 1.-40 ES
& ~

discard consisting of grey fine
to coarse gravel of subangular

- ~ mudstone with many cobbles
- of mudslone and some
-2.00 cobbles of limestone also).

- 0< 0< (3,30)--

- 0<
-3.00-

0<

- N

- .~ "' '"-4.00

~

MADE GROUND (Firm brown

(>
and grey &andy very gravelly

- reworked clay. Gravel is fine 10

0 0<
coarse subangular mudstone (U)Qj
and occasional brick).

e<: <> '.80 ES '80 62/21 kPii

-ontinued-nextshee
,~ =,"

0 __ .-J

Date of Excavation: 1610412009 Groundwater:

Equipment: Komatsu PC290 Ie Groundwater not encountered.

logged By: B Johnson

GroUld level: 91.1

Coo/'dinales: 433093E • 409784N

legend: Remarks:
0 Small OistU'bed Sample Trial pit sides stable.
S Bulk Oistwtled Sample
EW Waler Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undlslurbed Sample - Open Dnve

Trial Pit: TRIAL PIT RECORD Revision: Final

TP110 SCOTT
North Gawber Colliery Project No. 09002

DOHERTY
IU50tla':8.



~raPh: ~trata Samples Tests -e-
Depth L"gend Desaiption ~I8Oeplh ....... Depth Type Depth MEXE Shear Vane

(m) ('TlllIdu'less)(m) level (IMOO) (m) (m) (PeaklRes)

. ..;..~~-r, Firm grey mottled orangish
~:::::,:::; brown sandy grav~ty CLAY.

· I':<~"-"": Gravel Is fine and medium
· W:-:..s:;; angular 10 subrounded coal and

(1.30)sandstone.
~_.~-.;:-..

1-6.00
._..;..~..,:.-+:

C:§.:9 6.00 ES 6.00 5811SkPa

.- ..-· - - -En(fo-fT~alpilat 6.30 m- --·

-
·
-

1-7.00

-

-
-
-
-8.00-
-

··
-
·-900

-

·-
-

Date of Excavation: 16104/2009 Groundwater:

Equipment Komatsu PC290 Ie Groundwater no! encountered.

logged By: B Johnson

Ground level: 91.1

Coordinate.: 433093E • 409784N

legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample
EW Water Sample lor Environmental Testing
ES Soil Sample for Environmental Tesling
U Undisturbed Sample - Ooen Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP110 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002
;t.&OCla~lI"



~---.......--------~~ra-p-h-:----------------'
I----=----::-,..---,..----------,---=---=--,..----+-;;-C:---r--+-;;-;:--r---r=----:-~

Samples
Depth Type

(m)

Tests
Depth

(m)

Strata
Depth Legend

(m)
Shear Vane

(PeakIRes)

Slrata Depth Reduced

(ll"dmess) (m) level (rMOO)
MEXEDescription

MADE GROUND (Demolition
arisings consisting of fine to
coarse gravel of angular and
subangular concrele, coal,
brick and bitumenlsed
hard standing. Cobbles of
conct8te and pieces of timber
present also. Occasional
cobbles of sandstone and
boulders of concrete present
after 2.5m bgl with rubber
hoses and steel reinforcement
bat1 also).

ES0.50

-1.00

200 ES-2.00

-3,00

3.20 ES

--tOO

--
MADE GROUND (Firm grey and
orang ish brown sandy gravelly
reworked clay. Gravel is fine to

(0.40).~ >4,70 ES ".70 e.4/t7kPa

Continued next sheet 500 ES 5.00 140/67 kPa

Groundwater:
~ler oot encountered.

Date of E.'ccavstion: 1610412009

Equipment: Komatsu PC290 Ie
Logged By: B Johnson

Ground Level: 90.8

Coon::Iinates: 433191E - 409745N

Legend:
o Small Oistubed Sample
B Bulk Disturbed Sample
EW Water Sample fOf Environmental Testing
ES Soil Sample fOf Envirorvnernal Testing
U UndlStl6bed Sample· Open Dnve

Remarks:
limited collapse of excavation from 1.Q-.4.5mbgt

Trial Pit: TRIAL PIT RECORD Revision: Final

s COT T
DOHERTYTP111

North Gawber Colliery Project No. 09002



,tI;rata --Pho ograph: Samples Tests
Depth Legend Description Slrata Dep(h ."'- Depth Type Depth MEXE Shear Vane

(m) (Thickness) (m) level 1"",00) (m) (m) (f'9aklRelj

· ~~:-:~ (0.50)

4.5Om - 04.9Om : coarse angul8f ,~ ,,~
· 10 subrounded sandstone,

, coal and brick). ,,, ,, 4.90m· 5.4Orn : Stiff grey, ,,
moUled orangeish brown in ,

I-ll.OO , ,, places, sandy gravelly eLA Y. ,, Sand Is tine to coarse. Gravel ,
~ is fine and medium subangular !

l_~~~t~~~_~~l:. _______ .J'

End of Trial Pit at 5.40 m

-7,00

·
·

-8.00

·
·

·
-9,00

··
·

·
·

Dale of Excavation: 1610412009 Groundwater:

Equipment: Komalsu PC290 Ie Groundwater not encountered.

logged By: B Johnson

Ground level; 90.8

Coordinates: -i33191E·409745N

Legend: Remarks:
0 Small Disturbed Sample Limited collapse of excavation from 1.().4.5m bgl.
B Ekllk Disturbed sample
EW Water Sample fOf' Environmental Testing
ES Soil Sample for Envil'OfV'l'lenlal Te,ling
U Undisturbed Sample· Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP111 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002
IU'(J(:la:e,



~rata ..-Pho ograph: Samples Tests

Depth __ Description S~ta 0epltI R"""",, Depth Type Depth MEXE Shear Vane
(m) (ThidlneU) (m) Level (fMOO) (m) (m) (PeaklRes)

TOPSOIL (0_25) ~", 020 ES
MADE GROUND (Demolition

X ex arisings coosisling of fine to
coarse gravel of angular and 060 ES

'V ~ subangular cooctele,
bituminised hardstanding and

-1.00 coal. Some cobbles and
· boulders of concrete and

'X ">! pieces of metal present also.· Pockets of fine to coarse gravel

~ of mudstone, ash and coal
present after 2.0m bgl).

·

-2.00 (3.45)

~ ~
2.10 ES

·
·

·· ">!·
·

-3.00 ()< ex
·

~ ~·

n" -,"
·

~ ex MADE GROUND (Colliery
· discard consisting or dark grey 3.90 ES
-4.00 clavbound fine to coarse gravel (0,60)

·
.~

of angular and subangular .'" ..."· mudstone and coal. Pockets of
i \ firm grey and brown rewro:.ed /· ;X clay present also). '.60 ES

· @ ;:x MADE GROUND (Reddish

ex Continued next sheet " "'n
Date of Excavation: 1610412009 Groundwater:

Equipment Komatau PC290 Ie Groundwater not encountered.

logged By: S John"'"

Ground le....el: 90.'
Coordinates: 433207E - 409730N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample
EW Water Sample fO( Environmental Tesllng
ES Soil Sample fO( Envirorvnentat Testing
U Undisturbed Sample· Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP112 SCOTT

North Gawber Colliery Project No. 09002
DOHERTY
a,soc •• ~t...



~rata -e-Photograph: Samples Tests
Depth Legend Description SlralZl Depth R",""", Depth Type Depth MEXE Shear Vane

(m) (Thickne"J (m) Level (rMOO) (m) (m) (PeakIRes)

~ brown c1aybound fine 10 coarse
gravel of sUbangular

- weathered sandstone with
- many iron nodules).

& oM ..=
Weak and very weak grey

(~'~) o"n-6,00 weathered orangish brown 6.00 ES- ... MUDSTONE. ,------~---------------~End of Trial Pit at 6.10 m
---
-7.00--

--
-8.00----
---
-9.00

--

Date of Excavation: 16104/2009 Groundwater:

Equipment: Komatsu PC290 Ie Grou1dwater not encountered.

Logged By: B John"'"
Ground Level: 90.•

Coordinates: 433201£ - 409730N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
B Bulk. Disturbed Sample
EW Waler Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed SamoIe - ONW1 Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP112 SCOTT
North Gawber Colliery Project No. 09002

DOHERTY
A'.OCliI:1I1



--- ._------_. --------------------------------------------

~rata .-Pho ograph: Samples Tests
Depth Leg end Description Stral .. Depth R"""",, Depth Type Depth MEXE Shear Vane

(m) (TNdmess) 1m) level (mAOO) (m) (m) (PeaklRes)

- MADE GROUND (Colliery- discard consisting of grey fine- 38 to coarse gravel of subangular- mudstone. Claybouod in
- places. Pockets of red fine and 0.60 ES- medium burnt shale present In

~

upper 1.Om of stratum and at
-1.00 2.2m bgL Concrete fOlrldalioos

present aI2.1-2.2m bgl),
1.20 B-

-
(3.20)

-2.00 & 200 ES
B

~
-3.00 ~

~~
"" ..."

- MADE GROUND (Soft brown (O.30) '.30 ES- sandy gravelly possibly .,~
rewort.ed clay. Gravel is fine.......

\ and medium subangutar / (0•• 0)
aandstooe). ,~ .",-

-.,00 Moderately weak becoming ,, moderately strong with depth ,,
yellO'Nish brown medium

,, ,- , grained SANDSTONE. I

, Weathered to clay in places in I~~~~~~~~~~~~---------~
End of Trial Pit at 3.90 m

Dale of Excavation: 1510412009 Groundwater:

Equipment: Komatsu PC290 Ie Groundwater not encountered.

logged By: B JohnsOfl

Ground level: 87.3
Coordinates: 433191E - 409715N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undl$turbed Sample - Open Dnve

Trial Pit: TRIAL PIT RECORD Revision: Final

TP113 SCOTT

North Gawber Colliery Project No. 09002
DOHERTY
;111.01:13:",



------- --

~raPh: Strata Samples Tests
Depth Legend Description Strata DepIh R",","" Depth Type Depth MEXE Shear Vane

(m) (Thickness) (m) LeVitI (mADD) (m) (m) (Pealu'Res)

I
MADE GROUND (Demolition

- arisings consisting of fine 10- coarse gra ....el of brick and-- concrete with cobbles and
- boulders of concrete and- pieces of metal present also).- (1.60)-
-1.00-

~
-
-- ~ "'~

~

MADE GROUND (Colliery- discard consisting of dark grey 1.60 ES- fine to coarse gravel of angular-2.00
- 0< and subangular clinker, ash

and coal).

- (1.60)
0<
x-,

- 0<-
-3.00 3.00 ES

'''' ,,'"
- ....... Moderately strong and strong... , ...- ..... , . yellowish bfO'NJl medium (0.50)- .......

grained SANDSTONE. 3.50 ES
0 •••• • • ,," """..... , . --------------------End of Trial Pit at 3.70 m

-4.00

-
---

Dale of Excavalion: 1610412009 Groundwater:

Equipment: Komatsu PC290 Ie Groundwater not encountered.

logged By: BJohnsoo

Ground Level: 89.1

Coordina1es: 433225E·409716N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP114 SCOTT

NDrth Gawber Colliery DOHERTY
Project No. 09002

a'!t)Cla~II'



~raPh: ~rata Samples Tests ..-
Depth Legend Description Strata Depth Reduced Depth Type Depth MEXE Shear Vane

(m) (Thickness) (m) Level (mAOO) (m) (m) (Pelllu'Res)

~
;X

MADE GROUND (Colliery

- discard consisting of dart grey
and brown c1aybound fine to

-

m
coarse gravel of angular and
subangular mudstone, coal and 0.60 ES

- rare sandstone with pockets of
- very sandy very gravelly clay.
-1.00 Some red fine to coarse gravel

of burnt shale present below

82
2.Om Pieces of timber present
throughout stralum and sleel

~

cable present at 2.6m bgl). 1.50 B
(3.30)

-2.00 ;0 2.00 ES

~-

l--
-3.00 0< 3.00 B

~
,~ "''''' 320 ES-

~
MADE GROUND (Stiff brown
and grey, sometimes mottled

3.60 B 360 140 f 57 kPaX orange, sandy gravelly 10very ES- gravelly clay. Gravel is fine to

f-4,OO ~
coarse angular 10 subrounded
mudstone, burnt shale, coal

- and sandstone).
-

>0<

~
- (3.20)- Continued next sheet

Date of Excavation: 2010412009 Groundwater:

Equipment: Komatsu PC290 Ie Minor seepage al 4.4m bgl.

Logged By: BJohnson

Ground level: 93.3

COO(dinates: 433270E ·409809N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample
EW Waler Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP115 SCOTT

North Gawber Colliery DOHERTY
Project No. 09002

IUlOCIlI:".



Pho ograph: ~rata Samples Tests --Depth Legend Description Str1I\JI Depth R"",*, Depth Type Depth MEXE Shear Vane
(m) (l1'lldtneu) (m) Level (mAOD) (m) (m) (PeaklRel)

0- MADE GROUND (Stiff brown 5.20 B 5.20 1.40 '043 kPa
and grey, sometimes mottled ES
orange. sandy gravelly 10 very

;0; gravelly clay_Gravel is fine to
coarse angular to subrounded
rnudslooe, burnt shale, coat

-15,00

~

and sandS-lone).
-

6.30 ES
---------------------- .~ MM

End of Trial Pit at 6.50 m
-
-7.00

-

-
-8.00

-

--
-9,00

---

Dale of Excavation: 20J0412009 Groundwater:

Equipment: Komatsu PC290 Ie Minor seepage at 4Am bgJ.

Logged By: B Johnson

Ground Level: 93.3

Coordinate.: 433270E • 409809N

Legend: Remarks:
0 Small Distu'bed Sample Trial pit sides .Iable.
S Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Tesling
U Undisturbed Sample. Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP115 SCOTT
DOHERTYNorth Gawber Colliery Project No. 09002 inlcelll:"S



---Photograph: Strata Samples Tests

DePth. Description Strata Deplh .""""'" Depth Type Depth MEXE Shear Vane
(m) (1lliclllleaI) 1m) level (m'OO) (m) (m) (PeaklRes)

· TOPSOil (Poor quality). 0," .,~ 0.'0 ES
·
·

MADE GROUND (Colliery
0.40 ESdiscard consisting of dark grey

· and brown c1aybound flOe 10

· ex coarse gravel of angular and
· subangular mudstone, ash,

-1.00 buml shale and coal).

SQ:

·
~

(3..20) 1.80 ES

-2.00 >C
N

~
~

~ 0.
--3.00

~
~ '00 ES

Q<; ~ " ~M

MADE GROUND (Finn dark grey '''' 85139 kPa
·

~ ~
sandy gravelly clay. Gravel is '.80 ES
fine 10 coarse angular and (0.70)
subangular mudstone, burnt

-oHIO shale and ash). n" "" ,"
Very weak becoming weak grey

00 ESMUDSTONE wealhered to clay
in places. (O.I'D)

•• 0 0",0

Continued next sheet

Date of Excavation: 2010412009 Groundwater:

Equipment: Komatsu PC290 Ie Groundwater not encouruered.

Logged By: B .101"";00

Ground Level: 87.2

Coordinates: "32902E - 409767N

Legend: Remarks:
D Small Disbsbed Sample Trial pit sides stable.
B Bulk Disttroed Sample
EW Water Sample for Environmental Testing
ES Soil Sample lor Envirorvnental Testing
U Undisturbed Samole • Ooen Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP116 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002
'Ull)Clalolll



~raPh: ~rata Samples Tests .-
Depth Legend Description Sttala Depth R"""",,, Depth Type Depth MEXE Shear Vane

(m) (ThIt:XneU) (m) level (mAOD) (m) (m) (PIlakJRes)---------- - ----------
- End of Trial Pit at 6.50 m
---

-
-6,00

-

-7.00

-

-8.00

---
-9.00--

Dale of Excavation: 2010412009 Groundwater:

Equipment: Komatsu PC290 Ie Groundwater not encourtered.

Logged By: B Johnson

Groood level: 87.2

Coordinates: -432902E • ~767N

Legend: Remarks:
0 Small Oisb.¥bed Sample Trial pit sides stable.
B Bulk OisfL.Jrt)ed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undish6bed $ample • Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP116 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002
;"'OC'lI~••



"]Itrata --Pho ograph: Samples Tests
Depth Legend Description Sll1lta Depth R",_ Depth Type Depth MEXE Shear Vane

(m) {llickneu) (m) level (rMOO) (m) (m) (PeaklRes)

- MADE GROUND (Colliery

- discard consisting of very darJI
0.30 ES- 0< grey fine to coarse gravel of

- angular coal, clinker and some (1.00)

X> ash).

-'.00
x.> 'M .'M
;X MADE GROUND (Colliery

- discard consisting of dart. grey 120 ES
daybound fine to coarse graver
of angular and subangular (0.90)

% mudstone, coal and clinker).-
'M .'M

-2.00 ~;~;Stiff grey and exangish brown- sandy gravelly CLAY. Gravel is
:'"":':--~;'- fine 10 coarse angular and 2.20 ES 220 140 153 kPa- "-.~.::,-> subangutar coal and mudstone. (O.go)
"',,:,7-..i"f'T~.:-;-.~
....-'-':'...:.~ - - -- -- -- -- - -- - - - - ---- 280 ""

-3.00
End of Trial Pit at 2.80 m

-

-4.00

---
-
---

Dale of Excavation: 2210412009 Groundwater:

Equipment; CAT 4320 Groundwater nolencounlered.

Logged By: B Johnson

Groood Level: ....
Coordinates: 432978E • 409739N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
B Bulk DisllJbed Sample
EW Waler Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undl.tlXbed Sample· Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP117 SCOTT
North Gawber Colliery Project No. 09002

DOHERTY
11"00:1':.&



~raPh:
-e-

Strata Samples Tests
Depth Leg end Description SlI"8ta 0epf1'I R.....,.. Depth Type Depth MEXE Shear Vane

(m) (Thickness) (m) level (mAOO) (m) (m) (PeallJRes)

:x MADE GROUND (Colliery

- discard consisting of black tine
">t 10coarse gravel of angular

clinker and ash). 0.50 ES

-1,00 ~ (2.10)

1.50 ES•
f-2.00 ". "'00
-

~
MADE GROUND (Stiff blueish
grey and brown, occasionally '.30 ES
reddish orange, sandy gravelly
reworked clay. Gravel Is fine to
coarse subangular mudstone
and some coal).

1-3.00 3.00 •- (2.10)

350 92/22 kPa-
380 ES

-400
.. n .n~

MADE GROUND (Colliery- discard consisting of dark grey-
~

gravel of fine to coarse-- subangular mudstooe.
weathered to clay in places,

Continued next sheet 5.00 ES
.- - -

Date of Excavation: 17/0412009 Groundwater:

Equipment Komatsu PC290 Ie Groundwater not encountered.

Logged By: B Johnson

Grot.nd level: 65.1

Cootdinafes: -433019E - 409727N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
B Bulk Disttroed Sample
E:N Water Sample for Environmental Testing
ES Soil Sample for Enwonmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP118 SCOTT
North Gawber Colliery Project No. 09002

DOHERTY
1"'OCla:lI11



Pho graph: ~ata Samples Tests .-
Depth Legend Description Strata DepltI R"""'" Depth Type Depth MEXE Shear Vane

(m) {Tl1iclulns) (m) lewl (rrAOO) (m) (m) (PeaklRu)

~
Oecasiooal cobbles of •
mudstone present also). (2.20)

;0<

-6.00 ~
;;Q --------------------- '" "'" 6."0 ES. End of Trial Pit al 6.40 m

-7-(Xl

-8,00

-9.(10

Date of Excavation: 1710412009 Groundwater:

Equipment Komatsu PC290 Ie Grouoawater not encountered.

Logged By: B John"'"

Ground Level: 85.1

Coordinates: .33019E - .(09727N

Legend: Remarks:
0 Small Disturbed Sample Trial pil sides stable.
B Bulk Disturbed Sample
EW Water Sample for Environmental Tesling
E5 Soil Sample lor Environmental Testing
U Undisturbed sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP118 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002 I""OC''':.'



-e-
Photograph: Strata Samples Tests

Depth Legend Description s.... Ooplh R"""'''' Depth Type Depth MEXE Shear Vane
(m) (l1"ickness) (In) level (rMOOl (m) (m) (~esl

·
~

MADE GROUND (Colliery
· discard consisting of dark grey

· and greyish brown, with (0.10)
· greenish grey mottling, fine to 0.50 ES
· ~ m coarse gravel of subangular 0'0 "',.mudstone and coal, weathered

10 clay in places. Some 090 8500 0.80 ES
·
-1.00 ~ cobbles of mudstone present /· also).

· MADE GROUND (Colliery
discard consisting 01 red fine to 1.50 ES

X
coarse gravel of subangular
bu:nt shale. Many cobbles of

\ burnt shale present also).
-2,00 MADE GROUND (Colliery·
·

~
discard consisting of dark grey

· and greyish brown, with
greenish grey mottling, fine to
coarse gravel of subangular

X
mudstone and coal, W1!athered
to clay in places. Some red fine

~
10coarse gravel of bumt shale (400)

-3,00 :>< and cobbles of mudstone
present also).

·
~ ~·

·
·
-4.00 4.00 ES

'V

X :x
490 ,~

Continued next sheet

Dale of Excavatlon: 17/0412009 Groundwater:

Equipment Komatsu PC290 Ie Groundwater not encountered.

logged By: B Johnson

Ground Level: 85.9

Coordinates: ~33067E - 409710N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample Concrete foundations present at 0.310 1.Om bgl Immedialely
8N Water Sample tOf Environmental Testing adjacent to trial pil
ES Soil sample to( Environmental Testing
U Undisturbed Sample - Open Drille

Trial Pit: TRIAL PIT RECORD Revision: Final

TP119 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002 a •• ocl.,: ••



~rata .-Photograph: Samples Tests
Depth Legend Description Strata Depth Roduood Depth Type Depth MEXE Shear Vane

(m) (Thidula55) (m) level (mAOD) (m) (m) (PeakIRes)

~ MADE GROUND (Stiff grey and
- reddish orange sandy gravelly

possibly reworked clay. Sand 550 'Sis fine 10 coarse. Gravel is fine (1."0) B
and medium angular and

- %
subangular coal and

-6.00 mudSlooe).

&: .~ ;O~
- - -- - - ---- -- ------ -----

End of Trial Pit at 6.30 m

-
-7.00--

-
-8.00-

--

-9.00-
----

Dale of Excavation: 17/04/2009 Groundwater:

Equipment: Komatsu PC290 Ie Groundwater not encountered.

logged By: B Johnson
Ground Level: 85.9

Coordinates: 433067E - 40971 ON

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample Concrete foundations present at 0.3 to 1.Om bg\ immediately
EW Water Sample for Environmental Testing adjacenllO lrial pit.
ES Soil Sample lor Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP119 scOTT
North Gawber Colliery DOHERTY

Project No. 09002
111110tIll:".



-e---
Photograph: Strata Samples Tests

Depth Leg end Description Strata Depth R",""", Depth Type Depth MEXE Shear Vane
(m) (1'hIcmess) (m) lOVGl (!MOO) (m) (m) (PeakIRes)

· g:
~

MADE GROUND (Colliery
· discard consisting of black fine· 10coarse gravel of angular and·
· sUbangular coal, ash, clinker
· and mudstone). (1.30) 0.60 ES·
·
·

~
-1.00

· ,~ ""·
160

~ MADE GROUND (Cobbles of

·
whole and broken brick). /

·

~ ~
MADE GROUND (COlliery· 1.60 ES

· discard consisting of reddish
-2.00 orange and dark grey fine to
·

X coarse gravel of angular and
· subangular burnt shale, coal· and mudstone. Weathered to

~
clay in places. Occasional 2.50 B

· cobbles and boulders of
· sandstone and pieces of timber·
· i present also).
-3.00 3.00 ES

·

· s:E (5.00)
-4.00

·

~
4.30 ES

~
·

Continued next sheet

Dale of Excavation: 1710412009 Groundwater:

Equipment: Komatsu PC290 Ie Groundwater not encountered.

Logged By: B Johnson

Ground Level: 66.7

Coordil\ales: 433102E - 409696N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample
EW Water Sample lor Environmental Testing
ES Soil Sample IOf Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP120 SCOTT

North Gawber Colliery DOHERTY
Project No. 09002 ."socla: ...



Pho graph: ~rata Samples Tests ---Depth Leg end Description S<no~ """"
R_ Depth Type Depth MEXE Shear Vane

(m) (ThiC::krless) (m) level (mACO) (m) (m) (Pealu'Res)

X'S :x: MADE GROUND (Colliery
discard consisting of reddish

· :x orange and dark grey fine 10

· coarse gravel of angular and
subangular bumt shale, coal
and mudstone. Weathered 10

-6.00 X :x clav in places. occasional '.00 ,S
cobbles and boulders of
sandstone and pieces of limber

"." M~present also).
· MACE GROUND (Cobbles of ,,

,_s~~t~~ _______________..J
,

End of Trial Pit at 6.50 m
-7.00
·
·
·

·
·
·
·

-8.00

·

·
·

·
-9.00

·
·
·

·
·
··

Dale of Excavation; 1710412009 Groundwater.

Equipment: Komatsu PC290 Ie Groundwater not encountered.

Logged By: B Johnson

Ground Level: 66.7

Coordinates: 433102E·409696N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
8 Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Samole. Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP120 SCOTT

North Gawber Colliery DOHERTY
Project No. 09002

!I'IIDCla~Il!l



Pho raph: [trata • Samples Tests .-
Depth Leg end Description Strata Depth ."'- Depth Type Depth MEXE Shear Vane

(m) (ThiCkness) (m) Level (mAOOj (m) (m) (PeaklRes)

MADE GROUND (Concrete and
(~.~)

i
brick fCM..O:lations). ,.""
MADE GROUND (Colliery 05<) ESdiscard consisting of very dark
grey daybound fine to coarse (0.70)

· gravel of angular and 0.80 B

f-1.00
5ubangular mudstone and coal. ,~ .,~
Rubber machine belts present

\ also). /
MAOE GROUND (Colliery

1.5<) Bdiscard consisting of black and
greyish bf'own weathered ES

greenish grey fine to coarse

f-2.00
gravel of subangular coal and
mudstone. Weathered to clay in

>Q<
places).

«
-3.00

~
3.00 ES

·

;0<

* (5.30)

-4.00
·· <X
· ,5<) ES
· 88·
·

Continued next sheet

Dale of ExcavatiOfl: 17/04J2009 Groundwater:

Equipment: Komatsu PC290 Ie Groundwater not encountered.

logged By: B Johnson

Ground level: 86.6

Coordinates: 433125E - 409710N

legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample
EVIl Water Sample for Environmental Testing
ES SoH Sample fO( Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP121 SCOTT
DOHERTYNorth Gawber Colliery Project No. 09002
IlS,OCI<1:e ..



~rata --Photograph: Samples Tests
Depth Legend Description Slr818 Depth """"'" Depth Type Deplh MEXE Shear Vane

(m) (ThiCIcness) (m) Level (mAOD) (m) (m) (PeakJRes)

MADE GROUND (Colliery
- discard consisting of black and- greyish brown weathered-- greenish grey fine to coarse
- :x: :>< gravel of svbanguJar coat and- mudstooe. Weathered 10 clay in 5.80 ES- @-6.00

~
places).

- 'M "'M- - - -En-d-ofT~alpitat 6.300,- - -----
-
-7.00

-
---
-8.00--
--
--
-9,00--
--

Dale of Excavation: 1710412009 Groundwater:

Equipment Komatsu PC290 Ie Gl"OIJldwaler not encounler~,

Logged By: B Johnson
Ground level: 85.6

Coordinates: 433125E·409710N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample
EW Waler Sample for Environmental Testing
ES Soli Sample for Environmental Testing
U Undisturbed Sample - Open Dnve

Trial Pit: TRIAL PIT RECORD Revision: Final

TP121 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002 lusocu:e,



Shear Vane
(PeaklRes)

Photograph: Strata
Depth

(m)

(1.50)

Legend

-1.00

Description Strata Depttl Reducecl

('TNckness) (m) Level (mAOO)

MADE GROUND (Colliery
discard consisting of darlc 9rey
c1aybound fine to coarse gravel
of angular and subangular
mudstone and coal wi1h some
brick. Pieces of metal. steel
cable and rubber machine belts
present also).

MADE GROUND (Cobbles of
whole and broken brick). ''"

