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North Gawber Colliery Sitt, Bamsley
Ground Investigation Report

1. INTRODUCTlON

1.1. Preamble

Scott Doherty Associates Ltd. (SDA) was appointed b)' Gladedale (South Yorkshire) Ltd.
(GSY), formerly Ben Bailey Homes Ltd., to carry out a ground investigation for a proposed
residential development at the former North Gawber Colliery site at Mapplewell near
Barnsle)' in South Yorkshire.

The site comprises 15.5 hectares (ha) of land consisting of colliery spoil, derelict land, birch
plantation and marshland. The site is presently used as informal public open space (POS).

A regional location plan is included as Figure 1.

1.2. Previous Work

A desk study for a proposed open cast mine at North Gawber was carried out by the former
British Coal Opencas! Executive (BCOE) in December 1990 (Ref. 1).

BCOE also carried out extensive exploratory drilling to investigate the shallow coal reserves
beneath the site. Copies of the borehole logs were made available to SDA and information
from them has been used in the preparation of this report.

A geo-environmental assessment of the site was carried out by SDA for UK Coal Mining Ltd.
(UKCM) in 2005. A detailed report was submitted to UKCM in April 2005 (Ref. 2).

Although the main findings of these studies are summarised in this report, it is recommended
that the original reports are read in conjunction with this document.

1.3. Purpose and Scope of Report

The principal aims of the ground investigation are summarised as follows:

• To provide further information On the ground conditions and chemical contamination
at the site, with particular emphasis on the area of the former colliery and coke ovens
in the north-east of the site.

• To prove the depth of remnant foundations and sub-structures in the areas of derelict
land and the thickness of made ground across the entire area but especially in the
fonner lagoons in the south of the site.

• To investigate old mineworkings in the Kent's Thick seam and determine the extent
of any remedial drilling and gmuting works required to stahilise the workings.

• To provide information on the geotechnical properties of the superficial deposits for
foundation design and establish the nature of the groundwater conditions at the site.
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1.4. Format of Report

The information contained in this report comprises a factual and interpretive section.

The factual section includes a summary of the findings of the previous studies, a detailed
account of the ground investigation fieldwork and laboratory analysis and a description of the
ground conditions encountered in the exploratory holes.

The interpretive section provides advice and recommendations with respect to the future re-
development of the site for housing and deals specifically with issues relating to contaminated
land and foundation design.

The section dealing with contamination is mainly based on the results of chemical analyses
carried oul as pari of this investigation although the results from the previous investigation
were also taken into accounL

This report was prepared in accordance with the advice contained in the Environment Agency
(EA) Research and Development Publication No. 66 (Ref. 3).

1.5. Use of Information

The information contained in this report is intended for the use of GSY and their mortgagors.
The report is not intended for and should nol 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. SOURCES OF INFORM AnON

2.1. Preamble

The desk study involved a review of published information relating to the site to determine its
historical, geological and environmental setting.

The principal sources of information consulted in the preparation of this report are described
below.

2.2. Site Inspection

A detailed site inspection was undertaken in September 2007 prior to commencing any
intrusive works. The findings of the inspection were used to plan the ground investigation
described later in th is report.

2.3. Published Geology

Maps produced by the British Geological Survey (BGS) were inspected to determine the
published geology (Ref. 4).

2.4. Coal Mining

A mining report obtained from the Coal Authority was included in the previous investigation
undertaken by SDA for UKCM, the main findings of which are summarised in this report.

Copies of mine abandonment plans and opencast completion plans relating to workings in the
Kent's Thick seam are included in Appendix A.

Additional information relating to proposals for developing an opencast mine at the site was
obtained from UKCM including borehole logs and mine development plans.

2.5. Historical Maps

Previous editions of the Ordnance Survey (OS) maps of the site dating from 1854 were
inspected to establish the site history.

A description of the site history based on the maps is presented in the report to UKCM, the
main findings of which are summarised here.

2.6. Aerial Photogranhs

Aerial photographs of the site dating from 1948 were obtained from the National Monuments
Records of English Heritage. Due to copyright restrictions it is not possible to reproduce the
photographs in this report.
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In addition, a series of recent oblique aerial photographs of the site were specially
commissioned by SDA for the purpose of the ground investigation.

2.7. Landmark Environmental Database

The Landmark Environmental Database was consulted to provide information on the
environmental status of the site. The Landmark Report is included in the report to UKCM,
although the main findings are summarised here.

2.8. Previous Investigations

The main fmdings of the previous investigations carried out at the site (see Section 1.2) are
summarised later in this report.

4 SDAl07053/FlNAL
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3. SITE DESCRIPTION

3.1. Regional Setting

The site is located between the villages of Mapplewell, Stain cross and Blacker and is some
1.5 km east-south-east of Darton.

The National Grid Reference (NGR) for the centre of the site is 433,050E and 409.650N.

3.2. Site Features

3.2.1. Topograph\' and Land-Use

The site comprises a series of broad terraces formed in coHiery spoil which graduaHy fall to
the south.

In the north-west, the site boundary passes around the edge of a football pitch located within
an area of raised ground. To the north, the site is bordered by modern warehousing and
factory boildings.

The eastern site boundary is formed by Carr Green Lane, beyond which lies an area of
modem housing. The south-east boundary of the site passes around a number of commercial
and residential premises located off Carr Green Lane.

The southern boundary of the site is defined by a strip of recently planted birch woodland on
the northern margin of a large reclaimed colliery spoil tip. The reclaimed tip is presently used
as grazing pasture. The site is bordered to the west by residential properties located on Spark
Lane.

3.2.2. Surface Drainage

Surface run-off is generally directed to the south-west. Deep erosion gUllies are present in
many locations where coHiery spoil is exposed at the surface.

An area of marshy ground is present in the south-west corner of the site. Surface drainage is
mostly directed to this part of the site.

3.2.3. Site Access

The principal access into the site is via a narrow gated track located in the south-east corner of
the site.

3.2.4. EXisting Sen'ices

The sile is crossed by two overhead electric;ty lines and an underground sewer, the latter 111

the southern half of the site.
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3.3. Area Designations

For the purposes of this report, the site can be split into five principal areas as described
below.

3.3.1. Area 1 - North-West Recreational Area

This area includes the land presenlly occupied by the football pitch. The site generally
comprises colliery spoil sloping down to Area 2.

3.3.2. Area 2 - North-West Rail Sidings Area

The majority of this area consists of relatively flat-lying ground previously occupied by
railway Iincs and sidings. The site contains some dereliction with areas of demolition rubble
and old concrete foundations and structures.

3.3.3. Area 3 - Central Spoil Area

The maJonty of this area comprises trees and shrubs located on gently sloping ground
comprising mostly colliery spoil. The eastern pan of the site includes several concrete
structures, while in the south a major drainage ditch, which is partially culverted, trends
north-west to south-east.

3.3.4. Area 4 - Southern Lagoon Area

The southern part of this area was previously oceupicd by old slurry and tailings lagoons and
now comprises relatively flat-lying ground with areas of marshy ground in the west. Surface
water drains to the south-east comer through a ditch.

3.3.5. Area 5 - North-East Industrialised Area

The nonh-east pan of this area is characterised by widespread dereliction, areas of concrete
hardstanding and remnant brick and concrete foundations and structures.

3.4. Area Plan

A detailed plan showing the approximate extent of all five areas is included as Figure 2.

3.5. Site Geologv

3.5.1. BGS Data

The BGS map of the site indicates little or no superficial cover with Middle Coal Measures
strata at or close to the surface.
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The Coal Measures succession includes the economically significant Kent's Thick (AZ) and
Barnsley (A \IX) seams, both of which have been worked in the area. The sub-crop of the
Kent's Thick seam crosses through the site as shown on Figure 3.

The Barnsley seam lies approximately 60m below the Kent's Thick seam and is therefore not
within influencing distance of the surface. A number of other thinner seams, such as the
Kent's Thick Rider (lAZ) and Barnsley Rider (AY). are also present but are not of economic
significance.

3.5.2. Filled Ground

The majority of the site is covered by made ground which comprises colliery spoil. Boreholes
drilled hy BCOE indicate made ground between 0.6 and 9m thick. Boreholes drilled by SDA
on behalfofUKCM confirm similar thicknesses (i.e. 3.5 to 13.8m).

The thickness and distribution of the made ground deposits is shown on Figure 4. The
thickest deposits are present in the north-west corner of the site and beneath the shoulders of
the terraced areas.

3.5.3. Glacial Till

Previous investigations confirmed the presence of a thin layer of glacial till overlying bedrock
with recorded thicknesses up to 4.4m in the south ofthe site.

3.5.4. Coal Measures Bedrock

A plan showing rockhead contours is included as Figure 5.

3.6. Coal Mining

3.6.1. Coal Authority Report

The report confirms that the site is located within the likely zone of influence on the surface
from workings in nine seams of coal at shallow to 340m depth, with the last date of working
being 1981.

Although the site is not located within a geographical area for which further coal extraction
has been licensed or is awaiting licence, reserves of coal exist which could be worked in the
future.

A total of eight mine entries (five shafts and three adits) are reported in the site or within 20m
of the site boundary. Few treatment details are available regarding these entries and it is
possible that some have not been adequately stabilised. Further investigations will be required
to positively identit~\'the location ofthe entries and establish their current state.

A number of suspected gas vents into deep mine workings are present in Area I, the
approximate position of which are shown on Figure 3.

7 SDAI07053/FINAL
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The report confirms that the site is located within 800m of the geographical site boundary of
the l3arugh Bridge prospective opencast site for which a conditional licence to extract coal
was granted in 1994.

3.6.2. Mine Abandonment Plan

The Kent's Thick and Barnsley seams were worked underground from the former North
Gawber Colliery.

The Barnsley Seam workings are deep enough not to influence the surface. However, the
workings in the Kent's Thick scam have been recorded at relatively shallow depth beneath the
site.

An extract of the deep mine abandonment plan (dated 1920) is included within Appendix A.

3.6.3. Former Oreneast Workings

Former open cast workings along the outcrop of the Kent's Thiek seam have been identified in
Area 4.

A plan showing the approximate location of these backfilled excavations, as well as an outline
of the deep mine workings in the same seam, is included as Figure 3.

The workings were undertaken in 1974 for the construction of a number of slurry lagoons; a
mine completion plan presenting these details is contained in Appendix A which also
indicates the existence of previously unrecorded deep workings.

3.7. Historical Development

3.7.1. Preamble

Copies of the as maps of the site are provided in the previous report carried out for UKCM.

The following represents a summary of the site history, while the locations of the main
historical features are shown on a plan included as Figure 6.

3.7.2. OS Maps

The site remained largely as agricultural land until the latter half of the 19th Century. The
earliest as map dated 1854 shows the site to be occupied by numerous small fields with only
one solitary structure in the centre of the site identified as an 'Old Engine'.

Mining at North Gawber is known from at least 1849, but the earliest any activity is indicated
is on a map dated 1893. This shows the presence of colliery buildings, several shafts and coke
ovens in the north-east of the site and a mineral railway with rail sidings crossing from Spark
Lane in the west to Carr Green Lane in the east.

SlJA/07053/rINAL
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Subsequent OS maps over the next 50 years or so indicate very little development apart from
a gradual westerly and southerly expansion of the spoil tipping area alongside the railway and
to the south of the coke ovens.

The original North Gawber Colliery is known to have closed in 1922 and a new colliery
opened in 1926 which was then extended in 1949. The 1956 map indicates significant
changes which include demolition of the coke ovens and associated structures, construction of
new colliery buildings in the north-east corner of the site, expansion ofthe colliery spoil tip in
the north-west of the site, and the construction of an aerial ropeway depositing spoi I on a
large tip to the south-west of the site.

Further developments during the 1960's included the construction of several sets of lagoons
in the south-east of the site, an expansion of the main tipping areas in the north-west and into
the southern margin ofthc site, and the construction of overhead electricity powcr lines in the
cast of the site.

By 1973, the colliery spoil heaps in the northern, ccntral and southern parts of the site had all
become disused and the aerial ropeway dismantled. A map dated 1974 shows a conveyor
crossing Carr Green Lane to another tip located east of the site.

The 1974 map also shows a number of additional slurry ponds in the south-east of the site.
Several other sets of slurry and tailings ponds are shown on the 1977 map located across the
southern part of the site, including those constructed on backfill within a former open cast
excavation developed on the crop of the Kent's Thick seam in the south-east corner of the
site.

The North Gawber Colliery was eventtlally closed in 1988. The J 993 map shows considerable
changes to the site with the demolition and removal of the colliery buildings, dismantling of
the railway lines, sidings and conveyor, reclamation of the spoil heap to the north-west of the
site to create a football pitch, backfilling of the slurry lagoons, reclamation of the tip to the
south of the site and construction of new light industrial units to the north and south-east of
the site.

Other historical information relating to the site (dated 1982) indicates that a broad area south
of the railway and extending into Area 3 was levelled off and utili sed as a coal stocking
ground. The same plan shows that the lagoons in the south-west of the site acted as drying
areas for dredged tailings.

3.7.3. Aerial Photogl'aphs

A series of photographs taken just after the end of the Second World War in 1948 confirms
demolition of the coke ovens and some of the older colliery buildings. The spoil tips to the
nOlth-west and south-west of the site are evident with colliery spoil being deposited on the
latter tip via an aerial ropeway. The' Engine House' is also evident in the centre of the site.

A photograph taken in ]95 I generally confirms the layout of the colliery buildings as shown
on the 1962 OS map. Photographs taken in 1954, 1955 and 1957 show the progressive
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expansion of the main tip to the south-west of the site and areas of localised tipping to the
south of the railway line.

Photographs taken in 1966 confirm the presence of the main slurry lagoons in the south-west
(where the marshland now exists) and in the south-east of the site (not indicated by the OS
maps until J 974 and 1977).

Photographs taken in 1970 indicate no further tipping to the south of the sitc. A photograph
taken in 1972 confirms the construction of various conerele structures in the north-east corncr
of the site.

A pholograph dated 1973 confirms thai the southern pan of the main tip was used as a coal
stocking ground. Several impoundments or stockpiles are shown on the tip in the north-west
corner of the site.

The opcncast excavation in the south-east corner ofthe site is evident on photographs taken in
1974. By 1976, the excavation was restored and a new sel of lagoons constructed over the
former excavation. The same photograph shows a coal stocking ground on the tip area in the
north-east corner of the site. A photograph taken in 1977 shows a concrete road leading to the
new lagoons on the east side of the site.

The 1978 photograph shows re-shaping of the tip in the n0l1h-west corner of the site followed
by the construction of the football pitch. At about this time a series of what look like concrete
lagoons for watcr settlement or separation were constructed along the toe of the slope below
the football pitch. A photograph taken in 1980 shows the now restored tip area located south
of the site. However, the lagoons are not thought to have been restored until sometime after
1981.

A series of photographs taken in 1989 confirm the widespread demol ition of the former
colliery buildings, backfilling of the former lagoons and re-shaping of parts of the main tip.
Evidence of further re-shaping of the tip and the development of various industrial premises
can be seen in a photograph taken in 1997.

3.8. Landmark Environmental Database

3.8.1. Preamble

A copy of the Landmark Report dated 2004 is included in the report prcpared by SDA for
UKCM.

3.8.2. Agenc\' and Ihdrological Data

Within the search area, the report lists four air pollution controls located more than 800m east
of the site.

Three discharge consents for sewage and storm effluent operated by Yorkshire Water
Services Ltd. are listed 62m south of the site. A total of seventeen other discharge consents
are listed in the area but these are located more than 600m from the site.

10 SDA/07053/FtNAL
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The nearest surface water feature is located on the site, taking surface drainage from the site
as discussed previously,

Four pollution incidents to controlled waters are reroned within 80m of the site, Two relate to
discharges of chemicals/detergents from industrial premises on Carr Green Lane; two others
were recorded as unknown sewage discharges located to the north of the site, The incidents
are listed as Category 3 (Minor Incidents),

The substantiated pollution incident register lists one incident in the north of the site resulting
from a fire, Two incidents are listed 72m south of the site involving oils and crude sewage;
four other similar incidents are listed more than 800m from the site.

Thc River Dearne is assigned a GQA river qua)it)' grade C. One water abstraction is listed ).3
km west of the site. The site is not indicated to be at risk from flooding.

Aquifers are classified as either major, minor or non-aquifers depending on the amenity valuc
of the resource. A major aquifer would be a significant resource capable of producing large
amounts of water. Minor aquifers arc generally of local importance only. Non-aquifers
comprise low penneability strata with limited groundwater abstraction potential. With respect
to this site, the underlying bedrock is classed as a variably permeable minor aquifer.

Soils in the area are classed as having high leaching potential where pollutants in the soil are
likely to penetrate the soil layer and the soils do not have the ability to attenuate diffuse
pollutants.

3.8.3. Waste and Hazardous Substances Data

One licensed waste management facility is reported 183m east of the site at Wentworth Road.
The licence is registered to Mapplewell Autosalvage Ltd.

A Local Authority recorded landfill site is listed in the same area, but no details are available,
Three other landfill sites are listed more than 500m south-west and north-east of the site.

One registered landfill site is reported 43m east of the site. The site is listed as Blacker Hill
Quarries Ltd. but the license is no longer active. Another site is listed 265m south-west of the
site in the name of the fonner National Coal Board (NCB) for construction and demol ition
wastes, Three other registered landfill sites are listed more than 600m from the site.

One registered waste transfer site is listed 186m cast of the site on Wcntw0l1h Road for non-
hazardous and potentially combustible waste, One registered waste treatment or disposal site
is also reported in the same locality in the name of Mapplewell Autosall'age Ltd,

Within the search area there are no reported hazardous substances sites.

3.8.4, Gcological Data

The solid geology is described as belonging to the Lower Westphalian (Productive Coal
Measures). Eighty three BGS boreholes are recorded within Ikm of the site.

II SDA/07053/FINAL
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The site is reported to be in an area affected by coal mining: shallow mining hazards are rated
as low to moderate. The risk of subsidence hazards within the site due to gulls and cambering
is described as low, as are landslip subsidence hazards.

Data provided by the National Radiological Protection Board confirms that between I and 3%
of homes are above the Action Level for radon gas. The BOS confirms that basic radon gas
protective measures are required at the site.

3.8.5. Industrial Land-Use Data

The database lists forty seven contemporary trade directory entries within the search area, the
nearest of which is Specialised Aerosols Ltd. adjacent to the south-east corner of the site.

3.8.6. Sensitive Land-Use Data

The site borders an area of adopted green belt and is also located within a nitrate vulnerable
zone.

3.8.7. Summan' of nata

The principal findings from the Landmark Environmental Database are listed below:

• A surface water features receives the majority of site drainage in the south-east corner
of the site, The water is discharged into an un-named tributary of the River Dearne,

• Waste materials present at the site include some combustible items,

• The site is not at risk from flooding.

• The soils in the area are classed as high leaching potential and the Coal Measures
strata are a minor aquifer,

• A waste management facility/treatment site is located close to the site on Wentworth
Road, The site is used for recycling scrap metal and for the disposal of scrap vehicles
and tyres,

• The site is located in an area affected by coal mining with the potential for shallow
mining hazards and instability.

• Between 1% and 3% of homes within the area are above the Action Level for radon
gas, Basic radon gas protective measures are required as detailed later in this report.

• The contemporary trade directory lists Specialised Aerosols Ltd. located adjacent to
the south-east corner of the sile as a company involved in the packaging of chemicals.

• The site does not include any sensitive land-uses, although it borders an area of
adopted green belt and lies within a nitrate vulnerable zone.

12 SDA/07053/flNAL
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3.9. Previous Studies

3.9.1. British Coal Desk Stud"

The desk study compiled by British Coal in 1990 (Ref I) provides a useful summary of past
activities at the site, the main findings of which are described below.

In addition to coal mining, coke and gas production was carried out at the site with the by-
products from carbonisation processed at one of the nearby chemical works. Potential
contamination includes polyaromatie hydrocarbons (PAHs), petroleum hydrocarbons,
phenols, sUlphates and cyanides.

Specialised Aerosols Ltd., which is located adjacent to the south-east corner of the site,
produces cleaning and maintenance products. Chemicals are not manufactured at the site but
concerns in relation to this activity would be in the event of spillages or inappropriate
handling of chemicals.

The former Staincross Vitriol Works, which was located to the norih-east of the site on the
opposite side of Carr Green Lane, manufactured acids for bleaching and industrial cleaning
purposes. Waste products would have included pitch/tar, phenols, acid residues, heavy metals,
cyanide and sulphates.

3.9.2. BCOE Exploration Drilling

The North Gawber site was extensively drilled by BCOE in the early 1990's in connection
with a proposed open cast site. A series of plans were produced based on the borehole data
which have been examined as part of this study.

Relevant information extracted from the borehole logs is shown in Figures 4 and 5.

3.9.3. SDA Iuvestigation for UKCM

The investigation (Ref. 2) comprised the excavation of twenty nine trial pits and the drilling
of twenty cable percussion boreholes.

The main findings of the investigation are listed below:

• The trial pits were excavated to depths in the range 0.8 to 3.5m. Some of tile trial pits
were tenninated at shallow depth on buried sub-structures.

• The cable percussion boreholes were drilled to depths in the range 4.4 to 14.1m. Gas
and groundwater monitoring standpipes were installed in six boreholes.

• Made ground deposits comprising fine and coarse colliery discard and demolition
arisings were encountered across the entire site to depths ranging from 3.5 to 13.8m,
with the thickest deposits present in the north-west of the site.

13 SIJA107U53/1' t NI\L
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• Thin deposits of glacial till were encountered across much of the site beneath the
made ground deposits. Where present, they ranged in thickness from 0.3 to 2.5m.

• Bedrock comprising mudstone, siltstone and sandstone was encountered in the
boreholes at depths ranging between' 3.6 and 13.8m bgl.

• Perched groundwater was encountered in the superficial deposits. Groundwater in the
underlying Coal Measures strata is thought to be under-drained by old mineworkings
in the Kent's Thick and other worked seams.

• Gas monitoring indicates elevated carbon dioxide up to 5.4% by volume.

• Chemical analysis indicates elevated concentrations of arsenic, sulphate and TPHs
(mineral range organics) in the made ground deposits across large parts of the site,
with localiscd 'hotspots' of arsenic, copper, sulphide, TEM and PAl-Is. The analysis
confirms acidic conditions in the colliery spoil deposits.

• Tests on groundwater samples indicate elevated levels of hydrocarbons (TI'Hs) and
sulphates. Leachate tests indicate that the m,\iority of contaminants are not soluble
except in samples displaying low pHs.

• The former colliery and especially the coke works represent the principal source of
contamination, although the colliery spoils are a prime source of certain heavy metals,
sulphates and low pH's.

3.1O. Implications for Development

The findings from the desk study and the previous ground investigation raise concerns about a
number of key issues with potential implications for the re-development of the site.

These issues are listed below and have been addressed by the ground investigation described
in this report:

• The presence of significant quantities of colliery spoils at the site. Principal risks
relate to combustibility and the presence of elevated levels of heavy metals, sulphates,
sulphides and low pHs. The uncontrolled nature of the tipping may have given rise to
areas of loose and unstable ground.