-2.00

&
~~~==,.-------+----->.jL-+---,~

~

-3.00

-4.00

Date of Excavation: 1710412009

Equipment:

Logged By:

Ground Level:

Coordinates:

Trial Pi!:

TP122

(0.70)

/
MADE GROUND (Cobbles and
boulder!. of concrete and brick
with steel cables and limber
beams also).

(1.50)

Legend:
D Small Disturbed Sample
B Bulk DIsturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Samole - Open Drive

MADE GROUND (Colliery
discard consisting of dark grey
clay bound fine to coarse gravel
of angular and subangular
mudstone and coal with rare
brick. Iron girders present also).

Continued next sheet

87.6
433153E - 409688N

Remarks:
Trial pit sides stable.

Groundwater:

Komatsu PC290 IC

B Johnson

Groundwater not encountered.

TRIAL PIT RECORD

Samples
Depth

(m)

0.50

1.40

3.00

4.10

500

North Gawber Colliery

Tests
Depth

(m)
Type

ES

ES

ES

ES

ES

Revision: Final

Project No. 09002

MEXE

SCOTT
OOHERTY



Pho graph: l'ttrata Samples Tests ---Depth Legend OescripUon Slnlla Depth R""""" Depth Type Depth MEXE Shear Vane
(m) (TIicknessJ (m) level (mAOO) (m) (m) (~e$)

~

~
MADE GROUND (Colliery (2.50)

- discard consisting of dark grey- c1aybound fine to coarse gravel- 8 of angular and subangular

g mudstone and coal with rare
brick. Iron girders present also).

-6.00

- ~ 8:
.00 o. "0----------------------End of Trial Pit at 6.40 m

---
1-7.00

-B.OO

-

1-9,00-
--
----

Date of Excavation: 17/04/2009 Groundwater:

Equipment Komatsu PC290 Ie Groundwater not encountered.

Logged By: B Johnson

Ground Level: 87.6

Coordinates: 433153E·409688N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
S Bulk. Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Samole • Onen Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP122 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002
1I!IOl:I~!e!l



~raPh: ~trata Samples Tests -.--
Depth Leg end I Description ..... """"

__
Depth Type Depth MEXE Shear Vane

(m) (TNckneu) em) L~(IIV\OOI (m) (m) {PMkJResl

i7A'o/A'l TOPSOIL. (poor quality). 0.10 ES
-

~
MADE GROUND (Demolition- arisings consisting of flOe 10 /- I \ coarse gravel and cobbles of· 0.60 ES- brick and COf1Cl'ele).

·
v<,; MADE GROUND (Colliery

-1.00 discard consisting of b1ad: fine· 10 coarse, but predominantly-
~

fine, very clayey gravel of (2.00)
· clinker, ash, mudstone and
· coal. Claybound in places.· Rubber hoses, pieces of

metal, timber, fabric, steel
cables and cobbles of brick

-2.00 and concrete present also). 2.00 ES
·

~
- ,- "'"

MADE GROUND (COlliery

&
discard consisting of grey

2.60 ESclaybound fine to coarse gravel

~
of subangular mudslooe and
coal. Remnant concrete

-3.00

~
fOUldations present at 3.0-3.3

· m bgl.).
· 0< (2.10)

0(
· &·
-4.00

8& '," ..'"
',.,:,:;:"-:.-T:' Stiff orangish brovm sandy,:;-.-:-:.,~ gravelly CLAY. Gravel is fine (0"'0)
.,'';"7':..:;.~ 10 coanie angular to .~ .", 4.70 ES

subrounded sandstone and
Continued next sheet

Date of Excavation: 1510412009 Groundwater.

Equipment: Komatsu PC290 IC Groundwater not encou'Itered.

Looged By: SJoMson

Grou\d Level: 86.0

Coordinates: 433209E - 409688N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
S Bulk D;~tu,bed Sample
EW Water Sample for Environmental Tesling
ES Soil Sample for Environmental Testing
U Undisturbed Samole - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP123 SCOTT
North Gawber Colliery Project No. 09002

DOHERTY
""OCIIl~"



Pho ograph: ,tttrata Samples Tests --
Depth Legend Description -~"""" R""""" Depth Type Depth MEXE Shear Vane

(m) (Thidu"leu) (m) LowI{rMOO) (m) (m) (PeakJRes)

· " coal.
,

· ~---------------------~
· End of Trial Pit at 4.80 m
·
·
·

-6.00

·
·

·
·
·
·
-7.00
·

·
·

-8.00
·
·

-9,00

·

Date of Excavation: 1510412009 Groundwater.

Equipment Komatsu PC290 Ie Groundwater not encountered.

Logged By: B JoIvuoo

Ground level: 86.0
Coordinates: .c33209E· 409688N

Legend: Remarks:
0 Small OistLXbed Sample Trial pit sides stable.
B Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample· ODen Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP123 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002 .... ocla: ...



r---Ph-lotog-,a-p-h-:--------------~-rl...t,-at-a-----------------I

I-=---c-,--,-----------r:::-:-cc-c--,--:-...,-----+=~-+=~--_r=,..__,_;_;_:_:_:_I
Depth legend

(m)

Samples

Depth Type
(m)

Tests
Depth

(m)
Shear Vane

(PeakIRes)

Slfata Depth Reduced
(ThiCkness) (m) level (mACO)

MEXEDescription

MADE GROUND (Colliery
discard consisting of grey,
clay bound in places, fine to
coarse gravel of $ubangular
mudstone and, after 1.5m bgl,
burnt shale. Occasional
cobbles of brick and pieces of
metal, fabric and sleel cables
present also).

050 ES

1.00 B-HlO

(2.60)

1.70 ES

-2.00

82.00

MADE GROUND (Fine to coarse
red gravel and cobbles of
subangular brick. and burnt
shale with pockets of finn
reworked clay present also).

2.80 ES
(0.70)-3.00

Stiff grey and brown, mottled
Of'ange brown in upper O.2m of
stratum, sandy gravelly CLAY.
Gra....el is fine to coarse angular , ---'-'IL_+~Il!L"'---l
and subangular coal and Ir

\_s~~~l~n_e:...... ..._ ........._ ......_ ..._ .../
End of Trial Pit at 3.90 m

J.50 ES
B(0.60)

,~
-4.00

Groundwater:
Groundwater not encountered.

Dale of ExcavalJoo: 20/0412009

Equipment: CAT 4320

Logged By: B Johnson

Ground Level:

Coordinates:

84.6
433246E - 409662N

Legend: Remarks:
o SmallDisturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample
EW Waler Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

TrialPit: TRIAL PIT RECORD Revision: Final

SCOTT
DOHERTYTP124

North Gawber Colliery Project No. 09002



Pho graph: ~rata Samples Tests -.-
Depth Legend Description ...... Oeplh R"""'" Depth Type Depth MEXE Shear Vane

(m) (111lcJI;ness) (m) Lavel (m6.0D) (m) (m) (PeakIRes)

- TOPSOIL (pOQ( Duality). 0,10 ES

- ~ MADE GROUND (Stiff friable
0.-40 ES- brown and grey sandy very

- gravelly clay. Sand is rille to
- coarse .Gravel is fine to coarse- & ~

angulM to subrol.nied

-1.00 mudstone. coal, sandstone and
- some burnt shale. OCCasional

cobbles of mudstone present (2.051
- also).--

& ~-
1.80 ES 1.80 8711tkPa-

-2.00- .- M_
".,- ~-r Stiff grey and orangish browni..,.,-.c..~.
ii~"::; slightly sandy gravelly CLAY.

2.80 ES 280 132/41 kPaGravel is fine and mediumj:;:"" ,", angular and subangular,--. •..J~=~=~mudstone and coal. (1,20)

-3.00- t;'~'"."'.. ...:.~....:.~
",0 ..-~ ---------------------End of Trial Pit at 3.40 m-

-4,00

-

-
-

Date of Excavation: 20lO4I2009 Groundwater:

Equipment Komatsu PC290 Ie Groundwater noll!!lncounlered.

Logged By: B JohnlJOn

Ground Level: 85.4

Coordinates: 432829E· 409772N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample
EW Waler Sample for Environmental Testing
ES Soil Sample for Envirorvnental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP125 SCOTT
North Gawber Colliery Project No. 09002

DDHERTY
;U,al;I"!.'



~rata --Photograph: Samples Tests

~:h. Description 51n1ta Depth R....". Depth
Type

Depth
MEXE Shear Vane

(ThiCkness) (m) LlMll (rMOD) (m) (m) (PeaklRes)

TOPSOIL (Poor quality). (025) 0.= 0.20 ,s
MADE GROUND (Cobbles and

- )(5;
boulders of concrete and
pieces of limber and metalln a 0.6<1 ES- matrix of dark grey fine to (1.05)--

~ ~
coarse gravel of clinker and

-1.00 mudstone, the laller c1aybound
In places).

no o,~- ----------------------End of Trial Pit at 1.30 m--

-2.00

---
-
-3.00

-

-4.00

Date of Excavation: 2210412009 Groundwater:

Equipment: CAT 4320 Groundwater not encountered.

Logged By: 8 Johnson

Ground Level: 65.2
COCJftlinales: 432886E·409751N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample Trial pit lenninaled at 1.3m bgl due to repeated refusal upon
EW Water Sample for Environmental T~ling concrete fOU"ldations.
ES Soil Sample for Environmenlal Testing
U Undisturbed $ample. Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP126 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002 III,OC.3:e.



Pho graph: ~rata Samples Tests ---Strata Depth R",""" Depth Type Depth MEXE Shear Vane
(Thickness) (m) Level (mo\OD) (m) (m) (PeallJRel)

0.'" Es
(1.30)

<0O 8390

1.70 ES 1.70 107'35 kP.

(1.50)

,M '"0

Depth Legend Description
(m)

-1.00

-2.00

-3.00

-.coo

Trial Pi!:

TP1268

MADE GROUND (Colliery
discard consisting ol black flOe
to coarse gravel of angular
coal and some clinker).

Stiff grey and brown sandy
gravelly CLAY. Gravel is fine 10
coarse angular and subangular
coal and mudstone.

End of Trial Pit at 2.80 m

SCOTT
DOHERTY

Groundwater:
Groundwater not encountered.

Dale of Excavation: 2210412009

Equipment CAT 4320

Logged By: B Johnson

Ground Level: 85.2

Coordinates: 432866E· -409751N

Remarks:
Trial pit sides stable.

Legend:
D Small DisllXbed Sample
B Bulk Disturbed Sample
EW Waler Sample for Environmental Testing
ES Soli Sample fO( Environmental Testing
U Undisturbed Sample - Open Drive

TRIAL PIT RECORD Revision: Final

North Gawber Colliery Project No. 09002 ;:u,ocla~.,



~raPh: ~rata Samples Tests .-
Depth Legend Description Stralil Deptn R",""", Depth Type Depth MEXE Shear Vane

(m) (ThIdlness) (m) l ......(mAOO) (m) (m) (Pe~el)

-

~

MADE GROUND (Colliery- discard consiSting of grey- daybound fine to coarse gravel-- of angular and subangular 0.50 ES- mudstone with some coal and-
~

rare clinker. Some cobbles of

- mudstone and rare brick.
-1.00

~
present also).

---- (2.60)---
~ '80 ES- B

-2.00--
- >0<
- x: XX '80 "'"--- Firm grey and brown, mottled
-3.00 ~~:..;-:"'~ orange in upper a.3m of 3.00 B 3.00 72/22kPa- ~~:""~d stratum, sandy gravelly CLAY. (0.60) ESc.c"-c-':';

:-- .1...0. ~ .• Gravel is fine subangular and ,~ M"..._5=,~_~~_st~ __________ -, -
End of Trial Pit at 3.40 m

-4,00

-
-

Dale of Excavation: 2210412009 Groundwater:

Equipment CAT 4320 Groundwater not ellCOl¥ll&l'ed.

logged By: B Jotv'lson

Gtou'Id level: 84.1

Coordinates: 432930E - 409727N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample
EW Water Sample for Enyironmefllal Testing
ES Soil Sample lor Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP127 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002
JII11OC:lat1l1



Pho raph: "ata Samples Tests .-
Depth Legend Desaiption ..... Deplh R",""", Depth Type Depth MEXE Shear Vane

(m) (ThIckness) (m) Level (nv.OO) (m) (m) (PeallJRes)

MADE GROUND (Colliery

· discard consisting of very dark

· (X grey flOe 10 coarse gravel of (0.70)
angular and subar'lgular 0.50 ES

· mudstone, coal and some "'" ~."· dinker).

-HlO MADE GROUND (Colllet)'
(X discard consisting of red rille to

· coarse gravel of angular and 1.20 ES
subangular burnt shale with

· some mudstone and coal.
· Many cobbles and occasional

boulders of bumt shale present

X below 3.Om).
-2.00

·

m
·

2.60 ES

-3.00

;(;S X (5.90)

· 3.80 ES

-4.00 ')( ">i'

· ~ X

·

~ X·
·

Continued next sheet

Dale of Excavation: 1 7JO.4f2009 Groundwater:

Equipment Komatsu PC290 Ie Groundwater not encountered.

Logged By: B Johnson

Gn:u1d level: 85.1

Coordinates: 433022E • 409698N

Legend: Remarks:
0 Small Oi5turbed Sample Trial pit sides stable.
8 Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample rOf Environmenta! Tesling
U Undisturbed $ample - Open Dnve

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP128 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002 .,.oe,a:.,



Pho raph: rerata -. Samples Tests -.-
Depth Leg end Description 5lrata Depth

R_
Depth Type Depth MEXE Shear Vane

(m) (Thicknen) (m) level (IMOO) (m) (m) 1~11)

X MADE GROUND (Colliery 5.10 ES
discard consisting of red fine to

">t coarse gravel of angular and
subangular burnt shale with

- some mudstone and coal.
Many cobbles and occasional

r-6.00 boulders of burnt shale present
below 3.Om).

-
-

OM ,,~ 6.50 ES
- ----------------------End of Trial Pit at 6.60 m

-
-7,00

-

---
-8.00----
----
-9.00

-

Dale of Excavation: 17J04J2009 Groundwater:

Equipment: Komatsu PC290 Ie Groundwater not encountered.

Logged By: s_
Ground Level: 85.1

Coordinates: 433022E • 409696N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample
EW Waler Sample for Environmental Testing
ES Soil Sample for Environmental Tesling
U Undisturbed Sample· Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP128 SCOTT

North Gawber Colliery DOHERTY
Project No. 09002

aiSOCI.:_.



Pho raph: "]trata • Samples Tests -.--
Depth Legend Description

..... .,.,., R",""", Depth Type Depth MEXE Shear Vane
(m) (ThiCkness) (m) level (mAOO) (m) (m) (PeaklRes)

MADE GROUND (Colliery
discard consisting 01 dark grey

;X claybound fine to coarse gravel

~

of angular and subangular
mudstone and coal with some

~ burnt shale. Occasional pieces
~ of limber present al$O).
-1.00 1.00 ES~ >(>< (2.20)

~ ;X
~

~

-2.00 ;X~
~

,," .,~
MADE GROUND (Colliery

38 discard consisting of reddish
2.50 ESbrown and grey fine 10 coarse

gravel of subangular mudstone,
coal and rare sandstone

r3.00 ~
weathered to clay. Becomes

3.00 Bpredominantly grey with reddish
brown pockets below 3.0m).

3.80 ES

-<1,00 ~~
- ~~ (,UO)

~
~
~ Continued next sheet

Date of Excavation: 17104/2009 Groundwater:

Equipment: Komatsu PC290 Ie Groundwater not encountered.

Logged By: B_

Ground Level: 86.1

Coon:linates: 433048E ·409685N

Legend: Remarks:
0 Small OIStl.Xbed Sample Trial prt sides slable.
B Bulk OislUl'bed Sample
EW Water Sample fO( Environmental Testing
ES Soil Sample for Environmental Tesling
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP129 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002
11550('11:."



Pho raph: _ala • Samples Tests .-
Depth Legend Description "'~Ooplh RodU<e<l Depth Type Depth MEXE Shear Vane

(m) ; (1'hidn&sS) (m) Level("",001 (m) (m) (~esl

MADE GROUND (Colliery '20 ES
- discard consisting of reddish

- brown and grey fine to coarse
- gravel of sUbangular mudstone,

coal and rare sandstone

- weathered 10 clay. Becomes
-6.00 predominantly grey with reddish
- :&

brown pockets below 3.Om).

- ".0 '.'0---------------------- e040 ES- End of Trial Pit at 6.40 m

-
-7.00

--
-

-8.00--

-----9.00

-

Date of Excavalion: 1710412009 Groundwater.

Equipment; Komatsu PC290 Ie Gr'OOOdwaler not encountered.

logged By: B Johnson

Ground Le'Jol: 86.1

Coordinates: 433046E - 409665N

Legend: Remarks:
D Small Disturbed Sample Trial pit sidss stable.
S Bulk Disturbed Sample
EW Waler Sample for Environmental Testing
ES Soil Sample for Envirorvnental Testing
U Undisturbed Sample· Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP129 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002
6 •• oeI1l~lt.



Pho raph: "tata • Samples Tests -.--
Depth Legend Description ....."""" Ro>.<ed Depth Type Depth MEXE Shear Vane

(m) (Thickness) (m) l.-vel (mAOO) (m) (m) (~aklRes)

MADE GROUND (Colliery-

~

discard consisting of black fine
to coarse angular gravel of

- dinker and ash. Occasional 050 ES
cobbles of whole and broken- 'X brick present also).

-
-UlO-

~--

-- 1.70 ES- ~
-2.00-

-

m
-

-3.00 3.00 ES

- ~ {6.30)
-

~
6C

-
-400 ><Xl

:x ~ '''' ES

- X Y.

'xC '0 Continued next sheet

Dale of Excavation: 20104J2009 Groundwater:

Equipment Komatsu PC290 Ie Groundwater not encountered.

Logged By: B Johnson

Ground Level: 85.4

Coordinates: .o03103E • 409670N

Legend: Remarks:. D Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample Trial pit excavated upon a moderate slope.
EW Water Sample for Environmental Testing
ES $oil Sample lor Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP130 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002 alloe,_:.a



Phot graph: ",ala Samples Tests ..-
Depth Legend Description -~Deplh R""""" Depth Type Depth MEXE Shear Vane

(m) (T1'litIlneU) (m) level (rMOO) (m) (m) (PUVRes)

MADE GROUND (Colliery

~ ~
discard consisting of black fane
to coarse angular gravel of

'.50 ES
clinker and ash. Occasional
cobbles of whole and broken
brick present also).

-6.00 V ¥
· :x: :>c ,~ "..-- - -- -- -- -- --- - - - - ---- 6.30 ES

End of Trial Pit at 6.30 m

-7.00

·

···
-8,00

·
·

-900

··
Date of Excavation: 201002009 Groundwater:

Equipmont Komatsu PC290 Ie Groundwater no! erlCQlXltered.

LoooedBy: BJomson
Ground Level: 85.4

Coordinates: 433103E - 409670N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample Trial prt excavated upon a moderate slope.
EW Water Sample for EnVironmental Testing
ES Soil Sample lor Environmental Testing
U Undisturbed Sample - Ooen Dnve

Trial Pi!: TRIAL PIT RECORD Revision; Final

TP130 S COT T

North Gawber Colliery DOHERTY
Project No. 09002

IUIOtlllt~."



ltata Samples TestsPho raph:
Depth

(m)
Depth

(m)
Shear Vane

(PeaklRos)

Depth
(m)

StrMa Depltl Re<:U:ed

(ThIckness) (m) level (IMOO)
Legend Description Type MEXE

MADE GROUND (Colliery
discard consisllng of grey and
brown claybound gravel Of fine
to coarse angular and
subangular mlXlstone and
coal).

:x :x
0.40 ES

-1.00

:x:
(3.20) '60 ES

-2.00

2.&1 ES

-3,00 ..~
MADE GROUND (Colliery
discard consisting of red fine 10
coarse sandy gravel of angular
and subangular buml shale
with some coal and mudstone.
Pockets of claybound fine 10
coarse gravel 01 mudstone
present below 3.7m. Rare
sa~~tone boulders present

'.60 ES

(1.20)

--4.00

.. n
also .

t-:""_ ....... ". ; MADE GROUND (Firm brown
~ -;.:....-:,,..;-..\ sandy slightly gravelly possiblY
~,., '..,j

~*~..;.;.. Continued next sheet

/ .. 0 ES '60 127122 kPl(0.50)

«n

Groundwater:
Groundwater not encournered.

Date of Excavation: 1510412009

Komatsu PC290 Ie

B Johnson

85.4

4331 nE· 409666N

Equipment:

logged By:

Ground Level:

Coordinates:

Remarks:
Trial pit sides ltable.

Legend:
o Small Disturbed Sample
B Bulk Disturbed Sample
EW Water Sample fO( Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbedsample· Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP131 SCOTT
DOHERTYNorth Gawber Colliery Project No. 09002



Ph raph: ~rala • Samples Tests -.--
Depth Legend Description Strllla Depttl "_ Depth Type Depth MEXE Shear Vane

(m) (ThIckness) (m) Level (mAOD) (m) (m) (PhkJRes)

,I- , 4.4Dm - 4.6Om: reworked clay. ,, Gravel is fane and medium ,,
angular to subrounded coal and ,, ,, mudstone). ,- , 4.6Om - 5.1Dm : Stlfl grey and ,,
orangish brown sandy gravelly ,

-6.00 , ,
I CLAY. Gravel is tine to coarse ,
I angular and 5ubangular coal ,
~ and sandstone.Some cobbles ,,'_o.! ~st_Ol26_p!"e_5!"! ~S?:.._______ ...J

- End of Trial Pit at 5.10 m

-7.00

-

--8.00

-

-9.00

-

Date of Excavation: 1510412009 Groundwater:

Equipment Komatsu PC290 Ie Groondwaler not encountered.

logged By: B Johnson
GrQl.W'Id L&vcl: 85.4

Coordinates: 433177E • 409666N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
B Bulk DistlXbed Sample
EW Water Sample fO( Environmental Testing
ES Soil Sample for Enviroomentat Testing
U Undisturbed Sam Ie· Ooen Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP131 SCOTT
North Gawber Colliery Project No. 09002

DOHERTY
iU;150C11J:er.



~aPh: l&ata -. Samples Tests .--
Depth

Leg~ Description '""'~"""" R....,.. Depth Type Depth MEXE Shear Vane
(m) (Thld\ness) (m) level (mAOO) (m) (m) (PeakiRes)

MADE GROUND (Colliery
· discard consisting of grey

· ~ daybolncl rme 10 coarse gravel
of angular and subangular

M mudstone, coal and some (120) 0.60 •· burnt shale. Pieces of fabric, ES
·

~
macrune belts, rubber hoses

-1.00 :x and occaSIonal pieces of
timber present also). "" """· MADE GROUND (Colliery· discard consisting of grey fine 1.60 B

~ ~
10 coarse gravel of angular 10 ES
subrouncled mudstone, coal
and some sandstone.

-2.00 occasional cobbles or brick (1.<10)

present also).

· :Q :x
"'" ""oo

. '~'T Sliff grey and orangeish brown

~~~gsandy gravelly CLAY. Sand is 2.60 •
fine to coarse. Gravel is fine to ES

-3.00
coarse subangular coal and

(0.90)

· sandstone. Rare cobbles of
sandstone present also. H" ,,,,,
- - -End-oil-rial pit at 3.40 m- - --

·
·
-4,00
··

Date of Excavation: 1510412009 Groundwater:

Equipment: Komatsu PC290 Ie Slight seepage al 3.3m bgt

Logged By: B John"'"

Ground Level: 82.6

Coordinates: 433199E - 409657N

Legend: Remarks:
D Small Disturbed Sample Trial pit side, stable.
B Bulk. Disturbed Sample
EW Waler Sample for Environmental Tesling
ES Soil Sample for Envirot'l1'lell1al Testing
U Undislurbed Sample· Open Drive

TrialPit: TRIAL PIT RECORD Revision: Final

TP132 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002
i'l"O,nl~"a



"-rata • Samples TestsPho raph:
Depth Type

(m)
Depth

(m)
Shear Vane

(PeakIRS5)
Depth Legend

(m)
$Irat.iI Depch Reduced

(Thidu1ess) (m) level (mo\OO)
Description

MADE GROUND {Colliery

MEXE

discard consiSting of dart. grey
clayey fine (0 coarse gravel of
subangular mudstone). ES

(1.30)

-1.00

"" ""MADE GROUND (Colliery
discard consIsting 01 red fine 10
coarse gravel of angular and
subangular burnt shale).

MADE GROUND (Colliery
discard consisting of grey fine
10 coarse gravel of BUbangular
mudstone with lenses of fine
and medium gravel of angular
coal, clinker and coal dust).

1.50 ES(0.50).~
-200

2.20 ES
(1.00)

~ lX
~-==c:;;===::;:-----t---'"""---+--""""----i
0<:

280

MACE GROUND (Stiff blueish
grey mottled black sandy
gravelly reworked clay, Sand is
line. Gravell! fine angular
coal).

-3.00 3.00 ES 3.00 87147kPa
(O.M)

"n
Stiff grey and orangeish brown,
wilh grey veining, sandy
gravelly CLAY. Sand is fine to
coarse. Gravel is fine to coarse
angularandsubangular ,1-~I.l'L-jL.H.lllL-I

\ sandstone, mudstone and '

'-~I.- - - - - - - - - - - - ......- - - - - .../
End of Trial Pit at 4.10 m

(0.70)

,.~-,4.00
4.10 ES 4.10 123/38 kPa

Groundwater:
Groundwater not encountered.

Date of Excavation: 1510412009

EqUipment: Komatsu PC290 IC
Logged By: B JoIvlson

Ground level: 83.0

Coordinates: 433247E - 409632N

Remarks:
Trial pit sides stable.

Legend:
o smallDisturbed Sample
B Bulk Disturbed Sample
EW Water Sample for Envil'OMlental Testing
ES Soil Sample for Environmental Testing
U UndislU'bed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

SCOTT
DOHERTYTP133

North Gawber Colliery Project No. 09002



Photograph: ~ata Samples Tests -.-
DePlh_. Description s.... Oop<h R...- Depth Typ<! Deplh MEXE Shear Vane

(m) (Thlcklless) 1m) Leval (11\'\00) (m) (m) (PeakIRes)

TOPSOIL (Poor quality). "~ "" ..
MADE GROUND (CcMliery

SO discard consisting of very dark 0<0 •
t- O<

grey fine 10 coarse gravel of
angular and SUbangular clinker
with some coal and mudstone).

1-1.00 X;
~

(1.60)

~
0< .~ """"

~~~~;Stiff grey and brown moll/~
-2,00 Of'aI'lgish brown sandy to very >00 97 130 kPa- sandy gravelly CLAY. Gravel is (0,60)

fine 10 coarse Sllbangular
"" ....

sandstone with occasIonal,,_~t:b!e~~f~~~o_n~.__________ J
,

-
End of Trial Pit al 2.40 m

1-3.00

-
-,(00--
--

Dale of Excavation: 20/04I2009 Groundwater.

Equipment: Komatsu PC290 Ie Groundwater not encountered.

logged By: B Johnson

Ground level: 81.8

Coordinates: 43279BE· 40973E1N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable,
B Bulk Disturbed Sample
EW Water Sample lor Envirorvneotal Testing
ES $oil Sample fO( Enwonrnentar Testing
U UndiSturbed Sample· Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP134 S cor T

North Gawber Colliery DOHERTY
Project No. 09002 a',oc:u:aA



T41"rata
Shear Vane

(PeaklRes)

Photograph:

-1,00

-2.00

-3,00

1-4.00

Depth
(m)

legend Description

(0.60)

O~

(1.30)

S!nIla Deplh Reouced

(Tl*:kne$&) (m) level (mACD)

0'0

'>50

MADE GROUND (Colliery
discard consisting of dark grey
claybound gravel of fine 10
coarse angular and subangular
coal and mudstone).

/
,,"

/
(O.5O)

270

/
MADE GROUND (Colliery
discard consisting of soft very
dark grey sandy sill with
pockets of firm brownish grey
very sandy very gravelly clay).

(1,00)

'70
Stiff greyish brown sandy
gravelly CLAY. Gravel is fine 10
coarse angular and subangular

"_c.9~ !,n_d_s~n.9~lo_n~. .-1--""IL_+~""!!L---1

Dale of Excavation:

Equipment:

Logged By:

Ground Level;

Coordinates:

Trial Pit:

TP135

(0.50)

""
End of Trial Pit a14.20 m

22104/2009

CAT 4320
B Johmoo

82.1
43264SE • 409703N

Groundwater:
Groundwater not encountered.

TRIAL PIT RECORD

Samples
Depth

(m)

0.40

0.70

1.20

2.50

3.00

3.60

Tests
Depth

(m)
MEXE

Legend: Remarks:
o Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Type

ES

ES

ES
B

ES
B

ES
B

B
ES

Revision: Final

North Gawber Colliery Project No. 09002

SCOTT
DOHERTY



~rata Samples TestsPho raph:
Depth Type

(m)
Depth

(m)
Shear Vane

{PNkIRes)
Depth Legend

(m)
5lr111a Depth Reduced

(TNc:knen) (m) lelleillMOOl
Description

MADE GROUND (Colhery

MEXE

discard consisting ot red fine 10
coarse gravel of subangular
burnt shale with many cobbles
of burnt shale and rare boulders
of sandslone also).

ES0.80

(3.10)

2.00 ES-2.00

-3.00

MADE GROUND (Colliery
discard consisting of damp,
black fine and medium gravel
of angular ash and clinker).

(0.60)

3m

ES3.40

Stiff blueish grey and brown
slightly sandy slightly gravelly
CLAY. Sand is fine to coarse.
Gravel is fine angular and
subangular mudstone and coal

-4,00 ES'00
(1.00)

on
End of Trial Pit at 4.70 m

Groundwater:
Groundwater not encountered.

Date of Excavation: 20104f2009

Komatsu PC290 Ie
B Johnson

79.3

433082E - 409632N

Equipment

logged By:

GrCUld level:

Coordinates:

Remarks:
Trial pit sides stable.

legend:
o Small Disturbed Sample
B Bulk Disturbed Sample
f:'N Water Sample for Environmental Testing
ES Soil Sample for Envirorvnental Testing
U Undistl6bedSample - Open Dove

Trial Pit: TRIAL PIT RECORD Revision: Final

SCOTT
DOHERTYTP136

North Gawber Colliery Project No. 09002



Ph raph: "ltrata Samples Tests .-
Depth Legend Description Stra1a Oop~ R....... Depth Type Depth MEXE Shear Vane

(m) ('ThiclInen) 1m) level (mA.OO) (m) (m) (PeaklRes)

· MADE GROUND (Stiff friable
· grey and brown sandy 10 very
· sandy gravelly to very gravelly·

~

· clay. Sand is fine to coarse. 0.50 ES
·

~
Gravel is fine to coarse angular

· to subrounded mudslooe,· sandstone, coal and some (1.60)
·
-HIll :x burnt shale).
·
·
·

· 1M "M 1.60 ES
· >Q MADE GROUND (Colliery
· discard consisting of black and '.60 ES
· red fine 10 coarse gravel of-2.00
· angular clinker and burnt shale.
· ;X Some cobbles of burnt shale
· present also).· :x·
· ~·

-3.00 <S<
(2.60)

3.00 ES
·

~
·
·

·

X
· X-4.00 ." "".,.......,;., ..

SliM grey and orang ish brown~,,:..:.:..-'.
·

c;;...."; sandy gravelly CLAY. Gravel Is (0.50)
'50 ES '.50 131' 29 kPa,:.-'::;:;-c.;:: fine and medium angular and

"0 ,<;0~_s~~~gu~r..c?,!J ~~d~u~s~0.!l!'______ ~
End of Trial Pit at 4.70 m

Date of Excavation: 2010412009 Groundwater:

Equipment: Komatsu PC290 Ie Groundwater nol encountered.

logged By: B Johnson

Ground level: 80.4l

Coordinates: 433146E ~409614N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample ~Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP137 SCOTT

North Gawber Colliery DOHERTY
Project No. 09002 IU60ciaHlf>



Ph raph: "ata • Samples Tests .-
DePIh_.:

Description Strata Dep!tl "...- Depth Type Depth MEXE Shear Vane
(m) (Thickness) 1m) level (rrAOO) (m) (m) (Peakt'Rell)

TOPSOil (Poor quality).
"" """ 0.10 ES

MADE GROUND (Colliery
discard consisting of red fine to

0< coarse gravel of angular and (O.5O)
0.60 ES

;X subanguJar burnt shale. Some OM '000
cobbles of burnt shale Pf9sent

f-1.00
~

also). / 1.00 ES
- MADE GROUND (Colliery

~ discard consisting of grey fine
to coarse gravel of subangular
mudstoo9. Some cobbles and
occasional boulders of

-

~
mudstone present also. (2.00)- Pockels of clinker present

-2.00 below 2.5m).--

~ 2.40 ES
- :&- '!Ill '''0- ~~~~;;- Firm brown and orangish brown
-3.00 sandy gravelly CLAY. Gravel is 3.00 ES 3.00 641 11kPa~_..::.;..~-tl fIne to coarse subangular (O.60},-~,,---;.;

;;..:;.;::~ mudstone with flecks of coal.
"0 """- - - -End-of Trtalpit at 3.40 m- - --

--
~4,OO--

-
-

Dale of Excavation: 20lO4I2009 Groundwater:

Equipment: CAT 4320 Groundwater not oncountered.

Logged By: 8 Johnson

Ground Level; 80.0

Coordinates: 433209E - 409614N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample
EW Water Sample for En'liroomental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample· Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP138 SCOTT

North Gawber Colliery DOHERTY
Project No. 09002 !Issoclater.



Pho raph: r4lata Samples Tests -.-
Depth legend Description .....-. R....,., Depth Type Depth MEXE Shear Vane

(m) (Thickness) (m) level (IMOQ) (m) (m) (Pulu'Rel)

>0< MADE GROUND (Colliery
discard consisting of dark grey
and reddish brown fine 10
coarse gravel of angular clinker

(1.10)

& and burnt shale with some 0.60 ES
coal).

1-1.00 ,," --· ~i~t~:;;Stiff friable grey and brown
sandy to very sandy gravelly t.JO ES

- CLAY. Gravel is fine and
'-<'.-; '" medil.nl subangular mudstone.+.:c.,-;>
,+c';';":", (1.20)

.• --. '.-t'...,-.--2.00
~,' ~:-:-,.::; 200 ES

~~7'':';'' "'" ~-
End of Trial Pit at 2.40 m

-
-3.00

·

-
-4.00
··

-

Dale of Excavation: 22/0<112009 Groundwater:

Equipment: CAT 04320 Groundwater not encountered.

logged By: 8 JOhnson

Ground level: 80.1

Coordinates: ~32795E - -409705N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides Itable.
B Bulk Disturbed Sample
EW Water Sample to( EnVIronmental Teslillg
ES Soil Sample for Environmental Testing
U Undisturbed Samnle ~OnPn Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP139 SCOTT
North Gawber Colliery Projed No. 09002

DOHERTY
I!ISsoCll!lte.



Pho raphe 'tata Samples Tests .-
Depth Legend Description SIrat8 Depth ""'_ Depth Type Depth MEXE Shear Vane

(m) (ThIdlness) (m) Level (rMOO) (m) (m) (PeakJRes)

MADE GROUND (Colliery

~ ~
discard consisting of red and
dart. grey fllle to coarse gravel

'V
of burnt shale and some 0.50 ES
clinker. Occasional cobbles of

- burnt shale present also).
- 'V <><-1.00-

;X X (2,<40)

>Q >9<
-

~ g 1.70 ES
-
-2.00

- ~L$- 'o~
51ift blueish grey mottled

Ii
brown sandy gravelly CLAY.

- Gravel is fine subangular
- mudstone.
-3.00

(1.040)

-- 3.50 ES
- ~':"'.,......-.: ,~ '0'"- - -En-d-ofT~alpitat 3.80 m- - --
-4.00

--
-
-----

Date of ExcavalJon: 22/04/2009 Groundwater:

Equipment CAT 4320 Slight seepage al 2.05m bgl.

Logged By: 8 Johnson

Ground Level: 78.9

Coordinates: 4328ne • 409665N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample
EIN Waler Sample for Environmental Testing
ES Soil Sample tor Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP140 SCOTT
North Gawber Colliery OOHERTY

Project No. 09002
iUUlCla! ••



-.- Samples TestsPh raph:
Depth Type

(m)
Depth

(m)
Shear Vane

(PNkIRes)
Depth Legend

(m)
StrBtlI o.pcn Reduced

(lhiCkneUj (m) level (rMOO)
Description

MADE GROUND (Colliery
discard consisting of dark grey

MEXE

and reddish brown very dayey
flOe to coarse gravel of angular
and subangular coal, dinkel',
ash and burnt shale. Gravel is
daybound in places. Some
cobbles and occasional
boulders of mudstone and
some cobbles of burnt shale
present also).

ES050

1.00 B-1.00

(JJ~O) ES2.00-2.00

-3.00

ES

3,70 B
,on " ,n

Stiff blueish grey and brown
sandy slighlly gravelly CLAY.
Gravel is fine angular and
subangulat coal and mudstone.

-4.00

'.30 B
ES

'.30 140161 kPa
(1.10)

ES5.00

Dale of Excavation:

Equipment:

Logged By:

Ground Level:

Coordinates:

Legend: Remarks:
o Small Disturbed Sample Trial pi1sides stable.
S Bulk Disturbed Sample
EW Water Sample for Environmental Testmg
ES Soil Sample for Envil"OflTl1entat Testing
U Undisturbed Samote - Dpt:l:n Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

SCOTT
DOHERTYTP141

North Gawber Colliery Project No. 09002



~rata

MEXE

Pho raph:

-HID

Depth Legend
(m)

Description

MADE GROUND (Colliery

(0.80)

$ltatII Depth Reduced

(Thickness) (m) LeYfll (nYl.OO)

MADE GROUND (Colliery
discard consisting of red fine to
coarse gravel of angular burnt
shale).

MADE GROUND (Colliery
discard consisting of grey,
mostly cJaybound, fine to
coarse gravel of angular and
subangular mudstone, burnt
shale and occasional coal and
clinker. Rare cobbles of burnt
shale present also).

080

(1.00)

"'"

(160)

(0.50)

,g"

Groundwater:
Groundwater not encountered.

discatd consisting of dcrl. grey
fine 10 coarse gravel of
subangular muds10ne and
some coal).

Remarks:
Trial pit sides stable.

Samples
Depth Type

(m)

030

100

2.20

3.00

3.50

Tests
Depth

(m)

3.50

7080

"""
-2.00

-HlO

-4.00

Stiff greyish brO'NTl sandy
gravelly CLAY. Gravel is fine
angular and subangufar

__"!~~~~~.?!.3!. ~ ~/-~"''----1:--'''''''--i
End of Trial Pit at 3.90 m

7370

Trial Pit:

TP142

Date of Excavation: 20104/2009

Equipment: Komatsu PC290 Ie
Logged By: Ben Johnson

Ground Level: 77.6

Coordinates: "3297OE • -409622N

Legend:
o Small Disturbed Sample
B BulkDisturbedSample
EW Water SamplefO( Environmental Testing
ES Soil Sample for Enviroomental Testing
U Undisturbed Sample. Open Drive

TRIAL PIT RECORD

ES

E5

BES

B
ES

B
ES

Revision: Final

North Gawber Colliery Project No. 09002

113''''OkPa

SCOTT
DOHERTY



Pho Taata
Shear Vane

(Ptl~es)

ph: •
-t.oo

Samples
Depth Type

(m)

0.40

1.00

3.040

Tests
Depth

(m)
MEXE

MADE GROUND (Stiff friable

Depth Legend
(m)

Description Strat.aDeplh Rcdu;od

(TtQneSl) (m) level (mA.OO)

ES

ES

ES

ES

(0.60)

"M

/
(1.30)

-2.00

-3,00

(0.60)

""

(1.30)

,,"

-4.00

Stiff grey monIed orangish
brown sandy gravelty CLAY.
Gravel is fine angular 10
$ubroundea coal and

'"_"2~~o..o~. ..1-~J.Jl\'-_1-...Ll.LJJ._1
End of Trial Pit at 3.80 m

Dale of Excavation:

Equipment

logged By:
Ground level:
Coordinates:

Groundwater:
Heavy HfIpage at 1.9m bg1.

21104/2009

CAT 4320

B Johnson

75.5
433013E·409587N

legend: Remarks:
o Small DisturbedSample Trial pit sides stable.
S Bulk Disturbed Sample
EW Waler sample fOt Envirorvnental Testing
ES Sod Sample for Envlformental Testing
U Undisturbed Samole • Ooen Drive

Trial Pit:

North Gawber Colliery

TRIAL PIT RECORD
TP143

Revision: Final

Project No. 09002

SCOTT
DOHERTY



~ta ..-Photograph: Samples Tests
Depth Legend Desaiption ...~"""'" RoOO<ed Depth Type Depth MEXE Shear Vane

(m) (lNckness) (m) level (mAOO) (m) (m) (Pe.alu'Rea)

X><1 MADE GROUND (Colliery- discard consisting of dark grey (0.40) 0,20 ES- i daybound fine to coarse gravel "'" '''"-
of angular 10 subroundoo-
mudstone, coal and sandstone.

I- 0<)1 , Pockets of sandy gra\lelly clay (0.80)

-
~

and some cobbles of brick
'00 14.60 0.90 ES

-1.00 present also).
-

MADE GROUND (Yellowish ,~ ,,~ 1.20 ES- .,~::*"~""+: brown fine to coarse gravel and

- ':c-,.- ..~ cobbles of subangular~~~+;:::dolomite). '60 ES '60 140/57kPa-
MADE GROUND (Colliery- -:--...:...... ....,..,:.'C""-~: discard consisting of brown (120)

-2.00 -~~Ji;::',;~ and reddish brown fine 10~=¢=~coarse gravel of angular and
5ubangular bumt shale, clinker

.,- ~ and ash), ,~ '''"- MADE GROUND (Stiff grey and ,,
brown sandy gravelly reworked ,, ,

-300
, clay with narrow lenses of black ,, sill. Gravel is flne subangular ,- ,

mudstone). ,, ,,
Stiff grey and orangish brown

,, ,
I sandy slightly gravelly CLAY. ,
I Gravel is fine subangular ,
~~~~~!:'-- - - - ~-~- - - - - - - - ..:

-4.00 End of Trial Pit at 2.50 m

-

-.

Date of Excavation: 20/04/2009 Groundwaler:

Equipment: CAT 432D Groundwater not encountered.

logged By: BJohnson

Ground level: 75.6

Coordinates: 433055E - 409592N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample· Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP144 SCOTT

North Gawber Colliery DOHERTY
Project No. 09002

IlUiocl"~8i.



Photograph: r4trata Samples Tests ---Depth Legend Description Stro~ """"
.od_ Depth Type Depth MEXE Shear Vane

(m)

I
(m::knes$) (m) leyer (IMOD) (m) (m) (PeakJRes)

· MAOE GROUND (Colliery
· discard consisting of r~ and

brown fine to coarse, but 0.40 ES
predominantly coarse, gravel of (1.00)

· angular and subangular bumt
shale and mudstone.

· X>< Occasional cobbles of burnt .- _.-
1--1.00 shale and brick present also).
·

~
MADE GROUND (Colliery

· discard consisting of dark

· Q: broIMl and grey fine to coarse ISO ES,gmvel of angular clinker and
ash with some burnt shale,

· coal and bria).
-2.00
·
·
·

~· (3.20)
·

~
2.50 ES

-3.00
·
·

~
· ~· '50 ES
-4.00

~· ..0 '«0· - - - -En-d-ofT~al-pit-aI4.20;n- - --
·
·

·

Date of Excavation: 2010412009 Groundwater:

Equipment: CAT 4320 Groundwaler not encountered.

Logged By: B Johnson
Ground level: 78.7

Coordinates: 433119E·409592N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soli Sample fOf EnvirOfVTlentar Testing
U Undisturbed Sample - Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Pinal

TP145 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002
a"OCIII!e&



Pho raph: ["erata Samples Tests ..-
Depth Legend Description Strata Depth ."'- Depth Type Depth MEXE Shear Vane

(m) (Thickness) (m) Level (IT'AOD) (m) (m) (PeakIRes)

MADE GROUND (Predominantly

~
stiff, but firm In places, grey
sandy gra ....elly day. Sand is
fine 10 coarse. Gravel is fine to (1.00) 0.50 •coarse subangular mudstone ES

0

0< and occasional sandstone).
0

"'" non1-1.00

~jE~~Stiff grey and orangish brown
0 sandy gravelly CLAY. Gravel is
0 "~1...-;.;- fine subangular and 1 ..040 131/31 kPa

$i~j5
subrounded mudstone.

0 I.'" •(1.-40) ES

-2.00 :;lD:,"::
0

.:,.~.:.:.-,:..

..... '-' ,.:,> "0 ,,~~......... ----------------------
End of Trial Pit at 2.40 m

0

-300
0

0

0

0

-4.00

0

0

0

0

Dale of Excavation: 2210412009 Groundwater:

Equipment: CAT 4320 Groundwater not encountered.

Logged By: B Johnson

Ground lever: 78.0

Coordinates: 432764E ~ 409680N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample Concrete foundations present from 0.2 (0 O.6m bgl adjacent 10trial
EW Water Sample for Environmental Testing pit.
ES Soil Sample for Environmental Testing
U Undisturbed Sample. Ooen Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP146 SCOTT

North Gawber Colliery Project No. 09002
DOHERTY
'..... oelll~es



Pho aph: Samples Tests

Description ....."""" R...- Depth Type Depth MEXE Shear Vane
('Tl*:;kneU) (m) levllll(IMOO) (m) (m) (PeaklRes)

TOPSOil (Poor quality). 010 ES
MADE GROUND (Colliery

040 ESdiscard consisting of dar1t grey
daybo.m fine to coarse gravel
or angular and subanguiar
mudstone. burnt shale and

-1.00 coal. Pockets of sandy very 1.00 Bgravelly clay noted. Rubber
hose present at 2.6m bgl).

(2.60)

18O ES

-2.00

.•:.::~-.:"Y
.':~::j.,...,.... ....... '

.~~.;~

Slitf grey and brown mottled
orangish brown sandy to very
sandy gravelly ClAY, Gravel is
fine 10 coarse angular to
subrounded mudstone and..._~J. -" ,1--'l.:>!I--+-lJI.l"----i

End of Trial Pit at 3.50 m

-3.00 3.00 ES 300
(0,70)

-4.00

140/49kPa

Dale of Excavation: 21/0412009 Groundwater.
Groundwater nol encountered.Equipment:

Looged By:

Ground level:
Coordinates;

CAT 4320

a_
73.6

432955E * 409562N

Legend: Remarks:
o Small DisturbedSample Trial pit sides stable.
S Bulk Disturbed Sample
EVI/ Water Sample for Environmental Testing
ES Soil Sample for EnvirorvnentaJ Testing
U Undisturbed Sample. Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP147
North Gawber Colliery Project No. 09002



~ta • Samples TestsPho raph:
Depth Type

(m)
Depth

(m)
Shear Vane

(PeaklRes)
Depth Legend

(m)
Description MEXE

MADE GROUND (Firm friable
sandy gravelly to veIY gravelly
rewor1<ed clay. Sand is fine 10
coarse. Gravel is fine to coarse
angular and subangular
mudstone. coal and
sandstone).

(1.00) 050 ES

"'" ""-1,00
MADE GROUND (Colliery
discard consisting of soft wel
dark grey sandy sill WIth ash
and pockets of clay).

'60 ES•(1.30)

x-2.00

MADE GROUND (Demolition
•-.0.. ' arisings consisting of fine 10

~~~ '7';" \ coarse gravel and cobbles of /
+_' :...:..:...,.) concrete and brick).

~::j-;~Stiff grey and brown sandy
:."-~ -.. .:: gravelly eLA '(. Gravef is fIne to
-; .~;"';":::;; coarse angular and subangular
,',-....... . .5~,!1 _al]d_~uE~t~n!,. pl-~""''------1--''''''''-----1

End of Trial Pit at 3.40 m

ES2.80 2.80 140/39 kPa
(0.90)-3.00

"'"

-4.00

Groundwater:
Moderatesee~ at 2.3m bgl.

Dale of Excavation: 21lO4l2OO9

Equipment: CAT4320
Logged By: B Johnson

Groundlevel: 72.7

Coordinates: 433031 E - 409536N

Legend:
o Small DistUrbed Sample
B Bulk Disturbed Sample
EW Waler Sample for Environmental Testing
ES Soil Sample for Envirorvnental Testing
U Undist1Sbed Sample - Open Drive

Remarks:
Trial pit sides stable.

Trial Pit: TRIAL PIT RECORD Revision: Final

SCOTT
DOHERTYTP148

North Gawber Colliery Project No. 09002



Shear Vane
(PtlaluRes)

Photo raphe "tta
Depth Legend

(m)

-1.(n
:x

-2.00

-3.00

-4.00

Date of Excavation:

Equipment:

Logged By:

Ground Level:

Coordinates:

Trial Pit:

TP149

Description

MADE GROUND (Colliery
discard consisting of grey
c1aybound flOe to coarse gravel
of subangular mudstone with
some brick, coal and rare
sandstone. Pockets 01 reddish
brown burnt shale present after
2.5m bgl. Occasional cobbles
of sandstone present also).

Stiff grey and brown mottled
orange slightly sandy gravelly
CLAY. Gravel is fine angular
and subangular coal and
mudstone.

15104/2009

Komatsu PC290 IC

B Johnson

72 ..04

433130E - 4Q9.493N

Sll'Bla DepUl Reduced Depth Type
(TNckne$S) (m) level (Il\'\OD) (m)

(3.60)

(O,eo)

,..

Groundwater:
Slight seepage aI1.5m bgl.

Remarks:
Repeated collapse after 1.Om bgt

TRIAL PIT RECORD

Samples

0.50

1.70

3.40 ES

Tests
Depth

(m)

3.90

MEXE

Legend:
D Small Distutbed Sample
B Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - OPen Drive

ES

ES

Revision: Final

North Gawber Colliery Project No. 09002

SCOTT
DOHERTY



Phot raph: "ata Samples Tests .-
Depth Legend Description S1nta """"

R ...... Depth Type Depth MEXE Shear Vane
(m) (ThickneSS) (m) Level(fT\I\OO) (m) (m) {PeakJRuj

~ ~
MADE GROUND (Stiff grey and- brown sandy gravelly rewcH'ked- clay. Gravel is fine and--

~ ~

mediwn subangulat and ('.00) .50 ES- subrounded mudstone and B

- sandstone. Pockets of red fine
to coarse gravel of bumt shale

"'" '32"-1.00 ,~, present also).
- ~;i.=~- Stift' grey mottled orangish- brown sandy gravelly ClAY.

Gravel is fine and medium 1.'" 127/45kPl
~.:... ';:'- 1.50 ESangular and subangular coal (1.20) B- ;2~j~and mudstone.-

-2.00 ;J" ,';';.:.:*~~~ .~ noo---- - --- ------ --------
End of Trial Pit at 2.20 m

-

-3.00

-
-

-4.00

-

-

Dale of Excavation: 20104/2009 Groundwater:

Equipment: CAT 4320 Groundwater not encountered.

Logged By: B Johnson

GrCU'Id level: 74.2

Coordinates: 433160E - 409530N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample
EW Waler Sample for Environmental Testing
ES Soil Sample for EnVIronmental Testing
U Undisturbed Samote - Ooen Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP150 SCOTT

North Gawber Colliery DOHERTY
Project No. 09002 ".,otla:e.



Pho raph: ~rata Samples Tests .--
Depth Legend Description Strata DepIh

__
Depth Type Depth MEXE Shear Vane

(m) (Thidu1ess) (m) level (mAOO) (m) (m) (PeaklRes)

- ~
MADE GROUND (Stiff friable
grey sandy gravelly day. Gravel 02<> ES

~
is ftne and medium subangular
mudstone. Occasiooal iron

- ~ bars present also).

· ~
(1.60) 080 B 080 87/2JkPa

· ES
-1.00 :s<
-
-- ,~ ,,~s~~~~Stiff brown, grey and orange
· sandy gravelly CLAY. Gravel is
· fine 10 coarse subangular and (0.60)
-2.00 2.00 B 200 1-40/66 kP,
· subrounded sandstone and ,,, "" ES

mudstone ,
"- - - - - - - - - - - - - - - - - - - - - - ......

· End of Trial Pit at 2.20 m
·
·
·
-3.00

·

-4.00
·

·
·

Date of Excavation: 2210412009 Groundwater.

Equipment: CAT 4320 Moderate seepage at 1.6m bgl.

Logged By: B Johnson

Ground llMll: 75 ..

Coordinates: 432751E - 409630N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP151 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002
IUSQClll~ ••



Pho raphe ~a Samples Tests -.-
Depth Legend Description SlrBta Depth R",""" Depth Type Depth MEXE Shear Vane

(m) ('Thlckn&$S) (m) level (/MOO) (m) (m) (PeakJResJ
- MADE GROUND (Colliery

:x: discard consisting of very dark
grey, with brown pockets.
sandy silt. Some orgatlK:: debris 0.50 ES

'V
present also).

-HIO

~ (:H)O) 1.50 ES

-2.00 ~ 2.00 B

- :x 2.<10 ES

~ .~ "-3,00 ~~;-:~Stiff grey and oraogish brown
sandy gravelly CLAY. Gravel is (O"Oj 320 ES 320 1<10/88 kPa, ......,-I'

''" ,,~ B'.-.'-' fine to coarse angular to
, subfounded coal, mudstone ,
\_3.:'C!~_s!.~.:._____________ ~

- End of Trial Pit at 3.40 m
-<1,00

-

-

Date of Excavation: 20/0412009 Groundwater:

Equipment: Komatsu PC290 Ie Groundwater not encountered,

logged By: 8 Johnson

Ground level: 75.4

Coordinates: 432666E - 409567N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample
EW Water Sample lor Environmental Tesling
ES Soil Semple for Environmental Testing
U Undist\xbed Sample. Open Dnve

Trial Pit: TRIAL PIT RECORD Revision: FInal

TP152 SCOTT
North Gawber Colliery Project No. 09002

DOHERTY
""oclate,



Pho ph: "'&ata • Samples Tests ..--
Depth Legend Description SlrBta Depth

__
Depth Type Depth MEXE Shear Vane

(m) (Thk::kness) (m) Level (IMOD) (m) (m) (PaaklRe$)

~ MADE GROUND (Colliery
discard consisting of grey and
greyish brown c1aybound fine 10

- i
coarse gravel of angular and 0.50 ES
subangular mudstone, coal and
brick).

-
-1.00 (2.00)

- 0<:

~ 1.70 ES
-

~ ~ "'" 7200-2.00

~- MADE GROUND (Firm grey
sandy gravelly 10 very gravelly
reworked clay. Sand is fine to

~

coarse. Gravel is fine 10 coarse 250 ES

- angular and subangular
mudstone, coal, brick and
some sandstone. Iron bar (1.70)

-3.00 present at 3.5m bgll.

- 0<
><: <:x

HO 'o~
",..:-;::~-r_ Stiff friable QnlY and orangish

-4.00 ..;,.:...;..:!- bf'own sandy slightly gravelly
'.00 ES '.00 93136 kPaCLAY. Gravel is fine and

~~~~~
medium angular to subrounded (0.60)

coal and sandstone.

--- ---_. --- ---------- .~ 69.50
End of Trial Pit at 4.50 m

Date at Excavation: 15104/2009 Groundwater:

Equipment: Komatsu PC290 Ie Groundwater not encountered.

Logged By: B Jollnson

Ground level: 74.0

Coordinates: 432956E - 409531 N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides slable.
B Bulk Dlslurbed Sample
EW Waler Sample for Environmental Testing
ES $oil Sample for El'TV1ronmentaJTesting
U Undislurbed Sample· Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP153 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002
1... OCllIt ...



Photograph: "tta Samples Tests -.-
Depth Legend I Description Strata Depth R"""'" Depth Type Depth MEXE Shear Vane

(m) (Thickness) (m) level (rMOO) (m) (m) (PeakJRes)

- ~ MADE GROUND (Colliery

- discard consisting of grey
~ daybound fine to coarse gravel

of subangular mudstone with 0.50 ES
some coal, brick and- sandstone. Cobbles or brick

- and rare cobbles of sandstone
~1.00 ()(

present also. Narrow partings of
very dark grey sandy silt present
after 2.5m bgl. Nall'O'N rubber
pipe present at 2,Om bgl

;0 ;0 discharging waler, Pieces of 1.50 B
fabric, timber and glass bottles
present also). (3,50)

:-'00 '.00 ES
OX ')('

-- >l\ >¢
- ~ ~
- ~ ">t
-3.00 3.00 B--- ~ 0- ,~ n~- 3.50 ES- MADE GROUND (Colliery- ::x ;> discard consisting of very soft- very dark grey very sanely very-
~4.00 gravelly sitl. Gravel is fine 10 '.00 B '.00 8fOkPa

coarse subangular mudstone, ES- brick and sandstone. Pieces of (1.50)

X> limber, fabtic and bricks
- present also).
-- X>
- "'0 70'0------~~PU~t------

Date of Excavation: 15/04/2009 Groundwater:

Equipment: Komatsu PC290 IC Groundwater not encountered.

Logged By: B Johnson

Ground Level: 75.4

Coordinates: 432936E - 409501 N

Legend: Remarks;
0 Small Disturbed Sample Repeated collapse after 2.Om bgt Trial pillerminated at 5.Dm bQl due to el(C8l1stor sink.ing• Bulk Disturbed Sample
EW Water Sample for Envirorvnentar Testing
ES Soil Sample for Environmental Testing
U Undisturbed Samole - Doen Drive

Trial Pit: TRIAL PIT RECORD Revision; Final

TP154 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002 IIlloelilt ...



Samples Tests

140 f 56 kPa

SlfBla Depth Reduced

~55) (m) Level (m6.0D)
Shear Vane

(PeakIRes)

.00 ••••

(1,60)

(2.20)

-4.00

End of Trial Pit at 4.40 m

Stiff grey and orangish brown
sandy gravelly CLAY, Gravel is
fine 10 coarse coal and
mudstone.

(0.60)

.0

Dale of Excavalion:
Equipment:

Logged By:

Ground Level:
Coordinates:

15104/2009

Komatsu PC290 Ie
B Johnsoo

72.6

433048E - 409444N

Groundwater:
Groundwater not encountered.

Legend: Remarks:
o Small Disturbed Sample Repeatedcollapse after 1.2mbgl.
B Bulk Disturbed Sample
EW Waler Sample for Environmental Testing
ES Soil sample for Environmental Testing
U Undisturbed Samole • Ooen Drive

Trial Pit:

North Gawber Colliery

TRIAL PIT RECORD
TP155

Depth
(m)

0.50 ES

1.80 ES

3.00 ES

Type

Revision: Final

Project No. 09002

Depth
(m)

'.00

MEXE

SCOTT
DOHERTY



Pho raph: tala Samples Tests -.-
Depth Legend Description Strata Depth ""'_ Depth Type Depth MEXE Shear Vane

(m) (Thickness) (m) level (rMOO) (m) (m) (PeaIo'JRes)

- MADE GROUND (Colliery
discard consisting of dark grey

X claybound fine to coarse gravel
of angular and subangular

~
mudstone and coal). 0.60 ES--- :x-1.00 (2.10)

~
-
-

~-
-2.00 ~ ,," ,,~

:s<: MADE GROUND (Colliery
"" 6970 2,20 ES

:s<: discard consisting of dark grey
and reddish brown claybound

X>< fine to coarse gravel of angular / 2.60 ES
-

~
\ and subangular mudstone and

burnt shale).- :x;
-3.00 MADE GROUND (Colliery

- :x: '>!
discard consisting of dark grey

- claybound fine to coarse gravel- :g is
of angular and subangular
mudslooe and coal. (2 ..(0) 3.60 ES

'V Occasional cobbles of
-

X :x sandstone, coal and brick- present after 2.5m bgl.).
-·1.00

- ~ ~
:x "" HO "'~--- - - - - - - - - - --- -- -- - --- End of Trial Pit a14.70 m-

Date 01 Excavation: 21/04/2009 Groundwater:

Equipment: CAT 432D Groundwater not encountered.

Logged By: B Johnson

Ground Level: 72.0

Coordinates: 433093E - 409412N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides slable.
S Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample· Open Drive

Trial Pit TRIAL PIT RECORD Revision: Final

TP156 SCOTT

North Gawber Colliery DOHERTY
Project No. 09002

.... Ocillte~



Phot raph: Samples Tests

Description 51ra1B Depltl Reduced Depth Type Depth MEXE Shear Vane
(Thickneu) (m) level (Il"AOO) (m) (m) (Pealu'Res)

TOPSOIL

0.50 ES

(2.30)

ES

2.00 ES

MADE GROUND (Colliery
discard consisting of dark grey 1t-~""'----1t-~=----1

" claybound fine 10 coarse gravel I

\ of sUbangular mudstone and I
\_~J~!h!~"!~u!"!~h~l~t_... ..._.../

End of Trial Pit at 2.50 m

,""

300

-4.00

Dale of Excavation: 1510712009

Equipment: JCB 4CX

Logged 8y: B Johnson

Ground Level: 74.9

Coordinates: 4330SSE - 409534N

Groundwater:
Groundwater 001encountered.

Remarks:
Trial pit sides stable.
Trial pit e)(cavated within surface stOCkpile,

Legend:
o Small Disturbed Sample
B Bulk Disturbed Sample
EW Waler Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample· Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP157
North Gawber Colliery PrOject No. 09002

SCOTT
DOHERTY



Pho aph: Samples Tests

Description Stnita Depth "_ Depth Type Depth MEXE Shear Vane
(ThIckness) (m) leveilmAOD) (m) (m) (PeakJRes)

TOPSOil,

(1.00)
ES0.60

-1.00
MADE GROUND (Finn very
friable brown sandy slightly
gravelly reworked clay. Sand is
fine 10 coarse. Gravel is fine to (1.00) 1.50 ES
coarse angular to subrounded B
coal, sandstone and
mudstone).

-2.00
MADE Gf~OUND (Colliery
discard COtlsisting of dark grey (0.40)

2.30 ESc1aybound fine 10 coarse gravel
, of subangular mudstone and ,
\_~ll __________________~,

End of Trial Pit at 2.40 m

-3,00

-4.00

Groundwater:
Groundwater not encountered.

Dale of Excavation: 15107/2009

Equipment JCB 4CX

Logged By: B Johnson
Groundlevel: 74.6
Coordinates: 433079E - 409520N

Legend:
o Small Disturbed Sample
B Bulk Disturbed Sample
EW Water Sample lor Environmental Testing
ES Soil Sample for Enviroomenlal Testino
U Undisturbed Sample. 0 Drive

Remarks:
TriaC pit sides stabte.
Tlial pn excavated within surtace 5\ockpile,

Trial Pit: TRIAL PIT RECORD Revision: Final

SCOTT
DOHERTYTP158

North Gawber Colliery Project No. 09002



Photograph: ..... ata Samples Tests -.--.Description ...~"""'" R",""" Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) Level (nV-.OO) (m) (m) (Pe8kJRfl)

· TOPSOIL (Poor quality).
(~.~~)

0.20 ES
,.'"- '5 MADE GROUND (Stiff friable- grey and orangish brown sandy

- 0< <:> slighUy gravelly reworked clay.
Sand is fine to coarse. Gravel

-1.00 is fine angular coal and rare· sandstone).·- >C >0

1& S 1.50 ES
9

(2.60)

-2.00 & S-
- 0< 6--
·

~ "-
_ ..

-3.00
· MADE GROUND (Colliery

{2'~)discard consisting of dark grey "" "" 3.20 ES

- , claybound fine 10 coarse gravel ,, of subangular mudstone and ,
· \ coal. Rootlets present to 3.2m ,
- \ ...b:911___________________...J

,
·- End of Triaf Pit at 3.30 m
-4,00
·
--
··
-

Date of Excavation: 15107/2009 Groundwater:

Equipment: JCB 4CX Groundwater not encountered.

Logged By: B Johnson

Ground Level: 72.5

Coordinates: 433017E ·409534N

Legend: Remarks:
0 Small DislUf'bed Sample Trial pit sides stable.
B Bulk DistlJbed Sample Trial pit excavated within s~ace stockpile.
fV{ Water Sample for Environmental Testing
ES Soil Sample for Envirorvnental Testing
U Undisturbed Sam Ie - Orn:>n Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP159 SCOTT
North Gawber Colliery DOHERTY

Project No. 09002 i1s&oc,a:ea



Photograph: ~ata Samples Tests -.-
Depth Legend Description Strata 0epItI R"""",,, Depth Type Depth MEXE Shear Vane

(m) (Thk:lme5Sl (m) level (IMOD) (m) (m) (P!la~e5)

IV' 0< MADE GROUND (Stiff grey and
orangish brown sandy gravelly

- 8< ~
reworked clay. Sand is flt'l8 to
coarse. Gtavel is fll1e to coarse

- angular to subrounded

-
~

sandstone and coal). (1,50)

-

~
-1.00 1.00 ES
-- ~ ." ,. ."

~ ~
MADE GROUND (Firm dark grey
sandy gravelly day. Sand Js (0.50) 1.70 ES

- fine to coarse. Gravel is angular
O~ OO~

-2.00 and subangular bumt shale,, coal and mudstone with ,
\\..~k~I!~f~~h!._____________ ..J

,
-

End of Trial Pit at 2.00 m

--
-3.00

---

-
-4.00

-
-
-

Dale of Excavation: 15/0712009 Groundwater:

Equipment; JCB 4CX Groundwater not encountered.

Logged By: 8 Johnson

GfOlUld level: 75.0

Coordinates: 432997E ·409559N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample Trial pit excavated within surface stockpile.
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Samole • Ocen Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP16Q SCOTT
North Gawber Colliery Project No. 09002

DOHERTY
a"OCllI:II'
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Geotechnical Laboratory Test Certificates
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•



•

•

LABORATORY
REPORTProfessional Soils Laboratory

Contract Number: I'SL09/0681

Client's Rel"crenee: Repnrt Dale: II June 2009

Clienl Name: SCali Doherty
Derwenlside Business Cenlre
Con~ell Ilusiness Park
Consell
Co Durham
I)IIR 61lP

Fur' the allenl;on uf: Mark (lohert)'

Conlract Tille: Nonh Gawbcr

Dale Received:
Dale Commenced:
Dale Completcd:

22-May-09
22-f\111)'-09
II-Jun-09

Notes: OhSl'n·ations aud Interpretations are outside the lJKAS Aecn'dilation

1\ copy orlhe Laboralory Schedule or accredited tesls as issued by UKI\S is all ached 10 this reporl. This certificate is
issued in accordance \"ith the ttccn:ditation requirements of the United Kingdom Accreditatiun Service. The rcsulls
reported heroin relale only 10 the material sopplied to the laboralory. This certificate shal1 not he reproduced in full,

wilhout the prior wrillen approval oflhe laboratory.

Approved Signatories:

R Gunson
(Director)

A Walkins
(Director)

D I.ambe
(Senior Technician)

5 - 7 lIe,lhorpe Road, IIc<thorpc,
none.slcr I)N~ OI\I{
lei: H~ (O)8~~815 6641
f.x: +~~(O)8~~815 6642
(.-mail: rgunson@prosoils.co.uli

n"'':1' kins@prosails.co,uk

Page I of

mailto:rgunson@prosoils.co.uli
mailto:kins@prosails.co,uk


• •
SUMMARY OF LAB ORA TORY SOIL DESCRIPTIONS

Hole SAmple SAmple Depth Description of Sample
Number Number Type m

TP102 B 4.00 Brown eravellv sandy very sillY CLA Y.
TPI13 B 1.20 MADE GROUND dArk erev very snndv clnvev ernvel.

TPI15 B 3.60 Brnwn ernvellv sliehtlv snndv CLA Y.
TPI18 n 1.50 MADE GROUND dark erev very eravellv sillY sand of ash & clinker.
TPl18 B 3.00 Brown mottled erev sliehtlv eravellv sliehtlv saAdy very sillv CLA Y.
TP151 B 0.80 Dark brown slightly gravelly sliehtly sandy oreanie CLA Y.

TPI51 B 1.50 Brown slightlv eravellv sliehtlv sandy CLAY.
TPI51 B 2.00 Brown sliehtlv eravellv sliehtly sandY CLA Y.
TPI54 n 4.00 Grev eravellv sandy CLA Y.

PBL Comnilild b\V"i Date Checked bv Date Approved by Date

KV /I h /U~ /:~ \Ilblo,> ~ II !ralo.,
Professional Soils Laboratory Conrracl No: !'SL09/068I

NORTH GA WBER.
('lien' Ref: 705.3

PSLROO' Jun 06 ofIssue 1 Page



• -- -- --'-
SUMMARY OF SOIL CLASSIFICATION TESTS

(B.S. 1377: PART 2: 1990)

Moisture Bulk Dry Particle Liquid Plastic Plasticity %
Hole Sample Sample Deplh Conlent Density Density Densily Limil Limit Index Passing Remarks

Number Number Type m % Mg/mJ Mg/mJ Mg/mJ % % % .425mm
c.'JlUU' 3.2 CbuU' 7.2 Clau,t 7.2 aau,~N.2 <:.1.IlS~ 4J/4A C1J1uIC S.3 Claull' 5.4

TPI02 n 4.00 20 49 20 29 86 Intermediate plasticity CI.
TP113 n 1.20 19

TPII5 B 3.60 17

TPI18 n 1.50 20

TPI18 n 3.00 23 54 26 28 92 High plasticity CH.
TP151 n 0.80 43 83 32 51 98 Very high plasticity CV.
TPI5J n 1.50 21

TPJ51 n 2.00 24

TPI54 n 4.00 20 48 22 26 78 Intermediate plasticity CI.

SYMBOLS : Np : Non Plaslie • : Liquid Limit and Plaslie Limit Wel Sieved.

,..: Compiled by-, Dale Checked by Date Approved by Dalep-~ ![.t./" "Ie, loe. k~ " /"/0., ~ .. 11010.,

Professional S()i1sLaboratory Conlract No: PSL09/0028
NORTH GA WBER.

Clienl Rd: 08-336

PSLROO2 Issue 1 Jun 06 Page of



• .. .;- ,

PLASTICITY CHART FOR CASAGRANDE CLASSIFICATION.
(B.5.5930 : 1999)

90
CL CI CH CY CE

80 - - - - - -- -

70 - - - - - -- --

---:.60 - -- - - - - -- .-- - - - -
~0
~

/)(50 --- - - -- - -
Q)
"C
E
~40 "-- -

<ii

~

III

a: 30 -- - -- -- 0 - - - ------ -----
0

20 - -- ---- - -

~

- -- ----- ---

10 --~

ML MI MH MY ME

0
0 10 20 30 40 50 60 70 80 90 100 110 120 130

Liquid Limit (LL%)_

PII~ Com nil.,. b,,,"", Dale Cheeked bv Dnte Approved by Date

//V II I,!o~ ~ II Ib I c>",
~7} "1 ../,, ...

I Professional Soils Laboratory Conlract No: PSL09/0028
NORTH GA WBER.

Cli~nl Rd: 08-336

PSLROO2 Issue 1 Jun 06 Page of



Dry Density/Moisture Content Relationship Test
BS 1377 : Part 4: 1990.1

Hole Number: TPI51 Depth (m) : 1.50

Sample Number: Sample Type: B

1.72 , --Sarnph:
\ \ - - -O%AirYoids\
\ \ - • - _. 5 % Air \"oids

\ \ - • - • 10 % Air ..oids1.70 \
\ \

\ \
\

\ \
1.68 \ \

\ \
\

\ \
1.66 \

;:, \
{. \

~ \ \
\

i:' 1.64 \ \.~
\c \~ \Q

~ \ \..
\Q \1.62 \

\ \

\ \
\

\ \
1.60 \ \

\
\..

\

1.58 \

\

\

1.56

10 12 14 16 18 20 22 24

Moisture Content (-;o)

PSLR050 Issue 1 Jun 06 Page 01

Initial Moisture Content: 21 Method of Compaction I 2.5kg I Separate Sample

Particle Density (Mglm3): 2.56 Assumed Material Retained on 37.5 mm Test Sieve (%): 0

Maximum DI)' Density (mglm3): 1.71 Material Retained on 20.0 mm Test Sieve (%); 0

Optimum Moisture Content (%): 17
Remarks See Summary of Soil Descriptions.

•
Checked By Date Approved By Date

~ ,-1<-1", /'X7) ,,1 .. 10<.,

'I~ NORTH GA WBER .
Contract No.

Professional Soils Labora.lory PSL09/0681



Dry DensitylMoisture Content Relationship Test
BS 1377 : Part 4: 1990• Hole Number: TPl18 Depth (m) : 1.50

Sample Number: Sample Type: B

PSLR050 Issue 1 Jun 06 Page of

Initial Moisture Content: 20 Method of Compaction I 2.5kg I Separate Sample
Panicle Density (Mg/m3): 1.5 Assumed Material Retained on 37.5 mm Test Sieve (%): 3
M..,imum Dry Donsity (mg/m3): 1.18 Material ReLajned on 20.0 rom Test Sieve (%): 9

Optimum Moisture Content (%): 16

Remarks See Summary of Soil Descriptions.

Checked By Date Approved B} Dale
/.?)) "1 .. 1,,.., CXl..J "Ib I0,>

1'111 NORTH GA WBER.
Contract No.

Professional Solis Laboratory PSL09/0681



Dry Density/Moisture Content Relationship Test
BS 1377 : Part 4: 1990• Hole Number: TP154

Sample Number:

1.62

1.60

1.58

•
.£
~
u

o 1.54
t-o

1.52

1.50

\
\

\

\

\

\

\

Depth (m): 4.00

Sample Type: B

'.
---Sample
- - -O%Air,,·oids

. • • •• 5 % Air voids
- • - -10 % Air voids

\

\
\
\
\
\
\
\
\

\
\

\
\
\
\'. \

\

\

\

\

\
\

\

\

\

\

\

'.

\ '.
\

\
1,48 ~---~---~---~---~---:.----~--..:.~

6

PSLR050 Issue 1

8 10

Moisture Content (I/O)

12

Jun 06

14 18

Initial Moisture Content: 20 Method of Compaction -1 2.5kg I Separate Sample

Particle Densit)' (Mg/m3): 2.23 Assum~d Material Retained on 37.S rom Test Sieve (0/0): 0

Maximum 01)' Density (mg/m3): 1.61 Material RClained on 20.0 mm Test Sieve (%): 7

Optimum Moisture Content (%): 14

Remarks See SummaI)' of Soil Descriptions.

Checked By Dale Approved B) Dale

.~ ,llb/"" G>;O 1/ Ib/oc,.-'I~ NORTH GA WBER.
Contract No.

Professional Soils laboratory PSL09/0681

16 20

Page of



California Bearing Ratio Test.
BS 1377 : Part 4: 1990• Hole Number: TPISI Depth (m): 1.50

Sample Number: Sample Type: B

1.2

I

,
,
I

~ 0.8 I .'
;Z I"'"~ I .~• "Oll ,
c: / '/i 0.6 .
c:
0

" ,
"~0
'" 0.4

I

I ,

0.2 ,

I

0 - -
0 J 2 3 4 5 6

Penelralion of Plunger (mm)

el 1:- - - -Top - Boi~l1l.

Initial Sample Conditions Test Conditions Method of compaction 2.SKg Rammer

Moisture Con lent: 20.6 Surcharge Kg: 4.20 Final Moisture Content % C.B.R. Value %

Bulk Densi.)"Mglm3: 2.00 Soaking Time hrs 0 Sample Top 21.2 Sample Top 4.2

Dry Density Mglm3: 1.65 Swelling mm: 0 Sample Bottom 20.4 Sample Bottom 5.3

Percentage retained on Remarks: See Summary of Soil Description.
0

20mm BS lcst sieve:

Cheeked by Date
A~Y

Date

cJ<l) "lib. Il/blu,

. c

PllYJ NORTH GA WBER.
Contract No.

e Professional Soils Laboratory PSL09/068I

PSLR040 Issue 1.1 Jun 09 Page of



California Bearing Ratio Test.
BS 1377 : Part 4 : 1990.' Hole Number: TP151 Depth (m): 2.00

Sample Number: Sample Type: B

0.7

0.1

I

.
,

I

,, .