• The former coke works could represent a potentially significant source of
contamination. Any such contamination may have been re-Iocated to other parts of
the site during the demolition and site clearance works.

• The former colliery buildings could represent a source of chemical contamination due
to spillages of fuels and lubricating oils.
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• Given the history of industrial development within and adjacent to the site, there is
the potential for migration of contamination and the importation of waste materials
into the site from elsewhere,

• Successive phases of industrial development and demolition have created the·
potential for significant remnant foundations and sub-structures,

• The presence of shallow underground mineworkings, shafts and ad its represent a
potential subsidence hazard if left untreated,

• The presence of fonner slurry lagoons and tailing ponds represent a potential hazard
for foundations,

• The presence of gases including carbon dioxide, methane and radon represents a
potential hazard to the end-users,
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4. FIELDWORK & LABORATORY ANALYSIS

4.1. Preamble

In order to supplement the information obtained from the previous investigations, a ground
investigation was undertaken by SDA in September and October 2007.

The fieldwork comprised the following:

• The excavation of seventy five trial pits (designated TPs 1 to 79) across the entire
site;

• The drilling of seventeen rotary open holes (designated BHs ROI [0 R 17) to
investigate the presence of shallow mineworkings and to rccord the thickness of the
made ground deposits;

• The boring of eighteen light cable percussion boreholes (designated BHs 101 to 118)
to investigate the superficial deposits;

• The installation of seven gas and groundwater monitoring standpipes III the light
cable percussive boreholes.

The ground investigation was undertaken in accordance witl1 BS 5930 (Ref. 5) and BS 10175
(Ref. 6). The locations of the exploratory holes are shown on Figure 2.

4.2. Trial Pits

Trial pits were excavated using a lCB 3CX hydraulic excavator to depths in the range 0.6 to
4.8m bgl.

Samples were taken from the trial pits comprising small disturbed samples for chemical
analysis and bulk disturbed samples for geotechnical analysis. Samples were generally taken
at J .5111intervals and at each significant change in soil type.

Attention was paid during the site works to recording areas of made ground and water-bearing
strata. In addition, an assessment was made ofthe side wall stability of the excavations.

Copies oflhe trial pit logs are included in Appendix B.

4.3. Rotan Open Hole Boreholes

The rotalY open hole boreholes were drilled by JB Site Investigations Ltd. using a Dando
Geotech hydraulic drilling rig to depths in the range 3.5 to 26m bgl.

BHs ROI to RIO, R 16 and R 17 were drilled (0 investigate the presence or othen,vise of old
mineworkings in the Kent's Thick seam. BHs Rll to R15 were drilled to confirm the
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thickness of made ground in areas where the trial pits and cable percussion boreholes were
prematurely terminated on obstructions.

Copies ohhe rotary open hole logs are included in Apllcndix C.

4.4. Cahle Percussion Boreholes

The cable percussion boreholes were drilled by .JH Site Investigations Ltd. to depths in the
range 4 to 13m bgl. All of the boreholes werc terminated in bedrock.

Standard Penetration Tests (S[,Ts) were carried out in granular materials or bedrock to
provide an cmpirical assessment of dcnsity. Driven undisturbed tube samples (U I00 samples)
were taken in cohesive strata.

Gas and groundwater monitoring standpipes comprising 50mm diametcr well screen (slotted
and un-slotted) were installed in selected boreholes. Tbe installation details arc shown on the
borehole logs.

Copies of the cable percussion borehole logs are included in Appcndix D.

4.5. Lahoratory Analysis

4.5.1. Preamble

Samples were submitted for a range of geotecbnical and chemical analyses carried out in
accordance with schedules prepared by SDA.

The geotechnical analyses were undertaken by Professional Soils Laboratory Ltd. (PSL) of
Doncaster. The chemical analyses were undertaken by Chemtech Environmental Ltd. (CEL)
of Consett.

4.5.2. Geotechnical Analvsis

Laboratory analyses wcre carried out on selected disturbed and undisturbed samples III

accordance with BS 1377 (Ref 7).

The following tests were carried out:

• Natural moisture content, Atterbcrg limits, particle size distribution (PSD) tests, quick
undrained triaxial compression tests, compaction tests (2.5 kg rammer method),
moisture condition value (MCV) tests, and California Bearing Ratio (CBR) tests,

The test certificates are included in Appendix E.

4.5.3. Chemical Analysis

Soil samples were analysed for the following:
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• Arsenic, water soluble boron, cadmium, chromium, copper, lead, mercury, nickel,
selenium, zinc, pH, sulphate, sulphide, cyanide, toluene extractable matter (TEM),
loss on ignition (LOI) and organic mailer content.

Selected samples were also ana lysed by microscopy for asbestos fibres.

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

• Calorific value (CV) tests on samples with loss on ignition values greater than 25%
by weight. Samples above this value are generally considered \0 be potentially
combustible (Ref. 8).

• Total sulphur, water soluble sulphate and water soluble magnesium on samples with
total sulphate levels exceeding 5,000 mg/kg.

• Phenols, total PAHs and petroleum hydrocarbons (speciated for carbon bands C,-C,o
(petrol range - GRO), CIO-C" (diesel range - DRO) and C'8-C,O (mineral oil range-
MO) on those samples with TEM levels exceeding 500 mg/kg.

• Speciated PAHs (EPA 16 priority compounds) for those samples with total PAl-Is
above 15 mg/kg (equivalent to the Generic Soil Screening Value determined for a
sandy soil with 5% organic matter and based on a residential land after-use with plant
up-take).

• Further speciated TPHs (aliphatic and aromatic carbon split) for those samples found
to exceed the GSSVs for anyone of the previously speciated TPH ranges (based on a
sandy soil with 5% organic matter content and a residential land after-use with plant
up-take).

Leachability tests were carried out on those soil samples with the highest levels of
contamination. Both the leachate samples and groundwater samples taken from the standpipes
installed in BHs 101, 104, 105, 109, 112, 115 and 118 were ana lysed for the following:

• Arsenic, water soluble boron, cadmium, chromium, copper, lead, mercury, nickel,
selenium, zinc, pH, sulphate, sulphide, cyanide, phenols, total PAH and total TPH.

The result summary sheets are included in Appendix F. Tabulated results which form part of
the contamination assessment (see Section 6) are included in Appendix G.

4.6. Standpipe Monitoring

Standpipes installed in BHs ]OJ, 104, 105, 109, 112, 115 and 118 were monitored for
groundwater Jevel, gas concentrations (oxygen, carbon dioxide and methane) and flows.

The gas monitoring was undertaken using an infra-red gas analyser and flow pod attachment.
The monitoring results are provided in Appendix H.
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5. GROUND CONDITIONS

5.1. Preamble

The site has been split into five areas largely on the basis of past industrial land-use. The
following discussion on ground conditions is based on the findings of this and the previous
ground investigation undertaken by SDA for UKCM.

For the purpose of the following discussion, the SDA investigation for UKCM is referred to
as the 2005 investigation.

The general distribution of soil types present across the site is shown on the geological cross
sections included as Figures 7 to 10. In compiling these sections, use has been made of all the
exploratory holes including those from the previous investigations as listed in the legend.

It should be noted that the ground conditions between the exploratory holes are approximate
only and significant variations in material type can occur Over relatively short distances. The
groundwater conditions shown on the cross sections are those identified at the time of the
investigation and during the subsequent monitoring. However, it should also be noted that
changes in groundwater levels can vary due to seasonal factors.

The site comprises variable types of made ground overlying thin deposits of glacial till. These
deposits are underlain by Coal Measures bedrock. In places, glacial till is absent and made
ground directly overlies bedrock.

5.2. Topsoil

Topsoil is generally absent from the site. Where present, it is of poor quality and typically less
than 0.2m thick.

A number of the trial pits excavated during the 2005 investigation encountered thin deposits
of soft and firm, grey and black, sometimes peaty S~TICLAY directly below the made
ground deposits. These deposits may represent a relict topsoil horizon which in most cases is
offaidy limited thickness (typically 0.3 to 0.9m thick).

A moderately strong hydrogen sulphide odour was detected in some of the trial pits where the
relict topsoil horizon was present.

5.3. Made Ground

5.3.1. Preamble

Made ground was encountered in all of the exploratoJ)' holes. The thickness and composition
was found to vary widely but for the most part the made ground comprises four principal soil
lypes which are described as follows:
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• Unburnt coarse colliery discard - typically firm, friable, dark grey, clayey, sandy
ORA VEL or sandy, gravelly CLAY with gravel of angular shale, sandstone,
mudstone, coal, ash and slag. These deposits also contain variable amounts of cobbles
and boulders.

• Burnt coarse collierv discard - typically red or brown, sandy GRA VEL of sub angular
burnt shale and clinker. These deposits also contain variable amounts of cobbles and
boulders.

• Fine collier.' discard - typically soft and firm, black, sandy SILT or CLA Y with coal
and shale.

• Demolition arisin~s - typically concrete, brick, tarmacadam, timber, metal plates and
bars, iron girders, various pipe work, fabric, machine belts, plastic, rubber, nails,
cables and glass.

The thickness of the made ground is shown on the plan included as Figure 4.

It should be noted that in most cases it is relatively easy to distinguish between the soil types
described above based on visual assessment only.

5.3.2. Area 1

The made ground deposits are between 4 and \3.8m thick and comprrse mainly medium
dense and dense, COarsecolliery discards.

An isolated pocket of fine discard was identified in TI' 2 at the location of a suspected former
pond.

No remnant foundations or sub-structures were identified within this area of the site.
However, British Coal records indicate that part of this area may comprise backfilled opencast
workings (see Figure 3) although no evidence has been found of any such workings in this
investigation.

5.3.3. Area 2

The made ground deposits arc between 1.2 and 7m thick, being thickest in the north and
south. The materials comprise a mixture of medium dense, burnt and un burnt colliery
discards.

Localised areas of concrete foundations and demolition arisings were identified in the vicinity
of several old structures still visible on the surface as indicated in Figure 2.

Buried sub-structures were identified at 2.1m bgl in TP 8, 1m bgl in TPIO (resting directly on
the underlying glacial till), a.6m bgl in TPII and 2.6m bgl in TP 12
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5.3.4. Area 3

This area represents the main part of the former North Gawber Colliery spoil tip.

The made ground deposits are from 1.8 to more than 4.21l1thick and comprise a mixture of
medium dense, burnt and unburnt, coarse colliery discards.

In the south of the area (BH 112), a 2.9m thick horizon of soft, wet silt with a strong organic
odour was noted resting directly on glacial till. This may represent finc discards including the
accumulation of some sediment resulting from crosion of the colliery spoil deposits.

No buried foundations or sub-structures were identified within this part of the site and the
only surface concrete encountered was a fonner paved road located at the east end of thc area
(as identified in TPs 24 and 25).

5.3.5. Area 4

Area 4 comprises the former lagoon and slurry ponds in the southern part of the site. The
made ground deposits are between 0.5 and 8.5m thick, being thickest along the southern cdge
of the site adjacent to the reclaimed spoil heap.

The made ground comprises mostly loose to medium dense, burnt and un burnt, coarse
colliery discards. Fine discards, 0.5 to 2.9m thick, were identified in and adjacent to some of
the fonner tailings ponds in the south and west of the area (notably in TPs 37, 40, 43 and BI-Is
112, ] 16, 117 and I] 8).

Some brick and concrete foundations (reinforced) were identified at 3m bgl in TP 35 and at
2.5m bgl in TP 36. An underground sewer is known to be routed through this part of the site
as mentioned previously.

5.3.6. Area 5

This area represents the most industrially developed part of the site in which the made ground
deposits include a significant proportion of demolition arisings, waste materials, remnant
foundations and other buried brick and concrete (possibly reinforced) sub-structures.

The made ground deposits are between 0.8 and IO.lm thick and comprise mostly medium
dense, burnt and unburnt, coarse colliery discards. It should be noted that the demolition
arisings are extremely variable in composition.

Brick and/or concrete foundations visible at or near to the surface were confirmed in TPs 47,
49, 5J, 62, 63, 64, 67, 70, 7J, 72, 74,75 and 76 as highlighted in Figure 2. These were found
to extend to depths up to 2.lm bgL

Other buried brick and concrete foundations and sub-structures were identified at depths
between 1.6 and al leasl 4rn bgl in TPs 52, 53, 54, 55, 56 and 58 (also shown in Figure 6).
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These are believed to represent the remains of the former coke ovens. No evidence of any
significant contamination was found in the vicinity of these foundations.

Elsewhere. buried foundations and sub-structures including brick walls etc. were identified in
TPs 71, 73, 75, 76 and 77 at 2.5 to 3.6m bgl. Buried remnant foundations and sub-structures
were encountered during the 2005 investigation inTI's 17, 18,24 and 25 at 2.1m to 3m bgl
and BHs 14 and ]5 at 2.]m to 3.6m bgl.

It should be noted that hydrocarbon odours were noted in TP 64 above a 0.7m thiek horizon
of fine discards. During the 2005 investigation. hydrogen sulphide and hydrocarbon odours
were recorded in TPs 14 and 15 respectively. No other visual or olfactory evidence of
contamination was found in this arca of the site.

5.4. Glacial Till

Glacial till generally comprises firm and stiff, sometimes soft, light grey, mottled light brown,
silty, sandy, sometimes gravelly CLA Y with occasional cobbles. The gravel comprises shale,
siltstone, sandstone, mudstone and coal.

In Area I, the glacial till deposits are up to 2.5m thick but occasionally absent. In Areas 2 and
3, the glacial till deposits are poorly developed with a maximum recorded thickness of2.5 and
1.9m respectively.

Thc glacial till deposits in Area 4 are better developed with thicknesses in some locations in
excess of 2.7m although the full thickness was not always proven. lr Area 5, a number of the
exploratory holes were unable to penetrate deep enough to reach the underlying glacial till
deposits or prove its full thickness. However, where this was possible, a maximum thickness
of 2.7m was recorded but frequently glacial till was absent. Occasional horizons of gravel
were encountered in TPs 67 and 70.

5.5. Bedrock

A plan showing rockhead contours is included as Figure 5.

Coal Measures bedrock was encountered at the following depth ranges in cach of the five
designated areas:

• Area I -4.6 to 13.8m bgl;
• Area 2 - 2.8m to 8.2m bgl;
• Area 3 - 3.5m to 4.9m bgl;
• Area 4 - 2.5m to 9.1m bgl;
• Area 5 - 104m to 10.1m bgl.

The rotary boreholes indicate bedrock comprising a sequence of sandstones, mudstones,
siltstones and coal. A coal seam, thought to be the Kent's Thick seam and some 0.3 to ] 2m
thick but averaging Im thick, was encountered at depths in the range 1.\ to 182m below
roekhead, becoming deeper to the north and east.
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The depths at which the Kent's Thick seam was identified in the rotary boreholes ties in very
closely with the findings from the BCOE exploration drilling undertaken in the early 1990's.

Broken ground resulting in air flush loss was recorded in BHs ROI and R02. The broken
ground was rccorded between 0.8 and 1.1m thick and is thought to indicate the presence of
unrecorded old mineworkings. Flush losses were also recorded in BH R07 in a 0.8m thick
horizon comprising soft coal at a depth of 1.1m below rockhead, through which the drill rods
sank under their own weight without any rotation.

The borehole was drilled very close to an area of previously unrecorded underground
workings thai were identified ill the old openeasl excavation ill Area 4 and the coal
intersection most likely represents an old pillar.

5.6. Minewnrkings

The location and layoul of former opcncast and recorded old underground mincworkings in
the Kent's Thick seam are shown in Figure 3. These details were digitised from the mine
completion and abandonmcnt plans included in Appendix A.

Thc exploratory drilling carried out by BCOE in the 1990's, and the recent rotary open hole
boreholes carried out by SDA, generally confirm the location of these workings but also
suggest the possibility of additional shallow workings elscwhere within the site.

An area of previously unrecorded workings was also identified during the opencast operations
which took place along the crop of the Kent's Thick seam in the east of the site (in Area 4).

The conclusion drawn from these findings is that there is a possibility of other unrecorded
workings present at the site which could have been developed from adits into the coal seam at
various locations along its SUb-crop. Additional workings may also be present that were not
included on the survcyed mine plans.

Guidance stipulates that where shallow mineworkings are present, remedial works are
required where the ratio of solid rock cover to extracted seam thickness is less than 10: I. This
is based on thc assumption that void migration above old pillar and stall workings is unlikely
to extend higher than about 10 times the seam thickness above the worked seam in typical
Coal Measures strata.

The position of the 10:1 solid cover line is shown in Figure 3 and is based on an assessment
of all the available rotary borehole information and assuming an average seam thickness of
1m. The area betwcen the sub-crop of the Kent's Thick seam and the 10:1 ratio line within
which remedial works will be required is estimated at 43,000 ml (or4.3 halo

5.7. Groundwater

Groundwater was encountered in a number of the trial pits, usually as small, steady seepages
from various levels between 2 and 4m bgl (i.e. within the made ground deposits), although
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more commonly from at or close to the interface betwecn thc made ground and the underlying
less permeable glacial till deposits.

Many of the seepages are thought to be associated with natural surface drainage features and
existing areas of low-lying ground.

Groundwater was only encountered in one of the cable percussion boreholes (BH J J 8) and
just one strike was reported during the rotal)' drilling in BH RO J at 8m bgl in mUdstone, rising
to 6.2m bgl in 20 minutes.

The groundwater monitoring carried out to date (January 2008) of standpipes installed in BHs
105,109,112,115 and 1]8 indicate groundwater levels in the range OJ to 7m bgl (BI-Is 10]

and ]04 were initially found to be dry). These readings suggest groundwater at elevations
between 7].6 and 87.6m AOD, with a hydraulic gradient generally from north to south across
the site.

The results are tabulated in Appendix H.

5.8. Gas Monitoring

The gas monitoring carried out to date (January 2008) indicates negligible levels of methane
(0.0 to 0.1% by volume) and low to moderate levels of carbon dioxide (0.0 to 11.8% by
volume) with negligible Dows (up to OJ litres/hour).

It is recommended that monitoring is continued for at least six months (approximately nine
readings in total) following which a detailed gas risk assessment should be carried out.

The results are tabulated in Appendix H.

5.9. Geotechnical Parameters

5.9.1. Prcam hie

The geotechnical results based on laboratory testing of samples taken during the current phase
of ground investigation are presented in the following sections.

The tesl certificates are included in Appendix E.

5.9.2. Made Ground

SPTs carried Ollt ;n the cable percussion boreholes indicate a wide range of 'N' values from
less than 5 to greater than 50, but generally in the range 10 to 30, suggesting mostly medium
dense conditions. However, it should be noted that very )oose conditions were identified in
BHs 112, 113, 117 and 118 within areas formerly occupied by slurry lagoons (fine discards).

Natural moisture contents lie in the range 9 to 26% (average J 7%) for the unburnt coarse
discards, 6 to 30% (average] 8%) for the burnt coarse discards and 12 to 4 J % (average 25%)
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for the fine discards. These results suggest vel''' little difference between the coarse discards,
although as expected, the fine discards exhibit significantly higher moisture contents.

Atlerherg limit tests on four samples of predominantly clayey unburn! coarse discards indicate
liquid and plastic limits in tbe range 37 to 47% (average 41%) and 20 to 23% (average 2] %)
respectivcly. These results indicate intermediate plasticity.

Atterberg limit tesls on six samples of fine discards indicate liquid and plastic limits in the
range 36 to 59% (average 47%) and 19 10 43% (average 26%) respectivcly. These results
indicate a variable deposit comprising intermediate plasticity clay and high plasticity silt.

Particle size distribution tests indicate that in general the coarse discards comprise c1aycy,
silty, sandy to very sandy GRAVEL with cobbles. The fine discards mainly comprise very
clayey and silty, slightly sandy GRAVEL or slightly clayey, very sandy SILT. However, it
should be noted that due to inevitable sampling bias, the PSD test results may underestimate
the percentage of cobbles and boulders.

Compaction tests on the coarse discards indicate maximum dry densities in the range 1.44 to
l.g4 Mg/m3 (mean result of 1.64 Mglm3) and optimum moisture contents ranging between 12
and 22% (mean result of 17%). These results suggest that the coarse discards will generally be
compacted slightly wet of optimum which is in keeping with results from similar materials at
other former colliery sites. It should be noted that the self-compaction density achieved in old
spoil heaps by loose tipping is gcnerally around 95% of the average achieved in laboratory
compaction tests (2.5 kg rammer). In the case of fine discards, a single test result indicates a
maximum dry density of 1.33 Mg/m3 at an optimum moisture content of20%.

CBR tests carried out on the coarse discards at natural moisture content indicate results in the
range 0.6 to 41.6%, with a mean of 22% which is in keeping with results from similar
materials at other former colliery sites. As expected, much lower CBR values in the range 0.2
to 0.3% were obtained for the fine discards.

MCV tests carried out at natural moisture content on the coarse discards indicate "alues in the
range zero to greater than 14, with a mean of 9.

Tests on five samples of made ground indicate water soluble sulphates in the range 300 to
1400 mg/I SO, (mean of gag mg/I) and pH values of6.6 to g.7 (mean of7.5). These results
are in addition to those obtained from the chemical analyses discussed in the preceding
section of this report.

5.9.3. Glacial Till

Only two SPTs were taken in glacial till deposits and these indicate 'N' values of I J and 22,
suggesting stiff and very stiff conditions.

Natural moisture contents lie in the range 14 to 33% with a mcan result of 25%.

25 SDA/07053/FINAL



North Gawber Colliery Sileo Barnstey
Ground Inyestigation Repon

Atterberg limit tests indicate liquid and plastic limits in the range 41 to 57% (average 48%)
and 20 to 28% (average 22%) respectively. These results suggest intennediate to high
plasticity.

Quick undrained triaxial compression tests indicate undrained shear strengths (c,,) in the range
57 to 140 kPa, with an average of99 kPa (stiff conditions).

Compaction tests indicate maximum dry densities in the range 1.55 to 1.70 Mg/m) (mean
result of 1.66 Mg/mJ) and optimum moisture contents ranging between 17 and 20% (mean
result of J 9%). These results suggest that the glacial till will generally he compacted slightly
wet of optimum.

CBR tests ill natunll moisture content indicate results in the range 2.2 to 4. J % with a mean

result of3.4%.

MCV tests carried out at natural moisture content indicate values in the range 2.3 to 7, with a
mean of 5. J.
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6. CHEMICAL CONTAMINATION

6.1. Preamble

The results of chemical analyses undertaken on soil and groundwater samples taken from the
exploratory holes are included in Appendix F, with summary tables included in Appendix G.

In total, one hundred and twenty six soil samples were selected for chemical analysis
comprising one hundred and four from the made ground and twenty two from the underlying
glacia] til] deposits. Selected samples of made ground wcre also subjected to leachate testing
to assess solubility and hence mobility in groundwater. A total of five groundwater samples
were taken from the standpipes.

For the purpose of the following assessment, the contamination results applicable to the five
main areas of the site (Areas] to 5) are discusscd separately. The site has therefore been
assessed based on five averaging areas.

6.2. Soils Methodology

6.2.1. Preamble

Initial screening of results was undertaken by comparison with particular assessment criteria.
The criteria adopted at this site are described below.