I,

: .
,

/. - - - . - - . - -

0.6

0.5

~
~~~ 0.4.) "ellc:
:::
c..
c:
0

0.3"u~
0
"-

0.2

o
o 2 3 4 5 6

Penetration of Plunger (mm).' - '.- 'Top --. B~n~m I

Initial Sample Conditions Test Conditions Method of compaction 2.5Kg Rammer

Moisture Content: 23.9 Surcharge Kg: 4.20 Final Moisture Content % C.B.R. Value:%

Bulk D,nsily Mglm3: 2.00 Soaking Time hrs 0 Samp" Top 243 Sample Top 3.0

Dr)' Density Mglm3: 1.61 Swelling mm: 0 Sample Dottom 23.6 Sample Bottom 3.0

Percentage retained on
0

Remarks: See Summary of Soil Description.

20mm as test sieve:

Checked by Date Approved By Date

.~ ,,/1010, ~ ,I..{.."

• II ilL NORTH GA WBER.
Contract No.

.. ~ PSL09/0681Professional Solis Laboratory

PSLR040 Issue 1,1 Jun 09 Page of



• MOISTURE CONDITION VALUE
BS1377 : Part 4 : 1990.

Hole Number: TPI02 Deptb (m): 4.00

Sample Number: Sample Type: B

oMaterial Retained on the 20mm BS Test Sieve (%):

:\lCV Determination

40.0

.§. 300= .
o
'; 25.0~
~ 20.0
uc.
.: 15.0
u

1:' 10.0
oo 5.0

2 3 4 5 6 7 8910 60 80 10020 40
NumberofBiows (n)

Blows Penetration n to 4 n
(N) (mill) (Illm)
I 71.5 20.6
2 61.3 13.1
3 55.3 7.2
4 50.9 2.9
6 48.3
8 48.2
12 48.1
16 48.0
24
32
48
64
96
128
192
256

Test Results.

Moisture Content (%). 20.2
MeV 5.5

Checked Date Aoprond Date

~ 111 .. 1"''' t!§) "}l%'l
PSItl NORTH GA WBER.

Contract No:
Pror.sslonaI501l~·i..boralory PSL09/0681

PSLR010 Iss\Je 1 Jun 06 Page of



•

40.0

i 35.0
g 300c .

~ 20.0
u
Q.

.: 15.0
u

~ 10.0
c

is 5.0

MOISTURE CONDITION VALUE
8S1377 : Part 4 : 1990.

Hole Number: TP1l3 Depth (m): 1.20

Sample Number: Sample Type: B

Material Rmined on the 20mm BS Test Sieve ('It): o

!\lev Determination

2 3 40 60 80 100204 5 6 7 8910
Number of Blows (n)

Blows Penelration n to 4 n
(N) (mm) (mm)
I 107.9 18.2
2 99.3 17.3
3 93.8 17.6
4 89.7 16.8
6 843 15.6
8 82.0 15.5
12 76.2 12.5
16 72.9 10.8
24 68.7 7.8
32 66.5 6.3
48 63.7 3.9
64 62.1
96 60.9
128 60.2
192 59.8
256

Test Results.

l\loisture Content (%). 18.7
MeV 16.1

Chcd.td Date ADllrO\'cd Date

t::J<i) 1\ 1,,1<>') f:8) " I~I,,\

PSIIJ NORTH GAWBER.
Contract No:

Professional Solis Laboratory PSL09J0681
..

Issue 1 Jun 06 Page ofPSlR010



MOISTURE CONDITION VALUE
881377 : Part 4 : 1990.

Hole Number: TP1l5 Depth (m): 3.60

S.mple Number: Sample Type: B

Material Relained on the 20mrn as Test Sic\'c {%): o

Me\' Determination

40.0

E 35.0 .
E
';; 30.0

~ 20.0
u
Co

.S 15.0
u
~ 10.0 .
•o 5.0'

2 3 4 5 6 7 8 910 20 40 60 80 100
:'\umber of Blows (n)

Blows PeneUlllion n to 4 n
(N) (mm) (mm)

\ 95.0 23.3
2 83.9 23.5
3 76.2 22.2
4 71.7 21.3
6 65.4 \7.6
8 60.4 13.5
12 54.0 7.5
16 50.4 4.0
24 47.8
32 46.9
48 48.5
64 46.4
96
128
\92
256

PSlR010 Issue 1 Jun 06 Pa", of

Test Results.

Moisture Content (%). 16.6
MeV 11.8

Checked Date ADOrO\'cd 0110((

£JZt2 II\ ..Ie:. ... CV 11 I<Joe,
Plill! NORTH GA WBER.

Contr.ct No:
Professional Salls laboratory PSL09/068I



40.0

E 35.0
~ 300c .

~ 20.0
u
C-

.: 15.0
u

:f 10.0
c

U 5.0

MOISTURE CONDITION VALUE
881377 : Part 4 : 1990.

Hole Number: TP118 Depth (m): 3.00

Sample Number: Sample Type: B

Matcri:ll Retained on the 20mm BS Test Sieve (%): o

Mev Determination

2 3 45678910 20 40 60 80 100
Numbe:r orBlol's (n)

Blows Penetration n t04 n
(N) (mm) (mm)

1 97.2 31.0
2 84.\ 28.0
3 71.1 \9.8
4 66.2 17.1
6 60.1 \ 1.\
8 56.1 7.2
12 5\.3 2.5
\6 49.\
24 49.0
32 48.9
48 48.8
64
96
128
\92
256

Test Results.

Moisture Content (DIG). 22.6
MeV 9.9

Chtc:lt.td O.tl£: Apprond Date

k!!/2 ,11<...10'1 CD 11/ .. 10'-.

PB~,' NORTH GAWHER. Contract No:
Professlons"1 Solis laboratory PSL09/068I

PSlR010 Issue 1 Jun06 Page of



40.0

E 35.0
E
';; 30.0

~ 20.0
u
C-
.!: 15.0
u
~ 10.0~o 5.0

MOISTURE CONDITION VALUE
BS1377 : Part 4: 1990.

Hole Number: TP151 Depth (m): 0.80

Sample Number: S.mple Type: B

t>.tatcrial Retained on the 20mm OS Test Sieve ('Yo): o

MCV Determination

2 3 40 60 80 1004 5 6 7 8910
j\"umbcr orBlaw! (n)

20

Blows Penetration n to 4 n
(N) (mm) (mm)
I 95.0 23.5
2 81.8 14.1
3 76.0 9.4
4 71.5 5.0
6 68.0 1.6
8 67.1
12 66.6
16 66.5
24 66.4
32
48
64
96
128
192
256

Test Results.

Moisture: Contcnt %.
MCV

Chtcked Dale Aoorol td Date

~ lI/blo'l kt> "/"/0'>
P8~ NORTH GAWBER. Contract No:

Professional S~115Laboratory PSL09/068I

PSLR010 Issue 1 Jun 06 Page 01



Sample Number: Sample Type: B

MOISTURE CONDITION VALUE
8S1377 : Part 4: 1990.

Hole Number: TP151 Depth (m): 2.00

Material Retained on the 20mm BS Test Sieve (%): o

;\Olev Determination

40.0

E 35.0
E
';;' 30.0

~ 20.0
uc.
.E 15.0
u
~ 10.0·~o 5.0·

2 3 4 5 6 7 8910
l"umber of Blows (n)

20 40 60 80 100

Blows Penetration n to 4 n
(N) (mm) (mm)
1 102.4 29.1
2 87.6 29.0
3 80.2 27.3
4 73.3 21.1
6 64.4 12.4
8 58.6 6.7
12 52.9 1.1
16 51.2
24 52.0
32 51.9
48 51.8
64
96
128
192
256

Test Results.

Moisture Content (%). 24.1
MeV 9.5

Checked Datc AnnroYcd n.tc
fl?'b) "1,,,1"'., ~ " / .. 1'"'1

PSIm NORTH GAWBER. Conlracl No:
Profe5sl~nal Salls Laboratory PSL09/068I

I

PSlR010 Issue 1 Jun 06 Page 01
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Chemical Laboratory Analytical Test Certificates
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2531

Contract no:

Contract name:

Client reference:

Clients name:

Clients address:

Date received:

Date started:

Date of issue:

Notes:

Key:

Approved by:

chemtech
environmental

2 9 JUN 2009

ANALYTICAL TEST REPORT

SDN39205

North Gawber

Scott Doherty Associates

Consett Business Park

Consett

Co Durham

DH868P

10 June 2009

16 June 2009

23 June 2009

Dpinlons and interpretations expressed herein are outside the UKAS accreditation scope.

Unless otherwise stated, Chemtech Environmental ltd were not responsible for sampling.

Methods, procedures and performance data are available on request.

Results reported herein relate only to the material supplied to the laboratory.

Ali results are reported on a dry basis. Samples dried at no more than 30·C In a drying cabinet.

Analytical results are exclusive of stones.

This report shali not be reproduced except in fuli, withour prior written approval.

Samples will be disposed of 8 weeks from initial receipt unless otherwise instructed.

U UKAS accredited test

M MCERTS& UKAS accredited test

$ Test carried out by an approved subcontractor

NAF Non asbestos fibres

~-G-.~
Karan Campbell John Campbeli

Director Director

Unit 25a - 25b, Number One Industrial Estate, Medomsley Road, Consett, Co. Durham DH8 6TJ
Tel: 01207 581260 Fax: 01207581582 Email: info@chemtech-env.co.uk www.chemtech-env.co.uk

Vat Reg. No. 772 5703 18 Registered in England Number 4284013

mailto:info@chemtech-env.co.uk
http://www.chemtech-env.co.uk


•

•

•

•

Chemtech Environmental Limited

WATERS
Lab number 39205·1 39205-2 39205-3 39205-4 39205·5 39205·6
Sample Id BH 105 BH 109 BH 115 Sample A Sample C Sample D

Depth (m) . - - . .
Test Method Units

Arsenic CE055 m9/1 0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron CE063 mOll <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

Cadmium CEOSS U mg/l <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Chromium CE055 u mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

Copper CE055 " mg/l 0.005 <0.004 0.015 0.007 <0.004 0.008

Lead CE055 u mg/l <0.009 <0.009 <0.009 <0.009 <0.009 <0.009

Mercury CE055 mg/l <0.001 <0,001 <0.001 <0.001 <0.001 <0.001

Nickel CE055 u mg/l <0.003 0.010 0.066 0.008 <0.003 0.017

Selenium CE055 mg/I 0.002 0.002 0.007 0.001 <0.001 0.002

ZInc CE055 u moll <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

pH CE004 units 7.6 8.0 6.9 7.6 7.7 7.7

Sulphate CE049 u mg/l 26 124 3585 1488 84 31

Sulphide CE079 moll <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Cyanide (total) CE077 mg/l <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Phenols (total) CE073 mg/I <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

PAHs

PAH (total) ICEOS7 mg/I <0.0001 <0.0001 <0.0001 I <0.0001 I <0.0001 <0.0001

TPH

TPH (CI0-C40) ICE052 mg/I <0.01 <0.01 <0,01 I <0.01 I <0.01 <0.01

SDA/39205
North Gawber

Page 2 of 4 Pages
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•

Chemtech Environmental Limited

• WATERS

•

lab number 39205-7
Sample Id Sample E
Depth (m)

Te5t Method Units

ArsenIc CE055 mg/t 0.002

Boron CE063 mg/l <0.03

Cadmium CEOS5 u mg/I <0.001

Chromium CE055 u mg/I <0.003

Copper CE055 u mg/l 0.005

Lead CE055 u mg/I <0.009

Mercury CE055 mg/I <0.001

Nickel CEOSS U mg/I <0.003

Selenium CE055 mg/l 0.003

Zinc CE055 u mg/I <0.020

pH CEOQ4 unIts 7.1

Sulphate CED49 u mg/l 27

SulphIde CE079 mg/I <0.1

Cyanide (total) CE077 mg/I <0.02

Phenols (totar) CE073 mgfl <0.0005

PAHs

PAH (total) CEOa7 I mg/J <0.0001

TPH

TPH (CIO-C40) CE052 I m9/1 <0.01

SDA/39205
North Gawber

Page 3 CJf 4 Pages



•
Chemtech Environmental Limited

METHOD DETAILS
METHOD WATERS METHOD SUMMARY STATUS LOO UNITS

CEO55 Arsenic ICP-OES U 0,001 mg/I

CE063 Boron tCP-OES U 0.03 mg/I

CE055 Cadmium ICp·OE$ U 0.001 rng/I

CE055 Chromium ICP-OES U 0.003 mg/I

CE055 Copper ICP-OES U 0,004 mg/l

CE055 Lead ICP-OES U 0,009 mg/I

CE055 Mercury ICP-OES 0.001 mgjl

CE055 Nickel ICP-OES U 0,003 mg/l

CE055 Selenium ICP-QES U 0.001 mg/I

CE055 Zinc ICP-OES U 0.02 mQ/1

CE004 pH 55 1377, pH Meter U 0,1 units

CEQ49 Sulphate Ion Chromatography U 10 mg/I

CE079 Sulphide Continuous flow Colorimetry 0,1 mg/I

CEOn Cyanide (total) Continuous Flow Colorimetry 0,02 mg/J

CE073 Phenols (total) HPLC 0,0005 mg/I

CE087 PAH (total) Solvent extraction, GC-MS 0.0001 mg/l

CE052 TPH (CIO-C40) Solvent extraction, GC-FID om mg/l

• soA/3920S
North Gawber

Page 4 of 4 Pages
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2531

Contract no:

Contract name:

Client reference:

Clients name:

Clients address:

Date received:

Date started:

Date of issue:

Notes:

Key:

Approved by:

~
mCERTS

chemtech
environmental

................... r.---
ANALYTICAL TEST REPORT

SDA/39022(l)

North Gawber Colliery Site - Area 1

Scott Doherty Associates

Consett Business Park

Consett

Co Durham

DH86BP

23 April 2009

07 May 2009

16 June 2009

This is a supplementary report to report number SDA/39022 issued 18 May 2009.

Opinions and interpretations expressed herein are outside the UKAS accreditation scope.

Unless otherwise stated, Chemtech Environmental Ltd were not responsible for sampling.

Methods, procedures and performance data are available on request.
Results reported herein relate only to the material supplied to the laboratory.

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

Analytical results are exclusive of stones.

This report shall not be reproduced except in full, withour prior written approval.

Samples will be disposed of 8 weeks from initial receipt unless otherwise instructed.

U UKAS accredited test

M MCERTS& UKAS accredited test

$ Test carried out by an approved subcontractor

NAF Non asbestos fibres

Karan Campbell

Director

John Campbell

Director

Unit 25a - 25b, Number One Industrial Estate, Medomsley Road, Consett, Co. Durham DH8 6TJ
Tel: 01207 581260 Fax: 01207581582 Email: info@chemtech-env.co.uk www.chemtech-env.co.uk

Vat Reg. No. 772 570318 Registered in EnglandNumber 4284013

mailto:info@chemtech-env.co.uk
http://www.chemtech-env.co.uk


•

•

Chemtech Environmental Limited

• SAMPLE DESCRIPTIONS

MCERTS (Soils):

Soli descriptions are only intended to provide a log of sample matrices with respect to MCERTS validation.
They are not intended as full geological descriptions.

MCERTSaccreditation applies for sand, clay and loam/topsoil, or combinations of these whether these are derived from
naturally occurring salls 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.

•

lab number Sample Id Depth (m) Description Moisture (%)

39022-1 Area 1 TP 101 1.90 Mudstone (Ciav) 10.7

39022-2 Area 1 TP 101 4.60 Mudstone (Clay) 12.4

39022-3 Area 1 TP 106 0.50 Mudstone (Clay) 9.7

39022~4 Area 1 TP 106 3.00 Clay 13.1

39022-5 Area 1 TP 115 0.60 Sandy Clay 12.2

39022-6 Area 1 TP 115 6.30 Loamy Clay 13.2

39022-7 Area 1 TP 125 1.80 Loamy Clay 13.8

39022-8 Area 1 TP 125 2.50 Clay 16.7

SDA/39022(1)
North Gawber Colliery Site - Area 1

Page 2 of 7 Pages
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•

Chemtech Environmental Limited

• SOILS
Lab number 39022-1 39022-2 39022-3 39022-4 39022-5 39022-6
Sample Id Area 1 Area 1 Area 1 Area 1 Area 1 Area 1

TP 101 TP 101 TP 106 TP 106 TP 115 TP 115

Depth (m) 1.90 4_60 0.50 3.00 0.60 6.30
Test Method Units

Arsenic (total) CE054 '" mg/kg 17 24 21 7.4 11 20
Cadmium (total) CEOS4 flI mg/kg 0.5 0.5 0.6 0.7 0.9 0.6
Chromium (total) CEOS4 M mg/kg 19 18 17 24 26 17
Copper (total) CE054 N mg/kg 41 45 38 27 31 50
Lead (total) CE054 M mg/kg 30 26 26 17 18 86
Mercury (total) CE054 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Nickel (total) CE054 1'1 mg/kg 20 20 32 42 50 32
Selenium (total) CE054 N mg/kg 1.1 1.1 1.5 0.9 1.1 1.1

Zinc (total) CE054 M mgjkg 85 74 n 75 85 87
pH CE004 '" units 3.5 3.6 7.5 7.1 6.3 7.2
Sulphate (2: 1 water solUble) CE049 \J mg/l 765 - - -
Magnesium (2: 1 water soluble) CEOS6 u mg/I 71 - - -
Sulphate (total) CEOID M mgjkg 5754 4807 4947 700 840 3103
Sulphur (total) CE061 mg/kg 3998 - - -
SulphIde CE079 mg/kg <10 <10 <10 <10 <10 <10
CyanIde (total) CEon mg/kg <2 <2 <2 <2 <2 <2
Phenols (total) CE078 mg/kg <0.5 <0.5 1.0 0.7 <0.5 <0.5

Organic matter content CEOOS Iol % w/w 3_64 4.38 3.52 1.69 2.34 3.05
Toluene extractable matter CE031 u mg/kg 240 240 310 210 200 320
PAH
PAH (total) CEOB7 mg/kg <5 <5 <5 <5 <5 <5
TPH
TPH Aromatic ECS·EC7 CE068 mg/kg - - - <0.01 - <0.01

TPH Aromatic EC7 ~ECB CE068 mg/kg - - - <0.01 <0.01

TPH AromatIc ECB·ECID CE068 mg/kg - - - <0.01 - <0.01

TPH Aromatic ECI0-EC12 CE068 mg/kg - - - <1 - <1
TPH Aromatic EC12-EC16 CE068 mg/kg - - - <I <1
TPH Aromatic EC16·EC21 CE06B mg/kg - - <1 - <1
TPH Aromatic EC21-EC3S CE068 mg/kg - - - <I - <1
TPH Allphatic EC5-EC6 CE068 mg/kg - - <0.1 - <0.1

TPH Aliphatic EC6-EC8 CE068 mg/kg - - - <0.1 - <0.1

TPH Aliphatic ECB-ECID CE068 mg/kg - - - <0.1 - <0.1

TPH AliphaticECIO-ECI2 CE068 mg/kg - - - <1 - 3
TPH Aliphatic EC12-EC16 CE06B mg/k.g - - - <1 - 11

TPH Aliphatic EC16-EC21 CE068 mg/kg - - I - 20
TPH Aliphatic EC21·EC35 CE068 mg/kg - - - 9 - 38
Subcontracted analvsls

Asbestos $ - - - - NAF - I -

50A/39022(1)
North Gawber Colliery Site - Area 1
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•

Chemtech Environmental Limited

• SOILS

•

Lab number 39022-7 39022-8
Sample id

Area 1 Area 1

TP 125 TP 125
Depth (m) 1.80 2.50
Test Method Units

Arsenic (total) CE054 '" mg/kg 16 11

Cadmium (total) CE054 '" mg/kg 0.5 0.6
Chromium (total) CEOS4 '" mg/kg 18 27
Copper (total) CEOS4 M mg/kg 39 28
Lead (total) CEOS4 '" mg/kg 20 20
Mercury (total) CEO 54 mg/kg <0.5 <0.5

Nickel (total) CEOS4 '" mg/kg 21 52
Selenium (total) CEOS4 '" mg/kg 0.9 0.7
Zinc (total) CE054 M mg/kg 60 95
pH CE004 M units 4.2 6.3
Sulphate (2: 1 water soluble) CE049 u mgjl 715 -
Magnesium (2:1 water soluble) CEOS6 u mg/l 78 -
Sulphate (total) CEOID '" mg/kg 6133 132
Sulphur (total) CE061 mg/kg 2815 -
Sulphide CE079 mg/kg <10 <10
Cyanide (total) CEOn mg/kg <2 <2
Phenols (total) CE07S mg/kg <0.5 <0.5

Organic matter content CEOOS M %w/w 3.50 1.05

Toluene extractable matter CEO)1 u mg/kg 160 110
PAH

PAH (tot.l) CEOB7 mg/kg <5 <5
TPH

TPH Aromatic ECS-EC7 CE068 mg/kg - -
TPH Aromatic EC7-ECB CE068 mg/kg - -

TPH AromatIc ECS-ECI0 CE068 mg/kg - -

TPH AromatIc ECI0-EC12 CE068 mg/kg - -

TPH Aromatic EC12-EC16 CE068 mg/kg - -

TPH Aromatlc EC16-EC21 CE068 mg/kg -

TPH Aromatic EC21-EC35 CE068 mg/kg - -
TPH Aliphatic ECS·EC6 CE068 mg/kg - -

TPH Aliphatic EC6-ECB CE068 mg/kg -
TPH Aliphatic EC8-ECI0 CE068 mg/kg - -

TPH Aliphatic ECI0-EC12 CE06B mg/kg - -
TPH Aliphatic EC12-EC16 CE068 mg/kg - -
TPH AliphatIc EC16-EC21 CE068 mg/kg - -
TPH Aliphatic EC21-EC35 CE068 mg/kg -
Subcontracted analysis

Asbestos $ - NAF

SDA/39022(1)
North Gawber Colliery Site ~ Area 1

Page 4 of 7 Pages



Chemtech Environmental Limited

• LEACHATES

•

Lab number 39022·IL

sample id Area 1

TP 101

Depth (m) 1.90
Test Method Units

Arsenic CE055 mg/I <0.001

Boron CE063 mg/I <0.03

cadmium CE055 v mg/l 0.002

Chromium CEOS5 u mg/I <0.003

Copper CE055 l) mg/l 0.030

lead CEOSS U mg/l <0.009

Mercury CE055 mg/l <0,001

Nickel CE055 u mg/I 0.153

Selenium CE055 mg/I <0.001

Zinc CE055 u mg/I 0.284

pH CE004 units 3.8

Sulphate CED49 u mg/l 221

Sulphide CE079 mg/I <0.1

Cyanide (total) CEOn mg/I <0.02

Phenols (total) CE073 mg/I <0.0005

PAHs
PAH ,total) !cE08? I mg/I <0.0001

TPH

TPH (CIO-C40) "TcE052 I mg/I <0.01

SDA/39022(1)
North Gawber Colliery Site - Area 1

Page 5 of 7 Pages
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•

Chemtech Environmental Limited

• METHOD DETAILS

•

METHOD SOILS METHOD SUMMARY STATUS LOO UNITS

CEOs4 Arsenic (total) Aqua regia digest, lCP-OES M I mg/kg

CEOs4 Cadmium (total) Aqua regia digest, ICP-OES M 0.2 mg/kg

CEOs4 Chromium (total) Aqua regia digest, ICP·OES M I mg/kg

CEOs4 Copper (total) Aqua regia digest, ICP-OES M I mg/kg

CEO54 Lead (total) Aqua regia digest, ICP-OES M I mg/kg

CE054 Mercury (total) Aqua regia digest, lCP·QE$ 0.5 mg/kg

CE054 Nickel (total) Aqua regia dIgest, ICP-OES M I mg/kg

CE054 selenium (total) Aqua regia digest, lCp·OES M 0.3 mglkg

CEOs4 llnc (total) Aqua regia digest, ICP-OE5 M 3 mg/kg

CEOQ4 pH BS 1377, pH Meter M 0.1 units

CE049 Sulphate (2:1 water soluble) Aqueous extraction, le-CDND U 10 mg/I

CEOs6 Magnesium (2: 1 water soluble) Aqueous extraction, ICp·OE$ U 0.03 mg/I

CEDID Sulphate (total) Acid extraction, Gravimetry M 100 mQ/kg

CE061 Sulphur (total) Acid extraction, ICP-OES 100 mg/kg

CE079 Sulphide Extraction, Continuous Flow Colorimetry 10 mg/kg

CEOn CyanIde (total) Extraction, Continuous Flow ColOrimetry 2 mg/kg

CE078 Phenols (total) Extraction, Continuous Flow Colorimetry 0.5 mg/kg

CEOOs Organic matter content BS 1377, Colorimetry M 0.01 %w/w

CE031 Toluene extractable matter Solvent extraction, Gravimetry U 50 mg/kg

CEOB7 PAH (total) Solvent extraction, GC·MS 5 mg/kg

$ Asbestos (Qualitative) HSG 248, Microscopy U -

SOA/39022(1)
North Gawber Colliery Site· Area 1
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Chemtech Environmental Limited

METHOD DETAILS
METHOD LEACHATES METHOD SUMMARY STATUS LOD UNITS

CE055 Arsenic ICP-QES 0.001 mg/l

CE063 Boron Icp-aES 0.03 mg/I

CE055 Cadmium ICP-OES U 0.001 mg/I

CE055 Chromium ICP-OES U 0.003 mg/l

CE055 Copper ICP-QE$ U 0.004 mgll

CE055 lead ICP-OES U 0.009 mg/I

CEOss Mercury ICp·OES 0.001 mg/I

CE05s Nickel ICP-OES U 0.003 mg/I

CE055 Selenium ICp-aES 0.001 mg/I

CEOss linc ICP-OES U 0.02 mg/I

CEOO4 pH BS 1377, pH Meter 0.1 units

CE049 Sulphate Ion Chromatography U 10 mg/I

CE079 Sulphide Continuous Flow Colorimetry 0.1 mgjl

CE077 Cyanide (total) Continuous Flow Colorimetry 0.02 mg/I

CE073 Phenols (total) HPLC 0.0005 mgjl

CE087 PAH (EPA 16) Solvent extraction, GC·MS 0.0001 mg/I

CE087 PAH (total) Solvent extraction, GC-MS 0.0001 mg/I

CEOs2 TPH (CI0-C40) Solvent extraction, GC-FID 0.01 mg/I

SDA/39022(1)
North Gawber Colliery Site - Area 1
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Chemtech Environmental Limited

• SAMPLE DESCRIPTIONS

MCERTS (Soils):

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.

•

Lab number Sample id Depth (m) Description Moisture (%)

39023·1 Area 2 107 3.40 SandV Clay 18.4

39023·2 Area 2 108 0.50 Gravelly sand 18.3

39023·3 Area 2 109 0.60 Mudstone (Clay) 8.8

39023·4 Area 2 109 2.80 Mudstone (Clay) 11.5

39023-5 Area 2 109 5.30 Loamy Clay 30.0

39023·6 Area2116 1.80 Gravelly Sandy Clay 13.3

39023·7 Area 2 116 3.60 Gravelly Sandy Clay 16.4

39023-8 Area 2117 1.20 Clay Loam 19.4

39023·9 Area 2117 2.20 Clay 24,6

39023·10 Area2118 0.50 Ashy Sand 10.0

39023-11 Area 2 118 2.30 Clay 17.4

39023-12 Area 2 118 5.00 Clay 13.2

39023·13 Area 2119 0.50 Clay 16.0

39023·14 Area 2119 1.50 Clay 16.2

39023-15 Area 2 119 5.50 Clay 18.8

39023·16 Area 2 127 1.80 Mudstone (Clay) 16.3

39023-17 Area 2 134 0.40 Clay Loam 15.4

39023-18 Area 2 134 2.00 Clay 15.1

39023-19 Area 2 135 1.20 Ashy Clay 26.1

39023-20 Area 2 135 3.60 Clay 2Q.6

SDA/39023(1)
North Gawber Colliery Site - Area 2
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Chemtech Environmental Limited

SOILS
Lab number 39023-1 39023-2 39023·3 39023-4 39023·5 39023-6

Sample Id Area 2 Area 2 Area 2 Area 2 Area 2 Area 2
107 108 109 109 109 116

Depth (m) 3.40 0.50 0.60 2.80 5.30 1.80
Test Method Units

Arsenic (total) CE054 '" mg/kg 41 37 50 24 42 64

Cadmium (total) CEOS4 H mg/kg 0.9 0.6 0.5 2.0 0.9 0.8

Chromium (total) CE054 H mg/kg 24 10 24 21 24 20

Copper (total) CE054 H mg/kg 25 62 2.6 29 142 63

Lead (total) CE054 '" mg/kg 56 21 18 25 260 35

Mercury (total) CE054 mg/kg <0.5 <0.5 <0.5 0.9 1.0 <0.5

Nickel (total) CE054 to! mgjkg 36 27 37 54 41 31

Selenium (total) CE054 H mg/kg 0.9 1.7 0.8 1.8 2.3 1.6

Zinc (total) CEOS4 '" mg/kg 63 31 96 109 182 78

pH CE004 " units 7.1 7.0 5.5 5.3 7.6 7.6

Sulphate (2:1 water soluble) CE049 u mgjl · · - - - -
Magnesium (2:1 water soluble) CED56 u mg/l - · - - -
Sulphate (total) CEOID M mg/kg 4297 181 255 790 338 181

Sulphur (total) CE061 mg/kg · · - · .

Sulphide CE079 mg/kg <10 <10 <10 <10 <10 <10

Cyanide (total) CE077 mg/kg <2 <2 <2 <2 <2 <2

Phenols (total) CE078 mg/kg <0.5 <0.5 <0.5 0.6 <0.5 <0.5

OrganiC matter content CEOOS H %w!w 0.95 9.52 0.85 4.51 8.86 2.33

Toluene extractable matter CE031 u mg/kg <50 540 <50 <50 1180 620

PAH
Naphthalene CE087 mgjkg · - - - -
Acenaphthylene CE087 mg/kg - · - - -
Acenaphthene CE087 mg/kg - · - - .

Fluorene CE087 mg/kg · - - - -
Phenanthrene CE087 mg/kg - . - - -
Anthracene CE087 mg/kg · - - - -
Fluoranthene CE087 mg/kg - - - · · -
Pyrene CECB7 mg/kg - - - - -
Benzo(a )anthracene CED87 mg/kg - - - - · -
Chrysene CEDB7 mg/kg · - - - -
Benzo(b )fluoranthene CEDB7 mg/kg - - - · -
Benzo(k)fluoranthene CE087 mg/kg - · ·

Benzo(a)pyrene CE087 mg/kg · - - - -
Indeno( 123cd)pyrene CE087 mgjkg - - - - -
OJbenz( ah)a nthracene CE087 mg/kg - - - - -
Benzo(ghl)perylene CEDa7 mg/kg - - -
PAH (total) CEDa7 mg/kg <5 <5 <5 <5 7.9 <5

SDA/39023(1)
North Gawber Colliery Site - Area 2
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Chemtech Environmental limited

• SOILS

)•

lab number 39023-1 39023-2 39023-3 39023-4 39023-5 39023-6

Sample Id
Area 2 Area 2 Area 2 Area 2 Area 2 Area 2

107 108 109 109 109 116
Depth (m) 3.40 0.50 0.60 2.80 5.30 1.80
Test IHethod I Unit.

TPH
TPH Aromatic ECS-EC7 CE068 mgjkg - 0.Q2 - - <0.01 0.01

TPH Aromatic EC7~EC8 CE068 mg/kg - <0.01 <0.01 <0.01

TPH Aromatic ECB-ECIO CE068 mgjkg - <0.01 - <0.01 <0.01

TPH Aromatic fetQ-fel2 CEDGS mg/kg <1 - - <I <I

TPH Aromatic EC12-EC16 CE068 mg/kg - <1 - <I <I

!PH Aromatlc EC16·EC21 CE068 mg/kg 2 - - 4 2

TPH Aromatic EC21·EC35 CE068 mg/kg - <I - - 4 <1

TPH Aliphatic ECS-EC6 CE068 mg/kg - <0.1 - - <0.1 <0.1

TPH Aliphatic EC6-ECB CE068 mg/kg <0.1 - - <0.1 <0.1

TPH Aliphatic fe8-fetO CEDGS mg/kg - <0.1 - <0.1 <0.1

TPH Aliphatic ECI0-EC12 CE068 mg/kg 10 - - 5 6

TPH Aliphatic EC12-EC16 CEDGS mg/kg - 51 - - 30 31

TPH Aliphatic EC15-EC21 CE068 mg/kg 97 - - 65 56

TPH Aliphatic EC21-EC35 CE068 mgjkg - 214 - - 243 214

Subcontracted analysis

Asbestos 1$ I - - - I - I NAF - -

• SDA/39023(1)
North Gawber Colliery Site - Area 2
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Chemtech Environmental Limited

SOILS
Lab number 39023-7 39023-8 39023-9 39023-10 39023*11 39023-12
Sample Id

Area 2 Area 2 Area 2 Area 2 Area 2 Area 2

116 117 117 118 118 118
Depth (m) 3,60 1.20 2,20 0,50 2.30 5,00
Test Method Units

Arsenic (total) CEOS4 M mg/kg 30 11 12 37 6,1 2,1
cadmium (total) CEOS4 H mg/kg 0,6 0,7 0,9 0,8 0.5 0.4
ChromIum (total) CEQS4 M mg/kg lB 15 26 12 23 23
Copper (total) CEOS4 H mg/kg 36 24 20 101 18 29
lead (total) CE054 H mg/kg 34 30 2B 35 14 19
Mercury (total) CE054 mg/kg <0.5 <0,5 <0.5 <0.5 <0.5 <0.5

Nickel (total) CEOS4 " mg/kg 30 23 17 31 21 36
Selenium (total) CEOS4 H mg/kg l.3 0,9 0,9 1.7 0,9 0,5
Zinc (total) CE054 H mg/kg 70 43 58 39 62 105
pH CE004 H unIts 7,2 6,1 5,B 4,8 4,B 6,3
Sulphate (2:1 wlJter soluble) CEQ49 u mg/l - - -
Magnesium (2:1 water soluble) CE056 u mg/l - - - -
Sulphate (total) CEOID" mg/kg 74 IB9 2BB 1605 296 173
Sulphur (total) CE061 mg/kg - - - . -

Sulphide CE079 mg/kg <10 <10 <10 <10 <10 <10
Cyanide (total) CEon mg/kg <2 <2 <2 <2 <2 <2
Phenols (total) CE07B mg/kg <0.5 <0.5 1.6 <0.5 <0.5 <0.5

Organic matter content CEOOS H % w/w 4.98 5,55 2.11 7.37 1.04 0,59
Toluene extractable matter CE031 u mgjkg 530 340 <50 1240 60 <50
PAH

Naphthalene CEOB7 mg/kg - - - . - -
Acenaphthylene CE087 mgjkg - - - - -
Acenaphthene CEOB7 mgjkg - - - - -
Fluorene CE087 mgjkg - · -
Phenanthrene CE087 mg/kg - - - - -
Anthracene CEOB7 mgjkg - - - -
Fluoranthene CEOB7 mgjkg - - - -
Pyrene CEOB7 mgjkg - - - -
Benzo(a)anthracene CEOB7 mg/kg - - · - -
Chrysene CE087 mg/kg - - - -
Benzo(b)f1uoranthene CE08l mgjkg - · - -
Benzo(k)f1uoranthene CEOB7 mg/kg - - - - -
Benzo(a)pyrene CEOB7 mg/kg - - - - -
Indeno( 123cd)pyrene CEOB7 mg/kg - - - - - -
Dlben z( ah)a nth racene CEOB7 mg/kg - - - - -
Benzo(ghl)perylene CE08l mg/kg . - · - -
PAH (total) CEOB7 mg/kg 5,9 <5 <5 8,0 <5 <5

SDA/39023(1)
North Gawber Colliery Site - Area 2
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Chemtech Environmental Limited

• SOILS

J•

Lab number 39023·7 39023-8 39023·9 39023·10 39023-11 39023·12

Sample Id
Area 2 Area 2 Area 2 Area 2 Area 2 Area 2

116 117 117 118 118 118
Depth (m) 3.60 1.20 2.20 0.50 2.30 5.00

Te5t IMethod I Units

TPH
TPH Aromatic ECS·EC7 CE068 mg/kg 0.01 0.01 · 0.02 ·
TPH Aromatic EC7·ECB CE068 mg/kg <0.01 <0.01 · <0.01

TPH Aromatic feB·EelO CE068 mg/kg <0.01 <0.01 <0.01

TPH Aromatic ECIO·EC12 CE068 mg/kg 2 <1 · 1 -

TPH Aromatic EC12·EC16 CE068 O19/k9 1 <1 - 1 · ·
TPH Aromatic EC16·EC21 CE068 mg/kg 3 <1 · 7 ·
TPH Aromatic EC21-EC35 CE068 mg/kg 1 <1 · 1 · ·
TPH Aliphatic ECS·EC6 CE068 mg/kg <0.1 <0.1 · <0.1 ·
TPH Aliphatic EC6·ECB CE068 mg/kg <0.1 <0.1 <0.1 ·
TPH Aliphatic EC8-ECI0 CED68 mg/kg <0.1 <0.1 · <0.1 · ·
TPH Aliphatic ECIO·EC12 CE068 mg/kg 11 3 · 29 ·
TPH Aliphatic EC12·EC16 CE068 mg/kg 58 25 - 104 · ·
TPH Aliphatic EC16·EC21 CE068 mg/kg 107 43 · 235 · ·
TPH Aliphatic EC21·EC35 CE068 mg/kg 175 200 712 · ·
Subcontracted analysis

Asbestos $ . - - - - - -

• SDA/39023(1)
North Gawber Colliery Site - Area 2
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Chemtech Environmental Limited

• SOILS
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Lab number 39023-13 39023-14 39023-15 39023-16 39023-17 39023-18

Sample id
Area 2 Area 2 Area 2 Area 2 Area 2 Area 2

119 119 119 127 134 134
Depth (m) 0.50 1.50 5.50 LBO DAD 2_00
Test Method Units

Arsenic (total) CEOS4 M mg/kg 72 113 7.8 116 59 6.9

Cadmium (total) CE054 M mg/kg 0.5 0.6 0_6 0.6 0.7 0.6

Chromium (total) CEOS4 '" mg/kg 13 14 23 6.0 17 19

Copper (total) CEOS4 M mg/kg 23 36 11 24 47 20

lead (total) CE054 M mg/kg 27 27 13 28 40 19

Mercury (total) CE054 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Nickel (total) CED54 M mg/kg 11 7.7 23 2.0 30 23

Selenium (total) CE054 M mg/kg 1.2 1.3 0.6 3.0 1.4 0.7

Zinc (total) CEOS4 M mg/kg 34 25 55 7.4 123 54

pH CED04 " units 6.5 4.3 4.0 3.0 6.6 8.1

Sulphate (2:1 water soluble) CEQ49 u mg/l 251 426 1586 973 1488 -
Magnesium (2:1 water soluble) CEOS6 u mg/I 72 92 IDS 42 104 -
Sulphate (total) CEOIO H mg/kg 9985 15221 11764 354BB 25684 576

Sulphur (total) (E061 mg/kg 5669 7350 4036 14440 8216 -

Sulphide CEQ79 mg/kg <10 <10 <10 <10 <10 <10

Cyanide (total) (Eon mg/k9 <2 <2 <2 <2 <2 <2

Phenols (total) CE07S mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Organic matter content CEOOS ,.. %wjw 4.97 3.75 1.00 5.89 11.13 1.12

Toluene extractable matter CED31 u mgjkg 510 280 <50 260 520 5BO

PAH

Naphthalene CED87 mgjkg - - - 0.2

Acenaphthylene CED87 mgjkg - - - - - <0.1

Acenaphthene CE087 mgjkg - - - - 0.8

Fluorene CEOB7 mgjkg - - - - 0.8

Phenanthrene CEDa7 mgjkg - - - - 7.3

Anthracene CED87 mgjkg - - - 2.4