For the purpose of this report, assessment criteria for residential after-use with private gardens
were used in accordance with advice contained in CLR 10 (Ref. 9). These criteria are
designed to assess the potential impacts of chemica] contamination upon human health.

6.2.2. CLEA Soil Guideline Values

The CLEA model has been used by DEFRA and the Environment Agency (EA) to derive Soil
Guideline Values (SGYs).

SGYs are a screening too] for use in the assessment of land affected by contamination and as
such are designed to be protective of human health based on a range of after-use options
including residential with and without plant up-take, allotment and public open spaces, and
commercial/industrial. The SGY s are indicators to an assessor that soil contamination above
this level might represent an unacceptable risk to the health of site users and that further
investigation and/or remediation may be required.

To date, SGY s have only been issued for a small range of contaminants. In order to permit a
preliminary screening assessment, the SGYs applicable to residential land-use with plant up-
take (i.e. the most stringent type of after-use) were adopted.
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6.2.3. SDA Soil Screening Values

In the absence of SGVs for many of the commonly occurring contaminants, SDA in
association with Environmental Simulations International Ltd. (ESI) of Shrewsbury have
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 (1 to 4) and erra/O have
been coded by SDA/ESI into a human health risk assessment model. In the CLEA approach,
probability density functions (POFs) are required to allow probabilistic modelling of a
number of input and output parameters. The Monte Carlo simulation package 'Crystal Ball' is
therefore incorporated within a spreadsheet model to provide this facility.

The model has been developed and thoroughly tested using contaminants for which official
SGVs and EA toxicological reports already exist. Specifications of the conceptual model
options represented in the model, in terms of source, pathway and receptor are listed below.

Source

The source term host material can be specified as one of the standard soil types defined in
CLEA Briefing Note 2, 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 of5%.

Path",a,-

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 GSSV 5 provided in this report.

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

J. Ingestion of soil and household dust
2. Ingestion of contaminated vegetables and of soil attached to vegetables.
3. Dermal contact with soil and household dlls\.
4. Inhalation offugitive dust (indoor and outdoor).
5. Inhalation of val' ours (indoor and outdoor).

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.
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6.2.4. Range of GSSVs

At present, 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. Further
GSSYs are planned for the future in response to specific project requirements.

6.2.5. SDA GSSVs Model and Report

A full copy of the model and the associated report in which the derivation of the GSSVs is
fully explained is available from SDA.

6.3. Analvsis of Soil Data

A two ticr assessment of the contaminants posing a risk to human health is recommended.
The first level screening is intended to identify those contaminants that exhibit concentrations
above the screening levels. The second, more detailed level, involves the following statistical
analysis:

• The Mean Value Test: the sample mean for a small number of samples may be
significantly less than the true (population) mean. Therefore, a no remedial action
decision based on a small number of samples may not be adequately health protective.
The approach used is to identify the 95% confidence limits of the measured mean and to
compare the upper 95th percentile witb the Soil Guideline Value.

• The Maximum Value Test: this is used to determine if the maximum value of a set of
results is an 'outlier' or part of the anticipated range for the site as a whole.

The following screening assessment is based on all the available test results. The results
applicable to the made ground and glacial till deposits are tabulated in Appendix G and
discussed below for each ofthe five averaging areas.

6.3.1. Made Gronnd

Seven samples were analysed. The first level screening assessment indicates elevated levels
of arsenic (Table I) in three samples. The mean value test for arsenic confirms a US" value
of23.9 mg/kg, thus the mean value test is failed.

With regard to inorganic and organic compounds (Tables 2, 3, 3A and 3B), the following was
determined:

• Inorganic compounds· none of the samples were found to exceed the site screening
values apart from one low pH result (3.5) taken from a sample in TP 1.

• Organic compounds only one sample (from TP 2) exceeded the TEM site screening
value of 500 mg/kg (Table 3). Further speciated tests on this sample for organic
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compounds (based on 5% SaM) indicate no significant PAHs (Table 3A) and only
slightly elevated TPHs in the range CwC" (Table 3B). This sample is not considered
to represent a contamination 'hotspot'.

Fifteen samples were analysed. The first level screening assessment indicates elevated levels
of arsenic (Table 4) in twelve samples. The mean value test for arsenic confirms a US" value
of 31.8 mg/kg, thus the mean value test is failed.

With regard to inorganic and organic compounds (Tables 5, 6, 6A and 6B), the following was
determined:

• Inorganic compounds - two samples exceeded the site screening value of 10,000
mg/kg for total sulphate. The mean value test for sulphate confirms a US95 of 13,665
mg/kg, thus the mean value test is failed. Three samples exceeded the site screening
value of 5000 mg/kg for total sulphur. The mean value test for total sulphur confirms
a US95 of] 0,512 mg/kg, thus the mean value test is failed. Five samples recorded pH
values below the site screening value of 5.5.

• Organic compounds, six samples exceeded the TEM site screening value of 500
mg/kg (Table 6). Further speciated tests on these samples for organic compounds
(based on 5% SaM) indicate slightly elevated PAHs (benzo(a)pyrene) in two samples
from TP 5 (Table 6A), but no elevated TPHs (Table 6B). This sample is considered to
represent a localised 'hotspot' of contamination.

Nineteen samples were analysed. The first level screening assessment indicates elevated
levels of arsenic (Table 7) in twelve samples. The mean value test for arsenic confirms a US9,

value of 58.2 mg/kg, thus the mean value test is failed.

One sample (from TP 21) recorded elevated nickel. However, the mean value test confirms a
US" value for nickel of33.2 mg/kg, thus the mean value test is passed for nickel.

With regard to inorganic and organic compounds (Tables 8 and 9), the following was
determined:

• Inorganic compounds - seven samples exceeded the site screening value of 10,000
mg/kg for total sulphate. The mean value test for total sulphate confirms a US.5 of
13,093 mg/kg, thus the mean value test is failed. Seven samples exceeded the site
screening value of 5000 mg/kg for total sulphur. The mean value test for total sulphur
confirms a US" of 10,211 mg/kg, thus the mean value test is failed. Eleven samples
recorded pH values below the site screening value of 5.5.
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• Organic compounds - none of the samples were found to exceed the TEM site
screening value of 500 mg/kg (Table 9). No further organic analysis was therefore
carried out.

Twenty five samples were analysed. The first level screening assessment indicates elevated
levels of arsenic (Table J 0) in thirteen samples. The mean value test for arsenic confirms a
US9; value of 45.2 mg/kg, thus the mean value test is failed.

With regard to inorganic and organic compounds (Tables I 1,12, 12A and 128), the following
was determined:

• Inorganic compounds - six samples exceeded the site screening value of 10,000
mg/kg for total sulphate. The mean value test confirms a US's value of 9,838 mg/kg,
thus the mean value test is passed. Seven samples exceeded the site screening value
of 5000 mg/kg for total sulphur. The mean value test for total sulphur confirms a US's
value of 7273 mg/kg, thus the mean value test is failed. Eight samples recorded pH
values below the site screening value of 5.5.

• Organic compounds - two samples exceeded the TEM site screening value of 500
mg/kg (Table 12). Further speciated tests on these samples for organic compounds
(based on 5% SaM) indicate elevated PAHs (benzo(a)pyrene and
dibenz(ah)anthracene) in TP 36 and TP 45 (Table 12A), but no elevated TPHs (Table
128). These samples are considered to represent localised contamination 'hotspots'.

Thirty eight samples were analysed. The first level screening assessment indicates elevated
levels of arsenic, copper, nickel and zinc (Table 13). The mean value test confirms US"
values as tabulated below.

Contaminant Screening Value Units US95 Result Revised US95 Result
Arsenic 20 (SGV) mglkg 64.80 -
Copper ]30 (GSSV) mg/kg 78.67 66. t 5
Nicket 50 (SGV) mglkg 30.86 -
Zinc 580 (GSSV) mglkg 2 t2.7t 119. t t

The mean value test is failed for arsemc. Outliers or 'hotspots' of copper and zmc with
concentrations significantly above the site screening values were identified at TP 50 and TP
58 respectively.

With regard to inorganic and organic compounds (Tables 14, 15, 15A and 15B), the following
was determined:

• 1norganic compounds - twelve samples exceeded the site screening value of 10,000
mg/kg for total sulphate. The mean value test for total sulphate confirms a US., of
13,745 mg/kg, thus the test is failed. Sixteen samples exceeded the site screening
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value of 5000 mg/kg for total sulphur. The mean value test for total sulphur confirms
a US" value of ]0,364 mg/kg, thus the mean value test is failed. Six samples
recorded pH values below the site screening value of 5.5.

• Organic compounds - fourteen samples exceeded the TEM site screening value of 500
mg/kg (Table 15). Further speciated tests on these samples for organic compounds
(based on 5% SaM) indicate elevated levels of PAHs and TPHs. High concentrations
of PAHs including naphthalene, benzo(a)anthracene, benzo(b )fluoranthene,
henzo(k)fluoranthene, benzo(a)pyrene and dibenz(ah)anthracene Crable J SA) were
identified particularly in TI' 72 and to a lesser extent in TP 77 and TP 79. Slightly
elevated TPHs in the aromatic C,-C, and aliphatic C)()-C12 ranges were recorded in TP
66 and TP 47 respectively (Table 1513).On inspection, the speciated results from TPs
47, 72, 77 and 79 suggest that these samples represent localised 'hotspots' of
contamination which may require fwiher investigation.

Combustihility

As mentioned in Section 4.5.3, samples of made ground with elevated LOI values (i.e. >25%
by weight) were also subjected to CV tests. A summary of the results for each of the five
designated areas is provided below:

• Area] - 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
5235 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] 901 to 7277 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. CV tests on all five samples indicate results in the
range 5142 to 11,488 kJ/kg.

• 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. CY tests on the two samples indicate results of
7875 and 13,389 kJ/kg.

• Area 5 - La] values in the range] 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 7411 kJ/kg.

The LOI tests confirm that fifteen samples from the made ground deposits exceeded the site
screening value of 25% by weight, thus confirming that the samples are potentially
combustible due to the presence of residual coal.
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Tests carried out on the same fifteen samples indicate CVs up to a maximum recorded value
of 13,389 kJ/kg and generally above 5000 kJ/kg. It should be noted that the average coal
content of colliery spoil tips in the UK is about II % but with large regional variations.

Ashesto'

The trial pits found no evidence of asbestos in the ground and laboratory tests on seven
samples of made ground found no evidence of any asbestos fibres eilher.

However, in view of the site history the possibiJity exists that asbestos may lie presently
undetected at depth within the site. It is therefore advised that a 'watching brier is adopted
during the site works and if asbestos or suspected asbestos is found, appropriate advice should
be sought. Adequate provision should be allowed for the time and cost involved in removing
asbestos materials from the site, if present.

Tests A pplieahl<' to Concrete Design

As mcntioned in Section 4.5.3, total sulphur, water soluble sulphate and water soluble
magnesium tests were carried out on samples with total sulphate levels above 5,000 mg/kg.

A summary of results applicable to the five designated areas is provided below:

• Area] - total sulphate levels in the range 362 to 6544 mg/kg. Total sulphur, water
so]uble SUlphate and magnesium levels of 3957 mg/kg, 1750 mg/I and 35 mg/I
respectively (one sample).

• Area 2 - total sulphate levels in the range 1021 to 45,992 mg/kg. Total sulphur, water
soluble sulphate and magnesium levels of 2750 to 17,073 mg/kg, 933 to 3303 mg/l
and 18 to 51 mg/I respectively.

• Area 3 - total sulphate levels in the range 1227 to 31,669 mg/kg. Total sulphur, water
soluble sulphate and magnesium levels of 2231 to 13,050 mg/kg, 52 to 25,406 mg/I
and 5.8 to 22] mg/I respectively.

• Area 4 - total sulphate levels in the range 519 to 31,948 mg/kg. Total sulphur, water
soluble sulphate and magnesium levels of 3217 to 8671 mg/kg, 107 to 3192 mg/I and
16 to 321 mg/I respectively.

• Area 5 - total sulphate levels in the range 412 to 66,589 mg/kg. Total sulphur, water
soluble sulphate and magnesium levels of 1969 to 23,120 mg/kg, 30 to 2229 mg/I and
1.5 to 87 mg/I respectively.

6.3.2. Summan' of Results - Made Ground

A total of one hundred and four samples of made ground were ana lysed. Within each of the
five averaging areas, elevated levels of arsenic were identified. The presence of significant
arsenic contamination in the made ground c1eposits is confirmed by the results of the mean
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value test which indicate US" values ranging from 23.9 to 64.8 mglkg compared to the SGY
of20 mg/kg.

The first level screening assessment also confirms elevated concentrations of nickel in Area 3
and copper, nickel and zinc in Area 5. The mean value test confirms no significant
contamination of the made ground deposits as a whole in either of these areas. However, the
test highlights the presence of localised 'hotspots' of copper and zinc in the vicinity ofTPs 50
and 58 respectively in Area 5 which may require further investigation to assess the extent of
the contamination.

Elevated concentrations of total sulphate were found in a number of samples from across the
site although the mean value test confmns failures for Areas 2, 3 and 5 (not Area] and 4)
with USg, values in the range 13,093 to 13,745 mglkg compared to the site screening value of
10,000 mg/kg. High sulphate concentrations are to be expected where colliery spoil is present
due to the oxidation of metallic sulphides commonly found in these deposits.

The analysis generally confmns acidic conditions in the made ground deposits with pH values
as low as 2.7 but with a large number below 5.5. These results are fairly typical of colliery
spoil deposits and are due to the gradual breakdown of pyrite by oxidation and weathering.

Further speciated tests on those samples exceeding the TEM site screening value of 500
mg/kg indicate no significant contamination of made ground deposits with respect to PAHs or
TPHs anywhere on the site aparl from localised contamination 'hotspots' in TP 5 in Area 2,
TPs 36 and 45 in Area 4, and TPs 47, n, 77 and 79 in Area 5 which may require further
investigation. The main point of note is that no evidence of significant contamination has
been found in association with the former coke ovens in Area 5.

Tests to determine LO] and CY confinn that some of the made ground deposits are potentially
combustible. No asbestos fibres were identified in the made ground samples although this
should not be taken as confirmation that asbestos is absent from the site and in particular
within the made ground deposits and demolition arisings.

In view of the site history and the size of the site, it is possible that presently undiscovered
areas of contamination may exist at the site. Allowance will need to be made for excavating
and stockpiling any such materials for a further detailed assessment to be carried out with a
view to detennining the most suitable remediation and/or disposal options.

6.3.3. Glacial Till

Are" 1

One sample was analysed. The first level screening assessment indicates no significant
contamination with respect to metals, inorganic or organic compounds (Tables 16 to 18).

Area 2

Three samples were analysed. The first level screening assessment indicates no sign ificant
contamination with respect to metals or inorganic compounds (Tables 19 and 20).
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One sample was found to exceed the TEM screening value of 500 mg/kg (Table 21). Further
speciated tests on these samples for organic compounds (based on I% SaM) indicate no
significant levels ofPAHs and no elevated levels ofTPHs (Table 21A).

Five samples were analysed. The first level screening assessment indicates elevated levels of
arsenic (Table 22). The mean value test confirms 8 US'5 value of 36 mg/kg. thus the mean
value test is failed.

No elevated levels of inorganic compounds were identified (Table 23). One sample was found
to exceed the TEM screening value of 500 mg/kg (Table 24). Further speciated tests on this
sample (from TP 26) for organic compounds (based on 5% SOM) indicate elevated
benzo(a)pyrene representing a localised 'hotspot" (Table 24A), but no significant levels of
TPHs (Table 24B). One sample recorded a Inw pH below the site screening value of 5.5.

Six samples were analysed. The first level screening assessment indicates no significant
contamination with respect to metals, inorganic or organic compounds (Tables 25 to 27).

Seven samples were analysed. The first level screening assessment indicates no significant
contamination with respect to metals, inorganic or organic compounds (Tables 28 to 30).
Three samples recorded low pH values below the site screening value of 5.5.

Tests Applicable to Concrete Design

As mentioned in Section 4.5.3, total sulphur, water soluble sulphate and water soluble
magnesium tests were carried out on those samples with total sulphate levels exceeding 5000
mg/kg.

A summary of results applicable to the five designated areas is provided below:

• Area] - total sulphate levels in the range 230 mglkg (one only).

• Area 2 - total sulphate levels in the range 346 to 4009 mg/kg.

• Area 3 - total sulphate levels in the range 1399 to 9961 mg/kg. Total sulphur, water
soluble SUlphate and magnesium levels of 2448 to 3239 mg/kg, 15 to 38 mg/l and 103
to ] 04 mg/l respectively.

• Area 4 - total sulphate levels in the range 453 to 7219 mg/kg. Total sulphur, water
soluble sulphate and magnesium levels of 584 mg/kg, 455 mgll and 34 mg/l
respectively (one only).
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• Area 5 - total sulphate levels in the range 375 to 6577 mg/kg. Total sulphur, water
soluble sulphate and magnesium levels of 2217 mg/kg, 715 mg/l and 8.8 mg/I
respectively (one only).

6.3.4. Sum man of Results - Glacial Till

A total of twenty two samples of glacial till were analysed. Elevated arsenic was identified in
Area 3 although a 'hotspot' with high concentrations of benzo(a)pyrene was also found in a
sample from TP 26 in the same area.

In general, the glacial till deposits do not contain any significantly elevated concentrations of
organic contaminants (TPHs and PAHs). In addition, no contamination with respect to
inorganic compounds was identified anywhere in the site.

It should be noted, however, that several samples from Areas 3 and 5 recorded low pH values,
thus suggesting acidic conditions.

6.4. Analvsis of Leachates

A total of nine made ground samples taken from the worst areas of contamination across the
site were submitted for leachate testing and the results compared with the UK Drinking Water
Standards (Ref. 10). The results are summariscd in Table 3 ) in Appendix G.

The results indicate elevated concentrations of sulphates and PAHs in just three and two
samples respectively. However, elevated levels of TPHs were identified in all nine samples.
These results suggest soluble and hence potentially mobile concentrations of TPHs, and to a
lesser extent, sulphates and PAHs in the made ground deposits.

6.5. Analvsis of Groundwater

A total of five groundwater samples from the standpipes were analysed and the results
compared with the UK Drinking Water Standards (Ref. 10). Groundwater was absent from
the standpipes installed in Areas 1 and 2.

The results are summarised in Table 32 in Appendix G.

Elevated concentrations of cadmium, nickel, selenium, boron and sulphate and low pH were
identified in the groundwater sample taken from BH 105 in Area 5. Elevated concentrations
of sulphate were recorded in the groundwater across the entire site with elevated
concentrations of nickel and TPH recorded in Areas 3/5 and 3/4 respectively.

6.6. Conceptual Model

6.6.1. 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
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based on tbe information contained m this report and draws on tbe information provided
above.

6.6.2. 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
(people, structures, controlled waters, etc.), and whether that contact is likely to be potentially
harmful.

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 cnvironmental 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 associateel
structures. Much of the site was also covered in colliery spoil heaps anel slurl)' lagoons. The
site is undermined 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.

6.6.3. Sources of Contamination

The ground investigation confirms the presence of elevated levels of arsenic in the made
ground deposits across the entire site. Localised areas of copper and zinc were also recorded
in Area 5.

Elevated concentrations of sulphates were identified in the made ground deposits in Areas 2,
3 and 5 and tests confirm generally acidic conditions over much of the site. Tests also indicate
that the made ground deposits are potentially combustible.

Localised areas of hydrocarbon contamination were identified in Areas 2, 4 and 5. It should
be noted that no evidence of significant contamination was found in the area occupied by.the
fonner coke ovens in Area 5.

The underlying glacial till deposits do not contain any significant contamination with the
exception of elevated arsenic in Area 3 and a localised area of PAH contamination.

Tests on groundwater samples recovered from the standpipes indicate elevated concentrations
of cadmium, nickel, selenium, boron and sulphate in Area 5 (which may be due in part to a
low pH facilitating mobiJisation of these elements). Otherwise, high concentrations of
sulphate exist in the groundwater across most of the site and elevated levels of nickel and
TPHs are present in Areas 3/5 and 3/4 respectively.
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6.6.4. Receptors

The receptor is the potential reCIpIent of the pollution to which significant harm or
deterioration in quality may be caused.

The receptors under consideration include the following:

• Human site users - site workers and the residents of the houses and apartments.

• Groundwater.
• Surface water courses.
• Vegetation - landscaping following re-development of the site.
• Adjacent land and properties.
• Buildings on the site - services and foundation concrete.

6.6.5. Pathways

Migration pathways are the routes by which contamination may move towards the targct. The
pathways for exposure of human targets include dennal contact, ingestion and inhalation.
Humans may also come into contact witb 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 pbytotoxic contaminants dissolvcd 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 patbways 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.

6.6.6. The Model

A representation of the conceptual model discussed in this report is presented as Figure 11.
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7. DEVELOPMENT CONSTRAINTS

Based on the findings of the ground investigation and also the findings of the previous
investigations described in Section 3.9, it is possible to identify the following development
constraints wbich will need to be addressed by the design:

• The sloping nature of the site and the presence of several broad terraces which
gradually fall to the south. It is likely that preparatory earthworks will be required to
provide a development plateau for subsequent development.

• The presence of areas of surface hardstanding and remnant concrete and brick
foundations and sub-structures. These obstructions are present mostly in Areas 2 and
5 and relate to the former use of' the site as a colliery (see Figures 2 and 6).

• The presence of thin to moderately thick but occasionally thick deposits of made
ground and principally colliery spoil comprising coarse and fine colliery discards
across the entire site (see Figure 4).

• The presence of former mine entries including shafts and adits within the proposed
development area (see Figure 3).

• The presence of shallow old mineworkings in the Kent's Thick seam which sub-crops
across the site (see Figure 3).

• The presence offonner open cas! areas along the sub-crop ofthe Kent's Thick seam in
Area 4 (see Figure 3). The report also refers to the possible presence of suspected
open cast workings in Area 1 (see Section 5.3.2 and Appendix A) but no evidence for
this has been founded in the ground investigation.

• The presence of presently undetected areas of contamination In the made ground
deposits and especially within the previously developed areas of the site (i.e.
principally Areas 2 and 5).

• The presence of elevated levels of heavy metals, sulphates and acidic conditions
within the made ground deposits. The contamination assessment confinns only
localised areas of hydrocarbon contamination and in general no significant levels of

. TPHs or PAHs were found in the made ground deposits, although it is possible that
presently undiscovered areas of contamination might exist which may require
remediation andlor disposal.

• The presence of residual coal in the collie!)' discards and the possibility of accidental
ignition by surface fires.

• The presence of methane and carbon dioxide in the made ground deposits and the
underlying Coal Measures strata. In addition, the site lies within a radon gas affected
area and therefore basic radon gas protection measures are advised.
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The following section on development considerations addresses all of the above issues and
indicates areas where further investigations are required in order to progress the detailed
design of the site.
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8. DEVELOPMENT CONSIDERATIONS

8.1. Preamble

For the purpose of the following discussion, it is assumed that the entire site will be
developed, although in view of its size it is likely that the works will be progressed in phases
with Phase 1 comprising the development of the northern half of the site as shown on Figure
12,

In order to provide a development area suitable for the construction of houses it is likely thai
preparatory earthworks will be required comprising a fairly extcnsive cut-and-fill exercise to
create a gradual fall from north to south across the site. The earthworks will therefore
comprise the reduction in ground levels in the north of the site and the raising of ground
levels in the south of the site using fill generated from the cuttings in the north. To minimise
under-build, the post-earthworks grade across the site should not exceed about I in 35.

A typical cut-and-fill profile through the site is included as Figure 13. The section is taken
through the approximate centre of the site from north to south, As can he seen, the ground
levels within the northern part of the site will be reduced by up to 5m but typically between 2
and 4m, The lower lying southern pari of the site, beyond chainage 200, will be raised hy up
to 8m offill but more typically by 2 to 5m to give a post-earthworks grade of approximately]
in 40 (i,e, less than] in 35). Reference to the cut-and-fill profiles provided by GSY confirms
that the majority of the Phase 1 development area will be located ill cut.

It is anticipated that the majority of the fill generated from the earthworks will compnse
coarse colliery discards and in particular burnt and unburnt colliery spoil similar to that
described in Section 5.3.1. In addition, variable amounts of secondary aggregate may be
available from the re-processing of concrete and brick foundations, sub-structures and
hardstanding, principally from Areas 2 and 5. Tests on samples ofthe coarse discards confirm
that they should be suitable for re-use in earthworks subject to the compaction being
undertaken in accordance with a detailed specification (to be prepared under separate cover)
and provision included for supervision of the works and post-placement compliance testing
and monitoring of the compacted soils,

The Phase] development will comprise the construction of a large number of houses with
private gardens, drives and roads, The houses will be of conventional construction comprising
two-storey detached, semi-detached and link properties, as well as three apartment blocks. It
is anticipated that with the exception oftbe apartments the structural loads will be low.

8.2. Nature of Obstructions

As previously discussed, areas of surface hard standing and remnant brick and concrete
foundations are present mostly within Areas 2 and 5, but especially Area 5 where the majority
of the fonner colliery buildings were located (see Figure 2),
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The surface hardstanding should present few problems. The buried foundations and sub-
structures are quite extensive and comprise reinforced concrete and substantial brick
foundations which are likely to require the use of heavy plant and hydraulic breakers.

For the most part, the remnant foundations and sub-structures are present to 401 bgJ. However,
the possibility exists that some obstructions could extend to depths in excess of 4m and where
present these should be 'chased-out' in the earthworks.

Buried foundations and sub-structures will give rise to 'hard spots' below the site which may
prcjudice the performance of foundations constructed above them.

The approximate location of the main colliery buildings and coke ovens based on information
taken from the historical maps (see Section 3.7.2) is shown on Figure 6. Based on this
information, it is possible to plot the area within which the majority of buried foundations and
sub-structures are likely to be present. This area is indicated on Figure 14.

The area shown OnFigure 14 is also the area within which the greatest potential for chemical
contamination exists. Thc earthworks will also permit a further re-assessment of the ground
conditions and assist in identifying any presently undiscovered areas of contamination for
subsequent treatment.

8.3. Treatment of Obstructions and Supen'ision

It is recommended that all obstructions are removed and re-processed as secondary aggregate
for re-use in the works. All obstructions should be removed in order to allow maximum
flexibility in the plot layout and to generate as much good quality secondary aggregate as
possible.

Where obstructions are removed from below the proposed development level, it is
recommended that the excavations are reinstated with engineered fill as previously advised in
Section 8.1.

The removal of the remnant foundations and sub-stmctures should be supervised on a full-
time basis by a qualified engineer or environmental scientist. The individual appointed to
carry out this work will also be responsible for identifYing and making sure that any
contaminated or suspected contaminated soils andior groundwater are removed and stored on
site for subsequent assessment and treatment in accordance with a detailed Remediation
Method Statement (RMS).

8.4. Shallow Mineworkings and Mine Entries

8.4.1. Preamble

The site is underlain by bedrock of the Middle Coal Measures. The Kent's Thick seam sub-
crops through the site as shown on Figure 3 and it is this seam which has been worked at
shallow depth below the site and within influencing distance of the surface.
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The extent of recorded mineworkings at the site is also shown on Figure 3. The records
indicate the following:

• Two adits which are thought to have been driven to intersect the Kent's Thick seam
within the central part of the site.

• Three mine shafts located within the central part of the site and adjacent to the
northern and western site boundaries.

• The presence of shallow underground mineworkings in the Kent's Thick seam from
its sub-crop and extending beneath most of the northern half of the site.

• The presence of an area of former open cas! workings along the sub-crop of the Kent's
Thick seam within Area 4 (area shaded blue OnFigure 3).

8.4.2. Mincworkings in Kcnt's Thick Scam

It is thought likely that the workings in the Kent's Thick scam were carried out by bard and
pillar. Access to the coal was by shafts (i.e. the three shafts referenced above) and adits from
the sub-crop with associated roadways. Unworked pillars of coal were left in-situ to support
the roof of the workings, thus enabling large quantities of coal to be extracted through single
or pairs of shafts. Initially, the pillars were haphazard in size and arrangement and the rooms
were generally quite small. However, more systematic methods were developed in the mid to
late 1800s with intersecting roadways driven in the seam, fanning pillars of a more uniform
SIze.

After the initial extraction, partial or total robbing of pillars often took place as is thought
possible in the north-west corner of the site where the records indicate an extensive area of
goaf. Such extraction was essentially a retreat operation (i.e. it commenced at the extremity of
the workings and proceeded towards the entrance). Initially there is very little subsidence but
it eventually occurs if pillars settle into the mine floor, through collapse from overload after
weathering, or if deliberately removed. However, at shallow depths crushing of coal pillars is
rare. The resulting ground settlements are likely to be erratic and independent of time, with
some 70% of all old workings liable to further collapse.

Shallow mineworkings have the potential to cause building and development problems
because the size and condition of the workings are very difficult to establish. Where the depth
is such that surface subsidence is considered likely - as is the case at this site - measures are
required to mitigate the risk.

8.4.3. Surface Stability in Undermined Areas

Shallow mineworkings (less than SOm bgl) can have severe implications all surface stability.
The main design concern is failure of the strata forming the roof of the workings with
subsequent upward migration of voids.
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Roof collapse is the deformation of the strata above a working void, usually along
discontinuities (bedding planes and joints). This can manifest itself in various forms
depending on the orientation and frequency of the discontinuities. The roof collapse process
occurs progressively until the material collapsing into the workings (which occupies a greater
volume than in its undisturbed state) fiJls the void thereby arresting the collapse mechanism.
Alternatively, collapse may be arrested before thc void is filled when a strata of high tensile
strength effectively spans the migrating collapse front (e.g. competent sandstone horizon). For
shallow workings, voids may migrate and reach the stlrface before the workings have been
totally filled. This type of collapse may occur many years after the original mining.

The conventional approach to the problem is to identify a zonc of possible subsidence, based
on a safe depth below which collapse of workings would not be expected to affect the ground
surface. It should be noted that where workable seams underlie a site, some risk of ground
subsidence is present. The definition of a safe depth is based on accumulated experience and
case histories which suggest that collapse of workings below this depth do not generally affect
the ground surface.

8.4.4. Void Migratiun

Experience has shown that the maximum height of collapse that can occur abovc a seam In

typical Coal Measures strata is about 8 to 10 times thc seam thickness or extraction height.

A detailed discussion regarding the mechanisms of roof collapse can be found in CIRIA
Special Publication No. 32 (Ref. II). The guidance contained in this publication has been
adopted by the National House Building Council (NHBC).

In accordance with the above publication, the NHBC recommend that construction should
only proceed above shallow, untreated workings where there is a minimum rock cover of
10:1. Where the cover is partially constituted by competent clay materials (which is not the
case at this site), it is acceptable to assume an effective rock cover of 50% of the total
thickness. The Kent's Thick seam attains an average thickness of about 1m.

Based On the above, the area considered most at risk from collapse of mineworkings in the
Kent's Thick scam is shown on Figure 3.

8.4.5. Remedial Optious

Various methods are in common use to stabilise shallow mineworkings and a complete
description can be found in the CIRlA publication refened to previollsly. The two most
common methods are:

• Bulk excavation of the overlying strata and coal seam followed by reinstatement of
the ground in a controlled earthworks operation.

• Drilling and grouting of the mineworkings and overlying strata to fill any voids and to
strengthen the ground.
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The possibility of carrying out a small opencast operation to remove the Kent's Thick seam in
advance of foundation construction has been discussed with GYS but rejected due to the time
required to obtain planning approval and to carry out the works.

Drilling and grouting is considered technically and economically feasible and is, for thc
reasons stated above, the preferred option at this site. At this stage, it is recommended that
treatment is extended to cover both the plots and the estate roads.

The grouting should be undertaken on a regular grid extending a distance from the building
line and road edge equivalent to tan 15" times the depth of workings below ground level.
Voids within the stabilisation zones should be filled with sllitable cemenl-based grout injected
through boreholes drilled to intercept the workings within the seam. A curtain wall may be
required around the perimeter of the trealment zone but the largely collapsed slale of the
workings suggests grout migration at the edges of the zone should be minimal.

The grouting should take place through primary holcs drilled on a staggered 3m wide grid
across the entire treatment area. Secondary infill holes may be required in areas of high grout
take 10 give an effective borehole spacing of 1.5m. The area of the treatment zone is estimated
in the region of 43,000 m' or 4.3 ha.

It is recommended that the grouting of the workings in the Kent's Thick seam is carried out
after the preparatory earthworks discussed above.

8.4.6. Treatment of Adits and Shafts

A number of methods are available to treat adits and shafts as follows:

• Cover - provide a fence, wall or building designed to prevent unauthorised access
directly to the adi!.

• Cap - provide a steel or concrete platfonn placed over the shaft at rockhead or on
competent glacial till.

• Plug - provide a substantial block of concrete in a shaft keyed into the surrounding
rock and capable of supporting the weight of any ground above it and a superimposed
load.

• Grout - grout the inside of the shaft and adit to fill any voids combined with a cap
and/or plug as discussed above.

With respect to this site, the following are advised:

• Shafts - locate the precise position, depth and condition of the shafts by trenching
and/or probe drilling at close centres, the latter at the same time as the grouting of the
workings in the Kent's Thick seam. It is possible that the shafts will be found during
the initial preparatory earthworks and if so this will obviously negate the need for
investigatory probe drilling and trenching. With respect 10 treatment, it is
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recommended that the shafts are treated by drilling and grouting followed by the
placement of a reinforced concrete cap at rockhead or if too deep, on competent
glacial till. The cap should be at least twice the diameter of the shaft (or twice the
diagonal of a square shaft) and it should be designed for the overburden pressure plus
a superimposed load of33 kPa. The concrete comprising the cap should be grade C30
and a minimum of 450mm thick with reinforcement bars of not less than 40mm
diameter with not less than IOOmmcover.

• Adits - locate the precise position of the adit and establish the nature of any infilling
by probe drilling along the line of the adit. This can be undertaken at the same time as
the grouting of the workings in the Kent's Thick seam. It should be noted that there is
no evidence of the adit entrances at the surface but they may be found during the
preparatory earthworks discussed above. Once located, partial excavation of the adit
may be required to determine wbether it was backfilled or sealed satisfactorily at the
entrance. It is recommended that the adits are treated by drilling and grouting to a
point where the rock cover ahove the adit is at least ten times the height of the ad it. In
addition, the entrance of the adit should be sealed with a concrete or brick wall at
least 300mm in thickness.

8.4.7. Sterile Zone around Mine Entries

The N HBC do not permit development above a shaft or adit even if it has been adequately
treated. This follows the advice given in CIRIA Special Publication No. 32 and will have
obvious implications with respect to the proposed site layout.

With respect to shafts, the normal requirement is to allow a safety zone around the shaft, the
dimensions of which should be subtended by a line drawn at 45 degrees to the surface (i.e.
post earthworks surface) from where the sides of the shaft intersect rockhead.

In the case of adits, it is advised that no building should be located directly above a treated
adit.

8.5. Opencast Workings

An area of opencast workings in the Kent's Thick seam is located within the eastern half of
the site as shown on Figure 3.

The workings were very shallow and confined mostly to the sub-crop of the seam and a short
distance to the north. The exploratory holes confirm made ground between 2 and 4m thick
within the former excavation area.

In view of the age of the workings (undertaken in 1974), the shallow depth of the excavation
and hence of the backfill materials in the former void, no significant geotechnical problems
are envisaged and the area can be treated in a similar manner to the other non-opencasted
areas of the site.
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Reference to earthworks profiles provided by OSY confirms that this part of the site is located
outside the proposed Phase I development area and will be subject to the placement of
between 2 and 4m of fill, thus effectively pre-loading the ground in advance of the
commencement of the Phase 2 works. Self weight settlement of the opencast backfill should
now bc complete and inundation settlement in the long term due to rising groundwater levels
is unlikely.

8.6. Contamination Issues

8.6.1. Preamble

The principal risk at this site relates to contamination in the made ground deposits. For the
purpose of the following discussion the glacial till deposits are regarded as uncontaminated.

As previously discussed, in view of the site history and the size of the site, it is possible that
presently undiscovered areas of contamination may exist at the site. The likelihood is that any
such contamination will bc discovered during thc preparatory earthworks as previously
discussed. Allowance should thercfore be made for the lime and cost involved in separately
excavating and stockpiling this malerial for a detailed assessment to be carried out with a
view to determining appropriate remediation and/or disposal options.

The contamination assessment has confirmed the presenec of Widespread elevated levels of
arsenic and sulphates in the made ground deposits (in hoth the finc and coarse discards). In
addition, isolated occurrences of elevated nickel, copper and zinc were identified in some of
the samples. Acidic conditions prevail in the made ground deposits due principally 10 the
breakdown of pyrite by oxidation and weathering. No significant levels of TPHs and PAHs
were identified in the made ground deposits apart from several isolated occurrences as
previously discussed in Section 6.3.2.

8.6.2. Combustibili~' o[Made Ground

Visual assessment of the colliery discards confirms the presence of quite appreciable amounts
of residual coal and lesser amounts of other carbonaceous materials. The results of LOI and
CV tests on selected samples from each of the five averaging areas are discussed in Section
6.3 .1.

Samples with LOI values above 25% by weight are generally considered to be combustible.
For the purpose of this report, LO] was used as a screening test to identify those samples for
further analysis to delennine their CV. The CV lest is the test most commonly used to assess
combustibility and is the preferred method of the NHBC.

It is generally agreed that samples with a CV of 10 MJ/kg or above are combustible, whilst
samples with a CV of 2 MJ/kg or less are unlikely to burn. Samples with a CV of 7 MJ/kg or
above are considered to be at risk from smouldering, although under laboratory conditions
smouldering can occur in samples with a CV of less than 7 MJ/kg.

The results presented in Section 6.3.1 indicate that the majority of samples subjected to CV
testing recorded results above 2 MJ/kg with a significant number also above 7 MJ/kg. The
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highest CVs were recorded in samples from Areas 3 and 4 with maximum CVs of 11,488 and
13,389 MJ/kg respectively. In the light of these results, the made ground deposits are
considered potentially combustible and therefore it is advised that precautions are
incorporated into the design to protect the development from accidental ignition of the made
ground deposits.

8.6.3. Remedial Measures

The principal risk of accidental ignition of the colliery discards exists within the proposed
gardens of the houses and within any POS areas. Where there is a potential risk of
combustion, the NHBC requirement is for a Im thick soil cap in the gardens 10 prevent
ignition by an intense surface fire (i.e. bonfire) and to avoid combustible material becoming
exposed during future activities on the site.

The Im thick soil cap in the gardens should also provide adequate protection against the
elevated levels of heavy metals and sulphates identified in tbe made ground deposits as
discussed above. The materials used to fonn the cap should be certified as suitable for
inclusion in domestic gardens and a regular check made on the as-placed thickness.

The above recommendation for a 1m thick soil cap may need to be re-assessed in the light of
findings following the preparatory earthworks as discussed above.

The contamination assessment confinns leachable concentrations of TPHs and, to a lesser
extent, sulphates and PAHs in the made ground deposits. These results are not considered
significant in view of the nature of the site and the fact that the underlying Coal Measures
bedrock is a minor aquifer. The development of the site will adequately deal with surface run-
off the majority of which presently drains to the south-east corner of the site and ultimately
into the River Dearne.

Analysis of groundwater samples confirms elevated levels of several contaminants in the
sample taken from BH 105 in Area 5 but generally lower levels of contamination in the other
samples taken from elsewhere within the site. Although the contamination levels in the
groundwater are generally above those considered acceptable for drinking water, the levels
are mostly typical of former colliery sites and groundwater quality generally within the Coal
Measures strata.

8.6.4. Gas Emissions

The results ofthe gas monitoring carried out to date are provided in Section 5.8. The readings
suggest negligible levels of methane up to 0.1% by volume and low to moderate levels of
carbon dioxide up to 11.5% by volume with negligible flows.

At present, there are insufficient gas readings to carry out a detailed gas risk assessment, the
findings of which will detennine the scope of gas protection measures required at the site.
However, based on the readings listed above, and referring to the design guidance contained
in CIRlA Report C665 (Ref 12), it is likely that gas protection measures will be required at
the site including a gas resistant membrane in the floor slab construction. The precise nature
of the protection measures will depend on the foundation design and in this regard the advice
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contained in Building Research Establishment (BRE) Report 414 (Ref. 13) should be adhered
to.

8.6.5. Radon Gas Protection

Basic radon gas protection measures are required at the site. It is recommended that the advice
contained in BRE Report 211 (Ref. 14) is followed with respect to the design of the radon gas
protection measures.

In its simplest form, basic radon gas protection measures comprise a well installed damp-
proof membrane modified and extended to form" radon-proof barrier across the Door sJah.

In view of the need to provide protection against methane and in particular carbon dioxide, it
is recommended that the barrier in the floor slab should be designed to deal with radon,
methane and carbon dioxide.

8.7. Foundation Design and Construction

8.7.1. Preamble

For the purpose of the following discussion, the site has been sub-divided into two
development phases, referred to as Phase 1 and Phase 2. Phase 1 occupies the northern half of
the site as shown on Figure 12 and includes Areas 1,2 and 5 as described previously.

Reference to the scheme cross-sections provided by GSY (not presented here) indicates that
Phase I is located predominantly in cut (typically between 2 and 4m), but with a small area of
fill placement (typically between I and 2m) indicated towards the western end ofthe Phase 1
development area within what is presently Area 2.

The Phase 2 development area occupies the lower lying southern half of the site and is located
predominantly in areas where the ground levels will be raised by the placement of fill from
the adjacent areas of cut in Phase I. The thickness of fill required to achieve the proposed
development level will typically vary betweeo 2 and 5m but with localised areas where the fill
may approach 8m thick.

Superimposing the exploratory holes onto selected scheme cross-sections confirms that the
vast majority of fill available from the cut sections in Phase 1 will comprise made ground and
in particular the burnt and unburnt coarse discards described in Section 5.3. However, glacial
till and possibly bedrock may be encountered in some locations.

8.7.2. Phase 1 Development Area - Options

The post-earthworks ground conditions within the Phase 1 area will comprise made ground up
to 4 to 5m thick but typically 2 to 4m thick, overlying competent glacial till and/or bedrock.
However, towards the northern site boundary, it is possible that the made ground may be
removed entirely, thus exposing the in-situ glacial till and/or bedrock at the proposed
development level.
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At this stage it is difficult to predict with accuracy the nature of the ground conditions below
the proposed development level. It is therefore advised that following completion of the
preparatory earthworks a supplementary ground investigation is undertaken comprising
shallow boreholes and possibly some trial pits to establish the post-earthworks ground profile.

Pending the fmdings of these further investigations and where the made ground is absent Or
less than say 2m thick, consideration could be given to shallow reinforced strip footings or
possibly trench fill footings founded in the glacial till deposits or bedrock. An allowable
bearing capacity in the region of 100 kPa is recommended for the glacial till deposits. A much
higher figure will apply to the weathered Coal Measures bedrock in the region of 250 kPa.
The area over which strip or trench fill footings may he feasible is shown on Figure 15.

Where the made ground is in excess of 2m thick (mostly within the central and southern pa,t
of the Phase 1 area), consideration could be given to the following:

• Edge heam raft foundations founded at shallow depth in the made ground deposits.
Tests confirm that the predominant coarse discards are mostly medium dense with the
majority of SPT 'N' values in the range 10 to 30.

• Vibro-replacement stone columns comprising non-carbonate stone. Full depth
treatment of the made ground deposits is recommended. Following treatment,
consideration could be given to reinforced strip footings founded centrally on the
columns at shallow depth (i.e. 600mm bgl). Obstructions in the made ground may
require pre-boring of the stone column holes or removal by an excavator in advance
ofthe vibroflot.

• Short driven steel tube piles founded in bedrock and therefore acting chiefly in end-
bearing. Care will be required in the vicinity of the sUb-crop of the Kent's Thick seam
to ensure that the piles are terminated in competent strata below the level ofthe seam.

In the event that the post-earthworks investigations confirm variable SPT 'N' values in the
made ground deposits, it may be necessary to consider carrying out ground improvement in
advance of raft construction to unify the density of the made ground and hence make it less
susceptible to settlement and in particular differential settlement. Dynamic compaction is the
preferred method and in particular the rapid impact compactor (RlC) which is considered well
suited to the predominantly granular made ground deposits. Noise and vibrations can be a
problem but these are not considered major issues at this site.

8.7.3. Preferred Option for Phase 1

Pending the findings of the further investigations recommended above, it is likely that a
composite foundation solution will be required for the Phase 1 development area comprising
shallow reinforced strip footings or trench fill in the northern part of the site where the made
ground is either absent or up to 2m thick. Elsewhere, consideration could be given to vibro-
replacement stone columns, piles or raft foundations but with the possibility of g"ound
improvement in advance of raft construction if the density of the made ground is found to be
variable.
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In the case ofthe small area of fill placement indicated towards the western end of the Phase I
area, it is proposed that raft foundations are used in this part of the site as required within the
m~jority of the adjacent Phase 2 area (see below).

8.7.4. Phase 2 Development Area - Options

The Phase 2 development area comprises the majority ofthe southern half of the site and it is
assumed for the purpose of this report that construction within this part of the site will
proceed some several months or even years aftcr the commencemel1\ of the adjoining Phase I
works.

As already discussed, in order to achieve the desired development level within the Phase 2
area it will be oecessary to raise the ground level by up to 8m but more typically 2 to 4m. Tbe
fill for this operation will be obtained from the cuttings in the Phase I area and it is assumed
for the purpose of the following discussion that the fill will bc properly placed and compacted
as advised in Section 8.1.

Prior to fill placement care should be taken to drain any areas of waterlogged ground and
measures put in place to divert any watercourses around the works including any existing
drains. Also, it will be necessary to provide an adequate 'key-in' where the cLlt-arrd-fili areas
abut each other. Further details should be provided in the earthworks specification.

The raising of the ground levels in the Phase 2 area will effectively resLllt in preloading of the
ground in advance of foundation construction which should prove beneficial in improving the
density and hence load bearing capacity of the made ground deposits. The exploratory holes
confirm the presence of arcas of very loose and loose fine discards within the former lagoon
areas (see Figure 6). These areas should respond well to preloading even under the fairly
modest loads imposed by 2 to Sm of fill (i.e. 40 to 100kPa). Settlement within the
predominantly granular made ground deposits should be largely immediate in nature but long-
term creep settlement is likely especially in areas L1nderlainby fine discard.