Fluoranthene CEOB7 mgjkg - - - - - 12.0

Pyrene CEDa7 mgjkg - - - - 10.7

Benzo(a)anthracene CEDa7 mg/kg - - - - - 6.3

Chrysene CEOB7 mg/kg - - - - - 4.B

Benzo(b)fiuoranthene CED87 mg/kg - - - - - 9.3

Benzo(k)f1uoranthene CEDa7 mg/kg - - - - - 9.0

Benzo(a)pyrene CE087 mg/kg - - - - - 6.1

Indeno( 123cd)pyrene CEOB? mgjkg - - - - 2.4

Dlbenz(ah )anthracene CED8? mgjkg - - 1.0

Benzo(ghl)perylene CEDa? mg/kg - - 3.4

PAH (total) CEDB? mg/kg <5 <5 <5 <5 <5 77

SDA/39023(1)
North Gawber Colliery Site· Area 2
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Chemtech Environmental Limited

• SOILS
Lab number 39023-13 39023-14 39023-15 39023-16 39023-17 39023-18

Sample id
Area 2 Area 2 Area 2 Area 2 Area 2 Area 2

119 119 119 127 134 134
Depth (m) 0.50 1.50 5.50 1.80 0.40 2.00
Test JMethod I Uojts

TPH
TPH Aromatic ECS-EC7 CE068 mg/kg <0.01 <0.01 <0.01

TPH Aromatic Ee7 -ECB CEDGS mg/kg <0,01 - - <0.01 <0.01

TPH Aromatic ECB-EC 10 CE068 mg/kg <0.01 - - - <0.01 <0.01

TPH Aromatic ECI0-EC12 CE068 mg/kg 1 - - - I <1

TPH Aromatic EC12-EC16 CEQGS mg/kg I - - - 2 2

TPH Aromatic EC16·EC21 CE068 mg/kg 2 - - - I 36

TPH Aromatic EC21-EC35 CE068 mg/kg <I - - - <1 45

TPH Aliphatic ECS-EC6 CEOG8 mg/kg <0.1 - - <:0.1 <0.1

TPH Aliphatic ECG-ECa CE068 mg/kg <0.1 - - <0.1 <0.1

TPH Aliphatic EC8-EeiO CE068 m9/kg <0.1 - - 0.1 <0.1

TPH Aliphatic ECiO-EeI2 CE068 mg/kg 7 - - II 7

TPH Aliphatic EC12-EC16 CEOGS mg/kg 21 - 41 20

TPH Aliphatic ECI6-EC21 CE068 mg/kg 37 - - 72 48

TPH Aliphatic EC21-EC35 CE068 mg/kg 324 - - <40 414

Subcontracted analysis

Asbestos $ I - NAF I - - NAF

SDA/39023(1)
North Gawber Colliery Site - Area 2
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Chemtech Environmental Limited

SOILS

I•

Lab number 39023-19 39023-20

Sample Id Area 2 Area 2

135 135
Depth (m) 1.20 3.80
Test Method Units

Arsenic (total) CEOS4 '" mg/kg 38 6.1

Cadmium (total) CEOS4 M mg/kg 1.1 1.4

Chromium (totar) CEOS4 '" mg/kg II 23

Copper (total) CEOS4M mg/kg 106 5.7

Lead (total) CE054 M mg/kg 70 23

Mercury (total) CE054 mg/kg <0.5 <O.S

Nickel (total) CE054 ... mg/kg 13 IS
Selenium (total) CE054 M mg/kg 1.1 O.g
Zinc (total) CE054 M mg/kg 124 SO
pH CE004 M units 6.6 5.3

Sulphate (2: 1 water soluble) CE049 u mg/l - -
Magnesium (2:1 water soluble) CE056 u mg/I -
Sulphate (total) CEOlD M mg/kg 1457 1399

Sulphur (total) CEG61 mg/kg -

Sulphide CE079 mg/kg <10 <10

Cyanide (total) CEon mg/kg <2 <2

Phenols (total) CE078 mg/kg <0,5 <0.5

Organic matter content CEOOS M %w/w 2.12 1.89

Toluene extractable matter CE031 u mg/kg 840 60

PAH

Naphthalene CEDa7 mg/kg -
Acenaphthylene CEDa7 mg/kg -
Acenaphthene CEDa7 mg/kg - -

Fluorene CE087 mg/kg -
Phenanthrene CEDa7 mg/kg - -

Anthracene CED87 mg/kg - -
Fluoranthene CE087 mg/kg - -

Pyrene CEDa7 mg/kg -
Benzo(a)anthracene CE087 mg/kg -

Chrysene CEDa7 mg/kg - -
Benzo(b)ftuoranthene CEDa7 mg/kg - -

Ben zo( k )fl uora nthene CEDa7 mg/kg -

Benzo(a)pyrene CEDa7 mg/kg -

Indeno( 123cd)pyrene CE087 mg/kg

OJbenz( a h)a nthracene CEDa7 mg/kg - -
aenzo(ghi)perylene CE087 mg/kg - -

PAH (total) CEDa7 mg/kg 9.1 <5

I•

SDA/39D23(1)
North Gawber Colliery Site - Area 2
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Chemtech Environmental Limited

• SOILS
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Lab number 39023-19 39023-20
Sample ld

Area 2 Area 2

135 135
Depth (m) 1.20 3.80
Test IMethod I Units

TPH
TPH Aromatic ECS-EC7 CE068 mg/kg 0.24 -

TPH Aromatic Ee7 -ECB CE068 mg/kg 0.08 -
TPH Aromatic EC8-ECID CE068 mg/kg 0.04 -

TPH Aromatic EClO-EC12 CE068 mg/kg 2 -

TPH Aromatic EC12-EC16 CE068 mg/kg I

TPH Aromatlc EC16-EC21 CE068 mg/kg 7 -

TPH Aromatic EC21-EC35 CE068 mg/kg I -

TPH Aliphatic ECS-EC6 CE068 mg/kg 0.3 -

TPH Aliphatic EC6-ECB CE068 mg,lkg 0.3 -

TPH Aliphatic fe8-EelO CE068 mg/kg 0.3 -

TPH Aliphatic ECI0-EC12 CE068 mg/kg 17 -
!PH Aliphatic EC12-EC16 CE068 mg/kg 61 -
TPH Aliphatic ECIG-EC21 CE068 mg/kg 107 -

TPH Aliphatic EC21·EC35 CE068 mg/kg 402 -
Subcontracted analysis

Asbestos $ - - -

SDA/39023(1)
North Gawber Colliery Site· Area 2

Page 10 of 13 Pages
•



•

Chemtech Environmental Limited

• LEACHATES
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Lab number 39023·4l 39023·14L 39023-19L

Sample Id
Area 2 Area 2 Area 2

109 119 135
Depth (m) 2.80 1.50 1.20
Test Method Units

Arsenic CE055 mg/l <0.001 0.001 <0.001

Boron CE063 mg/I <0,03 <0.03 <0.03

Cadmium CE055 u mg/I <0.001 <O.aOl 0.003

Chromium CEOSS U mg/I <0,003 <0.003 <0.003

Copper CE055 u mg/I 0.012 0.006 0.007

Lead CEOSS U mg/l <0.009 <0.009 <0.009

Mercury CE055 mg/I <0,001 <0.001 <0.001

Nickel CE055 u mg/J 0.004 0.009 0.015

Selenium CE055 mg/l <0.Q01 <0.001 0.001

Zinc CEOSS U mg/I 0.058 <0.020 0.077

pH CEOQ4 units 6.4 5.3 6.1

Sulphate CEQ49 u mg/J <10 126 75

Sulphide CE079 mg/l <0.1 <0.1 <0.1

CyanIde (total) CEOn mg/I <0.02 <0.02 <0.02

Phenols (total) CE073 mg/I <0.0005 <0.0005 <0.0005

PAHs

PAH (total) CE087 I mgjl <0.0001 I <0.0001 I <0.0001

TPH

TPH (CIO-C40) CE052 I mg/I <0.01 I <0.01 I <0.01

SDAj39023(1)
North Gawber Colliery Site ~Area 2
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Chemtech Environmental Limited

• METHOD DETAILS

I•

METHOD SOILS METHOD SUMMARY STATUS LOO UNITS

CE054 Arsenic (totat) Aqua regia digest, ICP-OE5 M 1 mg/kg

CE054 Cadmium (total) Aqua regia digest, ICP-OES M 0.2 mg/kg

CEOS4 Chromium (total) Aqua regia digest, ICP-OES M 1 mg/kg

CE054 Copper (total) Aqua regia digest, ICP-OES M 1 mg/kg

CEO 54 Lead (totar) Aqua regia digest, ICP-OES M I mg/kg

CEO 54 Mercury (total) Aqua regia digest, ICP-OES 0.5 mg/kg

CE054 Nickel (total) Aqua regia digest. tCP-OES M I mg/kg

CE054 Selenium (total) Aqua regia digest, ICP-OES M 0.3 mgjkg

CE054 Zinc (total) Aqua regia digest, ICP-OES M 3 mg/kg

CE004 pH BS 1377, pH Meter M 0.1 units

CE049 Sulphate (2:1 water soluble) Aqueous extraction, IC-COND U 10 m9l1

CE056 Magnesium (2:1 water soluble) Aqueous extraction, ICP-OES U 0.03 mg/I

CEOIO Sulphate (total) Acid extraction, Gravimetry M 100 mg/kg

CE061 Sulphur (total) Acid extraction, ICP·OES 100 mg/kg

CE079 Sulphide Extraction. Continuous Flow Colorimetry 10 mg/kg

CEon Cyanide (total) Extraction. Continuous flow Colorimetry 2 mg/kg

CE078 Phenols (total) Extraction. Continuous Flow Colorimetry 0.5 mg/kg

CEOOS Organic matter content as 1377, Colorimetry M 0.01 Ofow/w

CE031 Toluene extractable matter Solvent extraction, Gravimetry U 50 mg/kg

CE087 PAH (EPA 16) Solvent extraction, GC·MS 0.1 mg/kg

CE087 PAH (total) Solvent extraction, GC·MS 5 mg/kg

CE068 TPH AliphatiC/Aromatic fractions (CS·CI0) Headspace GC-FID 0.01-0.1 mg/kg

CE068 TPH AliphatiC/Aromatic fractions (CI0-C44) Solvent extraction, GC-FID 1 mg/kg

$ Asbestos (qualitative) HSG 248, Microscopy U . .

SDA/39023(1)
North Gawber Colliery Site - Area 2

Page 12 of 13 Pages
•



Chemtech Environmental Limited

• METHOD DETAILS

I•

METHOD LEACHATES METHOD SUMMARY STATUS LOO UNITS

CEOSS Arsenic ICP-DES 0,001 mg/I

CE063 Boron ICP*OES 0.D3 mg/I

CEOSS Cadmium ICP-DES U 0.001 mg/l

CEOSS Chromium ICP-OES U 0.003 mg/I

CEOSS Copper ICp·DES U 0.004 mg/l

CEOSS Lead ICp·DES U 0.009 mg/I

CEOSS Mercury ICP-DES 0.001 mg/I

CEOSS Nickel ICP-OES U 0.003 mg/l

CEOSS Selenium ICP-OES 0.001 mOll

CEOSS Zinc rCp·OES U 0.02 mllil

CEOO4 pH BS 1377. pH Meter 0.1 units

CE049 Sulphate Ion Chromatography U 10 mgJI

CE079 Sulphide Continuous Flow Colorimetry 0.1 mg/l

CEon Cyanide (total) Continuous Flow Colorimetry 0.02 mg/l

CE073 Phenols (total) HPLC 0.0005 mg/l

CEOB7 PAH (EPA 16) Solvent extraction, GC-M$ 0.0001 mOll

CEOB7 PAH (total) Solvent extraction, GC -MS 0.0001 mg/l

CEOS2 TPH (C10-C40) Solvent extraction, GC-FID 0.01 mg/l

SOA/39023(1)
North Gawber Colliery Site· Area 2
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Chemtech Environmental Limited

• SAMPLE DESCRIPTIONS

MCERTS (Soils):

Soli descriptions are only intended to provide a log of sample matrices with respect to MCERTSvalidation.
They are not Intended as fuJi geological descriptions.
MCERTSaccreditation applies for sand, cray 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.

•

Lab number Sample Id Depth (m) Description Moisture (%)

39024~1 Area 3 136 0.80 Gravelly Sand 15.6

39024-2 Area 3 136 3.40 Gravelly Sand 27.4

39024·3 Area 3 136 4.00 Clay 17.6

39024-4 Area 3 137 0.50 Clay 17.0

39024-5 Area 3 137 3.00 Gravelly Sand 15.0

39024-6 Area 3 138 1.00 Mudstone (Clay) 6.0

39024-7 Area 3 138 3.00 Sandy Clay 24.3

39024-8 Area 3 140 0.50 Gravelly Sand 10.2

39024-9 Area 3 141 2.00 Gravelly Sand 14.3

39024-10 Area 3 141 4.30 Clay 19.0

39024-11 Area 3 142 1.00 Mudstone (Clay) 11.2

39024-12 Area 3 142 3.00 Sand & Shale 12.6

39024-13 Area 3 143 0040 Clay 15.2

39024-14 Area 3 143 2.10 Ashy Clay 18.2

39024-15 Area 3 144 1.20 Clay 20.9

39024-16 Area 3 145 0.40 Gravelly Sand 8.5

39024-17 Area 3 145 2.80 Gravelly Sand 19.1

SDAj39024{l)
North Gawber Colliery Site - Area 3
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Chemtech Environmental Limited

SOILS
Lab number 39024-1 39024-2 39024~3 39024-4 39024-5 39024-6

Sample Id
Area 3 Area 3 Area 3 Area 3 Area 3 Area 3

136 136 136 137 137 138
Depth (m) 0.80 3.40 4.00 0.50 3.00 1.00
Test Method Units

Arsenic (total) CEOS4 M mg/kg 108 17 7.6 180 35 11

Cadmium (total) CEOS4 M mg/kg 0.6 0,4 0.8 0.9 0.6 0,4
Chromium (total) CEOS4 '" mgjkg 28 14 24 14 13 21
Copper (total) CE054 '" mg/kg 42 40 24 26 59 29
Lead (total) CE054 '" mg/kg 26 17 19 32 17 17
Mercury (total) CE054 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Nickel (total) CE054 '" mg/kg 33 31 30 8.5 31 34
Selenium (total) CEO 54 M mg/kg 0.9 2.2 0.7 3.1 1.6 0.5
Zinc (total) CEO 54 M mg/kg 58 27 71 34 23 70
pH CEOQ4 M units 3.9 3.7 6.0 4.2 5.6 8.0
Sulphate (2:1 water soluble) CE049 u mg/I 923 1326 - 287 1488 -

Magnesium (2:1 water soluble) CE056 u mg/I 10 100 - 50 89 -

Sulphate (total) CEOID M mg/kg 16637 17559 3515 14052 22646 634
Sulphur (total) CE061 mg/kg 27260 8362 - 8307 10860 -

Sulphide CEQ79 mg/kg <10 <10 <10 <10 <10 <10
Cyanide (total) (EOn mg/kg <2 <2 <2 <2 <2 <2
Phenols (total) CE078 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Organic matter content CEDOS M %w/w 0.93 3.18 L09 3.20 2.35 4,14

Toluene extractable matter CE031 u mg/kg 80 140 <50 50 70 60
PAH
PAH (total) CE087 I mg/kg <5 I <5 I <5 <5 <5 <5
TPH
TPH Aromatic EC$-EC7 CE068 mg/kg - - - - -

TPH Aromatic EC7-EC8 CE068 mg/kg - - - - - -

TPH Aromatic EC8-EC10 CE068 mg/kg - - - - -

TPH Aromatic EC1O-EC12 CED68 mg/kg - - - - -
TPH Aromatic EC12·EC16 CE068 mg/kg - - - - - -
TPH Aromatic EC16·EC21 CE068 mg/kg - - - -

TPH Aromatic EC21-EC35 CE068 mg/kg - - - - - -
TPH AliphatIc ECS-EC6 CE06B mg/kg - - - - - -

TPH Aliphatic EC6·ECB CEOG8 mg/kg - - - - - -
TPH Aliphatic ECB-EC1D CE068 mg/kg - - - -
TPH Aliphatic EC1D-EC12 CE068 mg/kg - - -
TPH Aliphatic EC12-EC16 CE068 mg/kg - - - -

TPH Aliphatic EC16-EC21 CE068 mg/kg - - - - - -
TPH Aliphatic EC21·EC35 (EOGS mg/kg - - - -

Subcontracted analysis

Asbestos $ - NAF - - I NAF

SDA/39D24(1)
North Gawber Colliery Site w Area 3
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Chemtech Environmental Limited

• SOILS
lab number 39024-7 39024-8 39024-9 39024-10 39024-11 39024-12
Sample id Area 3 Area 3 Area 3 Area 3 Area 3 Area 3

138 140 141 141 142 142
Depth (m) 3.00 0.50 2.00 4.30 1.00 3.00
Test Method Units

Arsenic (total) CED54 M mg/kg 6.4 101 52 9.9 150 57
cadmium (total) CE054 ... mg/kg 0.7 2.2 0.7 0.4 0.5 2.0
Chromium (total) CE054 Pol mg/kg 16 11 16 23 14 12
Copper (total) CE054 ... mg/kg 5.0 <1 50 28 23 3.5
lead (total) CE054 ... mg/kg 19 31 30 16 25 16
Mercury (total) CE054 mg/kg <O.S <0.5 <0.5 <0.5 <0.5 <0.5

Nickel (tot.l) CE054 ... mg/kg 30 17 27 24 13 14
Selenium (totat) CEO 54 M mg/kg 0.9 <0.3 1.5 0.5 1.6 2.2
Zinc (total) CE054 ... mg/kg 80 5.1 31 59 33 16
pH CE004 M units 6.9 4.7 3.5 5.4 3.2 4.2
Sulphate (2:1 water soluble) CE049 u mg/J - 1639 422 - 413 1269

Magnesium (2:1 water soluble) CEOS6 u mg/I - 20 28 - 38 44
Sulphate (total) CE010 ,.. mg/kg 560 32698 14472 1589 8010 11607

Sulphur (total) CE061 mg/kg - 8666 9327 - 6969 5364
Sulphide CE079 mg/kg <10 <10 <10 <10 <10 <10
Cyanide (total) CE077 mg/kg <2 <2 <2 <2 <2 <2
Phenols (total) CE078 mg/kg <0.5 <0.5 0.9 <0.5 <0.5 <0.5

Organic matter content CEOOS M % w/w 2.47 0.92 8.07 2.9$ 3.48 0.54
Toluene extractable matter CEO)1 u mg/kg <50 140 <50 250 90 160
PAH

PAH(tot.l) ICE08' I mg/kg <5 I <5 I <5 <5 <5 <5
TPH

TPH Aromatic ECS-EC7 CE068 mg/kg - - - - - -
TPH Aromatic EC7-fC8 CE068 mg/kg - - - - - -
TPH Aromatic ECB-EC10 CE068 mg/kg - - - - - -
TPH Aromatic EC1O·EC12 CE068 mg/kg - - - - -

TPH Aromatic EC12·EC16 CE068 mg/kg - - - - - -
TPH Aromatic EC16-EC21 CE068 mg/kg - - - - - -
TPH Aromatic EC21-EC)5 CE068 mg/kg - - - - -
TPH Aliphatic ECS-EC6 CE068 mg/kg - - - - - -
TPH Aliphatic EC6-EC8 CE068 mg/kg - - - - -
TPH Aliphatic ECB·EC10 CE068 mg/kg - - - - -
TPH Aliphatic ECI0~EC12 CE068 mg/kg - - - - -
TPH Aliphatic EC12~EC16 CE068 mg/kg - - . -

TPH Aliphatic EC16rEC21 CE068 mg/kg - - - - -

TPH Aliphatic EC21~EC3S CE068 mg/kg - - - - - -
Subcontracted analysis

Asbestos $ - NAF - - NAF I

SDA/39024(1)
North Gawber Colliery Site - Area 3
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Chemtech Environmental Limited

• SOILS
Lab number 39024-13 39024-14 39024-15 39024-16 39024-17

Sample id
Area 3 Area 3 Area 3 Area 3 Area 3

143 143 144 145 145
Depth (m) DAD 2.10 1.20 0.40 2.80
Test Method Units

Arsenic (total) CE054 M mg/kg 1]4 42 14 28 49

cadmium (total) CE054 M mg/kg 0.6 0.6 0.7 0.5 0.9

Chromium (total) CE054 M mg/kg 15 8.4 22 11 18

Copper (total) CEOS4 M mg/kg 32 58 19 28 102

Lead (total) CEDS4 M mg/kg 30 53 35 12 19

Mercury (total) CEOS4 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5

Nickel (total) CE054 M mg/kg 13 36 21 17 28

selenium (total) CEOS4 M mgjkg 2.6 2.1 0.9 0.5 2.2

Zinc (total) CE054 M mg/kg 33 98 91 40 17

pH CEOQ4 M units 3.7 6.5 4.8 6.2 4.0

Sulphate (2:1 water soluble) CEQ49 u mg/I 1148 1919 - - 1739

Magnesium (2: 1 water soluble) CE056 u mg/I 78 92 - - 56

Sulphate (total) CEOtO M mg/kg 17691 17427 1860 2675 48519

Sulphur (total) (ED61 mg/kg 16980 17570 - 26840
Sulphide CE079 mg/k9 <10 <10 <10 <10 <10

Cyanide (total) CEOn mg/kg <2 <2 <2 <2 <2

Phenols (total) (E07S mg/kg <0.5 <0.5 <0.5 <0.5 <0.5

Organic matter content CEDOS M %wjw 2.39 5.02 4.19 3.59 2.91

Toluene extractable matter CED31 v mgjkg 140 260 400 400 400

PAH

PAH (total) CED87 I mg/kg <5 <5 I <5 <5 <5

TPH

TPH Aromatic EC5-EC7 CE068 mg/kg - 0.03 <0.01 <0.01 <0.01

TPH Aromatic EC7 -ECB CE068 mg/kg - 0.01 <0.01 <0.01 <0.01

TPH Aromatic EC8-ECI0 CE068 mg/kg - <0.01 <0.01 <0.01 <0.01

TPH Aromatic ECI0-EC12 CE06B mg/kg - 2 <1 <1 <1

TPH Aromatic EC12-EC16 CE068 mgjkg - <1 <1 <1 <1

TPH AromatiC EC16-Ee21 CE068 mg/kg - 3 <1 <1 <1

TPH Aromatic EC21-EC35 CE068 mg/kg - <1 <1 <1 <1

TPH Aliphatic ECS-EC6 CE068 mg/kg 0.1 <0.1 <0.1 <0.1

TPH Aliphatic EC6-EC8 CE068 mg/kg - 0.1 <0.1 <0.1 <0.1

TPH Aliphatic ECB·ECI0 CED6S mg/kg - 0.1 <0,1 <0.1 <0.1

TPH Aliphatic ECID-EC12 CE068 mgjkg - 4 <1 <1 1

TPH Aliphatic EC12·EC16 CE068 mg/kg - 42 <1 <1 2

TPH Aliphatic EC16-EC21 CED68 mg/kg - 96 4 <1 6

TPH Aliphatic EC21-EC35 CE068 mgjkg - 173 116 3 14

Subcontracted analysis

Asbestos $ I - - I - - . -

SDA{39024(1)
North Gawber Colliery Site - Area 3

Page 5 of 8 Pages



•

•

Chemtech Environmental Limited

• LEACHATES

•

Lab number 39024·6l 39024·8L 39024·12L

Sample Id
Area 3 Area 3 Area 3

138 140 142
Depth (m) 1.00 0.50 3.00
Test Method Units

Arsenic CE05S mg/I 0.002 0.004 0.004

Boron CE063 moll 0.03 <0.03 <0.03

cadmium CEOSS U mg/I <0.001 <0.001 <0.001

Chromium CE055 u mg/I <0.003 <0.003 <0.003

Copper CE055 u mg/I 0.006 0.007 0.015

Lead CE055 u mg/l <0.009 <0.009 <0.009

Mercury CE055 mg/I <0.001 <0.001 <0.001

Nickel CE055 u mg/l 0.003 0.004 0.048

SelenIum CEOSS mg/I <0.001 <0.001 <0.001

Zinc CE055 u mg/I <0.020 <0.020 0.068

pH CEOQ4 units 7.4 5.1 4.6

Sulphate CE049 u mg/l 74 686 611

Sulphide CE079 mg/I <0.1 <0.1 <0.1

Cyanide (total) CE077 mgjl <0.02 <0.02 <0.02

Phenols (total) CE073 mg/I <0.0005 <0.0005 <0.0005

PAHs
PAH(total) CE087 mg/I <0.0001 I <0.0001 <0.0001

TPH

TPH (CIO-C40) CE052 mg/I <0.01 I <0.01 <0.01

SDA/39024(1)
North Gawber Colliery Site - Area 3
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Chemtech Environmental Limited

• METHOD DETAILS

•

METHOD SOILS METHOD SUMMARY STATUS LOO UNITS

CEOS4 Arsenic (total) Aqua regia digest, ICP~OES M 1 mg/kg

CEOS4 cadmium (total) Aqua regia digest, ICP-OES M 0.2 mg/kg

CE054 Chromium (total) Aqua regia digest, ICP-OES M 1 mgjkg

CE054 Copper (total) Aqua regia digest, ICP-OES M 1 mg/kg

CE054 Lead (total) Aqua regia digest, ICP-OES M 1 mg/kg

CE054 Mercury (total) Aqua regia digest, ICP-OES 0.5 mg/kg

CE054 Nickel (total) Aqua regia digest. ICP-OES M 1 mg/kg

CE054 Selenium (total) Aqua regia digest, ICp·OES M 0.3 mg/kg

CE054 Zinc (total) Aqua regia digest, ICP-OE5 M 3 mg/kg

CEOO4 pH as 1377, pH Meter M 0.1 units

CE049 Sulphate (2: 1 water soluble) Aqueous extraction, le-COND u 10 mOll

CE056 Magnesium (2:1 water soluble) Aqueous extraction, ICP-OE$ U 0.03 moll

CEOIO Sulphate (total) Acid extraction, Gravimetry M 100 mg/kg

CE061 Sulphur (total) Acid extraction, ICP-OES 100 mg/kg

CEO?9 Sulphide Extraction, Continuous Flow Colorimetry 10 mg/kg

CEOn Cyanide (total) Extraction, Continuous Flow Colorimetry 2 mg/kg

CE078 Phenols (total) ExtractIon, Continuous Flow Colorimetry 0.5 mg/kg

CE005 Organic matter content BS 1377, Colorimetry M 0.01 %w/w

CE031 Toluene extractable matter Solvent extraction, GraVimetry U 50 mg/kg

CE08? PAH (total) Solvent extraction, GC-MS 5 mg/kg

CE068 TPH Aliphatic/Aromatic fractions (C5-CI0) Headspace GC-FID 0.01·0.1 mg/kg

CE068 TPH AliphatiC/Aromatic fractions (CI0-C44) Solvent extraction, GC-FID 1 mg/kg

$ Asbestos (qualitative) HSG 248, Microscopy U - -

50"/39024(1)
North Gawber Colliery Site· Area 3

Page 7 of 8 Pages

•

•



•

•

Chemtech Environmental Limited

• METHOD DETAILS

•

METHOD LEACHATES METHOD SUMMARY STATUS LOD UNITS

CEOSS Arsenic ICP'OES 0.001 mg/l

CE063 Boron Iep·OES 0.03 mg/l

CEOSS Cadmium ICP-OES U 0.001 mgjl

CE055 Chromium ICp·OES U 0.003 mgl/

CEOSS Copper ICP-OES U 0.004 mg/I

CEOSS Lead ICp·OES U 0.009 mg/I

CEOSS Mercury ICP'OES 0.001 mg/I

CEOSS Nickel ICP'OES U 0.003 mgjl

CEOSS Selenium ICp·OES 0.001 mg/l

cross Zinc ICP-OES U 0,02 mg/I

CEOO4 pH 5S 1377, pH Meter 0.1 units

CE049 Sulphate Ion Chromatography U 10 mg/I

CE079 Sulphide Continuous Flow Colorimetry 0.1 mg/I

CE077 Cyanide (total) Continuous Flow Colorimetry 0.02 mg/I

CE073 Phenols (total) HPlC 0.0005 mg/l

CEOB7 PAH (EPA 16) Solvent extraction, GC·MS 0.0001 mg/l

CEOB7 PAH (total) Solvent extraction, GC·MS 0.0001 mg/l

CEOS2 TPH (CIO-C40) Solvent extraction, GC·FID 0.01 mg/I

SDA/39024(1)
North Gawber Colliery Site - Area 3
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Chemtech Environmental Limited

• SAMPLE DESCRIPTIONS

MCERTS (Soils):

Soll 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.

•

Lab number Sample id Depth (m) Description Moisture (%)

39025·1 Area 4139 0.60 Gravelly Sand 16.2

39025-2 Area 4 139 1.30 Sandy Oay 20_5

39025·3 Area 4 146 0.50 loamy Clay 15.4

39025·4 Area 4 147 0.40 loamy Clay 15.4

39025·5 Area 4 148 0.50 Loamy Clay 17.1

39025·6 Area 4 148 1.60 Ashy Clay 16.9

39025·7 Area 4 148 2.80 Clay 13.8

39025-8 Area 4 149 1.70 Clay 20.0

39025·9 Area 4 150 0.50 Clay 16.2

39025·10 Area 4 150 1.50 Clay 15.6

39025·11 Area 4 151 0.80 sandy Clay 20.3

39025-12 Area 4 152 0.50 Clay 16.5

39025·13 Area 4 152 3.20 Clay 14.8

39025·14 Area 4 153 0.50 Clay 10.9

39025·15 Area4153 2.50 Clay 14.3

39025-16 Area 4154 0.50 Clay 13.5

39025-17 Area 4 154 4.00 Clay 14.4

39025-18 Area 4 155 1.80 Clay 24.1

39025·19 Area 4 156 2.20 Clay 11.0

39025·20 Area 4156 2.60 Clay 10.8

SDA/39025(1)
North Gawber Colliery Site· Area 4
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Chemtech Environmental Limited

• SOILS

•

Lab number 39025-1 39025-2 39025-3 39025-4 39025-5 39025-6
Sample ld Area 4 Area 4 Area 4 Area 4 Area 4 Area 4

139 139 146 147 148 148
Depth (m) 0.60 1.30 0.50 0.40 0.50 1.60
Test Method Units

Arsenic (total) CEO 54 M mg/kg 34 4.8 14 35 19 7.4
cadmium (total) CE054 M m9lkg 0.9 0.8 0.5 0.7 0.5 0.3
Chromium (total) CE054 M mgjkg 20 23 17 19 20 10
Copper (total) CEOS4 '" mg/kg 71 14 40 36 31 33
lead (total) CE054 '" mg/kg 35 19 32 36 28 21
Mercury (total) CE054 mg/kg <0.5 <0.5 <0,5 <0.5 <0.5 <0.5

Nickel (total) CEOS4 M mg/kg 30 11 28 28 32 22
Selenium (total) CE054 '" mg/kg 1.1 1.1 1.1 1.4 0.9 0.8
Zinc (totat) CE054 '" mg/kg 45 67 84 77 65 43
pH CE004 M units 6.5 5.7 7.7 5.4 7.0 7.5
Sulphate (2:1 water sOluble) CE049 u m9l1 - - 1384 699 -
Magnesium (2:1 water soluble) CE056 U mgjl - - 91 76 ·
Sulphate (total) (EQID Pol mg/kg 3243 263 1128 9607 5869 1276

Sulphur (total) CE061 mg/kg . 4538 1998 -
Sulphide CE079 mg/kg <10 <10 <10 <10 <10 <10
Cyanide (total) CEOll mg/kg <2 <2 <2 <2 <2 <2
Phenols (total) CE078 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 0.7
Organic matter content CEOOS '" %w!w 2.94 2.11 4.03 3.59 2.61 4.11

Toluene extractable matter CE031 u mg/kg 600 260 340 300 100 60
PAH
PAH (total) CE087 I mg/kg 6.5 I <5 <5 <5 <5 <5
TPH

TPH Aromatic ECS·EC7 CE068 mg/kg <0.01 . 0.Q2 0.02 - -
TPH Aromatic EC7·EC8 CE068 mg/kg <0.01 - <0.01 <0.01 -
TPH Aromatic ECB-ECI0 CE068 mg/kg <0.01 - <0.01 <0.01 -

TPH Aromatic fCI0-EC12 CE068 mg/kg <1 - <1 <1 ·
TPH Aromatic EC12·EC16 CE068 mg/kg <1 . <1 <1 -
TPH Aromatic EC16·EC21 CE068 mg/kg 4 2 3 -
TPH Aromatic EC21·EC35 CE068 mg/kg 3 - <1 <1 - -
TPH Aliphatic ECS·EC6 CE068 mg/kg <0.1 - <0.1 <0.1 - ·
TPH Aliphatic EC6·ECe CE068 mg/kg <0.1 - <0.1 <0.1 · -
TPH AlJphatic fC8-Eel 0 CE068 mg/kg <0.1 0.3 0.2 - -
TPH Aliphatic ECIO-EC12 CE068 mg/kg 6 - 5 3 ·
TPH Aliphatic EC12·EC16 CE068 mg/kg 21 - 21 20 · -
TPH Aliphatic EC16-EC21 CE068 mg/kg 50 - 27 44 - ·
TPH AliphatiC EC21·EC3S CE068 mgjkg 182 - 57 213 · -
Subcontracted analysis

Asbestos $ - - NAF - NAF I

SDA/39025(1)
North Gawber Colliery Site· Area 4
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Chemtech Environmental Limited

• SOILS
Lab number 39025-7 39025-8 39025-9 39025-10 39025-11 39025-12
Sample Id Area 4 Area 4 Area 4 Area 4 Area 4 Area 4

148 149 150 150 151 152
Depth (m) 2.80 1.70 0.50 1.50 0.80 0.50
Test Method Units

Arsenic (total) CE054 '" mg/kg 16 16 9.3 6.0 15 41
cadmium (total) CE054 ... mg/kg 0.6 0.4 0.6 0.8 0.8 0.5
Chromium (total) CE054 M mg/kg 25 15 25 23 22 22

Copper (total) CE054 '" mg/kg 30 35 32 11 30 38
lead (total) CE054 '" mg/kg 20 21 19 lB 46 36
Mercury (total) CEO 54 mg/kg <0.5 <0.5 <0,5 <0.5 <0.5 <0.5

Nickel (total) CE054 M mg/kg 40 25 50 19 26 16
Selenium (total) CE054 " mg/kg 0.7 0.9 0.8 0.5 1.0 0.9
Zinc (total) CE054 M mg/kg 73 52 B6 53 97 47
pH CE004 M units 6.9 6.8 5.4 5.5 5.6 3.4
Sulphate (2:1 water soluble) CE049 u mg/I · · · · 878
Magnesium (2:1 water soluble) CE056 U mg/l · · · · 76
Sulphate (total) (EOID M mg/kg 1103 3490 906 642 823 9105
Sulphur (total) CEOG1 mg/kg · · 2996

Sulphide CE079 mg/kg <10 <10 <10 <10 <10 <10
Cyanide (total) CEOn mg/kg <2 <2 <2 <2 <2 <2
Phenols (total) CE07B mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Organic matter content CEOOS M °11) w/w 2.55 5.86 7.09 1.82 4.12 4.00
Toluene extractable matter CE031 u mg/kg <50 80 40 <50 160 40
PAH
PAH (total) IeE087 mg/kg <5 <5 I <5 I <5 <5 <5
TPH
TPH Aromatic EC5-EC7 CE068 mg/kg · · · · · ·
TPH Aromatic EO·ECe CE068 mg/kg · · · · · ·

TPH Aromatic ECB-EC10 CE068 mg/kg · · · · ·

TPH Aromatic ECIO-EC12 CE068 mg/kg · · · · · ·

TPH Aromatic EC12~EC16 CE068 mg/kg · · · ·
TPH Aromatic EC16-EC21 CE068 mg/kg · · · · ·
TPH Aromatic EC21-EC35 CE068 mg/kg · · · · · ·

TPH Aliphatic ECS-EC6 CE068 mg/kg · · · · · ·
TPH Aliphatic EC6-ECS CE068 mg/kg · · · · · ·
TPH Aliphatic EC8-ECI0 CE068 mg/kg · · · · ·
TPH Aliphatic ECI0-EC12 CE068 mg/kg · · · · ·
TPH Aliphatic EC12-EC16 CE068 mg/kg · · · · ·
TPH Aliphatic EC16-EC21 CE068 mg/kg · · · · · ·
TPH Aliphatic EC21·EC35 CE068 mg/kg · · · · ·

Subcontracted analysis

Asbestos $ I . · I I NAF · · NAF

•

• SDA{39025(1)
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Chemtech Environmental Limited

• SOILS
Lab number 39025-13 39025-14 39025-15 39025-16 39025-17 39025-18
Sample id Area 4 Area 4 Area 4 Area 4 Area 4 Area 4

152 153 153 154 154 155
Depth (m) 3.20 0.50 2.50 0.50 4.00 1.80
Test Method Units

Arsenic (total) CEOS4 Pot mg/kg 11 160 88 28 31 16
Cadmium (total) CEOS4 lot mg/kg 0.6 0.7 0.6 0.5 0.5 0.4
Chromium (total) CE054 M mg/kg 25 17 18 17 15 16
Copper (totar) CEOS4 M mg/kg 18 39 42 34 33 40
lead (total) CEOS4 M mg/kg 13 48 33 27 24 71
Mercury (total) CE054 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Nickel (total) CEOS4 '" mg/kg 21 23 25 30 27 30
Selenium (total) CEOS4 M mg/kg 0.3 1.6 1.9 1.7 1.1 1.6
linc (total) CEOS4 lot mg/kg 58 56 58 71 87 52
pH CE004 lot units 7.1 8.9 5.2 4.7 6.6 7.1
Sulphate (2: 1 water soluble) CE049 u mg/l 1912 1462 948 693 -
Magnesium (2:1 water soluble) CE056 U mg/l - 322 167 65 70 -
Sulphate (total) CEOiD M mg/kg 387 36254 21255 8849 5878 1836

Sulphur (total) CE061 mgjkg - 19980 9553 4360 5584
Sulphide CE079 mg/kg <10 <10 <10 <10 <10 <10
Cyanide (total) CE077 mg/kg <2 <2 <2 <2 <2 <2
Phenols (total) CE078 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Organic matter content CEDOS M %w/w 1.12 2.15 3.57 3.89 4.24 2.30
Toluene extractable matter CE031 u mg/kg 160 140 140 220 270 180
PAH
PAH (total) CE087 mg/kg <5 <5 <5 <5 <5 I <5
TPH
TPH Aromatic EC5·EC7 CE068 mg/kg - - 0,01 -
TPH Aromatic EC7-Ece CE068 mg/kg - - - <0.01 -
TPH Aromatic ECS-EC10 CE068 mg/kg - - <0.01 -
TPH Aromatic EC10·EC12 CED68 mg/kg - - <1 -
TPH Aromatic EC12·EC16 CE068 mg/kg - - <1 -
TPH Aromatic EC16·EC21 CE06e mg/kg - - <1 -
TPH Aromatic EC21-EC35 CE068 mg/kg - - - <I -
TPH Aliphatic ECS·EC6 CE068 mg/kg - - - <0.1

TPH Aliphatic EC6-ECB CE068 mg/kg - - - <0.1

TPH AliphatiC ECB-EC10 CE068 mg/kg - - - - 0.2
TPH Aliphl'tlc EC10·EC12 CE068 mg/kg - - - - 8 -
TPH Aliphatic EC12·EC16 CE06B mg/kg - - - 34 -

TPH Aliphatic EC16·EC21 CE068 mg/kg - - - 76 -
TPH Aliphatic EC21-EC35 CE068 mg/kg - - - 587 -
Subcontracted analysis

Asbestos $ - - - - I - -

•
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Chemtech Environmental Limited

• SOILS

•

Lab number 39025-19 39025-20

Sample Id Area 4 Area 4

156 156
Depth (m) 2.20 2.60
Test Method Units

Arsenic (total) CE054 M mg/kg 44 54

cadmium (total) CEO 54 M mg/kg 0.5 0.6

Chromium (total) CE054 '" mg/kg 17 20

Copper (total) CE054 M mg/kg 37 35

lead (total) CE054 M mg/kg 22 26

Mercury (total) CE054 mg/kg <0.5 <0.5

Nickel (total) CE054 1'1 mg/kg 33 31

Selenium (total) CE054 ,. mg/kg 1.4 1.6

Zinc (total) CE054 M mg/kg 66 54

pH CE004 ... units 7.0 7.1

Sulphate (2: 1 water soluble) CEQ49 u mg/l 1516 1972

Magnesium (2:1 water soluble) CEO 56 U mg/l 188 149

Sulphate (total) CEOID M mg/kg 13994 8512

Sulphur (total) CE061 mg/k9 5590 9967

Sulphide CE079 mg/kg <10 <10

Cyanide (total) CEon mg/kg <2 <2

Phenols (total) CE078 mg/kg <0.5 <0.5

Organic matter content CEOOS M %w/w 6.67 1.79

Toluene extractable matter CE031 u mg/kg 50 110

PAH
PAH (total) CE087 mg/kg <5 I <5

TPH
TPH Aromatlc ECS' Ee7 CE068 mg/kg - -
TPH Aromatic EC7-ECB CE068 mg/kg - -
TPH Aromatic ECS-ECI0 CE068 mg/kg - .
TPH Aromatic ECI0-EC12 CE068 mg/kg -

TPH Aromatic EC12·EC16 CE068 mg/kg -
TPH AromatIc EC16·EC21 CE068 mg/kg - -
TPH Aromatic EC21·EC35 CE068 mg/kg - -
TPH Aliphatic ECS-EC6 CE068 mg/kg - -
TPH AliphatiC EC6-ECB CE068 mg/kg - -
TPH Aliphatic ECB-EC10 CE068 mg/kg - .
TPH Aliphatic ECI0-EC12 CE068 mg/kg - -
TPH Aliphatic EC12·EC16 CE068 mg/kg - -
TPH Aliphatic EC16-EC21 CE068 mg/kg - -
TPH Aliphatic EC21·EC35 CE068 mg/kg - -
Subcontracted analYsis

Asbestos 1$ I - NAF I -

•

SDA/3902S(1)
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Chemtech Environmental Limited

• LEACHATES

•

Lab number 39025-IL

Sample id Area 4