With respect to foundations, it shoLlld be possible to support the houses on raft foundations
placed at shallow depth in the compacted fill. The rafts should be sufficiently stiff to deal with
any long term settlements in the compacted fill and L1nderlying made ground deposits but
these are not anticipated to be large.

The scheme cross-sections provided by GSY indicate that at the southernmost margirrs of the
Phase 2 area the fill may be less than 2m thick, gradually thinning OLlttowards the site
boundary. Within these areas, which are not anticipated to be extensive, it may be necessary
to adopt a different foundation solution especially if underlain by an appreciable thickness of
very loose and loose fine discard. Further investigations are advised in these areas following
completion of the preparatory earthworks.

The cut-and-fill transition between Phase ) and 2 should be accurately plotted following
completion of the preparatory earthworks. The scheme layout should be designed such that no
foundations straddle the transition although it should be possible to locate roads and gardens
above it.
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8.7.5. Preferred Option for Phase 2

On the assumption that the fill is adequately placed and compacted, it should be possible to
provide raft foundations at shallow depth in the fill. A change in foundation design may be
required where the fill gradually thins out towards the sOLlthernsite boundary.

8.8. Earthwnrks

No major problems are anticipated with earthworks in the predominant made ground deposits.

The majority of excavations should be possible with conventional hydraulic plant although
heavy duty breakers may be required to remove remnant hrick and concrete foundations and
sub-structlll'es, some of which may be heavily rcinforced. Allowance should be made for the
time and cost involved in carrying out such operations.

The majority of ex.cavations should he dry. However, perched water tables in the made
ground and underlying glacial till deposits cannol be ruled oul and provision should be
allowed for dewatering.

The made ground and underlying glacial till deposits should stand unsupported in vertical
excavations for limited periods. However, in the event thai it is required to leave excavations
open for a prolonged period of time, consideration should be given to support or cutting back
the excavations to provide a stable side slope.

Where it is proposed to provide permanent slopes in the made ground and glacial till deposits
(i.e. at the site margins), it is recommended that the slopes are formed with batters of 1 in 2.5
(22 degrees) or flatter.

8.9. Pavement Design

8.9.1. Preamble

The pavement design will be dependant on the sub-grade conditions. The pavement design
requirements for both phases of the development (i.e. Phase 1 and 2) are discussed separately
below.

8.9.2. Phase 1

The sub-grade across the majorIty of the Phase I development area will comprise made
ground but with the possibility of glacial till or bedrock in some areas (i.e. close to the
northern site boundary).

Tests on the predominant coarse discards present in the Phase I area indicate a high mean
CBR value of 22%. However, soft spots are likely as suggested by a number of the CBR test
results. Adequate provision should therefore be allowed for the replacement of soft spots in
the formation.
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Tests on the glacial till deposits indicate, as expected, much lower CBR values with a mean
value of 3.4%. It will therefore be necessary in areas where the sub-grade comprises glacial
till to provide a capping layer.

8.9.3. Phase 2

The majority of the roads within the Phase 2 development area will be located on engineered
fill. On the assumption that the materials are properly placed and compacted, high CBR
values similar to those for the coarse discards in the Phase 1 should apply.

8.10. Cnncrete Design

The chemical tests results indicate the following characteristic values for the made ground
deposits:

• Water soluble sulphate - 2,468 mg/litre
• Water soluble magnesium - 134 mg/litrc
• Total potential sulphate - 4. I%

• pH-3.9

Referring to the design guidance contained in BRE Special Digest No. I (Ref. 15), the
following Design Sulphate Class and ACEC rating apply for a brownfield site with static
groundwater conditions:

• Design Sulphate Class - DS-5
• ACEC rating - AC-5

Referring to Table D 1 in the above 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 \2()() gauge polythene sheet is used to
line excavations for strip or trench fill footings or to line a site prior to casting a raft
foundation.

8.11. Existing Drainage

An underground sewer crosses the southern part of the site (see Section 3.2.4). Investigations
should be undertaken to determine the condition of the sewer and checks made on whether it
is capable of withstanding the loads from the fill which will be placed above it. The
possibility exists that the sewer may need to be diverted around the earthworks or re-located
to another part of the site.

8.12. Further Investigations and Monitoring

The following is a summary of the further investigations required to finalise the design of the
scheme:
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• Investigations to locate and determine the condition of the mine adits and shafts by
trenching andlor probe drilling, the latter at the same time as the grouting of the
workings in the Kent's Thick seam. It is possible that the adits andlor shafts will be
discovered during the preparatory earthworks stage.

• Investigations to determine the post-earthworks ground profile in the Phase 1
development area in order to establish the most cost effective foundation solution. In
addition, investigations are recommended along the southern site boundary of the
Phase 2 development area where the engineered fill gradually thins out towards the
site boundary.

• Investigation of the 'hotspot' areas described in Section 6 following completion of the
preparatory earthworks.

• The installation of surface monitoring stations within the Phase 2 development area to
check on the post-earthworks settlements prior to foundation construction.

In addition to the above, there may be a need to install additional standpipes at the site to
replace the ones that will inevitably he lost during the preparatory earthworks.
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FIGURE 5

',---
"

SDAl0705310SPI~<l

NORTH GAWBER COLLIERY SITE,
BARNSLEY

. GROUND INVESTIGATION REPORT
Or_ OlIO CnoIc.ocj ~.,pd

1 2500
J ;"" ~',"

FINAL;

I'
/

. ,, .
, I Oelllnllnl:",n<l

Eo .... on ... III.1 Conlutent.DJL I MJDJCF
)

!•;' I. i
I: t+

"

I
I ''/

'/

1'/,
I: : ( /.

, \

,. " ,.1
, "

Contours are relative to
Ordnance Datum (00)

, ,

"

--I .~

"

h',, . /, .

-t ._--

\\
\

1
I

/

I

1'J
,

;' /
.j

),-
-'

/ /

" ;

., .. ,
.:/

.' ,
"-__ I

" O' .

l
I:
"

I",I'·
I,'.

/
I'I'

'-.:1',".,'



i'
I' "

"
,/

GROUN CIJW~

0<_ O:AR 08 DJL I MJD

"'.. FINAL

'.'1I:
/

. / I

//
I
J

I
• J

DE DALE
GLA RKSHIRE) LTO(SOUTH YO

OLLIERY SITE,

...:,.-- -' --'

'.

I : ../. /: /. '.....
P'CJ,tI ORiH GAWBER C EY

N BARNSL ON REPORT
D INVESTIGATI Pm'"

/ JCf

, ,,.. ~'
\ ... ....-

;' I

" I' ../'4,'
\

. "

.0 __ i:-.. ? '0--1.,/, /

/" J

,
II I· !

,,' )
/

'",I I' '

>i'~"JiZ~'-"'7.IA'f ! J'J'J,l
'I . "VU fll If" (

;

"; ~r.~~_ -. / ') \

, I I' I r·. I / - JJ ,.,.. J
I I , t-I

/
'i',';"
J •

" '-7,

/

'. ?

, ,

------: ,,'
.~

1

.
" \\

\
I

/I , II
•I I J

I /, ,

I /
J

I,

t,.

-~~--> !----.

\ ,. J

/
'. --- ,

I
1'",
I:

I
J . "

l
,
I',;;
'II.. ..

I,



.~
GLADE DALE

(SOUTH YORKSHIRE) LTD

MJD
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NORTH GAWBER COLLIERY SITE,
BARNSLEY

GROUND INVESTIGATION REPORTOf... C"-totod P... .-t

""'''9 ...
CONCEPTUAL MODEL

FIGURE 11
o.''''IIlINo SDAf07053111

-

JOf

THE SITE

DIRECT/INDIRECT CONTACT WlTH SOIL
- CAP REQUIRED OVER MADE GROUND

PLANT UPTAKE - CAP REQUIRED

5URFAC;: ,~UN-OFF - TO BE
MITIGATED BY DEVELOPMENT.

O cllIIl< .......
EJW6OI'lInI le-tutOnl.

- SOIL G.A5E5 - FURTHER
MONITORING REQUIRED

- --

---

lOCALlSED 'HOTSPOTS' OF HEAVY METALS ~
HYDROCARBONS TO BE RE-D15TRlBLfTED
DURING PREPARATORY EARTHWORKS.

DERELICT STRUCTURES, AR£I6 OF
HARD STANDING" REMNANT
FOUNDATIONS'" SUE-STRUCTURES TO
BE EXCAVATED DURING EAR,THWRf"s.

/

COLLIERY SPOil - WIDESPReAD CONTAMINATION WITH
ARSENIC t SULPHATE. POTENTIAL fOR. SOME COMBUSTION,
GENERALLY ACIDIC GROUND, COVER WITH I m CLEAN CAP,

RECLAIMED COLLIERY TIP
(FOOTBALL GROUND)

FOUNDATIONS - PROTEG AGAINSf
SULFHATES AND pH IN COLLIERY SPOIL

-~- -------

RESJDUAI. DEPOSITS REMAINING fROM
FORMER-SLURRY LAGOONS - REINSTATED.
TO BE COVERED DURJNG EARJHWORr-5.

REClAJMED COlLJERYTJP

\

-------

PRECISE LOCATIONS Of SHAFTS/ADIT5
TO BE LOCATED "" 5TABIU5ED.

BEDROCK - COAL MEASURES STRATA (MINOR AQUIFER,!

- -=- - -- -- """""'"-- -- --

- SOME LEACHING Of
CONTAMINANTS FOSSIBLE- - -- ---

-- -=- t --- -= -- ---
THIN DE:='OSITS of GLACIAL
TlLL OVE~LYlNG stDRccr, ---

5~jAFT5 TO BE LOCATED L 5TABILl5ED.

SHALLOW UNDERGROUND MINEWORKING5 TO
BE ST ABILl5ED BY DRILLING AND GROUTING -
UNDERDRAJNING GROUNDWATER

-,,-
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Section Line 35
GLADEDALE

(SOUTH YORKSHIRE) LTD.
"'-

NORTH GAWBER COLLIERY SITE,
BARNSLEY

GROUND INVESTIGATION REPORT

JCF

PHASE 1 PHASE 2. ...

EXISTING GROUND LEVEL

AREA OF CUT TYPICALLY 2 to 4m

MAXIMUM 1 in 35 GRADE

PROPOSED DEVELOPMENT LEVEL \.

AREA OF FILL PLACEMENT TYPICALLY 2 to 5m

MJD ---~-
TYPICAL SECTION SHOWING

PROPOSED CUT AND FILL PROFILE
0,_,. FIGURE 13
"'-No SDN07053/13
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Photograph: Strata Samples Tests

Depth Legend Description $Irata Depth f::educed Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) ll!.'el (mAOO) (m) (m) (P~akIRes)

~. MADE GROUND (Colliery discard
consisting of firm dark grey and brown

X sandy very gravelly clay _Sand is fine to

% coarse. Gravel is fine 10 CO;lfse angular
and subangular unburnl shale, coal, burnt

f>.4 J 0 I(Pa% shale and brick. Cobbles 01whole brick, 070
unbumt shale and bum! shale present (1.70)

-1,00 5< 5~ also).

Q<~~B ,::~t~-MADE GROUND (Colliery discard
consisllng of soft dark brown very sandy

-2.00 slightly grav@lIyclay.Sandisfine10

9<;; coarse. Gravel is fine and medium angular
unbuml and burnt gllale).

2_~O 8
, ~

5< .;<.,~ fJ.I,ADEGROUND (Stiff light grey sanci'
;Uta BLe.O_

-3,00 slightly gravelly reworked clay. Sand is fine 300 721 Ok~a

~ /0 coarse. Gravel is rine to coarse angular
shale. Cobbles of shale present also).

~"( (1 20)

380 9010kPa-
4-09 BQ§P_-4.00 ..,_~

Stiff light grey mottled light brown sandyilf::i± ." 6310l(Pa
CLAY. Sand is fine 10coarse. Cobbles of
shale present also. (060)

~",~~':,:~.
- - -- -- --- - --- - - -- - - - -- ." BQ"QO_

End of Trial Pit at 4.60 m

I
Dale of Excavation: 11109/2007 Groundwater:

Equipment: JC83CX Groundwater nal encountered.

Logged l3y: LVe

Ground level: 84,6

Coordinates: 43282BE _ d097d9N

Legend: Remarks:
0 Small OislLlfbed Sample Trial pil sides stable,
B Bulk Dis1urbed 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

TP1 S COT T
North Gawber Colliery Project No. 07053 DOHERTY

:!I~.,rc;~:a",
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Photograph: Strata Samples Tests

Depth Legend Description Strata D~pth Rl"clu':l"d Depth Type Depth MEXE Shear Vane
(m) (Thickr'less) (m) level (rnAODj (m) (m) (PeakIRes)

Ml'DE GROUND (Colliery discard D 8L~O_ 0,1(1 B

~

consisting of brown clayey fine to coarse
\ :graVellY sand, Gravel is angular and 1/

subangu)ar unbuml s.ha/e wHh some bum!
shale).

C><
(1,20)

MADE GROUND (Colliery discard

-1,00

~
consisting of stiff red very sandy graveffy LOO tOt/OkPa- clay. Sand is fine to coarse. Gravel is fine 1.10 B
10coarse angular and subangular burnt 1.30 .SUL- 1,20 9110kPa- shale).

~'(
MADE GROUND (Colliery discard (0.45)
consisting of stiff dark grey sandy gravelly , 75 8.9..29_

~
clay. Sand is fine 10coarse. Gravel is fin~/ l,BS B

-2.00
\ to coarse angular and subangular unbuml

'v shale).
- MADE GROUND (Colliery discard

(0.85)

,0; consisting of brown slighlly clayey sHghlly- gral't'!1y fine /0 coarse sand, Gravel is fine _ l~6{1 S.s~{I_
\ 10 coarse angular and subangular unbumt /;0 shale). 2.70 B

MADE GROUND (Colliery discard
{D. 55)

-300

~

consisting of soft red slightly sandy __ 3.15_ _ S!.B,5_
32O •gravelly day. Sand is fine 10 coarse. Gravel

\ is fine 10 coarse angular and suoangular /burnt shale and unburnt shale).
:;5< MADE GROUND (Colliery discard (1.05)

;X
consisting 01red slightly clayey fine 10

-4.00 coarse sandy gravel of angular and

'" subangular burnt shale. Some cobbles 01 4'" " 0"burnt shale present also). '-' a3..lCl..- 4,25 B 4,30 3110kPa
MADE GROUND (Colliery discard
conSisting or soft: and firm yellowish brown
mollled orange very sandy slightly gra'/!!I!y
day. Sand is fine to coarse. Gravel is fine

Continued next sheet

Date 01 Excavation: 1710912007 Groundwater:

Equipment: JCB 3CX Groundwater net encountered.

Logged By: LVe
Ground Level: 88.0

Coordinates: 432863E - 409i72N

Legend: Remarks:
0 Small Di!;\urbed Sample Trial pit sides slable.
S Bulk OistUfbed Sample
EW Water Semple for EnvIronmental Testing
ES Soil Sample for Environmental Tesling
U Undisturbed Sample - Open Drive

Trial Pi!: TRIAL PIT RECORD ReVision: Final

TP2 SCOTT

North Gawber Colliery DOHE,R1Y
Project No. 07053 '" ~ ~<: ~,,'!:..~
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Photograph:

-
Strata Samples Tests

Shear Vane
(PeilkIRes)

Depth Legend
(m)

Depth Type
(m)

Depth
(m)

Str<lltBD~ptl1 Reduced
(Thi~kness)(m) level (mAOD)

MEXEDescription

and medium angular and subangular burnt ,
' ....s~~eJ. '

End of Trial Pi! at 4.30 m

-liDO

-7,00

-8.00

-900

Groundwaler:Dale of Excavation:

Equipment:

Logged By:

Ground level:

Coordinates'

1710912007

JCB 3CX

LVe

88,0

432863E - 409772N

Groundwater not encountered.

Legend:
D Small Disturbed Sample
B Bulk Disturbed Sample
EW Waler Sample for Enl'ironmenlaJ Testing
ES Soil Sample for Environmenlal Testing
U Undisturbed Sample - Open Drive

Remarks:
Trial pit sides Stable.

Trial Pit: TRIAL PIT RECORD Revision: Final

SCOTT
DOHER1':'TP2

North Gawber Colliery Project No. Oi053
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Photograph: SamplesStrata Tests

~ii
~",<

Shear Valle
(Pl!akfR~sl

Depth
(m)

Depth
(mJ

Depth
(m)

Strata Depth

(ThickneSs) (m)

Reduced

Level (mAOD)
Type MEXEDescription

TOPSOIL.

MADE GROUND (Colliery discard
consis/ing of predominantl,!,' firm and stiff,
but with soft pockets. dark grey very sandy
gravelly clay. Sand is fine to coarse. Gravel
is fine \0 coarse angular and sUbangular
coal, unbuml shoMo bum! shale. sills/one
and limber. Cobbles of unburn! shale
present also).

80,20

0.50 8

0,75 113/0 k!='a

-1.00

1.50 35/0/o:Pa

(3.50)-2.00

3.00 8

90.iO 83,0

-.11,00
(090)

End of Trial Pit at 4.50 m

GroundwatN:
Steady seepage at 2.0m bgt.

Date of Excavation: 17109/2007

Equipment: JCB 3CX

logged By: l VC

Ground Level:

Coordinates:

94.4

432904E - 409799N

Remarks:Legend:
D Small Disturbed Sample
B Bulk Dislurbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for I::nvironmenta! Tesling
U Undisturbed Sample - Open Drive

Trial pit sides stable.

Trial Pit: TRIAL PIT RECORD Revision: Final

SCOTT
DOHERTYTP3

North Gawber Colliery Project hlo. 07053
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Photograph: Strata Samples Tests

Depth Legend Description Strata Depth Redu~ed Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) Level (mAOD) (m) (m) (PeakfRes}

~ TOPSOIL 9.5.2D_ 0.00

MADE GROUND (Colliery discard

~
J< cono;;isting ollighl :md darK grev cla~'ey fine (0.T5)

- i8; 10 coarse sandy gravel. Gravel is angular
sandstone and coal. Occasional cobbles

944"- and boulders of sandstone present). o as- 'X~ '9'-1,00 MADE GROUND (Colliery discard

% ~ consisting of brovvn clayey fine 10 coarse

?8: $S sandy gravel of angular sandstone, coal,
unbumt shale and bumt shale. Some

(1,25)cobbles and boulders of \.mbum\ shale

Z @
present also).

-2.00 2,1.0_ _ 9ViJ_-
X :x: MADE GROUND (Colliery discard

v cono;;isling of soft and firm reddish brown
X X slightly sandy gravelly clay. Sand is fine to

coarse. Gravel is fine io coarse angular
- bum! snale, coal and brick).

- :x X
-3,00

~ 2: 3.10 2010kPa

-

53 ~
(2.40)

-400 iJ 4,10 3610kPa

;Q!m 450 ':?0--.a-o_
- - - -End-of Trial pit at 4.50 in- - --

Date of 8cavalion' 17/0912007 Groundwater:

Equipment: JC83CX Groundwater nol encountered.

Logged By: LVe
Ground level: 95.3

Coordineles: 433050E - 409843N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
S Sulk Disturbed Sample
EW Water Sample for Environmental TesL\ng
ES Soj) Sample for Environmen!al Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP4 S COT r
North Gawber Colliery DOHERTY

Project No. 07053
ll$~r~'?:"~
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Photograph: Strata Samples Tests

Depth Legend I Description Strata OE'pth Redu~t'd Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) level {mI\OD) (m) (m) (peIlVRes)

X'~ MADE GROUND (Colliery discard 0,10 B- consisting of grey slightly clalrey fine \0

)y'; coarse sandy gravel. Gravel is angular and
subangular burnt shale, unbumt shale and (1.00)::x limber. Old timber railway sleepers present

X' $:
also).

19.0 69,29_-1,00 1.00 B;0; MADE GROUND (Coniery discard

i
consisting of dark brown slightly clayey
fine 10 coarse sandy gravel. Gravel is

- angular unbuml shale). (0,9;))

190 7V,O_ 1 gO 8-200 :::,:..~: Stiff grey motlled light brown sandy CLAY.

~0S Sand is fine 10 coarse. (0 SO) 2,20 B9/0kPa

- - -- -- - - -- -- - - - -- - - - - -- _liD 7B~O_
End of Trial Pit at 2.40 In

-3.00

-

-4.00

Dale of Excavation: 17/09/2007 Groundwater:

Equipment: JCB 3CX Groundwater not encountered.

logged By: lVC

Ground level: 81.2

Coordinates: 43279BE - 409722N

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

Trial Pit: TRIAL PITRECORD Revision: Final

TP5 SCOTT

North Gawber Colliery DOHERTY
Project No. 07053 ~~~~~I~:~'"
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Photograph: Strata Samples Tests

Depth Legend Description Slrala Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) level (mAOD) (m) (m) (Peak/Res)

- 'V' MADE GROUND (Dark. grey sfightry dayey 0.10 B- fine 10 coarse sandy gravel of angular

Q 0< shale. Cobbles of shale and pieces of (060)

timber present also. Railway lines found at
a.3m bgl). 060 83.0-0_

~ ;'l~
0.70 B

MADE GROUf-JD (Colliery discard
-1.00 consisting of black slighlly clayey fine to

~ % coarse gravelly sand. Grave! is angular and

- sUbangular coal, shale and brick).

- (1,70)-- :x: vY:

-2,00 ~ ~ 200 B

2.30 81,30;-':,/;; Firm light brown sandy to very sandy CV..Y
(~-:~)Sand is fine to coarse. 81.""-- 2 SO B

- - -- - --- -- -- - ~- - - --- --
End of Trial Pit at 2.60 m

-3,00

-
-4,00

-

Date of Excavation: 18109/2007 Groundwaler:

Equipment: JCB 3CX Groundwater not encountered

Logged By: LVe

Ground Level: 83.6

Coordinates: 43265:2E - 409728N

Legend: Remarks:
0 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 Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP6 S COT T
DOHER1YNorth Gawber Colliery Projecl No. 07053
~;~rrl?:~~



I Samples tTests

s,;", Oep," I R'd""d~P:lh ~ype Depthl1iE;;Ydi;~~-_-tIT::h="jkL"ill'::'I::I=~::1tl::,=,~el(m40D}f.- ~112) _ _ (m) _
MADE GROUND (CollieI)' d'scard 0 ;LJQ --......-.j I

consisting of gre}' s!ig~ltlyclayey fine to i 020 B
coarse sandy gravel of angular burnt s~ale ~ j
~nd unbu!,",l~ale). 1 (065) ,

MADE GROUND (Colliery discard ! 075 8275 I

consisting of black slightly clayey slightly r- --~-- - ,
gravelly fine to coarse sand. Gravel is fine 095 8255 100
to coarse angular unbumt shale and coal I
Co~~~_o!.u.!'~~~_t~~areP!~sentalso). {

MADE GROUND (Colliery discard !
consisting of brown slightly clayey fine to
~~~~e_sand:L!!~'":J...?fun~uml ~halel--l (' 55)
MADE GROUND (O<ange slightly clayey
fine to coarse sandy gravel of angular
unbuml shale and siltstone)

Photograph: Strata
MEXE -1 Shear Vane

{re2~esl
Depth Legend

(m)
Description

-100 8

-200

Finn or;a'1gemonied light brow" slightly
sandy to sandy gravelly CLAY. Sand is fine I
10 coarSe Gravel is fine 10 caorse angUlar '
snale, siftslone a'1d coal. Cobbles of
siltstone present also

,so .4~IOkPa

-300 ,so ,
(1 ~O)

-400
End of Trial Pit at 4 DOm

II__ -L_-l~ ~ _

Groundwater:bale of Excavation

Equipment

Logged By

Ground Level

Coordinates

18/0912007

JCB 3CX

Lve
835

432899E - 409712N

Groundwater not encounle'ed

Legend:
o Small Disturbed Sample
B Bulk Disturbed Sample
EW Water Sample ror EnvirontT'ental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Remarks·
Trial pit sides slable

Trial Pit: TRIAL PIT RECORD ReVision· Final

SCOTT
CC'~ERT',.TP7

North Gawber Colliery Project No. 07053



ITests
-

Photograph: Strata Samples
Depth Legend Description Strata Depth Reduced Depth Type Depth MEXE Shear Vane

(m) (Thickness) (m) Level (mAOD) (m) (m) (Peak/Res)

? Z MADE GROUND (Colliery discard
consisting of grey slightly clayey fine to (0.50)
coarse gravelly sand. Gravel is angular

0,:5" AA~~unbumt shale and coal).

~:~MADE GP,OUND (Colliery discard
o.M B

X consisting of sort and firm dark brown

-1.00

~ ~
sandy gn'lVeJly clay. Sand is fine to coarse. 1.00 ~5rO~PaGravel is fine 10coarse angular burnt
shale, unburni shale and coal. Rubber

~ ~
pipe and cobbles of whole brick. siltstone (l.SO)

and unbuml shale present also

'Y' "0 1.70 3510kPa
1.80 B

-2.00 :)(' 'Y'

~'-~AP~_G~g~t~~~~~Cf_e~et______ ~ /
__ z..w_ B5.~12-

End of Tria) Pit af 2.10 m

-3.00

-~.OO

Dale or E....cavation: 18109/2007 Groundwater:

Equipment: JCB 3CX Groundwater no! encountered.

Logged By: LVe

Ground Level: 87,4

Coordlnales: 43293BE - 409768N

Legend: Remarks:
D Small Dislurbed Sample Trial pi! sid~s stable.
S Bulk Disturbed Sample Trial pit terminated at 2.1m bgl due 10 refusal upon encountering concrete.
EW Waler Sam!"Jle for Environmenlal Tes!ing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP8 S COT T

North Gawber Colliery DOHER1Y
Project No. 07053 ~"~O'~~~"
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Photograph: Strata Samples Tests

Depth Legend Description Strata Dept!1 Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickn!!ss) (m) level (mAOD) (m) (rn) (PeakIRes)

,
MADE GROUND (Colliery discard

~~

consisting of soft and firm d:::lrk brown
sandy gravelly clay with cobbles of

~

siltstone, sandstone and bricks. Sand is
fine to coarse. Gravel is fine 10 coarse
angular bum! shale, unburnt shale and

J8 <x coal
-1.00

~ (2.:::0)

~
~-

-2.00- 2.20 R5,20

- ',- ~AP~_G~9~r~~<s:~~c':..e~et______ -' /
- End of Trial Pit at 2.20 m

-3.00

-4.00

-

D<:Ile or Excavation: 10110.12007 Groundwater:

Equipment: JCB 3eX Groundwaler nol encountered

logged By: CB
Ground Level: 67.4

Coordinates: 432938E - 409768N

Legend: Remarks:
D Small Disturbed Sample Tria! pit sides stable.B Bulk Disturbed Sample Tria! pillerminaled a12.1m bgJ du~ to fe-fuss) upon encountering concrele-
EW Waler Sample fOl Environmental Testing The concrete was found 10 be Sloping, from ground level 10 a ma:dmum of 2.2m bgl
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP8A SCOTT
North Gawber Colliery DOHERTY

Project No. 07053 "~~~(I.~'''~



~ -
Photograph: Strata Samples Tests

Depth Legend Description Strata Depth Reduced Depth Type Depth MEXE Shetlf Vane
(m) (Thickness) (m) Level (mI\,OD) (m) (m) (PeakIRes)

"2" MADE GROUND (Colliery discard
consisting of soft and firm dark brown
sandy gravelly clay with cobbles of
siltstone, sandslone and bricks. Sand is

- Fine to coarse. Gravel is fine 10 coarse
angular bum\ shale, unbum! shale and

~32 coal
-1.00

~-

~
9 1.5Q ES,

-2.00

~ ~ (4.10]

- ~:><-

'~~
-300 W~:;;

V''/v:::C
- )Q-'v"</'(
- v
-400 w:X _'LtO 8_3~30~- - -- -- - - - - -- - - -- -- - - --

End of Trial Pit at 4.10 m

Date of Excavation: 1011012007 GroundvJaler:

EquIpment: JCB 3CX Groundwater not encountered.

logged By: CS
Ground Level: 87.1\

Coort:!inales: 432938E • 40976BN

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample Concrete was encounlered in side of trial pit at O.2m bgl. The concrete was O.2m thick.
EW Water Sample fOr Environmenlal Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP8B SCQTT

North Gawber Colliery DOHER1Y
Project No. 07053 "'~~~I~:"~



-Photograph: Strata Samples Tests
Depth Legend Description Sirata Depth Reduced Depth Type Depth MEXE Shear Vane

(m) (Thickness) (rn) Level (rnAOD) (m) (m) [PeekIRes)

~
MADE GROUND (Reinforced concrete) 0,20 BA_~'p_

:x :x MADE GROUND (Colliery discard
consisling of day bound grey/black fine to {O,AD)

coarse sandy gravel of subangular 060 8390 0.50 E5

l \ sandstone unburnl shale and much coal. B

~

~ Cobbles of sandstone present also). /
~1_aQ MADE GROUND (Colliery discard

::>< consisting of red fine to coarse sandy

I:x ;X \ gravel of angular and subangular burnt
shale).

- ~ ~
MADE GROUND (Colliery discard
consisting of gre'r'lblack fine to coarseV gravel of angular and subangular unburnl

-2.00 ,Q(: shale, sandstone and coal. Cobbles and 2,00 ES

% boulders of sandstone also present). ,
-

~
- (3.40) -

;;Y;'
-3.00 9'<> :><

~ )<
'v

- (t&: 'v-

-400 XX '10 8_QA~- - -End-of rrla-/ pit at 4.10 m- - --

Delle of Excavalion: 05/1012007 Groundwater:

Equipment: JCB 3CX Groundw<ller no! encountered.

Logged By: C8

Ground Level: 84.5

COordinates: 432962E - 409692N

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

Trial Pit: TRIAL PIT RECORD Revision: Final

TP9 sea T T

North Gawber Colliery DOHERTY
Project No. 07053 ~~~r~'~·A~
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North Gawber Colliery Project No. 07053

L

lC211JH'a

S C ('I T T
COHERT

,.

Photograph: Strata
Depth

(m)
Legend Description

MADE GROUND (Grey slightly clayey
slightly sandy fine to CO;'lr!".egravel of
angular brick and U'lburnl shale Sand is
fir>e to coarse Cobbles of brick 2'ld plastic
pipe present a!so)

-, 00
MADE GROUND (Concrete).

Firm friable grey/yellow moUled brown
sandy gravelly CLAy Sand is fine to
coarse. Gravel is fine to coarse sUbangular
and subrounded l;;andslone and
occasional coal

-200 1150)

-300

~4 00

I---.L~ __ ~ ~ ~__ L-I
Groundwater:

, Groundwater nol encou,.,lered
Date of Excavation·

Equipment·

Logged By·

Ground Level'

Coordinaies:

18109.12007

JCB 3eX

LVe
855
433002E - 409754N

Legend:
o Small Dislurbed Sar'1ple
13 Bulk Disturbed Sample
EW Water Sample for Erwirof1menla) Testing
ES Soil Sample for Environme'ltal Testing
U Undisturbed Sample - Open Drive

Remarks:
Trial pij sides stable.
Trial pijlocaled betweeh two brick walls to 1 2m bgl

Revision· FinalTrial Pit: TRIAL PIT RECORD
1------------------

TP10



-
Photograph: Strata Samples Tests

Depth Legend Description Strata. Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) Level (mAOD) (m) (m) (Pe1f;JRes)

»0C MADE GROUND (Grey slightly clayey very
0.20 !3!5..N-»0C gravelly Fine10coarse sand. Grave! is fine

to Coarse angular unbum! shale and / 0.3<) B
(DAD)

\ sillstone. Cobbles of brick. and pieces of
0"0 85,70timber present also}.

- , MADE GROUND (CollieI)' discard ,, consisting of dark brown slightly clayey ,
~1_00 ,

fine fa coarse gravefiy sand. Gravel is ,
, angular and subangular unburnl shale,

,,
\ coal, timber and burnt shale. Railway line ,
I found al DAm bgl). ,

- '_~AP§_G~9Yt:!~lC~n_c~e~l.:______ -,'
End of Trial Pi! at 0.60 m

-2.00

-

-
-3.00-

-4.00

-

--

Dale of Excavation: 18109/2007 Groundwater:

Equipment: JCB 3CX Groundwater not encountered

Logged By: LVe

Ground Level: 86.3

Coordinates: 433058E - 409751 N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
S Bulk. Disturbed Sample Tria! pit terminated at 0.6m bgl due to refusal upon encountering concrete
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP11 S COT T
DOHERTYNorth Gawber Colliery Project No. 07053 ,,~~~~,~,.~
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Photograph: Strata Samples Tests

Depth Legend Description Strata Depth R~duced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) Level (mADD) (m) (m) (PeakIRes)

~ MADE GROUND (Colliery discard
consisting of grey slightly clayey very- grav~)Jy fine to coarse sand. Gravel is fine (0.70)

- gg; 10coarse angUlar unbuml shale and
siltstone. Cobbles of brick and old limber 07" 00",_

~:S" railwa:y sleepers present also). o,eo 8

-1.00 ,XX MADE GROUND (Colliery discard, ''v'<: consisting of sort and firm dark brown::x> sandy gravelly clay, Sand is fine 10 coarse.
Gravel is fine 10 coarse angUlar and

(1.":O}subangular unbuml shale. coal and
sandstone. Some cobbles and boulders or

1,50 45fO~Pa

- unburnl shale, sandstone and siltstone
present also. Steel cable found).

-2.00

'" SL2.0_ 2.00 8

',- ~A_DE~.f!9~r~~~C~n_cr_e~e!.:____ ~ _ -' '
- End of Trial Pil at 2.10 In

-3,00-

-4,00

--

Date of Excavation: 18109'2007 Groundwater:

Equipment: JCB 3CX Groundwater not encountered.

logged By: Lve
Ground Level: 89.3

Coordinates: 433018E ~409781N

Legend: Remarks:
0 Small Disturbed Sample Trial pit unstable after a.7m bgl.
B Bulk Disturbed Sample Trial pillerminated at 2.6m bgl due to refusal upon encountering concrete.
EW Water Sample for Environmental Tes1ing
ES Soil Sample for Environmenlal Testing
U Undisturbed Sample· Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP12 S COT T

North Gawber Colliery CCHERTY
Project No. 07053 ~'~"'L'~:·~
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Photograpll: Strata Samples Tests

Depth Legend Description SIJ"2~a Dllplh P.educed Depth Type Depth MEXE Shear Vane
(m) (n,icknessj (m) Level (mAOD) (m) (m) (PeaI<JRes)

:x ~ MADE GROUND (Colliery discard

~
consisting of grey/black clay bound fine 10
coarse sandy gravel. Gravel is angular and~y sulJangular unbumt snale, coal and
sands1one. Some cobbles and boulders of

- % i
unbuml shale, sandstone and slltsfone
present also).

-1,00
(2.20)

~
:x ;0;

-2.00
')(;

- 0< 2.20 ar~
~,-~'.!AP~_G~C?,=,~~CC~~c':..e~et_____ ~ -/ /

End of Trial Pit at 2.20 m

~3.00

-

-400-

Date of txcavation: 10/1012007 Groundwater:

EqUipment: JCB 3CX Groundwater not ent:ounlered.

logged By: CB
Ground level: 89.3

Coordinates: 433018E - 409781 N

Legend: Remarks:
0 Small Dislurbed Sample Irial pit sides stable.
B Bulk Disturbed Sample Trial pilterminated on concrete at 2.2m bgl.
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP12A S COT T

North Gawber Colliery DOHERTY
Project No. 07053

"'~~;C'~~~~
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Photograph:
-

Strata Samples Tests

Depth Type
(m)

Depth
(m)

Shear Vane
(Peak/Res)

Depth Legend
(m)

Slrata Depth Reduced
(Thjc~ness) (m) Level (mAOD)

MEXEDescription

M.A.OE GROUND (Colliery discard
consisting of brown gravelly clay _Gravel is
fine to coarse angular 10 subrcunded
sandstone, coal. unbumt shale, dolomite,
pipesandbrick..Cobblesand bouldersof '-_JLDL_--JI-_o88~6_0~

\

Sanctslone and unbum! shale present I '
also).

(030)
C--Q3"'----t-~'=__j

(0,40)
070

".00

-1.00
MADE GROUND (Colliery discard
consisting of grey fine 10 coarse gravel of I

\

angular and subangular unburn! shale,
sandslone and coal).

MADE GROUND (Colliery discard
consisting of cl8Y bound red and
alad/grey fine to coarse sandy growe! of
angular and subangular unbuml shale,
buml shale, bricks, sandstone and coal).

-2.00

(3,10)

-3.00

y X ,"-_-t-_B,>5".5_0~

f.·~-.-.'.:,"t;.'~~.'~.~.' =~r:;~;a~~~~I~I~0"e].IY;~~~Vi;~n~~~ brown (0.40)
r:-..:... ~ coarse. Gravel is fine to coarse sUbangular • ~2_Q

\ and subrounded sandstone and
~o~~a~jC?:n~!~c~aJ,f'~syl~l~ ~e~r~e.? ,'

End of Tria! Pit at 4.20 m

3.80

-·:1,00

Groundwater:
Groundwater not encountered

Date of ElCCavation: 10r1012007

Equipment:

logged 8y:

JCB 3CX

CB
Ground Level' 89,3

433018E - 409781 NCoordinates:

Remarks:
Trial pit sides stable
Concrete to a,3m bgl in side of trial pit

Legend:
D Small Disturbed Sample
8 8ulk 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:

SCOTT
DOHERTYTP12B

North Gawber Colliery Projecl No, 07053
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Photograph: Strata Samples Tests

Depth I Legend Description Slra:a Depth Rl"duced Depth Type Depth MEXE Shear Vane
(rn) (Thkkness) (m) le~'el (mA.OD} (rn) (rn) (Peal<JRes)

MADE GROUND (Colliery discard --<l.i QI1.6.0_ 0,10 ,
~~ consisting of grey clayey fine to coarse j /1

\ sandy grave! of angular unbuml shale <:Ind~ "<'9 coal)

MADE GROUND (Colliery discard
consisting of reddish brown slightly clayey

-1.00 fine 10 coarse sandy gravel of angular and

~

subangular unbuml shale, burnt shale and 1,10 ,
coal. Cobbles of shale and siltstone
present also}

~
-2,00

v
(Y' 220 ,
<x: (4.40)

~
>6<
,}<.A.~ ",<-

-300

~~~ ~'<: '" ,
<; )<
0 ~'<

~4_00

~v '<0 '~;CMADE GRour~D (Firm and stiff very dark. ~4.6 4.55 ,
4.60 76/QkPa

grey sandy slightly gravelly reworked clay.
Sand is fine 10 coarse. Gravel is fine

Continued next sheet

Date of Excavation: 18/O912007 Groundwater:

Equipment· JCB 3CX Steady seepage a14.5m bgl.

Logged By: LVe

Ground level: 90.7

Coordinates: 433008E - 409803N

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

Trial Pit: TRIAL PIT RECORD Revision: Final

TP13 SCOTT
North Gawber Colliery OO:--iERTY

Project No. 07053 "~~'"'"'~~"~
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Photograph: Strata Samples Tests

Deplh legend Description Slr<J!2 Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (ThicL:ness) (m) Level (mAOD) (m) (m) (PeakIRes)

'~a.!!!lu~a~c:..()~\~_________ ~ ____ ---'"'
End of Trial Pil at 4.60 m

-600

-7.00

-

-B,oo
-

-
-9.00

-

Date of Excavation" 18109i2007 Groundwater:

Equipment: JC83CX Steady seepage 131 4.5m bgl

Logged By' lVe

Ground level: 90.7

Coordinates' 433Q08E - 409a03N

legend: Remarks;
D Small Disturbed Sample Trial pit sides slable.
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

TP13 SCOTT
North Gawber Colliery DOHERTY

Project No. 07053 ~~<;~,,~.~~
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Photograph: Strata Samples Tests

Depth Legend Description Strala Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (rnJ Level (mAOO) (m) (m) (PeakiRes)

XX ;X MADE GROUND (Colliery discard 010 B

- consisting affirm dark grey very sandy
XX graveny day_ Sand is fine to coarse. Grave!

is fine to coarse angular unbumt shale and

~ 5i coal. Some cobbles Df unbum! shale
present also).

-
~1.00 :x; :><

i
1.10 B

- :x
:x
:><

~

v)(
-2.00

~
(3.90)

- 2,10 B
)<

- i~
-

~3.00 I~ 3tO B

-

7~

- 3.00 -lint-4,00 MADE GROUND {Soft dark brown sandy " 3,95 B
- ! \ ,S1i9hl1Y gravelly reworked clay. Sand is fine /

4,00 B 4,10 6S/0kPa......,... ..-.. ~~20_ _8_6~8_0_
to coarse. Gravel is fine to coarse angular /
unbuml shale).

Firm light grey mottled light brovm sandy
slightly gravelly CLAY. Sand is fine 10
coarse. Gravel is fine to coarse angular

Continued next sheet

DatI\! of Excavation: 18/09/2007 Groundwater:

EqUipment: JCB 3CX Steady seepage at 3.9m bgl

Logged By: LVe

Ground level: 91.0

Coordinates: 433063E - 409816N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
S Bull<: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

TP14 SCOTT

North Gawber Colliery DOHER1Y
Project No. 07053 .,,~,,~r'.~:"~
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PhG.vgraph:

-
.strata Samples Tests

Shear Vane
(Pea~JResl

Depth
(m)

Depth
(m)

Depth
(m)

Strala Depth Reduced

(Thickness) (m) level (Illb,OD)
legend Description MEXEType

and subangular coal, sandstone and
\ shale I~~-~------------------~

End of Trial Pit at 4.20 m

-600

-7,00

-B,OO

-900

Groundwater:
Steady seepage al 3.9m bgl.

Date of Excavation:

Equipment:

Logged By:

Ground Level:

Coordinates:

18109/2007

JC83CX

LVe

91.0

433063E - 409816N

Legend: Remarks:
D Small Dislutbed Sample Trial pit sides siable
B Bulk Dislurbed Sample
EW Water Sample for Environmental Tesling
ES Soil Sample for Environmental Testing
U Undisturbed' Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

~~C 0 T T

DOHER1YTP14
North Gawber Colliery Project No. 07053
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IPhotograph: Strata Samples Tests

Depth legend Description Strala Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (Thic!lness} (m) level (mAGO) (m) (m) (PeakIRes)

- x.x MADE GROUND (Colliery discard-
~

consisting of reddish brown clay bound 0.20 ES- fine 10 coarse sandy gravel of subangular
coal, buml shale, unburnl shale and
sandstone).

-

~

-
-1.00 (2.10)
- 1.20 ES-
-
-

~-2.00 ''0 71>.4"'''

:\'* MADE GROUND (Colliery discard 2.20 ES- consisting of firm very dark grey sandy

i gravelly clay. Sand is fine to coarse. Grave!
'.50 65/17kPais fine to coarse angUlar and subangular (O,gO)

- coal, unburn! shale and timber. Strong
organ,c odour detected). 2,80 69119kPa

-3.00 .. "" "-'0_-, ......... Stiff grey mottled orange slightly sandy- ;~tc~gravelly CLAY. Sand is fine to coarse. (0.40) 3.20 ES
Gravel is fine and medium suballgular _ 3_40 76.®_ 3,30 1271381o:Pa

sandstone and shale ,---------------------_~
End of Trial Pit a13.40 m

-4.00-
-----

Date of Excavation: 19/09/2007 Groundwater:

Equipment JCB 3CX Groundwater not encountered.

Logged By: B Johnson

Ground Level: 80.3
Coordinates: 432912E - 409668N

Legend: Remarks:
0 Srnall Disturbed Sample Tria! 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

TP15 SCOTT
DOHERTYNorth Gawber CDlliery Project No. 07053 'H=~~~12:"'"
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Photograph: Strata Samples Tests

Depth Legend Description Strata Deptn Reduced Depth Type Depth MEXE Shear Vane
(m) (T~dness) (m) Le\'e1 (mAOD) (m) (m) (PeakJRes)

MADE GROUND (Colliery discard
consisting or black clayey. very clayey in

0,30 ES

I places, silly fine to coarse sand. Ash,~ metal bars and plywood boards present
(UO}~ also)

~1.00
1.10 77.9_0_ 1,00 B

'" <;> MADE GROUND (Colliery discard
consisting of stiff grey and brown sandy 1.30 ES 1.30 140 1<\1 kPa
graveny day. Sand is fine to coarse. Gravel

(0.80)is fine to coarse angular and subangular

XX' brick, coal and sandstone)
1,90 77 10 1.80 B

-2.00 MADE GROUND (Colliery discard 200 B
consisting of red and grey clay bound fine 2.10 ES~ 55 to coarse sandy gravel. Gravel is angular~ (080)~

~
and subangular ash, burnt shale, unbumt
shale, coal and sandstone. Cobbles of~ coal and sandstone present also), 070 75,Jp_~

Q<~~ MADE GROUND (Colliery discard
-3.00 consisting of grey clay bound fine to 3.00 ES~

~
coarse sand and gravel. Gravel is (0,80) B~ predominantly angular and sUbangular~
unbumt shale with coal, sandstone and
timber fragments. Cobbles of unburnt 350 7550_

J< " shale present also). / J 60 B 3.60 sa /17ki='av (0.40) ES
MADE GROUND (Reworked glacial till ~3~90 ;:;:iJP_ 380 701 12ki='a

-400 , consisting of firm grey and light brown,
, sometimes mottled black, sandy gravelly ,, clay. Sand is fine to coarse. Gravel is fine ,

and medium angular to sUbrounded ,
\~S~~d~t~n_e~~'"!..s-?~':. ~o~ll _______ --1

,
End of Trial Pit at 3.90 m

Date of Excavation: 19109/2007 Groundwater·

Equipment: JCB 3CX Groundwater not encountered.