139

Depth (m) 0.60
T.., Method Units

Arsenic CE055 mg/l 0.004

Boron CE063 mg/l <0.03

Cadmium CEOSS U mg/l <0.001

Chromium CE055 u m9l1 <0.003

Copper CEOS5 u mg/l 0.012

Lead CEOSS U mgjl <0.009

Mercury CE055 mgll <0.001

Nickel CEOS5 u mg/I <0.003

Selenium CEO55 mg/I <0.001

llnc CE055 u mg/l <0.020

pH CE004 units 6.9

Sulphate CEQ49 u mg/l 52

Sulphide CE079 mg/l <0.1

Cyanide (total) CE077 mg/l <0.02

Phenols (total) CEO?3 mgjl <0.0005

PAHs

PAH (total) CEOS? mg/I <0.0001

TPH
TPH (CIO-C40) CE052 mg/I <0.01

5DA{39025(1)
North Gawber Colliery Site - Area 4
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Chemtech Environmental Limited

• METHOD DETAILS

•

METHOD SOILS METHOD SUMMARY STATUS LOO UNITS

CE054 Arsenic (total) Aqua regia digest, ICP-OES M I mg/kg

CED54 Cadmium (total) Aqua regia digest, ICP-QE5 M 0.2 mg/kg

CE054 Chromium (total) Aqua regia digest, ICP-OES M I mg/kg

CED54 Copper (total) Aqua regia digest, ICP-OES M I mg/kg

CED54 Lead (total) Aqua regia digest, ICP·OES M I mg/kg

CED54 Mercury (total) Aqua regia digest, ICP·OES 0.5 mg/kg

CED54 Nickel (total) Aqua regia digest, ICP-OES M 1 mg/kg

CED54 Selenium (total) Aqua regia digest, ICP-OES M 0.3 mg/kg

CED54 Zinc (total) Aqua regia digest, lCP-OES M 3 mg/kg

CEOQ4 pH as 1377, pH Meter M 0.1 units

CE049 Sulphate (2: 1 water soluble) Aqueous extraction, IC-COND U 10 mgjl

CED56 Magnesium (2: 1 water soluble) Aqueous extraction, ICP-OES U 0.03 mg/I

CEDIO SUlphate (total) Acid extraction, Gravimetry M 100 mg/kg

CE061 Sulphur (total) Acid extraction, lCP-OES 100 mg/kg

CED79 Sulphide Extraction, Continuous Flow Colorimetry 10 mg/kg

CE077 Cyanide (total) Extraction, Continuous Flow Colorimetry 2 mg/kg

CED7S Phenols (total) Extraction, Continuous Flow Colorimetry 0.5 mg/kg

CEDD5 Organic matter content as 1377, Colorimetry M 0.01 %w/w

CED31 Toluene extractable matter Solvent extraction, GraVimetry U 50 mg/kg

CEDS7 PAH (total) Solvent extraction, GC-MS 5 mg/kg

CED68 TPH AliphatiC/AromatIc tractions (C5-C10) Headspace GC·FID 0.01-0.1 mg/kg

CED68 TPH AliphatiC/Aromatic fractions (CI0-C44) Solvent extraction, GC-FID I mg/kg

$ Asbestos (Qualitative) HSG 248, Microscopy U -

SOA/39025(1)
North Gawber Colliery Site - Area 4
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• METHOD DETAILS

Chemtech Environmental Limited

METHOD LEACHATES METHOD SUMMARY STATUS lOD UNITS

CE055 Arsenic lCD-DES 0.001 mg/I

CE063 Boron lCD-DES 0.03 mg/l

CE055 Cadmium ICD·DES U 0.001 mg/l

CE055 Chromium ICP·OES U 0.003 mg/l

CE055 Copper lCD-DES U 0.004 mg/I

CE055 lead ICP~OES U 0.009 mg/I

CE055 Mercury ICD·DES 0.001 m9/1

CE055 Nickel tcP~OES U 0.003 mgjl

CE055 Selenium lCD-DES 0.001 mg/I

CE055 Zinc ICP·OES U 0.02 mg/I

CE004 pH as 1377, pH Meter 0.1 units

CE049 Sulphate Ion Chromatography U 10 mgjl

CEO?9 Sulphide Continuous Flow Colorimetry 0.1 mg/I

CEO?? Cyanide (total) Continuous Flow Colorimetry 0.02 mg/l

CEO?3 Phenols (total) HPLC 0,0005 mg/I

CEOB? DAH (EDA 16) Solvent extraction, GC·MS 0.0001 mg/l

CEOB? PAH (total) Solvent extraction, GC·MS 0.0001 mg/I

CEOS2 TDH (CIO-C40) Solvent extraction, GC-FID 0.01 mgjl

•

• 5DA/39025(1)
North Gawber Colliery Site· Area 4
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Chemtech Environmental Limited

• SAMPLE DESCRIPTIONS

MCERTS (Soils):

Soli descriptions are only intended to provide a log of sample matrices with respect to MCERTSvalidation.
They are not intended as full geological descriptions.

MCERTSaccreditation 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.

Lab number Sample id Depth (m) Description Moisture (%)

39026·1 Area 5 102 0.60 Sandy Clay 17.8

39026-2 Area 5 102 3.00 Mudstone (Clay) 7.0

39026-3 Area 5 103 0.20 Gravelly Sand 13.0

39026-4 Area 5 103 1.50 Oay 15.2

39026-5 Area 5 104 1.80 Sandy Clay 11.1

39026-6 Area 5 105 DAD Gravelly Sand 13.3

39026-7 Area 5 105 1.10 Sandy Clay lOA

39026-8 Area 5 110 1.40 Mudstone (Clay) 9.6

39026-9 Area 5 110 4.80 Oay 14.8

39026-10 Area 5 111 2.00 Gravelly Sand 9.9

39026-11 Area 5 111 4.70 Clay 14.6

39026-12 Area 5 112 0.60 Gravelly Sand 9.8

39026-13 Area 5 112 3.90 Ashy Clay 14.5

39026-14 Area 5 113 0.60 Gravelly Sand 14.5

39026-15 Area 5113 3.30 Clay 12.7

39026-16 Area 5114 1.80 Gravelly Sand 17.8

39026-17 Area 5 120 0.60 Ashy Clay 11.5

39026-18 Area 5 120 6.00 Gravelly Sand 15.2

39026-19 Area 5 121 0.50 Ashy Clay 8.4

39026-20 Area 5 121 4.50 Mudstone (Clay) 17.5

39026-21 Area 5 122 1.40 Clay 13.7

39026-22 Area 5 122 4.10 Clay 12.7

39026-23 Area 5 123 0.60 Gravelly Sand 16.3

39026-24 Area 5 123 2.60 Ashy Clay 11.7

39026-25 Area 5 124 1.70 Gravelly Clay 19.7

39026-26 Area 5 128 0.50 Gravelly sand 9.7

39026-27 Area 5 128 1.20 Gravelly Sand 7.9

39026-28 Area 5 128 3.80 Gravelly Sand 8.2

39026-29 Area 5 129 1.00 Gravelly Clay 10.8

39026-30 Area 5 129 5.20 Clay 19.6

39026-31 Area 5 130 1.70 Gravelly Sand 18.7

39026-32 Area 5 130 5.50 Gra'ielty Sand 16.5

SOA/39026(1)
North Gawber Colliery Site· Area 5
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Chemtech Environmental Limited

• SAMPLE DESCRIPTIONS

MCERTS (Soils):

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.

MCERTSaccreditation 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.

Lab number Sample Id Depth (m) Description Moisture (%)

39026-33 Area 5 131 1.60 Mudstone (Clay) 13.2

39026-34 Area 5 131 3.60 Gravelly Sand 15.0

39026-35 Area 5 132 0.60 Clay 14.1

39026-36 Area 5 133 1.50 Mudstone (Clay) 6.7

39026-37 Area 5 133 3.00 Clay 16.6

•

• SDA/39026(1)
North Gawber Colliery Site - Area 5
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Chemtech Environmental Limited

SOILS
Lab number 39026-1 39026-2 39026-3 39026-4 39026-5 39026-6

sample ld Area 5 Area 5 Area 5 Area 5 Area 5 Area 5

102 102 103 103 104 105
Depth (m) 0_60 3.00 0.20 1.50 1.80 0.40
Test Method Units

Arsenic (totat) CE054 M mgjkg 80 3.8 28 5.8 9.7 32

Cadmium (total) CEQ54 M mgjkg 0.8 0.6 1.1 0.6 0.8 1.2

Chromium (total) CE054 M mg/kg 29 20 17 14 140 21

Copper (total) CE054 M mg/kg 34 38 74 12 24 81

Lead (total) CEO 54 M mg/kg 51 20 36 21 29 37

Mercury (total) CE054 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Nickel (total) CEOS4 M mg/kg 33 45 30 16 39 34

Selenium (total) CEOS4 M mg/kg 1.6 0.6 1.3 0.7 1,4 1,4

Zinc (total) CEOS4 M mg/kg 48 94 71 61 113 85

pH CE004 M units 5,4 8.7 8.2 8,4 8,4 7.9

Sulphate (2:1 water soluble) CE049 u mg/l 116 - - - - 73

Magnesium (2:1 water soluble) CE056 U mg/I 11 - - - 18

Sulphate (total) (EOID M mg/kg 23255 1408 1852 239 1663 5293

Sulphur (total) CE061 mg/kg 10460 - - - - 2722

Sulphide CEQ79 mg/kg <10 <10 <10 <10 <10 <10

Cyanide (total) CEOn mg/kg <2 <2 <2 <2 <2 <2

Phenols (total) CE078 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Organic matter content CEOOS M %wjw 1.07 1.76 7.56 1.75 3.56 9.52

Toluene extractable matter CE031 u mg/kg 120 50 820 <50 2810 830

PAH

Naphthalene CE087 mgjkg - - - - 1.7 1.9

Acenaphthylene CED87 mgjkg - - - - 0.5 <0.1

Acenaphthene CED87 mg/kg - - - - 5.9 0.5

Fluorene CEDa7 mgjkg - - - 6.3 0.6

Phenanthrene CEDa7 mgjkg - - - - 51.6 5.2

Anthracene CEDa7 mgjkg - - - - 15.1 1.2

Fluoranthene CE087 mgjkg - - - - 51.6 6.5

Pyrene CEDe7 mgjkg - - - - 42.4 5.3

Benzo(a)anthracene CEDa7 mgjkg - - - - 24.1 2.5

Chrysene CEDa7 mg/kg - - - - 19.5 2.7

Benzo(b)fluoranthene CE087 mg/kg - - - - 27.7 2.9

Benzo(k)fluora nthene CE087 mg/kg - - - 15.2 2.2

Benzo(a)pyrene CEDa7 mg/kg - - - - 28.0 3.1

Indeno( 123cd)pyrene CEDe7 mgjkg - - - - 11.4 0.9

Dibenz( a h) anthracene CE087 mg/kg - - - - 3.9 0.8

Benzo( ght)peryfene CED87 mgjkg - - 12.9 1.9

PAH(total) CEDa7 mg/kg <5 <5 11 <5 318 38

• SDA{39026(1)
North Gawber Colliery Site - Area 5
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Chemtech Environmental Limited

• SOILS

•

Lab number 39026-1 39026-2 39026-3 39026-4 39026-5 39026-6
Area 5 Area 5 Area 5 Area 5 Area 5 Area 5Sample Id

102 102 103 103 104 105
Depth (m) 0.60 3.00 0.20 1.50 1.80 DAD
Test TMethod I Units

TPH
TPH Aromatic ECS~EC7 CE068 mg/kg - - 0.02 - <0.01 0.02

TPH AromatIc EC7-ECB CED6S mg/kg - - <0.01 <0.01 <0.01

TPH Aromatic ECB·ECI0 CED68 mgjkg - - <0.01 - <0.01 <0.01

TPH Aromatic ECI0-EC12 CE068 mg/kg - - 2 - 2 2

TPH Aromatic EC12·EC16 CE068 mg/kg - <1 7 2

TPH Aromatic EC16-EC21 CE068 mg/kg - - 7 - 167 20

TPH Aromatic EC21-EC35 CE068 mgjkg - - 2 - 151 17

TPH Aliphatic ECS·EC6 CE068 mg/kg - - <0.1 - <0.1 <0.1

TPH Aliphatic EC6-EC8 CED6S mg/kg - <0,1 - <0.1 <0.1

TPH Aliphatic ECB-ECI0 CE068 mg/kg - <0,1 - <0.1 <0.1

TPH Aliphatic ECI0-EC12 CED68 mg/kg - 12 - 5 19

TPH Aliphatic EC12·EC16 CE068 mg/kg - 62 - 21 66

TPH Aliphatic EC16-EC21 CE068 mg/kg - - 153 - 127 138

TPH Aliphatic EC21-EC35 CE068 mg/kg - - 804 - 1945 879

Subcontracted analysis

Asbestos $ NAF - - - -

SDA/39026(1)
North Gawber Colliery Site - Area 5
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Chemtech Environmental Limited

SOILS
Lab number 39026·7 39026·8 39026·9 39026,10 39026·11 39026·12

sample Id Area 5 Area 5 Area 5 AreaS Area 5 Area 5

105 110 110 111 111 112
Depth (m) 1.10 1.40 4.80 2.00 4.70 0.60
Test Method Units

Arsenic (total) CE054 '" mg/kg 3.6 13 6.2 6.1 19 6.0

Cadmium (total) CE054 '" mg/kg 0.6 0.6 0.6 0.6 0.8 0.6

Chromium (total) CEOS4 '" mg/kg 15 21 15 48 18 52

Copper (total) CE054 H mg/kg 3.9 42 19 23 43 25

Lead (total) CE054 '" mg/kg 16 33 19 47 33 46

Mercury (total) CE054 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <O.S

Nickel (total) CEOS4 '" mg/kg 15 43 22 15 32 13

Selenium (total) CEOS4 '" mg/kg 0.6 0.6 0.7 1.1 0.9 0.9

Zinc (total) CE054 H mg/kg 68 92 59 53 91 92

pH CE004 PI units 4.8 8.3 8.1 8.4 8.1 8.2

Sulphate (2:1 water solUble) CE049 u mg/l · · .
Magnesium (2: 1 water solUble) CE056 U mg/l - - . -
Sulphate (total) CEOID H mgjkg 1515 774 230 1169 1704 2107

Sulphur (total) CE061 mg/kg - - - - -
SulphIde CE079 mg/kg <10 <10 <10 <10 <10 <10

Cyanide (total) CE077 mg/kg <2 <2 <2 <2 <2 <2

Phenols (total) CE078 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Organic matter content CEOOS '" %w!w 2.63 0.77 3.51 2,74 7.67 3.53

Toluene extractable matter CE031 u mg/kg 190 230 240 4110 430 3830

PAH

Naphthalene CEDa7 mgjkg - - - 1.6 - 0.9

Acenaphthylene CEDa7 mg/kg - - - 0.4 - 0.3

Acenaphthene CE087 mg/kg - · 8.6 . 2.5

Fluorene CEDa7 mg/kg - - 5.4 2.5

Phenanthrene CE087 mg/kg - - - 27.0 25.3

Anthracene CE087 mg/kg - · - 10.0 8.0

Fluoranthene CEDa7 mg/kg - - · 30.6 - 35.6

Pyrene CE087 mg/kg - - 23.9 - 30.9

Benzo(a )anthracene CE087 mg/kg · · 12.9 17.1

Chrysene CE087 mg/kg - - - 11.6 - 14.9

Benzo(b)f1uoranthene CEDa7 mg/kg - - - 14.7 - 22.1

Benzo(k)f1uoranthene CEDa7 mg/kg - - - 11.1 10.7

eenzo(a)pyrene CEDa7 mg/kg - · - 15.0 . 27.0

Indeno( 123cd)pyrene CEDBl mg/kg - - 6.8 - 11.5

Dlbenz( a h)a nthracene CE087 mg/kg · - - 2.9 - 4.2

Benzo(ghl)perytene CE087 mg/kg · - 8.1 12.6

PAH (total) CE087 mg/kg <5 <5 <5 191 <5 226

SDA/39026(l)
North Gawber Colliery Site - Area 5
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Chemtech Environmental Limited

SOILS
Lab number 39026·7 39026-8 39026-9 39026-10 39026-11 39026·12

Sample Id
Area 5 Area 5 AreaS Area 5 AreaS Area 5

105 110 110 111 111 112
Depth (m) 1.10 1.40 4.80 2.00 4.70 0.60
Test IMethod Units

TPH
TPH Aromatic ECS-EC7 CE06B mg/kg - - <0.01 0.01 <0.01

TPH Aromatic EC7-fee CE068 mg/kg · · · <0,01 <0.01 <0.01

TPH Aromatic EC8-ECIO CE068 mg/kg · · <0.01 <0.01 <0.01

TPH Aromatic EClO-EC12 CE068 mg/kg · · 2 <1 1
TPH Aromatic EC12·EC16 CE068 mg/kg - - - 10 <1 3
TPH Aromatic EC16-EC21 CE068 mg/kg - - 102 <1 105
TPH Aromatic EC21·EC35 CE068 mg/kg - · - 86 <1 124
TPH Aliphatic ECS·EC6 CE068 mg/kg - - - <0.1 <0.1 <0.1

TPH Aliphatic EC6-EC8 CE068 mg/kg - - - <0.1 <0.1 <0.1

TPH Aliphatic ECS-ECIO CE068 mg/kg - - - <0.1 <0.1 <0.1

TPH Aliphatic fetQ·fel2 CE068 mg/kg - - - 7 12 6
TPH Aliphatic EC12-EC16 CE068 mg/kg - · - 48 39 29
TPH Aliphatic EC16-EC21 CE068 mg/kg - - - 218 69 102
TPH Aliphatic EC21-EC35 CE068 mg/kg - 1876 413 1846

Subcontracted analysis

Asbestos $ - - - . I

• SDA{39026(1)
North Gawber Colliery Site - Area 5
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Chemtech Environmental Limited

SOILS
Lab number 39026-13 39026-14 39026-15 39026-16 39026-17 39026-18

Sample Id Area 5 Area 5 AreaS Area 5 Area 5 Area 5

112 113 113 114 120 120
Depth (m) 3.90 0.60 3.30 1.80 0.60 6.00
Test Method Units

Arsenic (total) CEOS4 JII mg/kg 22 30 4.8 47 7.0 85

cadmium (total) CE054 '" mg/kg 1.7 0.5 0.5 0.5 0.3 0.6

Chromium (total) CE054 '" mg/kg 29 14 12 4.6 11 15

Copper (total) CEOS4 '" mg/kg 59 67 8.5 37 42 40

lead (total) CEOS4 '" mg/kg 43 22 13 20 29 25

Mercury (total) CE054 mg/kg <0.5 0.5 <0.5 0.7 <0.5 <0.5

Nickel (total) CE054 '" mg/kg 37 15 18 6.9 25 9.5

Selenium (total) CE054 M mg/kg 1.1 1.6 0.5 2.1 0.9 1.2

Zinc (total) CEOS4 ... mg/kg 129 77 73 9.1 64 24

pH CEQ04 JII units 7.3 3.2 3.8 4.6 7.2 4.1

Sulphate (2:1 water soluble) CE049 u mg/l - 1116 53 - 1172

MagnesIum (2:1 water soluble) CEO56 U mg/l 51 - 3 - 85

Sulphate (total) CEOID JII mg/kg 2791 20242 4618 10842 1120 15888

Sulphur (total) CE061 mg/kg - 9185 - 5292 - 13770

Sulphide CE079 mg/kg <10 <10 <10 <10 <10 <10

Cyanide (total) CE077 mg/kg <2 <2 <2 <2 <2 <2

Phenols (total) CE078 mg/kg 1.0 1.2 <0.5 1.1 1.0 <0.5

Organic matter content CEOOS ,., %w/w 6.95 10.66 5.83 15.73 5.5 3.98

Toluene extractable matter CED31 u mg/kg 2990 130 120 <50 80 '40

PAH

Naphthalene CEDBl mg/kg - - - - -

Acenaphthylene CE087 mg/kg - - - -

Acenaphthene CEOB7 mg/kg - - - - - -

Fluorene CEDB7 mg/kg - - - - - -
Phenanthrene CEDB7 mg/kg - - - - - -
Anthracene CEOBl mg/kg - - - - - -
Auoranthene CE087 mg/kg - - - - - -

Pyrene CE087 mg/kg - - - - - -

Benzo(a)anthracene CEDB7 mg/kg - - - - - -
Chrysene CEoa7 mg/kg - - - - -
Benzo(b)f1uoranthene CEDa7 mg/kg - - - - -
Benzo(k)f1uoranthene CEOB7 mg/kg - - - - - -
6enzo(a)pyrene CE087 mg/kg - - - - - -
Indeno( 123cd)pyrene CE087 mg/kg - - - - - -

Dlbenz(ah)anthracene CE087 mg/kg - - - -

Benzo(ghl)perylene CEoa7 mg/kg - - - - -
PAH (total) CE087 mg/kg 13 <5 <5 <5 <5 <5

• 50A/39026(1)
North Gawber Colliery Site ~ Area 5
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Chemtech Environmental Limited

• SOILS

•

Lab number 39026-13 39026-14 39026-15 39026-16 39026-17 39026-18

Sample Id
Area 5 Area 5 Area 5 Area 5 Area 5 Area 5

112 113 113 114 120 120
Depth (m) 3.90 0.60 3.30 1.80 0.60 6.00
Test I Method I Units

TPH
TPH Aromatic ECS-EC7 CE068 mg/kg <0.01 - - - - -

TPH Aromatic Eel -ECB CE06B mg/kg <0.01 - -

TPH Aromatic EC8-ECI0 CE068 mg/kg <0.01 - - - -
TPH Aromatic ECIO-EC12 CE068 mg/kg 2 -
TPH Aromatic EC12-EC16 CE068 mg/kg 1 - - -

TPH Aromatic EC16-EC21 CE068 mg/kg 8 - - - - -
TPH Aromatic EC21-EC35 CE068 mg/kg 3 - - - -
TPH Aliphatic EC5-EC6 CE068 mg/kg <0.1 - - - -

TPH Aliphatic EC6-ECB CE068 mg/kg <0.1 - - - -
TPH Aliphatlc EC8-ECI0 CE068 mg/kg <0.1 - - - - -

TPH Aliphatic ECI0-EC12 CEDGS mg/kg 27 - - - -

TPH Aliphatic EC12-EC16 CE068 mg/kg 134 - - - -
TPH Aliphatic EC16-EC21 CE068 mg/kg 408 - - - -
TPH Aliphatic EC21-E05 CE06B mg/kg 2177 - - -

Subcontracted analysis

Asbestos $ - - - I - -

•

SDA/39Q26(1)
North Gawber Colliery Site· Area 5
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Chemtech Environmental Limited

SOILS
Lab number 39026-19 39026-20 39026-21 39026-22 39026-23 39026-24
Sample ld Area 5 AreaS Area 5 Area 5 AreaS Area 5

121 121 122 122 123 123
Depth (m) 0.50 4.50 1.40 4.10 0.60 2.60
Test Method Units

Arsenic (total) CE054 M mg/kg 19 91 9.B 17 34 13
Cadmium (total) CE054 III mg/kg 0.5 3.0 0.5 0.5 0.9 0.6
Chromium (total) CE054 M mg/kg 11 11 17 14 19 19
Copper (total) CE054 '" mg/kg 36 22 36 33 69 39
lead (total) CEOS4 M mg/kg 26 21 26 32 54 33
Mercury (total) CEO 54 mg/kg <0.5 <0,5 <0.5 <0.5 <0.5 <0.5

Nickel (total) CEOS4 M mgjkg 30 4.6 29 27 29 3B
Selenium (total) CE054 M mg/kg 1.5 1.2 1.5 1.5 1.6 0.9
Zinc (total) CEOS4 '" mg/kg 49 29 60 60 127 107
pH CEOQ4 M units 6.9 6.6 7.7 B.3 7.B B.O
Sulphate (2:1 water soluble) CE049 u mg/I - 251 - - 44
Magnesium (2:1 water soluble) CE056 U mg/I 23 - - 10 -
Sulphate (total) CEOID M mg/kg 2766 17147 84B 1120 5499 140
Sulphur (total) CE061 mg/kg - 7733 - - 3188 -
Sulphide CE079 mg/kg <10 <10 <10 <10 <10 <10
Cyanide (total) CE077 mg/kg <2 <2 <2 <2 <2 <2
Phenols (total) CE07S mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Organic matter content CEDOS H %w/w 4.13 3.53 4.13 6.12 7.63 1.8
Toluene extractable matter CE031 u mg/kg 200 130 160 120 650 <50
PAH

Naphthalene CEOB7 mg/kg - - - -
Acenaphthylene CEOB7 mg/kg - - - - -
Acenaphthene CEOB7 mg/kg - - - - -
Fluorene CE087 mg/kg - - - - - -
Phenanthrene CEOB7 mg/kg - - - - -
Anthracene CE087 mg/kg - - - - -

Fluoranthene CE087 mg/kg - - - - - -
Pyrene CE087 mg/kg - - - - - -
Benzo(a)anthracene CEOB7 mg/kg - - - - -

Chrysene CE087 mg/kg - - - - -
Benzo(b)fiuoranthene CE087 mg/kg - - - - - -
aenzo(k)fiuoranthene CEOa7 mg/kg - - - - -
Benzo(a)pyrene CEOB7 mg/kg - - - - -
Indeno( 123cd)pyrene CEOB7 mg/kg - - -
Dlbenz(ah)lInthracene CEOB7 mg/kg - - - - -
Benzo(ghl)perylene CE087 mg/kg - - - - -
PAH (total) CE087 mg/kg <5 <5 <5 <5 11 <5

SDA/39026(1)
North Gawber Colliery Site - Area 5
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•
Chemtech Environmental Limited

SOILS
Lab number 39026·19 39026-20 39026·21 39026·22 39026-23 39026·24

Area 5 Area 5 Area 5 Area 5 Area 5 Area 5
Sample ld

121 122 122 123121 123

Depth (m) 0.50 4.50 1.40 4.10 0.60 2.60

Test IMethod I Units

TPH
TPH Aromatic ECS·EC7 CE068 mg/kg - · · 0.02 -

TPH Aromatic Ee7-ECB CE068 mg/kg - - · - 0.01 ·
TPH Aromatic ECB·ECIO CE068 mg/kg · · · 0.12 -

TPH Aromatic ECIO-EC12 CE068 mg/kg · · · 1

TPHAromatic fel2-Eel6 CEDGS mg/kg · - - · 1 ·
TPH Aromatic EeI6·Ee2! CEDGS mg/kg · - - 5 ·
TPH Aromatic EC21-EC35 CE068 mg/kg - · - 6

TPH Aliphatic ECS·EC6 CE06S mg/kg - · · <0.1

TPH Aliphatic EC6·ECB CE068 mg/kg · · · <0.1 -
TPH Aliphatic ECB·ECIO CE068 mg/kg - - - 3.7

TPH Aliphatic ECIO·EC12 CE068 ma/kg · 12 -
TPH Aliphatic EC12·EC16 CE068 mg/kg - - - 42 -

TPH Aliphatic Ee16·Ee21 CE068 mg/kg · - · - 90 -
TPH Aliphatic EC21-EC35 CE068 mg/kg - - - 433 -

Subcontracted analysis

Asbestos $ - NAF - - - -

• SDA/39026(1)
North Gawber Colliery Site - Area 5
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Chemtech Environmental Limited

SOILS
Lab number 39026-25 39026-26 39026-27 39026-28 39026-29 39026-30

Sample Id Area 5 Area 5 Area 5 Area 5 AreaS Area 5
124 128 128 128 129 129

Depth (m) 1.70 0.50 L20 3.80 1.00 5.20
Test Method Units

Arsenic (total) CEOS4 M mg/kg 36 256 67 91 37 148

Cadmium (total) CE054 '" mg/kg L1 0.8 0.5 0.9 0.6 0.8

Chromium (total) CEOS4 '" mg/kg 25 18 10 17 12 14

Copper (total) CE054 M mg/kg 127 30 13 202 38 16

Lead (total) CEO$4 1'1 mg/kg 104 34 13 28 54 32

Mercury (total) CE054 mgjkg <0.5 0.6 <0.5 <0.5 <0.5 <0.5

Nickel (total) CEOS4 '" mg/kg 45 9.0 11 17 23 2.7

Selenium (total) CEOS4 M mg/kg 1.8 5.1 1.0 L1 1.4 1.8

Zinc (total) CEDS4 M mg/kg 180 17 7.5 30 71 51

pH CE004 M units 7.2 3.6 4.3 5.1 3.7 4.1

Sulphate (2:1 water solUble) CEQ49 u mg/l - - - 1697 1741 217

Magnesium (2:1 water soluble) CEO56 U mg/I - - 63 105 13

Sulphate (total) CEOID M mg/kg <100 <100 <100 16225 13262 18950

Sulphur (total) CEOG1 mg/kg - - - 7835 7079 13740

Sulphide CE079 mg/kg <10 <10 <10 <10 <10 <10

Cyanide (total) CEon mg/kg <2 <2 <2 <2 <2 <2

Phenols (total) CE07S mg/kg <0.5 1.8 <0.5 <0.5 <0.5 <0.5

Organic matter content CEOOS lot % w/w 6.2 3.22 0.92 2.47 5.44 3.69

Toluene extractable matter CE031 u mg/kg 690 400 <50 180 220 190

PAH

Naphthalene CE087 mg/kg - - - - -

Acenaphthylene CEOa7 mg/kg - - -
Acenaphthene CE087 mg/kg - - - - -
Fluorene CEOal mg/kg - - - - -

Phenanthrene CE087 mg/kg - - -
Anthracene CEOa7 mg/kg - - -

Fluoranthene CEOSl mg/kg - - - -
pyrene CEOB7 mg/kg - - - - - -
Benzo(a)anthracene CEOa7 mg/kg - - - - - -
Chrysene CE087 mg/kg - - - - - -
Benzo(b)fluoranthene CE087 mg/kg - - - - - -
Benzo(k)fiuoranthene CE087 mg/kg - - - - -
Benzo(a)pyrene CE087 mg/kg - - - - -
Indeno( 123cd)pyrene CE087 mg/kg - - - - - -
Dlbenz(ah)anthracene CEOB7 mg/kg - - - - -
Benzo(ghl)perylene CECSl mg/kg - - - -
PAH (total) CE087 mg/kg 8.5 7.7 <5 <5 <5 <5

SDA/39D26(1)
North Gawber Colliery Site· Area 5
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Chemtech Environmental Limited

• SOILS

•

Lab number 39026-25 39026-26 39026-27 39026-28 39026-29 39026-30

Sample id
Area 5 Area 5 Area 5 Area 5 Area 5 Area 5

124 128 128 128 129 129
Depth (m) 1.70 0.50 1.20 3.80 1.00 5.20
Test IMethod I Units

TPH
TPH Aromatic ECS-EC7 CE068 mg/kg <0.01 <0.01 - - - -
TPH Aromatic Ee7-fee CE068 rng/kg <0.01 <0.01 - - - -
TPH Aromatic EC8~ECI0 CE068 mg/kg <0.01 <0.01 - - - -

TPH Aromatic ECI0-EC12 CE068 rng/kg <1 <1 - - - -

TPH Aromatic EC12·EC16 CE068 mg/kg <1 <1 - - -
TPH Aromatic EC16·EC21 CE068 mg/kg 3 4 - - -
TPH Aromatic EC21-EC35 CE068 mg/kg 6 4 - - -

TPH Aliphatic ECS-EC6 CE068 mg/kg <0.1 <0.1 - - -
TPH Aliphatic EC6·ECB CE068 mg/kg <0.1 <0.1 - - - -
TPH Aliphatic ECB·fetO CE068 mg/kg 0.4 <0.1 - - -
TPH Aliphatic ECIQ-EC12 CE068 mg/kg 6 <1 - -

TPH Aliphatic EC12-EC16 CE068 mg/kg 19 7 - - - -

TPH Aliphatic ECIG-EC21 CE068 mg/kg 44 56 - - - -
TPH Aliphatic EC21-EC35 CE068 m9/kg 305 478 - - - -
Subcontracted analysis

Asbestos $ - - - I - - NAF

•

SDA/39026(1)
North Gawber Colliery Site - Area 5
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Chemtech Environmental Limited

SOILS
Lab number 39026-31 39026-32 39026-33 39026-34 39026-35 39026-36
Sample Id AreaS Area 5 Area 5 Area 5 Area 5 Area 5

130 130 131 131 132 133
Depth (m) 1.70 5.50 1.60 3.60 0.60 1.50
Test Method Units

Arsenic (total) CEOS4 '" mg/kg 34 29 55 187 60 9.2
Cadmium (total) CEOS4 M mg/kg 0,7 0.7 0.5 1.5 0,6 0.2
Chromium (total) CEOS4 '" mg/kg 14 15 17 24 16 27
Copper (total) CE054 '" mg/kg 81 81 27 16 41 20
Lead (total) CEOS4 '" mg/kg 13 7.9 22 26 35 9.6
Mercury (total) CE054 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Nickel (total) CE054 '" mg/kg 40 40 16 30 18 35
selenium (total) CE054 '" mg/kg 2.3 2.1 0.9 1.9 1.5 0.8
Zinc (total) CEOS4 '" mg/kg 20 26 47 62 98 43
pH CE004 M units 5.0 4.6 2.7 3.8 3.3 6.3
Sulphate (2:1 water soluble) CE049 u moll 1089 1652 1463 1794 1573 -

Magnesium (2: 1 water soluble) CEOS6 U mg/l 22 34 136 140 141 -

SUlphate (total) CEDIO '" mg/kg 15229 24424 21543 28030 18777 2593
Sulphur (total) CE061 mg/kg 7153 15140 16140 22190 8069 -
Sulphide CE079 mg/kg <10 <10 <10 <10 <10 <10
Cyanide (total) CEOn mg/kg <2 <2 <2 <2 <2 <2
Phenols (total) CE078 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Organic matter content CEOOS M %w!w 11.59 1.91 2.65 0,86 5.18 1.04

Toluene extractable matter CED31 u mg/kg 50 80 140 100 80 250
PIIH

Naphthalene CE087 mg/kg - - -

Acenaphthylene CED8l mg/kg - - -
Acenaphthene CED8l mg/kg - - - - -
Fluorene CEDal mg/kg - - - - - -
Phenanthrene CEDSl mg/kg - - - - -
Anthracene CE087 mg/kg - - - - - -

Fluoranthene CE087 mg/kg - - - - -
Pyrene CEDal mgjkg - - - -
Benzo(a)anthracene CED87 mg/kg - - - - -
Chrysene CEDa7 mg/kg - - - - -
Benzo(b)ftuoranthene CEDS7 mg/kg - - - - -

Benzo(k)ftuoranthene CED8l mg/kg - - - - -
Benzo(a)pyrene CE087 mgjkg - - - - - -

Indeno( 123cd)pyrene CEDS7 mgjkg - - - - - -
Dlbenz{ a h)a nthracene CE087 mg/kg - - - - -

Benzo(ghl)perylene CE087 mg/kg - - - - -

PAH (total) CED87 mg/kg <5 <5 <5 <5 <5 <5

5011/39026(1)
North Gawber Colliery Site - Area 5
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Chemtech Environmental Limited

• SOILS

•

Lab number 39026-31 39026-32 39026-33 39026-34 39026-35 39026-36
Area 5 Area 5 Area 5 Area 5 Area 5 Area 5

Sample id
130 130 131 131 132 133

Depth (m) 1.70 5.50 1.60 3.60 0.60 1.50

Test -rMethod I Units

TPH
TPH Aromatic EC5-EC7 CE068 mg/kg · · · · · <0.01

TPH Aromatic EC7·ECB CE068 mg/kg · · - <0.01

TPH Aromatic EC6-ECI0 CE068 mg/kg - - - · <0.01

TPH Aromatic ECI0-EC12 CE068 mg/kg - - · · <1

TPH Aromatic EC12-EC16 CE068 mg/kg · · - · · <1

TPH Aromatic EC16*EC21 CE068 mg/kg - - - <I

TPH Aromatic EC21-EC35 CE068 mg/kg · - <I

TPH AliphatIc ECS·EC6 CE068 mg/kg - · <0.1

TPH Aliphatic EC6-EC8 CE068 mg/kg - - · <0.1

TPH Allphatlc ECB·ECI0 CE068 mg/kg · · · <0.1

TPH Aliphatic ECIO-EC12 CE068 mg/kg · - - · <1

TPH Aliphatic EC12·ECI6 CE068 mg/kg · · · - · <1

TPH Aliphatic EC16-EC21 CE068 mg/kg - - - · · <1

TPH Aliphatlc EC21·EC35 CE068 mg/kg · · · - · 4

Subcontracted analysis

Asbestos $ I . - - I - - NAF

•

• SOA/39026(1}
North Gawber Colliery Site - Area 5
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Chemtech Environmental Limited

SOILS
lab number 39026·37

Sample id
Area 5

133

Depth (m) 3.00

Test Method Units

Arsenic (total) CE054 M m9/kg 6.2

Cadmium (total) CEOS4 "" mg/kg 1.1

Chromium (total) CEOS4 M mg/kg 19

Copper (total) CE054 M rog/kg <I

Lead (total) CE054 M rog/kg 20

Mercury (total) CEO54 rog/kg <0.5

Nickel (total) CE054 H mg/kg 7.1

Selenium (total) CE054 M rog/kg 1.1

Zinc (total) CEOS4 Po! rog/kg 51

pH CEOQ4 M units 6.6

Sulphate (2:1 water soluble) CE049 u mg/l ·
Magnesium (2:1 water soluble) CE056 U mg/l -

Sulphate (total) CEOIO '" mg/kg 601

Sulphur (total) CE061 rog/kg -
Sulphide CE079 rog/kg <10

Cyanide (total) CEon rog/kg <2

Phenols (total) CE078 mg/kg <0.5

Organic matter content CEOOS M %w/w 1.39

Toluene extractable matter CE031 u mg/kg 140

PAH

Naphthalene CEDS7 rog/kg -

Acenaphthylene CE087 rog/kg ·
Acenaphthene CE087 mg/kg -

Auorene CE087 mg/kg -

Phenanthrene CEDB7 mg/kg -

Anthracene CE087 mg/kg ·
Fluoranthene CEOB7 mg/kg -

Pyrene CEQB7 mg/kg -

Benzo(a)anthracene CE087 mg/kg

Chrysene CE087 mg/kg -

Benzo(b )f1uoranthene CED87 mg/kg -

Benzo(k) fluora nthene CED87 mg/kg ·
Benzo(a)pyrene CEDB7 mg/kg

Indeno( 123cd)pyrene CEOB7 mg/kg

DJbenz(ah)anthracene CE087 mg/kg ·
Benzo(ghl)perylene CE087 mg/kg -

PAH (total) CEDB7 mg/kg <5

SDA{39026(1)
North Gawber Colliery Site - Area 5
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Chemtech Environmental Limited

• SOILS

•

Lab number 39026-37

Sample Id Area 5

133

Depth (m) 3.00

Tost TMothod T Units

TPH

TPH Aromatic ECS-EC7 CE068 mg/kg

TPH Aromatic EC7·EC8 CE068 mg/kg -
TPH Aromatic fCB-EClO CE068 mg/kg

TPH Aromatic ECI0-EC12 CE068 mg/kg -
TPH Aromatic EC12·ECt6 CE068 mg/kg -
TPH Aromatic EC16-EC21 CE06B mg/kg

TPH AromatIc EC21-EC35 CE06B mg/kg

TPH Aliphatic ECS-EC6 CE06B mg/kg

TPH Aliphatic EC6·ECS CE06B mg/kg -
TPH Aliphatic EC8-ECI0 CE068 mg/kg

TPH Aliphatic ECI0-EC12 CEDG8 mg/kg -
TPH Aliphatic EC12-EC16 CE06B mg/kg -
TPH Aliphatic EC16-EC21 CE06B mg/kg -
TPH Aliphatic EC2t-EC35 CE06B mg/kg -
Subcontracted analysis

Asbestos $ - -

SDA/39026(1)
North Gawber Colliery Site ~ Area 5
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Chemtech Environmental Limited

• LEACHATES

•

Lab number 39026-5L 39026-20L

Sample id
Area 5 Area 5

104 121
Depth (m) I.BO 4.50
Test Method Units

Arsenic CE055 mg/l 0.002 0.001

Boron CE063 mg/l <0.03 <0.03

Cadmium CE055 u mg/l <0.001 <0.001

Chromium CE055 u mg/I <0.003 0,003

Copper CE055 u m9lJ 0.009 0.015

Lead CEOSS U mg/J <0.009 <0.009

Mercury CE055 mg/I <0.001 <0,001

Nickel CE055 u m9lJ <0.003 <0.003

Selenium CE055 I1l9/J <0.001 <0.001

Zinc CEOSS U mg/J <0.020 <0.020

pH CEOO4 units 7,2 7.2

Sulphate CEQ49 u mg/l 15 55

Sulphide CE079 mg/I <0.1 <0.1

Cyanide (total) CE077 I1l9/J <0.02 <0.02

Phenols (total) CE073 m9lJ <0.0005 <0.0005

PAHs

PAH (total) ICEOB7 mg/I 0.0064 <0.0001

TPH

TPH (CI0-C40) ICE052 mg/J O.OB <0.01

•

SDA/39026(1)
North Gawber Colliery Site - Area 5
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Chemtech Environmental Limited

METHOD DETAILS

METHOD SOILS METHOD SUMMARY STATUS LOD UNITS

CE054 Arsenic (total) Aqua regia digest, ICP~OES M I mgjk~

CE054 Cadmium (total) Aqua regia digest, ICp·OES M 0.2 mg/kg

CE054 Chromium (total) Aqua regia digest, ICP-OES M I mg/kg

CEOS4 Copper (total) Aqua regia digest, ICP-OES M 1 mg/kg

CE054 Lead (total) Aqua regia digest, ICP-OES M I mg/kg