Logged By: B Johnson

Ground Level: 79.0

Coordinates: 432903E - 409636N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable
B Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soif Sample for Environmenfal Tesfing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PITRECORD Revision: Final

TP16 SCOTf

North Gawber Colliery DOHERTY
Project No. 07053

~~5(CI~:"5
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Photograph: Strata Samples Tests

Depth legend Description Strata Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) Level (mACO) (m) (m) (PeakJRes)

MADE GROUND (Colliery discard
consisting or grey, \\~thsome orange 0.20 ES

~ ~

sh'lining, c!<Jyey,very clayey in places, fine
\(1 coarse Sandy gravel. Gravel is
sUbangular unbumt shale and mudstone
Occasional cobbles of sandstone present
after 25m bgl)

-1.00

~ ;s: 120 ES

~ 0S
(3.60)

-2.00 2.00 B

:0 >6 230 ES

~
~- :)<

-300 >S2 >s,"§

~ ~ '" ES

r----3~60 76 ..6.0_
- - - - -En-d-of Trla-IPlt at 3.60;n- - --

-4.00

-

Dale of Excavation: 19/09/2007 Groundwater:

Equipment JCB 3eX Steady seepage al 2.7m bgl and at 3.2m bgl.

logged By: 8 Johnson

Ground level: 80.2

Coordinates: 432974E - 409655N

legend: Remarks:
D Small Disturbed Sample Trial pit sides slable.
B Bulk Disturbed Sample
EW Water Sample for Environmental Tesling
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP17 S COT T

North Gawber Colliery DOHERTY
Project No. 07053

~,<';(""~~<'



Photograph:

,~_L

Strata
Depth

(m)
Description

0;0

'SO

200

300

J_

ES

Legend

-100

ES
8

1 50

200

90 143 ~Pa

92 I 4e ~_Pa-200

-300

-4 00

. 1 _ t__.~

,
ES

,
"

JOO 71/41 !<Pa

Dale of Excavation. 19f09f2007 Groundwater:
Groundwater not encountered

L .___L.
Equipment"

logged By
Ground Level:

Coordinates

JCB 3CX:

8 Johnson

74.9

43Z967E - 409S94N

------ .....----1

Revision" Final

Project No. 07053

SCOTT
l~S'J..lEqT·'·

legend'
D Small DiSturbed Sat"l1pTe
B Bulk Disturbed Sample
r;.W Waler Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Remarks'
Trial pit sides slable.

Trial Pi!: TRIAL PIT RECORD
TP18

I---~----------------

North Gawber Colliery
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Photograpll: Strata Samples Tests

Depth legend Description Strata Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) level (rnA.OD) (m) (m) (Peal-JRes)

-
X; ::x MADE GROUND (Colliery djsc~rd- consisting of dark grey and brown clay 0,20 ES

bound fine to coarse sandy gravel. Gravel
- is sUbangular coal, burnt shale, unbumt

(1.10)

;0; 5C shale and mudstone).

-1.00 ~ 110 77 10 1.00 B

~
MADE GROUt~D (Colliery discard
consisling of red clayey fine to coarse

>0< sandy gravel of angular and subangular 150 ES- bUllll shate and sandstone. Some cobbles

@ of sandstone present also).
(1.50)

-2.00 200 8
V

-

~
v

- 2.60 7S->.-Q.O_
)< MADE GROUND (Colliery discard

~

:x consisting of red and grey clay bound fine
-300 to coarse sandy gravel. Gravel is angular (0.70) '00 8

~ and subangular unbuml shale lmd ES
sandstone. Some cobbles of sandstone ~3~~O 74.~_- and occasional broken brick present also). 340 B

'% MADE GROUND (Finn dark grey with very (OAO) ES 350 .&\.8f25 kPa:x dark grey patches sandy gravelly, possibly 370 74;;_0_

- reworked. clay. Sand is fine to coarse. ,, Gravel is fine and medium coal, sandstone I
-4.00

\_ a~~ ,!,,:d~t~n~:..O!!!a'::i~ ~d_o~r..?~l~c.!.e~).:..J'

End of Trial Pi! at 3.70 m

-

Date of E)l'cavation: 19109f2007 Groundwater:

Equipment: JCB 3CX Steady seepage at 2.6m bgl Trial pit wet below 2 8m with water level rising
to 3.3m bgl in excavation

logged By: B Johnson

Ground Level: 78.2

Coordinates: 433Q15E·409519N

legend: Remarks:
D SmaH Dis!urbed Sample Trial pi! sides stable.
B Bulk Disturbed Sample
EW Water Sample for Environmental Tesling
ES Soil SamplE! fot Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP19 SCOTT
North Gawber Colliery OOHERTY

Project No, 07053 a~~r rr~:~<:



- -Photograph: Strata Samples Tests
Depth Legend Description Strati'! Depth Reduced Depth Type Depth MEXE Shear Vane

(m) (Thickness) (m) Lev!!1 (mAOD) (m) (m) (Pea~JRes)

~'<> MADE GROUND (Colliery discard
consisllng of dark grey crayey. very crayey (0.40) 020 ES
in places, fine to coarse sandy gravel. l---~dO 7<12P_
Gravel is sUbangular coal, mudstone and /

X \ sandstone>.

~
MADE GROUND (Colliery discard

-1.00 consisting of black \·ery clayey silly rine to
1,00 OScoarse slightly gravelly sand. Gravel is (1.30)

X angular buml shale and unbvml shale.

vi Organic odour detected).

- 170 ?2J1.~
- MADE GROUND (Colliery discard "0 36118kPa- consIsting of soft and firm grey and vel)'
-2,00

~
dark grey mottled orange slightly sandy 2.00 ES
gravelly clay. Sand is fine to coarse. Gravel

~
is fine to coarse subangular unbumt shale (130)with some brick. Occasional tfmber
fragmenls and pieces of fabric present 2.50 B
also. Remnant rools seen at1.3m bgl.

y> :<,« lenses of cia")'bound gravel present after
2.0m bgl. Wet below 1.9m bgl. Organic /t-3~OO 716_0_-3.00

_o~~u!".~e~e~t~dJ.___________ ~ ~ .../ 300 ES

End of Tria! Pit at 3.00 m

-4,00

-

Date or Excavation: 19109/2007 Groundwater:

Equipment: JCB 3CX Steady seepage at 1,9m bgl

logged By: B Johnson

Ground Level: 7<1,6

Coordinales: 4330nE - 409554N

Legend: Remarks:
0 Small Disturbed Sample Trial pi! sides stable
B Bulk Disturbed Sample
EW Water Sample for Environmental Tesling
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revis;on: Final

TP20 SCOTT

North Gawber Colliery DOHERTY
Project No. 07053

1l~",-~~1~·~~



Photograpll: Strata
Depth

(m)
Legend

--- .._-,----
Strata Depth R"'duced

(Thic':ness) ('11) Level (mAOO)

"" ES
8

~. 33.0 ' _7_8 20_

. MAD.E~ROUND (Colliery discard 3 "-n 7800 340 ES
_ • ~L .~, consisting of red fine !o coarse sandy -- ''''''-:---- -- ---

- .'_-1--:-~1 gravel or angular a~d subangular burnt

'-:-~ ..........,...,.., brown/yellow sandy gravelly clay). (070)
-400 .,~ .-, -- ----------------.---.--- 400 B

"-.;-::=,,:,::-=: Stiff grey/yellow mot1led brown sandy L-42D n.30 ! ES
: ~-~-, gravelly CLAY Sa,.,dis fine 10coarse, .1 -_ .. --i
_ ~.' Grave! is fine 10 coarse subangular and I • ~

. , subroundedsandstone and occasional ,I ,

: ) 'L c9~1._End-of Trial P\\ at 4.20 ffi- - - -1' I l!- , _ _ ~__J

-----------+------------ ------- ---,..---i

v MADE GROUND (Colliery discard
consisting of grey/black fine to coarse
gravel of angular and subangu1ar unbuml
shale, sandstone. bricks, slag and coal)

3'0

j

y

-100

(33())

6~/O\(PA

-300

8d/OkPa

1

Date of Excavation' JDflDI2007 Groundwater:

ReVision: Final

Project No, 07053North Gawber Colliery

1-----------------1--------- S COT T
C':'HERT{

Groundwater not encounteredEquipment

Logged By'

Ground level'

Coordinates'

JCB 3CX

CB
815

433131E - 409648N

Legend: Remarks:
o Small Di~turbed Sample Trial pil sides stable
B Bulk Dislurbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pi!: TRIAL PIT RECORD
TP21
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Photograph:

Shear Vane
(Pea1'JRu)

Samples
Depth

(m)

0.50

2.00

Tests
Depth

(m)
MEXE

Strata
Depth

(m)

(400)

Type

ES
8

8
ES

B
ES 4.10

'"

MAOE GROUND (CollieI)' discard

Legend Description Strata D!!pth Reduced
(Thickness) (m) Level (mAOD)

consisting of soft very dark grey sill.
Pieces of metal and timber pre!;enl at
O.6m bgl. Strong organic adoU!'" deteded).

-1.00

-2.00

~3.00

'.00

"0MADE GROUND (Stiff brovm !Sandygravelly
. . • _. .• reworked clay. Sand is fine to coarse.

i::-...,.....:..:...-:-""~- Gravel is fine and medium subangular / (040)~~a~~:+- \ sandstone and coal. Remnant rooUels
~, - LP"""e",se"-",,t)~. -J ~6:0'__r-'U ..P_O_

Stiff grey mottled brovm and orange slightly

Continued next sheet

Date or Excavation: OZtlO"ZOO7
Slight seepage al3.9m bgl.

Groundwater:

Equipment:

logged By:
Ground level:

Coordinates:

JCB 3CX

B Johnson

81.6

433172E ·409616N

Legend: Remarks:
o Small Disturbed Sample Trial pit sides stable.
S Bulk Dislurbed Sample
EW Water Sample for Environmental Tesling
ES SoH Sample for Environmental Tesling
U Undisturbed Sample - Open Drive

Trial Pit:

North Gawber Colliery

TRIAL PIT RECORD
TP22

Revision: Final

Project No. 07053

-

89125 ~PI

s cor T
DOHER1Y
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Photograph:

Shear Vane
(f'eakIRes)

Strata

Deplh Legend
(m)

-6.00

-700

-'00

-900

Description

sandy sflghtfy graveffy CLAY. Sand is fine
',--l~~o~r~E'::~~a~e~i~~n_e!'I~g..ul~r_c~a~. '

End of Trial Pit at 4.60 m

51rala Depth Reduced
(Thickness) (m) Level (mAOD)

JCB 3CX

Groundwater:
Slight seepage at 3,9m bgL

Dale of Excavation: 02/1012007

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

Trial Pi! TRIAL PIT RECORD
TP22

Equipment

Logged By:

Ground level:

Coordinates:

B Johnson

81.6

433172E - 409616N

North Gawber Colliery

Samples
Depth Type

(m)

Tests
Depth

(m)

Revision: Final

Project No. Oi053

MEXE

-

SCOTT
COHERT:'
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Photograph: Strata

. Samples Tests
Depth Legend Description Strata D~pth Reduced Depth Type Depth MEXE Shear Vane

(m) (Thk:!rness) (1'11) level (mA.OD) (m) (m) (Pea~JRes)

MADE GROUND (Colliery discard

-

~

consisting of very dar\:: grey fine \0 coarse
0.30 ESsandy gravel of angular and subangular

ash, clinker and some coal Rare cobbles
of whole brick present).

~1.00 'x~

~
:6' "" B

ES
:xs (3 BD)

-2,00
~'<
%

~
2.50 ES

0-
-3.00

X; 'Y'<

~~.

3SO ES
~~.O "."'--.;ire:;; Stiff grey sandy slighlty gravelly ClAY .

<00 ES-4.00 Sand is fine 10coarse. Gravel is fine (O olD)

_ a!1~u~a~c:o~I:...~r~a!1j~~d_0l:lr_d~t~c.!e~.___ --4,.2_0 77 aD B '10 9711BkPa

End of Trial Pit al 4.20 m

Date of Excavation: 02/10/2007 Groundwater:

EqUipment: Jee 3eX Slight seepage at 3,6m bg1.

Logged By: B Johnson

Ground Level: 82.0

Coordinates: 4332Q4E - 40963TN

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

Trial Pit: TRIAL PIT RECORD Revision: Final

TP23 S COT T

North Gawber Colliery C'OHER1Y
Project No. D7053

", ~,~ ...'.1 : ~ ~



-
Photograph: Strata Samples Tests

Depth Legend Description Strala Depth R!!dueed Depth Type Depth MEXE Shear Vane
(m) [Thickness) (rn) level (mA.OD) (m) (m) (PeaI:JRu)

i'MADE GROUND (Reinforced concrele
-"" '0.5.0...-- road). 020 oS

MADE GROUND (Colliery discard f---0~40 ®,,30_

consisting of grey clayey fine to coarse I 0,60 80 1'" 060 oS0- \ \ ,aody gca,.' 0' aog"'a, aod "baog"'a,
:)< :> unbumt shale, coal 20Mbrick).

-1,00 MADE GROUND (Colliery discard 1,00 ES
\ consisting of red fine to coarse subangular

gravel of burn! shale, Many cobbles of I- 0< ¥,) burnt shale present also).

X MADE GROUND (Colliery discard (2.00}
consisting of dark grey fine to coarse

- X; 0<:
gravel of angUlar and subangular coal,

-2.00 unbuml shale and rare ceramic. Cobbles- of unbum! shale and whole bricks presenl-
:*~ also).

2_,90 7_8___1_°_
MADE GROUND (Firm dark grey mottled

2.60 77Jm 2,70 66 J 32kPa
..~'. . brown sandy gravelly reworked day. Sa:ld ,

-300 i~¢=±\ IS fine 10 coarse. Gravel is fine and / (O,~O) 3.00 7Af22kPa
\ medium subangular coal and sandstone), /

1_3~20 77_50_
Stiff grey mottled orange sandy gravelly

3,20 ES, ,. CLAY, S<md is fine to coarse. Gravel is ,
" fine to coarse angUlar and subangular coal ;'

- \_a~~ ~a~~si.5'~e.:._____________ ...J

End of Trial Pit at 3.20 m
-400

Dale of Excavation: 21109/2007 Groundwater:

Equipment: JCB 3CX Groundwater nol encountered

Logged By: B Johnson

Ground Level: BO.7

Coordinates: 433239E - 409614N

Legend: Remarks:
D Small Disturbed Sample Tria! pit sides slable.
S Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soi\ Sample lor Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP24 SC:OTT

North Gawber Colliery DOHERTY
Project No. 07053

~ ~ "''':, C I?: ~~'
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;:;trata Samples Tests

Depth I legend
(m)

Depth
(m)

Depth
(m)

Shear Vane
(Peak/Res)

Strata:Deeth Fleduced
(Thickness) (m) level (mAOD)

Description Type MEXE

MADE GROUND (Reinforced concrete).

MADE GROUND (Gravel of dolomite,
sub base materials).

MADE GROUND (Colliery discard
consisting of blacklgrey fine to coarse
sandy gravel of angular and sUbangular
brick, cables, unburnl shale, sandstone
and much coal).

~1.00 100 ES
B

-2.00 (3201

-300

75.70
Finn friable gre}'/yellow mottled brown
sandy slighl1y gravelly CLA,Y. Sand is fine
to coarse. Gravel is fine to coarse
subangular and $ubrounded sandstone

, and occasional coal. -"
.....- - -End-of Trial pit -at 4.10 m~--

{O,SO)

---, .••,,,O_-j~~75~.;2"--4.00 4.00 ES
B

Groundwater:Dale of Excavation:

EqUipment:

logged By:

Ground Level:

Coordinales:

05110/2007

JCB 3eX

CB
79.3

433175E - 4095B3N

Groundwater not encountered.

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

Trial pit sides slable

Trial Pit: TRIAL PIT RECORD FinalRevision:

s COT T
DOHER1YTP25

North Gawber Colliery Project No. 07053



Description

Photograph:

-2.00

-300

-400

Strata
Depth

(m)
StrataDepth Reduced

(Thickness)(m) Level (mAOD)
Legend

~1 00

MADE GROUND (CoHiery discard
consisting of grey red and brown clay
bound fine 10 coarse sandy gravel of
angular and subangular bumt shale,
sandstone and brick. Cobbles of whole
and broken brick and sandstone present
also)

MADE GROUND (Colliery discard
consisting of dark brown and dark grey fine
to coarse sandy gravel of suba.,gular
unburn! shale, coal. rare slale and ra'e
glass. Metal plates. clay pipe fragrllents
and cobbles and boulders of sandstone
present also)

(1 00]

Stiff wet grey and brown slightly sandy
gravelly CLAY Sand is fine and medium
Gravel is fine 10 coarse subangular coal
and sandstone.

[1 90)

End of Trial Pit at 410 rn I

L_:
Dale of Excavation: 2110912007 Groundwater:

Slight seepage at 3.2m bglEquipment'

Logged By:

Ground Level:

Coordinates'

JCB 3CX

8 Johnson

773

43321 BE - 409572N

Legend: I
o Small Disturbed Sample I
8 Bulk Dislurbed Sample :
EW Water Sample for Environmen1al Testing I

ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive I

Remarks:

Trial pit sides stable.

Trial Pit:

North Gawber Colliery

TRIAL PIT RECORD
TP26

150 ES

200 8

300 B
ES

390 B
ES

260

,<0

Final

Project No. 07053

Revision:

92143kPa

lG7 133 kP2

S COT T
C'JHERT""
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Photograph: Strata Samples Tests

Depth Legend Description Sirala Depth R~uced Depth Type Depth MEXE Sllear Vane
(m) (ThickneSS) (m) level (mAOO) (m) (m) IF'ea~JRes)

", MADE GROUND {Colliery discard
consisting of red and brown fine 10 coarse 0.20 "g sandy gravel of subangular burnt shale,
unburnl shale and coal}.

~
(1.30)

-1,00 X
'>0 Z3_@_

Q< W MADE GROUND (Colliery discard
consisting of dark grey clay bound rine to ,so .5

~ 0< )0 coarse sandy gravel of angu!arand
A subangufar unburn! share. mudstone and

rare coal).
~200

~
X

IUlD)

~
~Y~
X0-

-3.00 00' 3,10 71.2_0_ 300 .5
- - -- - - - - - - - --- - - -- - - --

End of Trial Pit al 3.10 m

~~
-4.00

~

Date of Excavation: 19109(2007 Groundwater:

Equipment: JC83CX Steady seepage a12.1m bgL

Logged By' 8 Johnson

Ground level: 74.3

Coordinates: 433092E - 409SS4N

Legend: Remarks:
D Small Disturbed Sample RE'pE'atedcollapse after 1.5m bgl.
8 Bulk Dislurbed Sample
EW WOller Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Samole - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP27 S COT T

North Gawber Colliery OOHERT"r"
Project No. 07053 ,,~·.~r'.;:p~
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Phc ."graph: Strata Samples Tests

Depth Legend Description Sl,ata Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) Level (ml\OD) (m) (m) (pea~JRl'!s)

-

~

MADE GROUND (Grey and broWl'l cobbles _ 0 3-40_1\ and coarse subangular gravel of /sandstone).

~ .:;>< MADE GROUND (Colliery discard {D.90} 0.50 B

consisting of firm friable grey moUled ES
;Xe 0< orange $andy gravelly reWorked clay. Sand 0,80 67 135 ~_Pa

-1.00 0< is fine. Gravel is fine to Coarse angular and 100 7?_~_O_

I
subanglliar coal, burnt shale, unburnl

/l\ shale and brick. Cobbles Of whole and
broken brick present also).

(0,80)
MADE GROUND (Colliery discard 1,50 B
consisting of grey clay bound gravel of fine ES

~ ~ to coarse subangular unbuml shale and ~~o 71.70

-2.00 :x ~ I\ coal. Metal bars, pieces of timber and / (0.40) 2.00 B>9 :X cobbles of sandstone present also.
- Organic odour detecied) j--2..tO 71.30

MADE GROUND (Soff eod fl~ g'ey "d, /

~
(>< brown slighH" gravelly day. Grave) is fine «() 50)

2.60 • 2.60 52131 kPaand medium subangular and subrounded f---UP 70".8_0~ ES
~

'0 \ sandstone and mudstone. Organic odour
- v detected).
-300

>sX ::y; MADE GROUND {Firm friable grey mottled
orange sandy gravelly, possibly reworked,

(1,20)

~

clay. Sand is fine to coarse. Gravel is fine

Ai
10 coarse angurar and subangular unbumt 350 ES
shale and sandstone. Remnant rootlets
present. Slight organic odour deteeled}. 380 75120 kPaj-.-----;ul9 6_9Ji9~

--dOO , MADE GROUND (Stiff friable light grey ,, mottled brown sandi' gravelly, possibly ,- , reworked, clay. Sand is fine and medium. ,,
I Gravel is fine to coarse sUbangular unbum~p
l_s~~e_a.!1~~a~ey~aD·___ ~ _______ ..J

End of Trial Pit at 3.90 m

Dale of ExcavaHon· 19/09/2007 Groundwater:

Equipment· JCB 3CX Groundwater not encountered.

logged By: B Johnson

Ground Level: i3,5

Coordinates: 433116E - 409525N

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

Trial Pit: TRIAL PIT RECORD ReVision: Final

TP28 SCOTT

North Gawber Colliery Project No. 07053
DOHERTY
3~~rt'~- ...~



Shear Vane
(peaklRes)

....--
PhOlograph: Strata

Depth
(m)

Groundwater:
Steady seepage at 2.6m bgl.

(1,0°1

Legend Description S!nlt3 Depth Red~d
(Thir:!mess) (m) Level {mAOD}

MADE GROUND (Colliery discard
consisling of dark brown clay bound fine to
coarse sandy gravel. Gravel is angular and
sUbangular burnt shale and unburnt shale.
lA!hoie bricks and melal bars present also).

-1.00 1.00

-300

-2.00

MADE GROUND (Colliery discard
consisting of stiff grey motred brown,
becoming dark brown with deplh. sandy
graveJJyday. Sand is fine 10 coarse. Gravel
is fine and medium angular and
subangular coal, unburn! shale, sandstone
and, after 2.7m bgl, burnt shale. Wet after
2.6m bgl. Organic odour delet:led).

(2.40)

-4.00

Soft wet dark grey sandy gravelly CLAY.
Sand is fine 10 coarse. Gravel is fine
angular coal and sandstone, {D 5D}

~"'---+--"",8~OO- - -En-d-of Trial pit -at 4.00 ji,- - - - ~~----

Dale oJ Excavation:

Equipment:

logged By:

Ground level:

Coordinates:

19.'09/2007

JCB 3CX

B Johnson

72.0

4330S2E _ 409S09N

Legend: Remarks:
o Small Disturbed Sample Repeated collapse after 1.6m bgL
B Bulk Di!<turbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for E.nvironmental Testing
U Undisturbed Sample - Open Drive

Trial Pit:

North Gawber Colliery

TRIAL PIT RECORD
TP29

7100

Samples

Depth
(m)

0,50

1.50

2.50

3.50

Tests

Depth
(m)

1,JO

2.20

3,50

Project No, 07053

Type

B
ES

B
ES

BES

B
ES

Revision: Final

MEXE

-

lQ81J2kPa

92/30kP,

32/10 kPll

S COT r
DOHERTY



Depth Type
(m)

Photograph: Samples

020 ES
zo~

100 ES
"0

9
!UlL.-< '" ES

'SO ES
160

200 B

250 ES
270

Strala

{O.BO)

Tests
Depth

(m)
-----I S!1ear VaneMEXE

... _ (peil~:s~

104126 kPa

98/36kPa

B21371<.Pa

S COT T
COHERTy

Depth Legend
(m)

Description StrataDepth Reduced
(Thickness) (ml lever (m.ll,ODj

MA()E GROUND (Colliery discard
con!>isting of grey and brown clay bound (050)
fine to coarse sandy grave! of angular and
sub<angularunbumt shale, coat and brick Q_s",--_+_
Cobbles of sandstone, pieces of plastic
and rubber pipe present also).