CE054 Mercury (total) Aqua regia digest, ICP-OES 0.5 mg/kg

CEOS4 Nickel (total) Aqua regia digest, ICp·QES M I mg/kg

CE054 Selenium (total) Aqua regia digest, ICP-OES M 0.3 mg/kg

CE054 Zinc (total) Aqua regia digest, ICP-QES M 3 mg/kg

CE004 pH 55 1377, pH Meter M 0.1 units

CE049 Sulphate (2:1 water soluble) Aqueous extraction, JC-COND U 10 mg/l

CE056 Magnesium (2:1 water soluble) Aqueous extraction, JCP-OES U 0.03 mg/I

CEOIO Sulphate (total) Acid extraction, GraVimetry M 100 m~/k~

CE061 Sulphur (total) Acid extraction, ICp·OES 100 mg/kg

CE019 Sulphide Extraction, Continuous Flow Colorimetry 10 mg/kg

CE077 Cyanide (total) Extraction, Continuous Flow Colorimetry 2 mg/kg

CE01B Phenols (total) Extraction, Continuous Flow ColOrimetry 0.5 mgjkg

CE005 OrganIc matter content B5 1377, Colorimetry M 0.01 %w/w

CE031 Toluene extractable matter Solvent extraction, Gravimetry U 50 mg/kg

CEOB1 PAH (EPA 16) Solvent extraction, GC-MS 0.1 mgjkg

CEOB1 PAH (total) Solvent extraction, GC·MS 5 mg/kg

CE06B TPH AliphatiC/Aromatic fractions (C5-C10) Headspace GC-FJD 0.01-0.1 mgjkg

CE06B TPH Aliphatic/Aromatic fractions (C10-C44) Solvent extraction, GC·FJD I mg/kg

$ Asbestos (qualitative) HSG 248, MiCroscopy U - -

SDA/39026(1)
North Gawber Colliery Site - Area 5
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Chemtech Environmental Limited

• METHOD DETAILS

•

METHOD LEACHATES METHOD SUMMARY STATUS LOD UNITS

CEOss Arsenic ICP-OES 0.001 mg/I

CE063 Boron ICP-OES 0.03 mg/I

cross Cadmium ICP-OES U 0.001 moll

CEOss Chromium ICP-OES U 0.003 mg/l

cross Copper ICP·OES U 0.004 moll

CEOss Lead ICP-OES U 0.009 mg/I

CEOss Mercury ICP·OES 0.001 mg/l

CEOss NIckel ICP-OES U 0.003 mg/l

CEOss selenium ICP-OES 0.001 mg/I

CEOss Zinc ICP-OES U 0.02 mOll

CE004 pH 5S 1377, pH Meter 0.1 units

CE049 Sulphate Ion Chromatography U 10 mg/I

cr079 Sulphide Continuous Flow ColOrimetry 0.1 mg/l

CE077 Cyanide (total) Continuous Flow ColOrimetry 0.02 mOll

CE073 Phenols (total) HPLC 0.0005 moll

CEOa7 PAH (EPA 16) Solvent extraction, GC·MS 0.0001 mg/l

CEOa7 PAH (,otal) Solvent extraction, GC-MS 0.0001 moll

crOs2 TPH (CI0-C40) Solvent extraction, GC-FID 0.01 mg/l

SDA/39026(1)
North Gawber Colliery Site - Area 5
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•
APPENDIXD

Summary Tables of Chemical Analysis

•

•



• Made Ground (Area 1)

Contaminant Screening Value Units Minimum Maximum No. Exceeding
Value Value Screen

Arsenic 20 (SGV) mglkg 7 28 5
Cadmium I (SGV) mglkg <0.2 1.3 I
Chromium 130 (SGV) mglkg 8 26 0

Lead 450 (SGV) mglkg 14 86 0
Mercury 8 (SGV) mglkg <OJ <0.5 0
Selenium 35 (SGV) mglkg <0.3 1.5 0
Copper 130 (GSSV) mglkg 13 50 0
Nickel 50 (SGV) mglkg 9 50 0
Zinc 580 (GSSV) mglkg 49 87 0

Boron 1.300 (GSSV) mglkg 0.5 1.6 0
WaleI' Soluble 1,200 (no SGV or mgfl 35 78 0

Magnesium GSSV)

• Table 1: Summary of Soil Contamination Levels (Metal Compounds)

•

Contaminant Screening Value Units Minimum Maximum No. Exceeding
Value Value Screen

Total Sulphate 10,000 (no SGV or mglkg 200 8,800 0
GSSV)

Total Sulphur 5,000 (no SGV or mglkg 2,815 3,998 0
GSSV)

Water Soluble (no SGV or GSSV) mgfl 715 1,750 -
Sulphate
Sulphide 250 (no SGV or mglkg <to 43 0

GSSV)
Cyanide 66 (GSSV) mglkg <I <2 0

Loss on Ignition 25 (no SGV or % ...,,!w 7.85 40.43 I
GSSV)

Calorific Value 2,000 (no SGV or kJlkg 5,235 (one 5,235 (one I
GSSV) Sample) Sample)

pH <5.5 (no SGV or - 3.5 7.7 7
GSSV)

Table 2: SummarY of Soil Contamination Levels (Inorganic Compounds)

Contaminant Screening Units Minimum Value Maximum Value N"o. Exceeding
Value Screen

Organic (No SGV or %w/w 1.66 9.26 -
Matter GSSV)
TEM 500 (No SGV mglkg <40 760 2

or GSSV)
Total Phenols 280 (SGV) mglkg 0.3 2.5 0

Total PAil 15 (GSSV) mglkg <5 38 2
TPH C5-CIO 4.63 (GSSV) mglkg <I (one sample) < I (one sample) 0

TPH CIO- 132.59 mglkg 1.043 (one sample) 1,043 (one sample) I
C28 (GSSV)

TPH C28- 1,801.7 mglkg 397 (one sample) 397 (one sample) 0
C40 (GSSV)

• Table 3: SummarY of Soil Contamination Levels (Organic Compounds)



• Contaminant Screening Value Units Minimum M81imum No. EJCeeding
Value Value Screen

Naphthalene 16.9 (GSSV) mgfl<g 1.7 1.7 0
Acenaphthylene 659.2 (GSSV) mgfl<g 1.2 1.2 0
Acenaphthcne 1.860.4 (GSSV) mgfl<g 0.6 0.6 0

Fluorene 1.774.4 (GSSV) mgfl<g 2.2 2.2 0
Phenanthrene 1,447.2 (GSSV) mgfl<g 2.2 2.2 0
Anthracene 15,108.9 (GSSV) mgfl<g 11.0 11.0 0

Fluoranthene 2,468.1 (GSSV) mgfl<g 0.5 0.5 0
Pyrene 1,817 (GSSV) mgfl<g 2.1 2.1 0

Benzo(a)anthracene 12.1 (GSSV) mgfl<g 0.9 0.9 0
Chrysene 27.6 (GSSV) mgfl<g <0.1 <0.1 0

Benzo( b)tluoranthene 9.6 (GSSV) mgfl<g 0.7 0.7 0
Benzo( k) f1uoranl hene 42.3 (GSSV) mgfl<g 0.2 0.2 0

Benzo(a)p)'rene 1.3 (GSSV) mgfl<g 0.7 0.7 0
Indeno( I23cd)pyrene 15.7 (GSSV) mgfl<g 0.6 0.6 0
Dibcnz(ah)anthracene 0.67 (GSSV) mgfl<g <0.1 <0.1 0

Benzo(ghi)pcrylenc 1,906.5 (GSSV) mgfl<g 0.7 0.7 0

• Table 3A: Summary of Soil Contamination Levels (Speciated PAWs) 5% SOM

•

Contaminant Screening Units Minimum Maximum No. ElCf'cding
Value Value Value Screen

Aromatic C5-C7 0.1 (GSSV) mgfl<g om 0.03 0
Aromatic C7-C8 14.3 (GSSV) mgfl<g <0.01 <0.01 0

Aromatic C8-C 10 26.0 (GSSV) mgfl<g <0.01 <0.01 0
Aromatic C I 0- 122.8 (GSSV) mgfl<g 2 2 0

CI2
Aromatic C 12- 452.9 (GSSV) mglkg 5 5 0

CI6
Aromatic C 16- 1,058.2 (GSSV) mglkg 25 25 0

C21
Aromatic e2l- 1,801.7 (GSSV) mglkg 10 10 0

C35
Aliphatic C5·C6 23.3 (GSSV) mgfl<g <0.1 <0.1 0
Aliphatic C6·C8 65.4 (GSSV) mgfl<g <0.1 <0.\ 0
Aliphatic C8·C I0 \6.5 (GSSV) mgfl<g <0.1 <0.1 0

Aliphatic C I0- 85.2 (GSSV) mgfl<g 88 88 I
CI2

AliphalicCJ2- 373.8 (GSSV) mgfl<g 165 165 0
CI6

Aliphatic C 16- 28,937.7 mgfl<g 485 485 0
C2\ (GSSV)

Aliphatic C2\- 28,937.7 mgfl<g 702 702 0
C35 (GSSV)

Table 38: Summary of Soil Contamination Levels (Speciated TPH's) 5% SOM

•



-------------- -- ----

• Made Ground (Area 2)

Contaminant Screening Value LJnitJ ~Jjnjmum Maximum NQ. Enuding
Valut' Value Screen

Arsenic 20 (SOV) mg/kg 2.1 116 28
Cadmium 1 (SOV) mg/kg <0.2 2.0 2
Chromium 130 (SOV) mg/kg <I 41 0

Lead 450 (SOV) mg/kg 10 260 0
Mercury 8 (SOV) mg/kg <0.3 1.0 0
Selenium 35 (SOV) mg/kg <0.3 3.0 0
Copper 130 (OSSV) mg/kg 3 142 I
Nickel 50 (SOV) mg/kg 2 54 1
Zinc 580 (OSSV) mg/kg 7.4 182 0

Boron 1,300 (OSSV) mg/kg 0.3 1.9 0
Water Soluble 1,200 (no SOV or mgll 18 105 0
Magnesium OSSV)

• Table 4: Summary of Soil Contamination Levels (Metal Compounds)

•

Contaminant Screening Value Units Minimum Madmum ~o. Exceeding
"alue Value Screen

Total Sulphate 10,000 (no SOV or mg/kg 74 45,992 9
OSSV)

Total Sulphur 5,000 (no SOV or mg/kg 2.750 17,073 7
OSSV)

Water Soluble (no SOV or GSSV) mgll 251 3,303 -
SUlphate
Sulphide 250 (no SOV or mg/kg <10 43 0

GSSV)
Cyanide 66 (OSSV) mglkg <I <2 0

Loss on Ignition 25 (no SOV or %w/w 5.66 52.59 5
OSSV)

Calorific Value 2,000 (no SOV or kJlkg 1,901 7,277 4
OSSV)

pll <5.5 (no SOV or . 3.0 8.3 17
OSSV)

Table 5: Summary of Soil Contamination Levels (Inorganic Compounds)

Contaminant Screening Value Units Minimum Maximum I'\o. Exceeding
Value Value Screen

Organic (No SGV or GSSV) %w/w 0.59 12.65 .
Matter
TEM 500 (No SOV or mg/kg <40 4,170 14

OSSV)
Total Phenols 307.3 (SOV) mg/kg <0.2 3.3 0

Total PAH 15 (OSSV) mg/kg <5 18 2
TPH C5·CIO 4.63 (OSSV) mg/kg <I <I 0

TI'H CIO·C28 132.59 (OSSV) mg/kg <10 883 5
TPII C28·C40 1,801.7 (OSSV) mglkg <10 767 0

Tablc 6: Summary of Soil Contamination Levels (Organic Compounds)

•



•

•

•

•

Contaminant Screening Value Units Minimum Mnimum No. Excctding
Value Value Screen

Naphthalene 16.9 (GSSV) rnglkg 0.6 0.9 0
Acenaphthylenc 659.2 (GSSV) rnglkg 0.1 0.2 0
Acenaphthene 1,860.4 (GSSV) rnglkg 0.2 0.2 0

Fluorene 1,774.4 (GSSV) rnglkg 0.2 0.5 0
Phenanthrene 1,447.2 (GSSV) rnglkg 1,8 1.8 0
Anthracene 15,108.9 (GSSV) rnglkg 0.8 0.8 0

Fluoranthene 2,468.1 (GSSV) rnglkg 2.8 3.0 0
Pyrene 1,817 (GSSV) rnglkg 3.3 3.4 0

Benzo( a)anthracenc 12.1 (GSSV) rnglkg 1.6 1.7 0
Chrysene 27.6 (GSSV) rnglkg <0.1 <0.1 0

Benzo(b )Ouoranthene 9.6 (GSSV) rnglkg 2.1 2.2 0
Benzo(k)fluoranthene 42.3 (GSSV) rnglkg 0.6 1.4 0

Benzo(a)p)TCne 1.3 (GSSV) rnglkg 1.5 1.9 2
Indcno( 123cd)pyrcne 15.7 (GSSV) rnglkg 0.1 0.2 0
Oi benz( ah) anthracene 0.67 (GSSV) rnglkg <0.1 0.1 0
Bcnzo{ghi)perylene 1,906.5 (GSSV) rnglkg <0.1 0.3 0

Table 6A: Summan' of Soil Contamination Le\'els (Speciated PAH's) 5% SOM

Contaminant Screening Units Minimum M81imum No. Exceeding
Value Value Value Screen

Aromatic C5-C7 0.1 (GSSV) rnglkg <0.01 0.24 I
Aromatic C7-C8 14.3 (GSSV) rnglkg <0.01 0.08 0

Aromatic C8-C Ia 26.0 (GSSV) rnglkg <0.01 0.04 0
Aromatic CIO- 122.8 (GSSV) rnglkg <I 2 0

CI2
Aromatic C 12- 452.9 (GSSV) rnglkg <I 2 0

CI6
Aromatic C 16- 1,058.2 (GSSV) rnglkg I 18 0

C21
Aromatic e21- 1,801.7 (GSSV) rng/kg <I II 0

C35
Aliphatic C5-C6 23.3 (GSSV) rnglkg <0.\ 0.3 0
Aliphatic C6-C8 65.4 (GSSV) rnglkg <0.1 0.3 0
Aliphatic C8-C10 16.5 (GSSV) rnglkg <0.1 0.3 0

Aliphatic C 10- 85.2 (GSSV) rnglkg 5 43 0
CI2

Aliphatic C 12- 373.8 (GSSV) rnglkg 21 104 0
CI6

Aliphatic C 16- 28,937.7 rnglkg 37 351 0
C21 (GSSV)

Aliphatic C21- 28,937.7 rnglkg 175 1,167 0
C35 (GSSV)

Table 6B: Summary of Soil Contamination Levels (Speeiated TPH's) 5% SOM



• Made Ground (Area 31

Contaminant Scrtening Value Units Minimum Maximum No.Enuding
Value Value Screen

Arsenic 20 (SGV) mglkg 3 195 26
Cadmium I (SGV) mglkg <0.2 2.2 4
Chromium 130 (SGV) mglkg <I 33 0

Lead 450 (SGV) mglkg 5 53 0
Mercury 8 (SGV) mglkg <0.3 <0.5 0
Selenium 35 (SGV) mglkg <0.3 3.1 0
Copper 130 (GSSV) mglkg <I 102 0
Nickel 50 (SGV) mglkg 2 56 I
Zinc 580 (GSSV) mglkg 5.1 140 0

Boron 1.300 (GSSV) mglkg <0.3 2.1 0
Watcr Soluble 1.200 (no SGV or mg/I 5.8 221 0

Magnesium GSSV)

• Table 7: Summan' of Soil Contamination Levels (Metal Compounds)

•

Contaminant Screening Value lJnits Minimum Maximum No. Exceeding
Value Value Screen

Total Sulphate 10,000 (no SGV or mglkg 634 60,100 22
GSSV)

Total Sulphur 5,000 (no SGV or mglkg 2.231 27.260 18
GSSV)

Water Soluble (no SGV or GSSV) mg/I 38 25,406 .
Sulphate
Sulphide 250 (no SGV or mglkg <10 230 0

GSSV)
Cyanide 66 (GSSV) mglkg <I 7.4 0

Loss on Ignition 25 (no SGV or %w/w 3.69 46.58 5
GSSV)

Calorific Value 2.000 (no SGV or kJlkg 5.142 11,488 5
GSSV)

pH <5.5 (no SGV or . 2.7 8.0 25
GSSV)

Table 8: Summary of Soil Contamination Levels (Inorganic Compounds)

Contaminant Screening Value Units Minimum Maximum No. Exceeding
Value Value Screen

Organic (No SGV or GSSV) %w/\\' 0.51 11.90 -
Matter
TEM 500 (No SGV ur mglkg <40 400 0

GSSV)
Total Phenols 307.3 (SGV) mglkg <0.2 0.9 0

Total PAil 16.96 (GSSV) mg/kg <5 <5 0
TPII C5-CIO 4.63 (GSSV) mglkg - - -
TPII C IO-C28 132.59 (GSSV) mglkg - - -
TPII C28-C40 1,801.7 (GSSV) mglkg - - -

Table 9: SummaI}' of Soil Contamination Levels (Organic Compounds)

•



•

•

•

•

Made Ground (Area 4)

Contaminant Screening Value Units Minimum ~1aximum No. Exceeding
Value Value Scrun

Arsenic 20 (SGV) mg/kg <\ \60 30
Cadmium \ (SGV) mg/kg <0.2 1.0 0
Chromium 130 (SGV) mg/kg 2 49 0

Lead 450 (SGV) mg/kg 7 93 0
Mercur)' 8 (SGV) mg/kg <0.3 <0.5 0
Selenium 35 (SGV) mg/kg <0.3 2.3 0
Copper 130 (GSSV) mg/kg 9 71 0
Nickel 50 (SGV) mg/kg 7 50 0
Zinc 580 (GSSV) mg/kg 23 \86 0

Boron \,300 (GSSV) mg/kg 0.2 2.4 0
Water Soluble \.200 (no SGV or mgll \6 322 0

Magnesium GSSV)

Table 10: SummaI)' of Soil Contamination Levels (Metal Compounds)

Contaminant Screening Value Units Minimum Maximum 1'0. Enccding
Value Value Strun

Total Sulphate \ 0,000 (no SGV or mg/kg 500 36,254 13
GSSV)

Total Sulphur 5,000 (no SGV or mg/kg 1,998 \9,980 \2
GSSV)

Waler Soluble (no SGV or GSSV) mg/l 107 3,192 -
Sulphate
Sulphide 250 (no SGV or mg/kg <\0 93 0

GSSV)
Cyanide 66 (GSSV) mg/kg <\ 4.6 0

Loss on Ignition 25 (no SGV or %w/w 3.5\ 65.75 2
GSSV)

Calorific Value 2,000 (no SGV or IJ/kg 7,875 \3,389 2
GSSV)

pll <5.5 (no SGV or - 3.4 8.9 \6
GSSV)

Table 11: Summary of Soil Contamination Levels (Inorganic Compounds)

Contaminant Screening Value Units Minimum .Maximum !\io. Exceeding
Value Value Screen

Organic (No SGV or GSSV) %w/w 1.37 \4.95 -
Matter
TEM 500 (No SGV or mg/kg <40 5,860 3

GSSV)
Tota\ Phenols 307.3 (SGV) mg/kg <0.2 3.4 0

Total PAil \5 (GSSV) mg/kg <5 42 2
TPII C5-CIO 4.63 (GSSV) mg/kg <\ <\ 0

TPII C IO-C28 132.59 (GSSV) mg/kg 4\0 83\ 2
TPII C28-C40 \,801.7 (GSSV) mg/kg 492 1,\64 0

Table 12: Summan' of Soil Contamination Levels (Organic Compounds)



• Contaminant Screening Value Units Minimum Maximum No. Exceeding
Value Value Screen

Naphthalene 16.9 (GSSV) mglkg 0.4 0.8 0
Acenaphthylene 659.2 (GSSV) mglkg 0.2 0.9 0
Acenaphthene 1,860.4 (GSSV) mglkg 0.1 0.3 0

Fluorene 1,774.4 (GSSV) mglkg 0.1 0.3 0
Phenanthrene 1,447.2 (GSSV) mglkg 1.7 2.0 0
Antbracene 15.108.9 (GSSV) mglkg 0.6 1.6 0

Fluoranthene 2.468.1 (GSSV) mglkg 3.3 5.0 0
Pyrene 1,817 (GSSV) mglkg 3.4 4.8 0

Benzo(a)anthracene 12.1 (GSSV) mglkg 1.8 3.8 0
Chrysene 27.6 (GSSV) mglkg 1.2 1.8 0

Bcnzo(b )tluoranlhenc 9.6 (GSSV) mglkg 3.1 5.3 0
Benzo(k)tluoranthene 42.3 (GSSV) mglkg 1.5 2.7 0

Benzo(a)pyrene 1.3 (GSSV) mglkg 2.7 5.0 2
Indeno(123cd)pyrene 15.7 (GSSV) mglkg 2.3 3.9 0
Dibenz(ah)anthracene 0.67 (GSSV) mglkg 0.1 0.7 I
Benzo(ghi )pcl)'lene 1,906.5 (GSSV) mglkg 1.8 3.6 0

• Table 12A: Summan' of Soil Contamination Levels (Speciated PAWs) 5% SOM

•

Contaminant Screening Units Minimum M81imum No. Exceeding
Value Value Value Screen

Aromatic C5-0 0.1 (GSSV) mglkg <0.01 0.01 0
Aromatic C7-C8 14.3 (GSSV) mglkg <0.01 <0.01 0

Aromatic C8-C I0 26.0 (GSSV) mglkg <0.01 <0.01 0
Aromatic C I0- 122.8 (GSSV) mg/kg <I 2 0

CI2
Aromatic C 12- 452.9 (GSSV) mglkg <1 4 0

CI6
Aromatic C 16- 1,058.2 (GSSV) mglkg 4 19 0

C21
Aromatic e21- 1.801.7 (GSSV) mglkg 3 37 0

C35
Aliphatic C5-C6 23.3 (GSSV) mglkg <0.1 <0.1 0
Aliphatic C6-C8 65.4 (GSSV) mglkg <0.1 <0.1 0

Aliphatic C8-C 10 16.5 (GSSV) mglkg <0.1 <0.1 0
Aliphatic C I0- 85.2 (GSSV) mglkg 6 20 0

CI2
Aliphatic C 12- 373.8 (GSSV) mglkg 21 53 0

CI6
Aliphatic C16- 28,937.7 mglkg 50 154 0

C21 (GSSV)
Aliphatic C21- 28,937.7 mglkg 182 1,768 0

C35 (GSSV)

Table UIl: Summary of Soil Contamination Levels (Speciated TPH's) 5% SOM

•



• Made Ground (Area 5)

Contaminant Screening Value Units ~linimum Matimum No. Exceeding
Value Value Screen

Arsenic 20 (SO V) mglkg 3 256 60
Cadmium 2 (SOV) mglkg <0.2 3.0 13
Chromium 130 (SOV) mgikg <I 140 I

Lead 450 (SOV) mglkg <I 203 0
Mercury 8 (SOV) mglkg <0.3 1.4 0
Selenium 35 (SOV) mglkg <OJ 6J 0
Copper 130 (OSSV) mgikg <I 328 7
Nickel 50 (SOV) mglkg 2 76 5
Zinc 580 (OSSV) mglkg 6 1,706 I

Doron 1,300 (aSS V) mglkg 0.3 2.7 0
Water Soluble 1,200 (no SaVor mgll 1.5 141 0

Magnesium OSSV)

• Table 13: Summary of Soil Contamination Levels (Metal Compounds)

•

Contaminant Screening Valut Units Minimum Maximum N"o.Euee-ding
Value Value Screen

Total Sulphate 10,000 (no SaVor mglkg <100 66,589 34
OSSV)

Total Sulphur 5,000 (no SaVor mgikg 1,969 23,120 29
OSSV)

Water Soluble (no SaVor OSSV) mgll 30 2,229 -
Sulphate
Sulphide 250 (no SaVor mglkg <10 550 4

OSSV)
Cyanide 66 (OSSV) mglkg <I 8.6 0

Loss on Ignition 25 (no SaVor %w/w 2.84 32.46 2
OSSV)

Calorific Value 2,000 (no SaVor kJikg 6,160 7.411 2
OSSV)

pH <5.5 (no SaVor - 2.7 11.1 32
OSSV)

Table 14: Summary of Soil Contamination Levels (Inorganic Compounds)

Contaminant Sueening Value Units Minimum Maximum So. Eutcding
Value Value ScreC'n

Organic (No SaVor OSSV) %w/\ .... 0.46 15.73 -
Matter
TEM 500 (No SaVor mglkg <40 12,000 31

OSSV)
Total Phenols 307.3 (SOV) mglkg <0.2 4.6 0

Total PAil 15 (OSSV) mglkg <5 550 20
TPII C5-CIO 4.63 (OSSV) mglkg <I <20 0
TPII C IO-C28 132.59 (OSSV) mglkg <20 3,000 15
TPIl C28-C40 1801.7 (aSS V) mglkg <10 10,000 4

Table 15: Summary of Soil Contamination Levels (Organic Compounds)

•



•

•

Contaminant Screening Value Units Minimum Maximum No. Exceeding
Value Value Screen

Naphthalene 16.9 (OSSV) mglkg <0.1 35.5 1
Acenaphthylene 659.2 (OSSV) mglkg <0.1 2.65 0
Acenaphlhene 1.860.4 (OSSV) mglkg <0.1 8.6 0

Fluorene 1.774.4 (OSSV) mglkg <0.1 6.8 0
Phenanthrene 1,447.2 (OSSV) mglkg <0.1 80.6 0
Anthracene \5.108.9 (OSSY) mglkg 0.5 18.0 0

Fluoranthene 2.468.1 (OSSY) mglkg <0.1 51.6 0
P)Tene 1,817 (OSSY) mglkg 0.9 42.4 0

Benzo( a)anthracenc 12.1 (OSSV) mglkg <0.1 86.9 4
Chr)'sene 27.6 (OSSV) mglkg 0.2 19.5 0

Benzo(b )t1uoranlhene 9.6 (OSSY) mglkg <0.1 79.2 5
Benzo( k) tl uo rant hene 42.3 (OSSY) mglkg <0.1 49.0 I

Benzo(a)pyrenc 1.3 (OSSY) mglkg 0.4 71.1 10
Indeno( I23cd)pyrcnc 15.7 (OSSY) mg/kg <0.1 12.6 0
Dibenz(ah)anlhracene 0.67 (OSSY) mglkg <0.1 6.44 6
Benzo(ghi)perylene 1,906.5 (OSSV) mglkg <0.1 55.7 0

Table 15A: SummaI)' of Soil Contamination Levels (Speeiated PAH's) 5% SOM

•

Contaminant Screening Units Minimum Maximum No. Exceeding
Value Value Value Screen

Aromatic C5-C7 0.1 (OSSV) mglkg <0.01 0.11 I
Aromatic C7~C8 14.3 (OSSV) mglkg <0.01 0.09 0

Aromatic C8·( I0 26.0 (OSSV) mglkg <0.01 0.12 0
Aromatic C I0- 122.8 (OSSY) mglkg <I 42 0

CI2
Aromatic C 12- 452.9 (OSSY) mgJkg <1 67 0

CI6
Aromatic C 16- 1,058.2 (OSSY) mglkg <I 189 0

C21
Aromatic C21· 1,801.7 (OSSY) mglkg <I 456 0

C35
Aliphatic C5-C6 23.3 (OSSV) mglkg <0.\ 0.1 0
Aliphatic C6-C8 65.4 (OSSY) mglkg <0.1 0.\ 0
Aliphatic C8-C 10 16.5 (OSSV) mglkg <0.1 3.7 0

Aliphatic C I0- 85.2 (OSSY) mglkg <I 97 I
CI2

Aliphatic C12- 373.8 (OSSV) mglkg 4 202 0
CJ6

Aliphatic C16- 28,937.7 mglkg 19 1,368 0
01 (OSSV)

Aliphatic C21- 28,937.7 mglkg 156 3,448 0
C35 (OSSV)

Table 15B: SummarY of Soil Contamination Levels (Speeiated TPH's) 5% SOM

•



• Glacial Till (Area 1)

Contaminant Screening Value Units Minimum M8Iimum No. Euctding
Value Value Serren

Arsenic 20 (SGV) mglkg 9 II 0
Cadmium I (SGV) mglkg <0.2 0.6 0
Chromium 130 (SGV) mglkg 23 27 0

Lead 450 (SGV) mglkg 13 20 0
Mercury 8 (SGV) mglkg <0.5 <0.5 0
Selenium 35 (SGV) mglkg <0.3 0.7 0
Copper 130 (GSSV) mglkg 22 28 0
Nickel 50 (SGV) mglkg 31 52 I
Zinc 580 (GSSV) mglkg 79 95 0

Boron 1.300 (GSSV) mglkg 0.6 0.6 0
Water Soluble 1.200 (no SGV or mg/l - - -

Magnesium GSSV)

• Table 16: Summary of Soil Contamination Levels (Metal Compounds)

•

Contaminant Screening Value Units Minimum M81imum :\0. Euttding
Valut Value Screen

TOlal Sulphate 10.000 (no SGV or mglkg 132 230 0
GSSVj

Total Sulphur 5.000 (no SGV or mglkg . - -
GSSV)

Water Soluble (no SGV or GSSV) mgll - - -
Sulphate
Solphide 250 (no SGV or mglkg <10 10 0

GSSV)
Cyanide 66 (GSSV) mglkg <2 <2 0

Loss on Ignition 25 (no SGV or %w/w - - -
GSSV)

Calorific Value 2.000 (no SGV or kJlkg . - .
GSSV)

I'll <5.5 (no SGV or - 6.3 6.7 0
GSSVj

Table 17: Summarv of Soil Contamination Lenis (Inorganic Compounds)

Contaminant Screening Units Minimum "alue Mnimum Value No. E1Ctwing
Value Scrun

Organic (No SGV or %w/w 0.23 1.05 -
Matter GSSV)
TEM 500 (NoSGV mglkg 110 140 0

or GSSV)
Total Phenols 78 (SGV) mglkg <0.5 <0.5 0

Total PAH 15 (GSSV) mglkg <5 <5 0
TPII C5-C10 1.08 (GSSV) mglkg - - -

TPII CIO- 27.36 (GSSV) mglkg - - -
C28

TPII C28- 1.206.6 mglkg - - -
C40 (GSSV)

• Table 18: Summarv of Soil Contamination (Organic Compounds) 1% SOM



• Glacial Till (Area 2)

Contaminant Screening Value Uniu Minimum :\Inimum No. Eu('cding
Valut V.lue Sercro

Arsenic 20 (SOY) mglkg 4 12 0
Cadmium I (SOY) mglkg <0.2 1.4 I
Chromium 130 (SOY) mglkg 8 26 0

Lead 450 (SOY) mglkg 7 45 0
MercuT)' 8 (SOY) mglkg <0.3 <0.5 0
Selenium 35 (SOY) mglkg <0.3 1.5 0
Copper 130 (OSSY) mglkg 6 28 0
Nickel 50 (SOY) mglkg 13 29 0
Zinc 580 (OSSY) mglkg 42 92 0

Boron 1,300 (OSSY) mglkg 0.4 1.7 0
Water Soluble 1,200 (no SOY or mgll - . -

Magnesium OSSY)

• Table 19: Summary of Soil Contamination Levels (Metal Compounds)

•

Contaminant Scrccning Va1ut Units :\linimum Maximum No. Excecding
ValuC' Valut SC'ntn

TOlal Sulphate 10,000 (no SOY or mgikg 200 4,009 0
OSSY)

Total Sulphur 5,000 (no SOY or mglkg - . .
OSSY)

Water Soluble (no SOY or OSSY) mg/I - - -
Sulphate
Sulphide 250 (no SOY or mglkg <10 35 0

OSSY)
Cyanide 66 (OSSY) mglkg <I <2 0

Loss on Ignition 25 (no SOY or %wfw - - .
GSSY)

Calorific Value 2,000 (no SGV or kM,g - - -
GSSV)

pll <5.5 (no SGV or - 5.0 8.1 2
GSSVj

Table 20: Summary of Soil Contamination Levels (Inorganic Compounds)

Contaminant Screening Units Minimum Value M8Iimum Value No. ExcC'cding
Value Sernn

Organic (No SGY or %w/\\' 0.95 5,74
Matter GSSYj
TEM 500 (No SGV mg/kg 180 2150 I

or GSSV)
Total Phenols 150 (SGY) mg/kg <0.5 <0,5 0

Total PAil 15 (GSSV) mg/kg <5 <5 0
TPII C5-C10 2,38 (OSSV) mgikg <I <1 -

TPIl CIO- 67.52 (GSSV) mglkg 963 963 I
C28

TPIl C28- 1,618,3 mg/kg 1.694 1.694 I
C40 (GSSY)

• Table 21: Summary of Soil Contamination (Organic Compounds) 2.5% SOM



•

Contaminant Screening Units Minimum Muimum No. Exceeding
Value Value Value Screen

Aromatic C5·C7 0.06 (GSSV) m&'!<g <0.01 <0.0\ 0
Aromatic C7-C8 7.3 (GSSV) m&'!<g <0.0\ <0.0\ 0

Aromatic C8-C I0 13.\ (GSSV) m&'!<g <0.01 <0.0\ 0
Aromatic C 10- 62.5 (GSSV) m&'!<g <I <\ 0

CI2
Aromatic C 12- 241.8 (GSSV) m&'!<g <I 2 0

C16
Aromatic C 16- 694.7 (GSSV) m&'!<g <I 36 0

C21
Aromatic e2l- 1,618.3 (GSSV) m&'!<g 3 45 0

C35
Aliphatic C5-C6 \4.2 (GSSV) m&'!<g <0.1 <0.1 0
Aliphatic C6-C8 35.2 (GSSV) m&'!<g <0.1 <0.1 0

Aliphatic C8-CIO 8.4 (GSSV) m&'!<g <0.1 <0.1 0
Aliphatic C 10- 43 (GSSV) m&'!<g 7 9 0

CI2
Aliphatic C 12- 192.5 (GSSV) m&'!<g 20 26 0

C\6
Aliphatic C16- 16,237.9 m&'!<g 48 106 0

C2\ (GSSV)
Aliphatic C2 I· 16,237.9 mgikg 414 2.516 0

C35 (GSSV)

•

Table 21A: Summary of Soil Contamination (Speciated TPH's) 2.5% SOM

•

•



• Glacial Till (Area 3)

Contaminant Screening Value Units Minimum M81imum l'\o. EJ.Cecdin~
Value Value Screen

Arsenic 20 (SGV) mglkg 6 43 2
Cadmium I (SGV) mglkg 0.2 0.8 0
Chromium 130 (SGV) mglkg 9 40 0

l.ead 450 (SGV) mglkg 9 161 0
Mercury 8 (SGV) mglkg <0.5 <0.5 0
Selenium 35 (SGV) mglkg <0.3 1.2 0
Copper 130 (GSSV) mglkg 5 66 0
Nickel 50 (SGV) mglkg 10 30 0
Zinc 580 (GSSV) mglkg 46 198 0

Boron 1.300 (GSSV) mglkg 0.6 2.1 0
Water Soluble 1,200 (no SGV or mgll 103 103 0
Magnesium GSSV)

• Table 22: Summary of Soil Contamination Levcls (Mctal Compounds)

•

Contaminant Scruning Value ('nils ~Iinimum M8Iimum No. Eneeding
Value Value Screen

Total Sulphate 10,000 (no SGV or mglkg 400 9,961 0
GSSV)

Total Sulphur 5.000 (no SGV or mglkg 3,239 3,239 0
GSSV)

Water Soluble (no SGV or GSSV) mgil 15 15 -
Sulpha.e
Sulphide 250 (no SGV or mglkg <10 87 0

GSSV)
Cyanide 66 (GSSV) mglkg <\ <2 0

Loss on Ignition 25 (no SGV or %w/w - - -
GSSV)

Caloritic Value 2,000 (no SGV or kJ/kg . - -
GSSV)

pH <5.5 (no SGV or - 3.6 7.9 2
GSSV)

Tablc 23: SummarY of Soil Contamination Levcls (Inorganic Compounds)

Contaminant Scrcenin~ Units Minimum Value Maximum Value No. Excctding
Value Screen

Organic (NoSGVor %w/w 1.09 6.54 .
Matter GSSV)
TEM 500 (No SGV mglkg <40 840 I

or GSSV)
Total Phenols 280 (SGV) mglkg <0.2 <0.5 0

To.al PAIl 15 (GSSV) mg/kg 50 50 I
TPH CS-CIO 4.63 (GSSV) mglkg <I <I -

TPH CIO- 132.59 mglkg 553 553 I
C28 (GSSV)

TPII C28- 1.801.7 mglkg 284 284 0
C40 (GSSV)

• Tablc 24: SummarY of Soil Contamination (Organic Compounds) 5% SOM



• Contaminant Screening Value Units Minimum Maximum No. Exceeding
Value Value Screen

Naphthalene \6.9 (GSSV) mglkg 0.3 0.3 0
Acenaphthylcne 659.2 (GSSV) mglkg \.0 \.0 0
Acenaphthene 1,860.4 (GSSV) mglkg 0.1 0.1 0

Fluorene 1,774.4 (GSSV) mglkg 0.3 0.3 0
Phenanthrene 1,447.2 (GSSV) mglkg 7.6 7.6 0
Anthracene 15,108.9 (GSSV) mglkg 2.9 2.9 0

Fluoranthene 2.468.1 (GSSV) mglkg 9.9 9,9 0
Pyrene 1817 (GSSV) mglkg 7.9 7.9 0

Benzo( a)anthracene 12.1 (GSSV) mglkg 5.1 5.1 0
Chrysene 27.6 (GSSV) mglkg \.0 \.0 0

[knzo( b)fluoranthene 9.6 (GSSV) mglkg 4.1 4.1 0
Benzo(k)fluoranthenc 42.3 (GSSV) mglkg 2.7 2.7 0

Benzo(a)pyrene 1.3 (GSSV) mglkg 4.0 4.0 1
Indeno(123cd)p)TCnC 15.7 (GSSV) mglkg 2.2 2.2 0
Dibcnz(ah)anthracene 0.67 (GSSV) mglkg 0.5 0.5 0
Bcnzo(ghi)perylcne 1,906.5 (GSSV) mglkg <0.1 <0.1 0• Table 24A: Summa", of Soil Contamination Levels (Speciated PAH's) 5% SOM

•

Contaminant Screening Units Minimum l\t81imum No. Excttding
Value Value Value Screen

Aromatic C5-C7 0.1 (GSSV) mglkg <0.01 <0.01 0
Aromatic C7-C8 14.3 (GSSV) mglkg <0.01 <0.01 0

Aromatic C8-CtO 26.0 (GSSV) mg/kg <0.01 <0.01 0
Aromatic C 10- 122.8 (GSSV) mglkg <I <I 0

CI2
Aromatic e12- 452.9 (GSSV) mglkg 5 5 0

CI6
Aromatic C 16- \.058.2 (GSSV) mglkg 41 41 0

C21
Aromatic e21- 1,80\.7 (GSSV) mglkg 27 27 0

C35
Aliphatic C5-C6 23.3 (GSSV) mglkg <0.1 <0,1 0
Aliphatic C6-C8 65.4 (GSSV) mglkg <0.1 <0.\ 0
Aliphatic C8-C 10 16.5 (GSSV) mg/kg <0.\ <0.\ 0

Aliphatic C I0- 85.2 (GSSV) mglkg 33 33 0
CI2

Aliphatic C12- 373.8 (GSSV) mglkg 7\ 7\ 0
CI6

Aliphatic C16- 28.937.7 mglkg 232 232 0
C21 (GSSV)

AliphaticC21- 28,937.7 mglkg 501 501 0
C35 (GSSV)

Table 248: Summa", of Soil Contamination Levels (Speciated TPH's) 5% SOM

•



- -- - -- --------------

• Glacial Till (Area 4)

Contaminant Screening Value Units Minimum Maximum No. Eneeding
Value Value Screen

Arsenic 20 (SGY) mglkg 1 37 1
Cadmium 2 (SGY) mglkg 0.3 1.4 0
Chromium 130 (SGY) mglkg 7 25 0

Lead 450 (SGY) mglkg 8 50 0
Mercury 8 (SGY) mglkg <0.3 <0.5 0
Selenium 35 (SGY) mglkg <0.3 2 0
Copper 130 (GSSY) mglkg 9 43 0
Nickel 50 (SGY) mglkg 9 40 0
Zinc 580 (GSSY) mglkg 40 97 0

Boron 1,300 (GSSY) mglkg 0.3 2.0 0
Water Soluble 1,200 (no SGY or mgll 34 34 0
Magnesium GSSY)

• Table 25: Summary of Soil Contamination Levels (Metal Compounds)

•

Contaminant Screening Value Units Minimum Mnimum No. Exceeding
Value Value Screen

Total Sulphate 10,000 (no SGY or mglkg 263 7,219 0
GSSY)

Total Sulphur 5,000 (no SGY or mglkg 584 584 0
GSSY)

Water Soluble (no SGY or GSSY) mg/I 455 455 -
Sulphate
Sulphide 250 (no SGY or mglkg <10 105 0

GSSY)
Cyanide 66 (GSSY) mglkg <I <2 0

Loss on Ignition 25 (no SGY or %w/w - - -
GSSY)

Calorific Value 2,000 (no SGY or kJlkg - - -
GSSY)

pH <5.5 (no SGY or - 5.5 7.9 0
GSSY)

Table 26: Summary of Soil Contamination Lenis (Inorganic Compounds)

Contaminant Screening Units Minimum Value Maximum Value ~o. Exceedin~
Value Screen

Organic (No SGY or %w/\\/ 0.38 2.55 .
Matter GSSY)
TEM 500 (NoSGY mglkg <40 260 0

or GSSY)
Total Phenols 307.3 (SGY) mglkg <0.2 <0.5 0

Total PAil 15 (GSSY) mglkg <5 <5 0
TPII C5-CI 0 1.08 (GSSY) mglkg - . -

TPH CIO- 27.36 (GSSY) mglkg - - -
C28

TPII C28- 1206.6 mglkg - . -
C40 (GSSY)

• Table 27: Summarv of Soil Contamination (Organic Compounds) 1% SOM



• Glacial Till (Area 5)

Contaminant Screening Value Units Minimum Maximum No. Euuding
Value Value Screen

Arsenic 20 (SOV) mgikg 3 9 0
Cadmium 2 (SOV) mgikg <0.2 1.5 0
Chromium 130 (SOV) mgikg 4 15 0

Lead 450 (SOV) mgikg 5 21 0
Mercury 8 (SOV) mgikg <0.3 0.7 0
Selenium 35 (SOV) mgikg <0.3 1.0 0
Copper 130(OSSV) mgikg 4 33 0
Nickel 50 (SOV) mgikg 4 26 0
Zinc 580 (OSSV) mgikg 27 81 0

Boron 1.300 (OSSV) mgikg 0.3 2.1 0
Water Soluble 1,200 (no SOV or mg/I 8.8 8.8 0

Magnesium OSSV)

• Tablc 28: Summary of Soil Contamination LC\'cls(Mctal Compounds)

•

Contaminant Screening Value l"nits Minimum Maximum No. EuC'cding
\'alut Value Screen

Total Sulphate 10.000 (no SOV or mg/kg 200 6.600 0
OSSV)

Total Sulphur 5.000 (no SOV or mgikg 2.217 2.217 0
OSSV)

Water Soluble (no SOV or OSSV) mg/I 715 715 -
Sulphate
Sulphide 250 (no SOV or mgikg <10 133 0

OSSV)
Cyanide 66 (OSSV) mgikg <I <2 0

Loss on Ignition 25 (no SOV or % wI\\" - - -
OSSV)

Calorific Value 2.000 (no SOV or IJlkg - - -
OSSV)

I'll <5.5 (no SOV or - 4.2 8.4 5
OSSV)

Tablc 29: Summao' of Soil Contamination Lcvcls (Inorganic Compounds)

Contaminant Screening Units l\linimum ValuC' Mulmum Value No. Elcuding
Valut Screen

Organic (No SOV or %w/w 0.51 2.63 -
Matter OSSV)
TEM 500 (No SOV Mg/kg <40 200 0

or OSSV)
Tolal Phenols 307.3 (SOV) Mgikg <0.2 0.6 0

Total PAH 15 (OSSV) Mgikg <5 <5 0
TPII C5-CIO 1.08 (OSSV) Mgikg - - -

TPH CIO- 27.36 (OSSV) Mgikg - - -
C28

TPII C28- 1206.6 Mglkg - - -
C40 (OSSV)

• Tablc 30: Summary of Soil Contamination (Organic Compounds) t% SOM



• Leachates

•

Contaminant EQS Drinking Units ~linjmum Maximum 1"0.
Standards 'Vater Value Value Elceeding

Standards Screen
Arsenic 0.05 0.01 mg/l <0.001 0.004 0

Cadmium 0.005 0.005 mg/l <0.001 0.002 0
Chromium 0.005-0.25 0.05 mgll <0.003 <0.003 0

Lead 0.004-0.25 0.025 mg/l <0.009 <0.009 0
Mercury 0.001 0.001 mg/l <0.001 <0.001 0
Selenium 0.01 mgll <0.001 0.013 I
Copper 0.001-0.028 2 mgll <0.004 0.15 0
Nickel 0.05-0.2 0.02 mgll <0.003 0.17 0
Zinc 0.008-0.5 5 mgll <0.02 0.284 0

Boron 2 I mg/l <0.03 0.29 0
Cyanide total 0.05 mg/l <0.02 <0.02 0

Sulphide 0.00025 150 mg/l <0.1 <0.1 0
Sulphate 400 250 mg/l <10 877 4

Acidity/alkalinity <6.5 Units 3.8 8.9 7
Phenols 0.03(0.3) 0.0005 mgll <0.0005 <0.0005 0

PAil (total) 0.0001 mgll <0.0001 0.0148 3
TPIl (CIO-C,,) 0.01 mgll <0.01 1.13 10

Groundwater

Table 31: SummarY of Leachate Test Results

•
Contaminant EQS Drinking Units Minimum Maximum No.

Standards \Vater Value Value Eutcoding
Standards Serero

Arsenic 0.05 0.01 mgll <0.001 0.002 0
Cadmium 0.005 0.005 mgll <0.001 0.009 I
Chromium 0.005-0.25 0.05 mgll <0.003 0.01 0

Lead 0.004-0.25 0.025 mgll <0.009 0.02 0
Mercury 0.001 0.001 mg/l <O.OOt <0.001 0

Selenium 0.01 mgll <0.001 0.121 I
Copper 0.00 1-0.028 2 mg/l <0.004 0.015 0
Nickel 0.05-0.2 0.02 mg/) 0.01 1.898 I

Zinc 0.008-0.5 5 mgll <0.02 4.353 0
Boron 2 I mg/l 0.15 1.51 0

Cyanide total 0.05 mgll <0.02 <0.02 0
Sulphide 0.00025 150 mgll <0.1 0.81 0
Sulphate 400 250 mg/l 26 7243 9

Acidity/alkalinity <6.5 Units 5.0 8.0 3
Phenols 0.03(0.3) 0.0005 mgll <0.0005 <0.0005 0

PAil (total) 0.0001 mgfl <0.0001 0.0073 4

TPH (CwC,,) 0.01 mgll <0.01 6.6 6

Table 32: SummarY of Groundwater Test Results

•



• Surface Water

•

Contaminant EQS Drinking Units Minimum Maximum No.
Standards '''ater Value Value Exceeding

Standards Screen
Arsenic 0.05 0.01 mgll <0.001 0.002 0

Cadmium 0.005 0.005 mgll <0.001 <0.001 0
Chromium 0.005-0.25 0.05 mgll <0.003 <0.003 0

Lead 0.004-0.25 0.025 mgll <0.009 <0.009 0
Mereu!)' 0.001 0.001 mg~ <0.001 <0.001 0
Selenium 0.01 mgll <0.001 0.003 0
Copper 0.00 1-0.028 2 mgfl <0.004 0.008 0
Nickel 0.05-0.2 0.02 mgll <0.003 0.017 0
Zinc 0.008-0.5 5 mgll <0.02 <0.02 0

Boron 2 I mg~ <0.03 <0.03 0
Cyanide total 0.05 mgll <0.02 <0.02 0

Sulphide 0.00025 150 mgll <0.1 <0.1 0
Sulphate 400 250 mgfl 27 1488 I

Acidityfalkalioity <6.5 Units 7.1 7.7 0
Phenols 0.03(0.3) 0.0005 mgll <0.0005 <0.0005 0

PAIl (to'al) 0.0001 mgfl <0.0001 <0.0001 0

TPH (CWC40) 0.01 mgll <0.01 <0.01 0

Table 33: Summary of Surface Water Test Results

•

•
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•

•

•
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APPENDIXE
Summary of Statistical Analysis



•

•

•

•

1'1 Tier Assessment

Arsenic

North Gawber (09002)

AREA I (Made Ground)

5 samples exceeding SGV of 20mg/kg - Max = 28mg/kg

Cadmium I sample exceeding SGV of J mg/kg - Max = 1.3mg/kg

I.3mg/kg 2005 SH08 at 4.001 depth

TEM 2 samples exceeding SSV of 500mg/kg - Max = 760mg/kg

2"· Tier Assessment

Arsenic

580mg/kg 2005 TPII at 2.201 depth - Total PAH of38mg/kg.
No speciated anal}'scs undertaken.

760mg/kg 2008 TP2 at 1.8501 depth - Total PAH of25mg/kg.
Speciated PAH - No elevated results
Speciated TPH - Slightly elevated Aliphatic C IO-C12

88mg/kg (GSSV = 85.2mg/kg)

Raw data follows Normal Distribution - No outliers

Cadmium

TEM

US95 = l8.4mg/kg (SGV = 20mg/kg)

No significant contamination - and no hotspots

Raw data follows Normal Distribution - One outlier

Outlier 2005 SH08 at 4.001 depthI.3mg/kg

With outl ier
Without outlier

US95 = 0.61mg/kg (SGV = 1.0mg/kg)
US95 = 0.55mg/kg

No significant contamination - one outlier at depth

Raw data follows Normal Distribution - One outlier

Outlier 2008 TP2 at 1.8501 depth760mg/kg

With outlier
Without outlier

US95 = 317mg/kg (SSV = 500mg/kg)
US95 = 279mg/kg

No significant contamination - one outlier

Outlier has slightly elevated TPH (Aliphatic CIO-CI2) only, but there is
insufficient data to carry out a proper statistical analysis.

Aliphatic C10-C12 = 88mg/kg (GSSV = 85.2mg/kg)

Outlier is not considered to he a hotspot as levels are only ma'1:inally
elevated.



North Gawber (09002)

• AREA 2 (Made Ground)

I" Tier Assessment

Arsenic 28 samples exceeding SGV of20mg/kg - Max = I 16mglkg

Cadmium 2 samples exceeding SGV of Img/kg - Max = 2.0mg/kg

1.1mglkg
2.0mg/kg

2009 TPI35 at 1.2m depth
2009 TP 109 at 2.8m depth

Copper I sample exceeding SGV of 130mglkg - Max = 142mg/kg

142mg/kg 2009 TP I09 at 5.3m depth

Nickel I sample exceeding SGV of 50mg/kg - Max = 54mg/kg

54mglkg 2009 TP I09 at 2.8m depth

• Sulphate (tot) 9 samples exceeding SSV of 1O,OOOmg/kg- Max = 45,992mglkg

TEM 14 samples exceeding SSV of 500mg/kg - Max = 4, 170mglkg

Specia\ed TPH Undertaken on all 14 samples

Aromatic C5-C7 in 2009 TPI35 at 1.2m depth
0.24mg/kg (GSSV = 0.1mglkg) - TEM = 840mglkg

Speciated PAH Undertaken on 2 samples both with total PAH >15mglkg

Benzo(a)pyrene in both samples (GSSV = 1.3mg/kg)
2008 TP5 at 0.2m depth (1.9mglkg) - TEM = 1,660mglkg
2008 TP5 at 1.1m depth (1.5mglkg) - TEM = 1,260mglkg

2"' Tier Assessment

Arsenic Raw data follows Non-Nomml Distribution - Two outliers suggested
But, Log data follows Normal Distribution - No outliers• US95 = 30.1 mg/kg (SGV = 20mg/kg)

Widespread contamination - but no hotspots

Cadmium Raw data follows Non-Normal Distribution - One outlier suggested
But, Log data follows Normal Distribution - No outliers

US95 = 0.6mglkg (SGV = 1.0mglkg)

No significant contamination - and no hotspots

Copper Raw data follows Non-Normal Distribution - One outlier suggested
Removing outlier - raw data still follows Non-Nomlal Distribution

Log data also follows Non-Normal Distribution - No outliers
On inspection, data appears to be more Log-Normal- No outliers

• US95 = 57mg/kg (SGV = 130mglkg)

2
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North Gawber (09002)

No significant contamination - aod no hotspots

Nickel Raw data follows Normal Distribution - No outliers

US95 = 26.1 mglkg (SOV = 50mglkg)

No significant contamination - and no hotspots

Sulphate (tot) Raw data follows Non-Normal Distribution - Five outliers suggested
But, Log data follows Normal Distribution - No outliers

US95 = 4,066mg/kg (SSV = 10,000mglkg)

No significant contamination - and no hotspots

TEM Raw data follows Non-Normal Distribution - Three outliers suggested
Removing outliers - raw data still follows Non-Normal Distribution

Log data also follows Non-Normal Distribution - No outliers

On inspection data appears to be more Log-Normal
But based on judgement, consider three outliers as potential hotspots

Based on Non-Normal distribution of raw data

Outliers 4, I70mg/kg
1,780mg/kg
1,660mg/kg

2008 TP9 at 2.0m depth
2008 TP7 at 1.0m depth
2008 TP5 at 0.2m depth

With outliers
Without outliers

US95 = 964mglkg (SSV = 500mglkg)
US95 = 552mglkg

Marginal levels of contamination -three outliers

2008 TP9 at 2.0m
2008 TP7 at 1.0m
2008 TP5 at 0.2m

No elevated PAH or TPH
No elevated PAH or TPH
1.9mglkg Benzo(a)pyrene (OSSV = l.3mg/kg)

N.B. Elevated TPH (Aromatic C5-C7) in 2009 TPI35 at 1.2m
Elevated PAH (Benzo(a)pyrene) in 2008 TP5 at I.lm

These were not identified as TEM outliers

TPH Based on speciated analyses of samples with TEM > 500mg/kg

Aromatic C5-C7 Raw Data follows Non-Normal Distribution - one outlier

2009 TP 135 at 1.2m
With outlier
Without outlier

0.24mg/kg (OSSV = 0.1mg/kg)
US95 = 0.1 Omglkg
US95 = 0.02mglkg

No significant contamination - but outlier is concluded to be a marginal hotspot

PAH (tot) Raw data follows Non-Normal Distribution skewed by non-detects - Two outliers suggested
Log data also follows Non-Normal Distribution skewed by non-detects - No outliers

Based on inspection, raw data appears more Log-Normal- No outliers
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US95 = 8.5mglkg (GSSY = 15mglkg)• Two results of elevated total PAH
(GSSY = 15mglkg)

Both with elevated Benzo(a)pyrene
(GSSY = l.3mglkg)

North Gawber (09002)

2008 TP5 at 0.2m (l8mglkg)
2008 TP5 at 1.1m (16mglkg)

2008 TP5 at 0.2m (1.9mglkg)
2008 TP5 at 1.1m (1.5mglkg)

These are only slightly elevated - neither are considered to be PAH hotspots

No significant contamination - and no hotspots

•

•

•
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North Gawber (09002)

AREA 3 (Made Ground)

1" Tier Assessment

Arsenic 26 samples exceeding SGVof20mglkg- Max = 195mglkg

Cadmium 4 samples exceeding SGV of 1mglkg - Max = 2.2mg/kg

I.Img/kg
2.0mglkg
2.0mglkg
2.2mglkg

2005 TP06 at 1.5m depth
2005 TP08 at 2.0m depth
2009 TPI42 at 3.0m depth
2009 TP 140 at 0.5m depth

Nickel 1 sample exceeding SGV of 50mg/kg - Max = 56mg/kg

56mg/kg 2008 TP21 at 1.0m depth

Sulphate (tot) 22 samples exceeding SSV of IO,OOOmglkg- Max = 60, IOOmglkg

2"' Tier Assessment

Arsenic Raw data follows Non-Normal Distribution - Three outliers suggested
But, Log data follows Nonnal Distribution - No outliers

US95 = 40.5mg/kg (SGV = 20mglkg)

Widespread contamination - but no hotspots

Cadmium Raw data follows Non-Normal Distribution - Three outliers suggested
Removing outliers - remainder of data follows Normal Distribution

Outliers 2.0mg/kg
2.0mglkg
2.2mglkg

2005 TP08 at 2.0m depth
2009 TP142 at 3.0m depth
2009 TP 140 at O.5m depth

With outliers
Without outliers

US95 = 0.91 mglkg (SGV = 1.0mglkg)
US95 = 0.53mg/kg

But, Log data follows Normal Distribution - No outliers

US95 = 0.53mglkg (SGV = 1.0mglkg)

On inspection, data appears to be more Log-Normal - No outliers

No significant contamination - and no hotspots

Nickel Raw data follows Normal Distribution - No outliers

US95 = 27. 7mglkg (SGV = 50mglkg)

No significant contamination - and no hotspots

Sulphate (tot) Raw data follows Non-Normal Distribution - Two outliers suggested
Removing outliers - raw data still follows Non-Normal Distribution

Log data also follows Non-Normal Distribution - No outliers

But on inspection raw data appears to be more Log-Normal

5



North Gawber (09002)

• US95 = J 7, J 67mglkg (SSV = JO,OOOmglkg)

Widespread contamination - but no botspots

•

•

6
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•

•

•

Nonh Gawber (09002)

AREA 4 (Made Ground)

." Tier Assessment

Arsenic 30 samples exceeding SGY of20mglkg - Max ~ 160mglkg

Sulphate (tot) 13 samples exceeding SSY of IO,OOOmglkg- Max ~ 36,254mglkg

TEM 3 samples exceeding SSY of 500mglkg - Max ~ 5,860mglkg

2008 TP45 at 0.210 depth
2008 TP36 at 0.2m depth
2009 TP 139 at 0.6m depth

TEM ~ 5,860mglkg
TEM ~ 1,470mglkg
TEM ~ 600mglkg

Speciated TPH Undertaken on all 3 samples

No elevated results in any of the samples

Speciated PAH 2 samples with total PAH >15mglkg - Max ~ 42mglkg

Benzo(a)pyrene in both samples (GSSY ~ 1.3mglkg)
2008 TP36 at 0.2m depth (5.0mglkg)
2008 TP45 at 0.210 depth (1.5mglkg)

Dibenz(ah)anthracene in one sample (GSSY ~ 0.67mglkg)
2008 TP36 at 0.210 depth (0.7mglkg)

2"d Tier Assessment

Arsenic Raw data follows Non-Normal Distribution - Two outliers suggested
Removing outliers - raw data still follows Non-Normal Distribution

But, Log data follows Nonnal Distribution - No outliers

US95 ~ 26.2mglkg (SGY ~ 20mglkg)

Widespread contamination - but no hotspots

Sulphate (tot) Raw data follows Non-Normal Distribution - Two outliers suggested
Removing outliers - raw data still follows Non-Normal Distribution

But, Log data follows Normal Distribution - No outliers

US95 ~ 4,982mglkg (SSY ~ 10,OOOmglkg)

No significant contamination - and no hotspots

TEM Raw data follows Non-Normal Distribution - Three outliers suggested
Removing outliers - raw data still follows Non-Nonnal Distribution

Log data also follows Non-Normal Distribution - No outliers

On inspection data appears to be more Log-Normal
But based on judgement, consider three outliers as potential hotspots

Based on Non-Normal distribution of raw data

Outliers 2008 TP45 at 0.2m depth
2008 TP36 at 0.2m depth
2009 TP 139 at 0.610 depth

5,860mglkg
1,470mglkg
600mglkg
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•

•

•

•

PAI-I (tot)

North Gawber (09002)

With outliers
Without outliers

US95 = 698mglkg (SSV = 500mglkg)
US95 = 172mg/kg

No significant contamination - but three possible outliers

2008 TP45 at 0.2m No elevated TPI-I
Elevated Benzo(a)pyrene

2008 TP36 at O.2m No elevated TPH
Elevated Benzo(a)pyrene, Dibenz(ah)anthracene

2009 TP139 at 0.6m No elevated TPI-I or PAI-I

Raw data follows Non-Nonnal Distribution - Three outliers suggested
Log data also follows Non-Nonnal Distribution - Three outliers suggested

Based on inspection, data follows a more Log-Nonnal Distribution - Three outliers

Based on Non-Normal Distribution of logarithmic data

Outliers 42mglkg
25mglkg
6.5mg/kg

2008 TP36 at O.2m depth
2008 TP45 at 0.2m depth
2009 TP 139 at 0.6m depth - not significant

With outliers US95 = 6.0mglkg (GSSV = 15mglkg)

No significant contamination - but two hotspots

Insufficient data to undertake proper statistical analysis of elevated PAI-I's in these outliers

Benzo(a)pyrene 2008 TP45 at 0.2m
2008 TP36 at 0.2m

2.7mg/kg (GSSV = 1.3mg/kg)
5.0mg/kg

0.70mg/kg (GSSV = 0.67mg/kg)Dibenz(ah)anthracene 2008 TP36 at O.2m

Outliers are concluded to be hotspots.
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North Gawber (09002)

AREA 5 (Made Ground)

1" Tier Assessment

Arsenic

Cadmium

Chromium

Copper

Nickel

Zinc

Sulphate (tot)

Sulphide• TEM

PAH

TPH

•

60 samples exceeding SGV of 20mglkg - Max ~ 256mglkg

13 samples exceeding SGV of Imglkg - Max ~ 3.0mg/kg

I sample exceeding SGV of 130mg/kg - Max ~ 140mglkg

7 samples exceeding SGV of 130mglkg - Max ~ 328mg/kg

5 samples exceeding SGV of 50mglkg - Max ~ 76mg/kg

1 sample exceeding SGV of 580mglkg - Max ~ I,706mglkg

34 samples exceeding SSV of IO,OOOmglkg- Max ~ 66,589mg/kg

4 samples exceeding SSV of 250mglkg - Max ~ 550mg/kg

31 samples exceeding SSV of 500mglkg - Max ~ 12,000mglkg

20 samples exceeding GSSV of 15mg/kg - Max ~ 550mglkg

Speciated analyses indicate elevated levels of:

Naphthalene
Benzo( a)anthracene
Benzo(b )l1uoranthene
Ben zo(k)11uoranthene
Benzo( a)pyrene
Dibenz(ah)anthracene

GSSV ~ 16.9mglkg
GSSV ~ 12.lmg/kg
GSSV ~ 9.6mglkg
GSSV ~ 42.3mg/kg
GSSV ~ l.3mg/kg
GSSV ~ 0.67mg/kg

Max ~ 35.5mglkg ( I sample)
Max ~ 86.9mglkg (4 samples)
Max ~ 79.2mglkg (5 samples)
Max ~ 49.0mglkg (I sample)
Max ~ 71.1 mg/kg (10 samples)
Max ~ 6.44mglkg (6 samples)

Speciated analyses carried out on 20 samples, with elevated levels of:

Aromatic C5-C7
Aliphatic C10-C12

GSSV ~ O.lmglkg
GSSV ~ 85.2mg/kg

Max ~ O.llmglkg (I sample)
Max ~ 97mg/kg (I sample)

2"d Tier Assessment

Arsenic

Cadmium

•

Raw data follows Non-Nomlal Distribution - Nine outliers suggested
Removing outliers - raw data still follows Non-Normal Distribution

But, Log data follows Nonnal Distribution - No outliers

US95 ~ 27.2mg/kg (SGV ~ 20mg/kg)

Widespread contamination - but no hotspots

Raw data follows Non-Normal Distribution - Two outliers suggested
Removing outliers - raw data still follows Non-Normal Distribution

Log data also follows Non-Normal Distribution - No outliers

Assume Non-Normal Distribution of raw data - Two outliers

Outliers 3.0mglkg
2.4mg/kg

2009 TPI21 at 4.5m depth
2005 TP20 at 2.2m depth
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North Gawber (09002)

With outliers
Without outliers

US95 = 0.80mg/kg (SGV = 1.0mg/kg)
US95 = O.72mg/kg

No significant contamination - but two possible botspots

Chromium Raw data follows Non-Normal Distribution - Seven outliers suggested
Removing outliers - raw data still follows Non-Normal Distribution

Log data also follows Non-Normal Distribution - One outlier suggested

On inspection, data appears to be more Log-Normal- One outlier

Outlier 140mg/kg 2009 TP I04 at 1.8m depth

With outlier
Without outlier

US95 = 20.lmg/kg (SGV = 130mg/kg)
US95 = 19.4mg/kg

No significant contamination - but one marginally elevated hotspot

Copper Raw data follows Non-Nonnal Distribution - Eight outliers suggested
Removing outliers - raw data still follows Non-Normal Distribution

But Log data follows Normal Distribution - No outliers

US95 = 45.2mg/kg (SGV = 130mg/kg)

No significant contamination - and no hotspots

Nickel Raw data follows Non-Normal Distribution - Three outliers suggested
Removing outliers - raw data follows Normal Distribution

Log data is also Non-Normal- No outliers

Assume Nonnal Distribution after removal of outliers - Three outliers

Outliers 76mg/kg
7lmg/kg
65mg/kg

2008 TP58 at 2.8m depth
2008 TP73 at 1.2m depth
2008 TP69 at 3.0m depth

With outliers
Without outlier

US95 = 30.0mglkg (SGV = 50.0mglkg)
US95 = 24.7mglkg

No significant contamination - but tbree hotspots

Zinc Raw data follows Non-Normal Distribution - Eight outliers suggested
Removing outliers - raw data still follows Non-Normal Distribution

Log data is also Non-Normal- One outlier suggested

On inspection data appears to follow more of a Log-Nonnal Distribution - One outlier

Outlier 1,706mglkg 2008 TP58 at 2.8m depth

With outlier
Without outlier

US95 = 91.5mg/kg (SGV = 580mg/kg)
US95 = 86.6mg/kg

No significant contamination - but one hotspot

Sulphate (tot) Raw data follows Non-Normal Distribution - Two outliers suggested
Removing outliers - raw data still follows Non-Normal Distribution

Log data is also Non-Normal- No outliers
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Sulphide

TEM

PAH (tot)

North Gawber (09002)

On inspection data appears to follow more of a Log-Normal Distribution - No outliers

US95 ~ 7,087mg/kg (SSV ~ 10,000mglkg)

No significant contamination - and no hotspots

Raw data follows Non-Normal Distribution - 39 outliers suggested
Log data is also Non-Normal - No outliers

On inspection data appears to follow more of a Log-Normal Distribution - No outliers

US95 ~ 19.6mglkg (SSV ~ 250mglkg)

No significant contamination - and no hotspots

Raw data follows Non-Nonnal Distribution - 21 outliers suggested
Log data is also Non-Normal- No outliers

On inspection data appears to follow more of a Log-Normal Distribution - No outliers

US95 ~ 478mglkg (SSV ~ 500mglkg)

No significant contamination - and no hotspots - however refer below.

Raw data follows Non-Normal Distribution - Numerous outliers suggested
Log data also follows Non-Normal Distribution - No outliers suggested

Data heavily skewed by non-detects

On removal of non-detects data follows a Log-Normal Distribution - No outliers

US95 ~ 36.5mg/kg (GSSV ~ 15mg/kg)

Widcsprcad contamination - but with no apparcnt hotspots

Based on statistical analysis of spedated PAH's

Naphthalene Raw data follows Non-Normal Distribution - Two outliers suggested
Removing outliers - raw data follows NomJaI Distribution

Benzo(a)
anthracene

Assuming raw data follows Normal Distribution

OUlliers 35.5mglkg
5.6mglkg

2008 TP72 at 1.0m depth
2005 TP20 at 2.2m depth

With outliers
Without main outlier

US95 ~ 18.3mg/kg (GSSV ~ 16.9mglkg)
US95 ~ 3.8mg/kg

No significant contamination - but onc hotspot

Raw data follows Non-Normal Distribution - One outlier suggested
Removing outliers - raw data follows Nom!al Distribution

Assuming raw data follows Normal Distribution

Outlier 2008 TP72 at 1.0m depth86.9mg/kg
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Benzo(b)
liuoranthene

Benzo(k)
liuoranthene

Benzo(a)
pyrene

Dibenz(ah)
anthracene

North Gawber (09002)

With outlier
Without outlier

US95 = 47.9mglkg (GSSY = 12.lmglkg)
US95 = 12.4mglkg

Only slight contamination - but one hotspot

Raw data follows Non-Normal Distribution - One outlier suggested
Removing outliers - raw data follows Normal Distribution

Assuming raw data follows Normal Distribution

Outlier 79.2mglkg 2008 TP72 at 1.0m depth

With outlier
Without outlier

US95 = 46.0mglkg (GSSY = 9.6mglkg)
US95 = l5.2mglkg

Widespread contamination - and one hotspot

Raw data follows Non-Nonnal Distribution - One outlier suggested
Removing outliers - raw data still follows Non-Normal Distribution

Assuming raw data follows Nonnal Distribution

Outlier 2008 TP72 at 1.0m depth49.0mglkg

With outlier
Without outlier

US95 = 27.6mglkg (GSSY = 42.3mglkg)
US95 = l2.3mglkg

No significant contamination - but one hotspot

Raw data follows Non-Normal Distribution - One outlier suggested
Removing outliers - raw data still follows Non-Normal Distribution

But, Log data follows Normal Distribution - No outliers

Based on Log-Normal Distribution

US95 = 14.5mglkg (GSSY = I.3mglkg)

Widespread gross contamination - bUl with no apparent hotspots

Raw data follows Non-Nomlal Distribution - No outliers
But, Log data follows Normal Distribution - No outliers

Based on Log-Normal Distribution

US95 = 2.84mglkg (GSSY = 0.67mglkg)

'Videspreall contamination - but with no apparenl hotspots

Based on statistical analysis of speciated TPH's

Aromatic
C5-C7

Raw data follows Non-Nonnal Distribution - Two outliers suggested
But Log data follows Nonnal Distribution - One outlier

Based 011 Log-Normal Distribution

Outlier O.llmglkg 2008 TP66 at 0.2m depth
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Aliphatic
C10-C12

Nonh Gawher (09002)

With outlier
Without outlier

US95 = 0.04mglkg (GSSY = 0.1 Omglkg)
US95 = 0.03mglkg

No significant contamination - but one \'ery marginal botspot

Raw data follows Non-Nonnal Distribution - Two outliers suggested
But Log data follows Normal Distribution - No outliers

Based on Log-Normal Distribution

US95 = 38.0mglkg (GSSY = 85.2mglkg)

No significant contamination - and no hotspots
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Area I

Area 2

Area 3

Area 4

Area 5

North Gawber (09002)

SUMMARY (Made Ground)

Exceedances of arsenic, cadmium, TPH and total PAH.

No significant contamination, but

One cadmium outlier at depth (I.3mg/kg in 2005 BH08 at 4.0m depth) which is not
considered to be a significant hotspot (GSSY = 1.0mg/kg).

One TPH outlier with slightly elevated aliphatic C IO-C12 (88.0mg/kg in 2008 TP2
at 1.85m depth) which is not considered to be a significant hotspot (GSSY =
85.2mg/kg).

Exceedances of arsenic, cadmium, copper, nickel, sulphate, TPI-I and PAH.

Widespread arsenic contamination - but no hotspots.

No significant TPH contamination, but

One TPH outlier with elevated aromatic C5-C7 (0024mg/kg in 2009 TPI35 at 1.2m
depth) which is considered to be a hotspot (GSSY = 0.1mg/kg).

No significant PAH contamination, but

Two possible PAH outliers with elevated benzo(a)pyrene (1.9mg/kg in 2008 TP5 at
0.2m depth and 1.5mg/kg in 2008 TP5 at 1.1m depth) which are not considered to be
significant hotspots (GSSY = l.3mg/kg).

Exceedances of arsenic, cadmium, nickel and sulphate.

Widespread arsenic and sulphate contamination - but no hotspots.

Exceedances of arsenic, sulphate and PAH.

Widespread arsenic contamination - but no hotspots.

No significant PAH contamination, but

Two PAH outliers with elevated benzo(a)pyrene (5.0mg/kg in 2008 TPJ6 at 0.2m
depth and 2.7mg/kg in 2008 TP45 at 0.2m depth) which are considered to be
hotspots (GSSY = 1.3mg/kg).

One PAH outlier with elevated dibenz(ah)anthracene (0.7mg/kg in 2008 TPJ6 at
0.2m depth) which is not considered to be a significant hotspot (GSSY = 0.67mg.kg)
- except that this location is a benzo(a)pyrene hotspot.

Exceedances of arsenic, cadmium, chromium, copper, nickel, zinc, sulphate, sulphide, TPI-I
and PAH.

Widespread arsenic contamination - but no hotspots.

No significant cadmium contamination, but

Two cadmium outliers (J.Omg/kg in 2009 TPI21 at 4.5m depth and 2.4mg/kg in
2005 TP20 at 202m depth) which should be considered as possible hotspots (GSSY
= 1.0mg/kg).
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North Gawber (09002)

No significant chromium contamination, but• One chromium outlier (l40mg/kg in 2009 TPI04 at l.8m depth) which is not
considered to be a significant hotspot (GSSV = 130mg/kg).

No significant nickel contamination, but

Three nickel outliers (76mg/kg in 2008 TP58 at 2.8m depth, 71mg/kg in 2008 TP73
at 1.2m depth and 65mg/kg in 2008 TP69 at 3.0m depth) which are considered to be
hotspots (GSSV = 50mg/kg).

No significant zinc contamination, but

One zinc outlier (1,706mg/kg in 2008 TP58 at 2.8m depth) which is considered to be
a hotspot (GSSV = 580mg/kg).

15

Widespread PAH contamination, particularly of benzo(b)fluoranthene, benzo(a)pyrene and
dibenz(ah)anthracene, with

• One main outlier of naphthalene, benzo(a)anthracene, benzo(b)tllloranthene and
benzo(k)fllloranthene (2008 TP72 at l.Om depth) which is considered to be a
significant hotspot.

No significant TPH contamination, but

One outlier of aromatic C5-C7 (O.llmg/kg in 2008 TP66 at 0.2m depth) which is
not considered to be a significant hotspot (GSSV = 0.1Omg/kg).

•

•
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I" Tier Assessment

Nickel

North Gawber (09002)

AREA I (Glacial Till)

I sample exceeding SGY of 50mg/kg - Max = 52mg/kg

No other exceedances

2"d Tier Assessment

Nickel

52mg/kg 2009 TP125 at 2.5m depth

Insut1icient data to carry out statistical analysis, but sample exceeding SGY is only
marginally elevated.

Not considered to be any widespread contamination - and no hotsJlots.

1'1 Tier Assessment

Cadmium

AREA 2 (Glacial Till)

I sample exceeding SGY of 1mg/kg - Max = IAmg/kg

1.4mg/kg 2009 TP 135 at 3.8m depth

TEM 2 samples exceeding SSY of 500mg/kg - Max = 2, 150mg/kg

2"' Tier Assessment

2, I50mg/kg 2008 TP 10 at 2.0m depth
Total PAH <5mg/kg (GSSY = 15mg/kg)

No speciated PAH
Speciated TPH - No elevated results

580mg/kg 2009 TP134 at 2.0m depth
Total PAH of 77mg/kg (GSSY = 15mg/kg)

Speciated PAH - No elevated results
Speciated TPH - No elevated results

Cadmium Raw data follows Normal Distribution - No outliers

US95 = 0.82mg/kg (SGY = 1.0mg/kg)

No significant contamination - and no hotspots

TEM Log data follows Normal Distribution - No outliers

US95 = 216mg/kg (SSY = 500mg/kg)

No significant contamination - and no hotsJlots
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1" Tier Assessment

Arsenic

North Gawber (09002)

AREA 3 (Glacial Till)

2 samples exceeding SOY of20mgfkg - Max = 43mglkg

43mglkg
33mgfkg

2008 TP26 at 3.0m depth
2008 TP 18 at 2.0m depth

TEM I sample exceeding SSV of 500mgfkg - Max = 840mgfkg

840mglkg 2008 TP26 at 3.0m depth
Total PAH of 50mgfkg (OSSV = 15mgfkg)

Speciated PAH - elevated benzo(a)pyrene
Speciated TPH - No elevated results

Benzo(a)
pyrene

1 sample exceeds GSSV of 1.3mglkg - Max = 4.0mgfkg

2" Tier Assessment

4.0mglkg 2008 TP26 at 3.0m depth

Arsenic Raw data follows Non-Normal Distribution - No outliers
Log data also follows Non-Nonnal Distribution - No outliers

Based on inspection, log data more closely follows Normal Distribution

US95 = 30.9mglkg (SOV = 20mgfkg)

Marginalle.-els of contamination - but no botspots

TEM Log data follows Normal Distribution - No outliers

US95 = 247mglkg (SSV = 500mglkg)

No significant contamination - and no botspots

Benzo(a)
Pyrene

Insufficient data to carry out statistical analysis

Maximum value test of single sample suggests possible botspot

AREA 4 (Glacial Till)

1 sample exceeding SOV of 20mglkg - Max = 37mgfkg

371llglkg 2005 TP03 at 3.2m depth

1" Tier Assessment

Arsenic

2" Tier Assessment

Arsenic Log data follows Normal Distribution - No outliers

US95 = 1O.llllglkg (SGV = 201llgfkg)

No significant contamination - and no hotspots
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North Gawber (09002)

AREA 5 (Glacial Till)

1'1 Tier Assessment

No exceedances

2"· Tier Assessment

No significant contamination - and no hotspots

SUMMARY (Glacial Till)

Area 1 One exceedance of nickel.

Insufficient data for statistical analysis of nickel, but sample is only marginally elevated.

No significant contamination or any hotspots.

Area 2 Exceedances of cadmium and TEM, but no elevated TPH or PAH.

No significant contamination or any hotspots.

Area 3 Exceedances of arsenic, TEM, total PAH (benzo(a)pyrene).

Marginal levels of arsenic contamination - but no hotspots.

Insufficient data for statistical analysis of speciated PAH's, but one possible hotspot of
benzo(a)pyrene.

Area 4 One exceedance of arsenic.

No significant contamination or hotspots.

Area 5 No exceedances.

No significant contamination or hotspots.
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