-400

'"

-100 MADE GROUND (Colliery discard
con!>isting of stiff grey sandy gravelly clay
Sand is fine to coarse. Gravel is fine to
coatse subangular unbumt shale. coal and/t:=:tilt:=+=if~=j
mudstone). _ t
MACE GROUND (Stiff grey mottled brown I
sandy gravelly reworked clay. Sand is fine I
to coarse Grave! is fine and mediU~
ang1Jlarto subrounded coal and
sandsto~e),

Stiff grey and brown mottled orange sandy
grave!ly CtA y, Sand is fine to coarse
Gravel is fine angular coal.

13

-200

(200)

-300

Groundwater:Date of Excavation: 21109/2007

Equipment· JCB 3CX

Logged By: B Johnson

Ground Level' 71 t

Coordinates: 433080E - 409490N

Groundwater not encounlered

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

Trial Pit TRIAL PIT RECORD
TP30

North Gawber Colliery

E$

I

I I
1__ . ~ J_

Revision: Final

Project No. 07053



Pholograpll: Strata

-, /Xl f GO mf32kPa

(2 ;0\
-, 00 200 .5

B
,GO

End of Trial Pit at 3 20 m

300 '5-300

--4 DO

Date or Excavation" 20109'2007

___L.
f:ndwater

Groundwater not encountered

1__J

Equipment:

Logged By

Ground level"

Coordinates·

JC83CX

a Johnson

. :_:_33_12_'_E_._4_0_94_3_9~ _

Remarks:Legend:
D Small Disturbed Samp'e
B Bulk Disturbed Sample I
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Tria! pil sides stable

Project No. 07053

Trial Pit: TRIAL PIT RECORD Revision Final

S COT T
l"~HERl (...~,.~...

TP31
North Gawber Colliery
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Photograph: Strata Samples Tests

Depth legend Description Strata Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (Thiclmess) (m) Level (1'1"AOD) (m) (m) {P~akIResJ

MADE GROUND (Colliery discard- consisting 01 firm, becoming stiff with 0.20 .S
depth. friable grey sandy gravelly clay.
Sand j'!l fine to coarse, Gravel is fine to 050 •coarse unbumt shale, sandstone,

;X mudstone and rare burnt shale. Some

~
cobbles of siltstone and tare cobbles of 0.90 52137H's

-1.00 sandstone present also. Slight organic
- odOUf deteded).-

~

~

1.70 •(3.60) .S
-2.00

-

-

~
2.;0 8<l /33 kPa-

-300

~
300 •.S

3,20 10S128kPI
0(

- - - En-d-of Trial pit at 3.60 m- - -- 350 66.9~

-4.00

---

--

Date of Excavation: 20.l09f2007 Groundwater:

Equipment JCB 3CX Groundwater not encountered

logged By: B Johnson-Ground level: 70.5

Coordinates: 4330B2E - 40938eN

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
B Sulk 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

TP32 S COT r
North Gawber Colliery DOHER1Y

Project No, 07053 ,.,~~,~~;,,:~~
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Photograph: Strata Samples Tests

Depth Leg end Description StrataO~lh RMuced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) Level (mADO) (m) (m) (PeakfRes)

- ~ MADE GROUND (Colliery discard- X consisting of dark grey clayey sandy fine to 0,20 ES- coarse gravel of angular and subangular

0< coal and unburnl shate). (O90)

-

~
0.'" 71.00-

-1.00 MADE GROUND (Colliery discard
consisting of firm and stiff friable dark grey

1.20 ESsandy gravelly clay. Sand is fine 10coarse,
Gravel is Fineto coarse unburnl st1ale,
sandstone and rare bum! shale. Some- pieces of timber present also. Slight 1,60 64/3!lkP&- organic adour detected)

-2.00 % 2.00 ES 2.00 iOf20kPlI

-

~- (2.90)

v'V(- ><;,",? 2.80 80 f30 kPa

-3,00 ~ '.>!Y

SS 3.10 ES

-

"" ~ - - --- - - - -- ~- - - -- - -- - - -- '.8n R8 10
End of Trial Pit at 3.80 m

-4.00

-

Dale of Excavation: 20J09J2007 Groundwater:

Equipment: JCB 3CX Groundwater not encountered.

logged By: B Johnson

Ground lever: 71.9

Coordinates: 433043E - 409403N

Legend: Remarks:
D Small Disturbed Sample Trial pil sides stable.
8 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

TP33 SCOTT

North Gawber Colliery DOHERTY
Project No. 07053 ~~~..rr~: ..~
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Photograph: Strata Samples Tests

Depth Legend Description Strala D!!pth Reduced Depth Type Depth MEXE I Shear Vane
(m) {Thickfless} (m) level (mAOD) (m) (m) I (Peal<lRes)

- ;:x> MADE GROUND (Colliery discard- consisling of stiff very friable dark grey 020 OS

)< 3S sandy very gravelly clay. Sand is fine to 0'0 Bcoarse. Gravel is fine 10 coarse $ubangular (0.90)

:>< <x unbuml shale, sandstone and brick.

;:x> Cobbles of broken brick and sandstone 0.70 135/21 kPa

presenl also). O~9O 72.40
-1.00

~ ~
MADE GROUND (Colliery discard (O.25} 1.00 ES

consisting of red and brown clay bound
7215 B

fine to coarse gravel of angular burnt / 1.30 1~OI27J.:Pa

~

\ shale. Cobbles of burnt shale present
also).

- MADE GROUND (COlliery discard- consisting of stiff grey sandy gravelly clay,
~2.00 Sand is fine 10coarse. Gravel is fine 10 2.00 B

~

coarse angUlar and sllbangular unburnt ES

;0; shale, sandstone and rare burnt shale.
Slight organic odour detected)

(2.85)

~ 2.80 911:;>9kPa-
-3.00

3,20 8

~
ES--

- :X;-<;
-400 400 69.30
- - - -En-d-of Trial pit -at 4.00 m- - --

---

-

Date of Excavation: 20109/2007 Groundwater:

Equipment: JCB 3CX Groundwater nol encountered.

logged By: B Johnson

Ground level: 73.3

Coordinafes: 4JJ011E·409431N

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

Trial Pi\: TRIAL PIT RECORD Revision: Final

TP34 sea T T

North Gawber Colliery DOHERTY
Project No. 07053 ~'~~C'~~"<:
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Photograph: Strata Samples Tests

Depth Legend Description Strata Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) Level (mA.OO) (m) (m) (PealrJResjm MADE GROUND (Colliery discard

consisting of grey \'ery clayey fine to (0.55)
0,20 ES- coarse sandy gravel of angular and-

"" " 0<
DAD e- subanguJar coal, unburn! shale and brick),

- MADE GROUND (Colliery discard
- consisiing of firm grey sandy gravelly clay.

-1.00 Sand is fine to coarse. Gravel is fine to 1.00 ES 1.00 62 I 231<.PaiY. coarse subangular unburnl shale and coal. e
:x> Cobbles of whole and broken brick and

- clay pipe fragments present also. Damp
- X after 2.0m bgl).
- >0

X
(2 ~5)

-2.00

- 38
- X- 2.50 ES- "" e- 2.70 66/J.4kPa

X
'" 7""-3.00

MADE GROUfJD (Yellow coarse gravel of- '\~ subangular dolomite). (.

, M.ADE GROUND (Brick and concrete ,
- "_ft?u~~a~o_n~):.._________ ~ ____ -'

,
-

End of Trial Pi! at 3. 10 m
-
-4.00-

Date of Excavation: 2110912007 Groundwater:

Equipment: JCB 3CX Groundwater not encountered

Logged By: B Johnson

Ground Level: 73.5

Coordinates: 432988E - 409516N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample Trial pit terminated at 3.1m bgl upon refusal on encountering brick and concrete
EW Water Sample for Environmental Testing foundations.
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP35 S COT T

North Gawber Colliery DOHERTY
Projecl No. 07053 ,,~~~~,~:~~
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Photograph: Strata

Depth Leg end
(m)

- 'V'
-
--

,,'0.
-1.00

-
~ ~

Samples Tests
Depth

(m)
Depth

(m)
Shear Vane

(PeakIRes)

Strata DePth Reduced

(Thickness) (m) Level (mAOD}
Description Type MEXE

MADE GROUND (Grey fine to coarse sandy
gravel of sUbangular sandstone, unbumt
shale and rare ceramic. Cobbles of
concrete and sandstone present also).

0.20 ES
(0.70)

DiD 7310
MADE GROUND (Colliery discard
consisting stiff grey sandy gravelly clay.
Sand is fine \0 coarse. Gravel is fine to
coarse angular and subangular unbumt
shale, burnt gllale and coal Pieces of
fabric present also).

86' 22 kPa

(1.80)
92/15kPa

-2.00

:x

84'19kPa

-3,00

63 (35 kPa
(050)

3SD
MADE GROUND (Firm friable very sandy
slightly gravelly reworked clay. Sand is fine
10coarse. Gravel is fine and medium
subangular coal. Sirong organic odour
detected).

-4.00

Firm grey mottled orange sandy slighlly
gravelly ClP.Y. Sand is fine 10 coarse.
Gravel is fine and medium subangular and

Continued next sheet

Groundwater:Dale of EKCavalkm: 21/0912D07
Groundwaler nol encountered.Equipment:

logged By:

Ground Level:

Coordinates:

JCB 3CX

B Johnson

73.8

432955E - 409545N

Legend:
o Small Ois1urbed Sample
B Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Remarks:

Trial pit sides stable.

Trial Pit: TRIAL PIT RECORD Revision: Final

s COT T
C'OHERTYTP36

North Gawber Colliery Project No. 07053
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Photograph: Strata Samples Tests

S COT T
DOHER1Y

Dale of Excavation: 21/09{2oo7

Equipment: JCB 3CX

logged By: B Johnson

Ground level: 73.8

-600

-700

-8.00

-9.00

Depth
(m)

Coordinates:

Trial Pi!:

Legend Description

, subrounded coal and sandstone. /~ J

End of Trial Pit at 3.80 m

Groundwater:
Groundwater not encounlered.

432955E - 409546N

TP36

Legend: Remarks:
o Small DisturbedSample 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

Sirata Depth Reduced
(Thickness) em} Level (mAOD)

TRIAL PIT RECORD

North Gawber Colliery

Depth
(m)

Type

Revision: Final

Depth
(m)

Project No, 07053

MEXE Shear Vane
{PealcfRes}



Depth
(m)

-~_._--Strata
,
! Samples

----rst-"ll" O"P;h---r-;;d.Jl::E'd I Depth --r

j_____ ~ . _------+.~~TTi~;cknl"s~~~el (mAOO)' _!m)
MADE GROU~JD (ColEe')' discard ~ j
co'lsisling 0111rTl1 v~ry friable dark brown I 0"
v!''')' sandy very gravpl!y day Sa..,d;o; 'lne i
to CO:'lrse G~avells fine to coarse :mgular I

;!nd subangul:'Ir unbuml shale. burnt sl,ale I '
and coal. Metal bars presenl also) 11 SOl

'PO

'"
B
'S

Final

MFXF 1 st-ear Vane
(F"P,'<JRP~)

62f<3kf"a

7~111kP"

Photograph:

Legend Description

B
ES

250

62/24 kP"

,so

J

- 1 oa

-2 oa

-30a

. ----+--_ t 50 __ 72 90

MADE GROUND (Colliery discard ~: (030]
consisting of stiff grey slightly sandy LBO- n 60
g'avelly clay Sand is fine 10 coa'se Gravel -7-

\

is r....e.1o coarse sub:'lngular unbu.......,t s.hale /
8"d mudslo"e Sllqht organic odO:.Ir J (:"~:".'!

delecle~):...-_ __ _ _ __ f-- i.: 30i-72 10

\

MADE GROUND (COniery discard :'
'.onsisling of firm black very S8.ndy Silt.J I (060)

~~~~~ Sand is fine to coarse Rem"ant rools I '
f present. Organic_odo.?r delected). _ f _ 290-----+- __7150 ,

~-...:.~-:.1-'. MADE GROUND (Stiff brown a"d grey ,II~.::..:.:~ 1\ sandy slightly grave~ly. possibly reworked, •
-.=..... ..........:~ clay Sand is noe 10 CO<l'se Gravel is fine / i

-:.. ::~ -::..p 10 coarse sUbangular and subrounded coal;, (100)
f-i';''-.-~.....~ and unbuml shale, Slight organic odour
~":"~:':'f detected).:.. ~ __ I ,

~-=_',~~ Stiff grey IT'otllpd brown slightly s,a....dy 3 ?O_~. 7050
gravelly CLAY Sand is rre G~avel is fine

\ and ~':.d~um..s~alp.a~d_r~r~ co_a~_
End of Trial Pit at 3.90 m

,eo

16'
2{\0

260

- 40::1

.1

Date of Excavation·

Equipment

logged By

Ground level"

Coordinates·

Groundwater·
GroundVr.3!er not encounlered

10,'09/?007

JCR 3CX

B .'ohnson

744
432909E - 409S93N

T~ial pit sides slab'e

Remarks·Legend:
o Small Di<;turbl"d Sample
8 Sulk Dis1urbed Sample
EW Water Sample fOf Environmental Tesling
ES Soil Sa'l1ple for EnvironfTlental Tesling
U Undisturbed Sample - Open Drive

Trial Pit:

North Gawber Colliery

TRIAL PIT RECORD
TP37

Revision

Project No 07053

S COT T
DC'HF'RT ~
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Photograph: Strata

Depth Legend
(m)

~

~
-, 00

Description

Samples
Depth Type

(m)

020 os

"0 B

Strata Depth

(Thickness) (m)
Redllced

Level (rnAOO)

MADE GROUt~D (Very soft very dark grey !

slightly sandy silt Decomposing rools and i
branches present down to 0 Sm bgl Strong
organic odoUf" defected).

(1 551

i

C55__

I
__ n"IFirm and sliff bro\Vf1and grey with some

orange mottling sandy slightly gravelly
CLAY Sand is fine to coarse. Gravel is
fine to coarse sUbangular and rounded j (1 05)
sandstone Slight organic odour detected

--t-260- - -En-d-ofTrlaIPrtat2 60 m--

,

-200

-300

-'00

Tests
-

050 1lf8~Pa

71~O_~ 260 B..
,
!

! ! ,
,

'" 's
no B

's ,eo 61127kPa

200 ! 74f35kPa
I,,

JCB 3CX

B Johnson

14.0

<t32798E - 409583N

,

__J_
Dale of Exc3valion' 20/09/2007 Groundwater:

Slight seepage al1 3m bgl Rapid seepage at 2 2m bgl upon encountering
field drain.

Legend: Remarks:
o Small Dlslurbed Sample Trial pit sides stable
8 8ulk Dfslurbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undislurbed Sample - Open Drive

Equipment

Logged 8y:

Ground Level:

Coordinates:

Trial Pit:

TP40
TRIAL PIT RECORD Revision: Final

-
5 COT T
CCI-IERTY

Project No. 07053
<I <'1' ~ .... <North Gawber Colliery



Pho[ograph: Samples Tests
, Slra:a Depth Reduced Depth Type Depth MEXE ISn -i (Thic~nes5) (111) lever (rnll,OD) (m) (m)

- ,
UNO (Colliery discard
f dark brown c1a~'eyfine to I (0 &0) 020 I ES

dy gravel of angular and __ O~&O 7~~3_0_ I

unbumt shale, coal, sandstone /
I

ne Occasional fragments of ,
Ien! also}. 070 ES

(0 BO) I
UNO (Colliery discard 090"A 8

f stiff friable grey very sandy
f-l,2n 755:0_[y clay_ Sand is fine 10 coarse - ,

.10 "",. ,n,,'" 10 "'J '30 'S
unbuml shale and some burnt I 150 ,

- ---- --------_~_------ "A ! 8

ing friable after 2.0m bgl, grey
wn sandy slightly gravelly

(160)d is fine to coarse. Gravel is I
se subangular sandstone. I I I

I

"l
I

260 8
2B0 'S

weathered dark grey and orange
~_3"09 u.-IQ_

edded coarse grained I
§______________ J I

of Trial Pit at 3 00 m I

i I
I I

25/31kPa

Strata
Depth

(m)
Descriptio

MADE GRQ
consisting 0

coarse san
subangular
and mudsto
tim.berpres

hear Vane
(real\lRes)

Legend

B51~OkPa
- 100 MADf:: GRO

consisting 0
........ ~ very gravel

' ..-:-.:..;.--;-, \ Gravel is fin
~ ,.:.......:~ subrounded
:~--::>-:~ ~~al~)-=-- _

.. ..:..~....:.:.~ Stiff, becom
: : 1...~ ~:.;.; motUit'd bra

CLAY Sa"
fine to coar

2.00

-300
Weal: g'ey
very thinly b

, '_ S_A!'J!?~T.0N
End

-400

Date of Excavation' 20/09/2007 Groundwater·
Groundwater not encounleredEqUipment'

logged By·

Ground level:

Coordinales:

JCB 3CX

B Johnson

767

432773E - 409652N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable
B Bulk Disturbed Sample
EW Water Sample fOf Environmenfal Tesling ,I

ES Soil Sample for Environmental Testing II

U Undisturbed Sample - Open Drive

Project No 07053

Trial Pit: TRIAL PIT RECORD

TP42

Revision' Final

s COT T
['C'HEQh'North Gawber Colliery
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Photograph: Strata Samples Tests

Depth Leg end Description Strala Deplh Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) level (mAOD) (m) (m) (PeakJRes)

~ MADE GROUND (Colliery discard
consisting of greylblack clay bound fine 10-

~
coarse gravel of angular and sUbangular-- unbum! snate, sandstone and coal).

A
(1.30)

-HX} 100 ES

1 ,"
e

~ U.s,o_

~

MADE GROUND (Soft and firm grey sandy
gravelly CLAY. Sand is fine 10 coarse.

:X Grallel is fine to coarse angular and
subangular unburn! shale and coal).

-2.00
~ ''''' ES 2,00 47/0kPae

- ~
~

(2,40)

-- <X-
~-3,00

::x
3.50- , 70 7' "

, Firm grey/yellow mottled brovm sandy ,
-4.00

, gr8'leHy CLAY. Sand is fine to coarse. ,, Gravel is fine 10 coarse subangular and ,, subrovnded sandstone and occasional ,
\_c.?~t___________________ -./

End of Trial Pit al 3.75 m

Dale of Excavation: 10/10/2007 Groundwater:

Equipment; JCB 3CX Slight seepage at 3,2m bgl.

logged By: CB

Ground Level: 75,9

Coordinal~:s: 432791 E - 409645N

Legend: Remarks:
0 Small Di:sturbed Sample Total collapse of tria! pit from surface to base of pit.
e Bulk Disturbed Sample
EW WOller Sample for Environmental Tesling
ES Soil Sample for Erwironmenlal Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP43 SCOTT

North Gawber Colliery
DOHERTY

Project No. 07053 ~~·Ccr~: ..~
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Photograph: Strata Samples Tests

Depth Legend Description Strata Derth RedUC':':l Depth Type Depth MEXE Shear Vane
(m) (Thiclmess) (m) Level (fTlAOD) (m) (m) (Peal-JRes)

~

MADE GROUND (Colliery discard
conSisting of firm dark grey and dark brown 0.20 ES- very sandy very gravelly clay. Sand is fine--

~

to coarse. Gravel is fine to coarse angular
- to subrounded unbuml shale, coal, rare

buml shale and rare coal tar. Cobbles of
sifls!on€" pieces of timber, metal plates

-100 and plastic sheeting also present. Steel 1.00 B 1.00 53126 kPa

:0 cables noled at 1.7m bgl. Damp after 1.8m
bg1. Strong organic adour detected below

~
15m bgl).

-

~
- (3.60)

~2,OO '00 ES

;;X B
2,20 64118kPa

>Q<;
- X ;-

-3,00

'A 3.20 B

>0< ES

- - - -End-of Trlal Plt at 3.60 m- - -- ...----------2-QQ 7~~O~

-4,00

Date of Excavation" 20109/2007 Groundwater:

Equipment: JCB 3CX Groundwaler nol encountered.

logged By: B Johnson

Ground Level: 76.0

Coordinates: 432816E - 409638N

Legend: Remarks;
D Small Dis1urbed Sample Repeated collapse after 3.0m bgl
B Bulk Disturbed Sample
EW Water Sample for Environmental Tesling
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP44 SCOTT

North Gawber Colliery DOHERTY
Project No. 07053

lI~"GC'~'~!':



SamplesStrata

Description Depth
(Ol)

020

040

090

120

240

Type

ES
B

Tests

Depth
(m1_~

i
MEXF. T Shear Va~e

l (reakfR~5)

I

ES
B

ES

030

090

4312!J~Pa

I--J'-J-~~-,--~ · __ L_,__,

1-----------+------------------- ------~--r_--_4

Photograph:

Depth
(m)

120

14'J 139 kPa

7·1124 kPa

Revision" final
---------

Project No. 07053

s COT T
C'CI-1ERT'r'

St'llta Depl~ Reduced

_"""";o-;""ooc;;-;;~::::;O_::~_;;::::c=CO=:__t(Thickness) (1Tl) Level (mll,ODj
Legend

-100

MADE GROUND (Son and firm very dark
~~~~~.--g~'~e~y~'~i1;.I~Yslightly sandy clay. Sam! is fine 1040)~ toooars':)_.______ __O~40- __ 785

MADE GROUND (Colliery discard
consislingofstillsandyverygravellyclay. (060+ ~
Sand is fine 10 coarse. Gravel is fine to .

coarse subangufar burnf shale, unburnt:f" 1 0 77.~O:- .:-'":""".--.·T \ ~ha!e, coal and sandstone Pieces of
· '7'-.'" ~presentalso).

.-.-.',~ -:.~ Stiff grey mottled orange and brown sandy I '
· ,:.....:~ graveJJyCLAY Sand is fin!' to coarse.

· .-;~ ......~ Gravel is fine to coarse angular and ,
::..:.~ -:~ subangular sandstone Becomes friable (1 SO)
, ,---;- ~ after 2.0m bgl

,-~~~~ I
- ,-'----"""7-'

-:~-'"""'

-300

Very weak becoming weak grey intensely
weathered ve.ry thinly bedded coarse /
9r~i~d S:~ljPST9~~E_- ~~ ,

Moderately weak and moderately strong ,'!
grey wealhered orange very thinly bedded

, coarse grained SANDSTONE.
~ - - -En-d-ofT~ial "Pit at 2.80 ~- --

-400

Date of Excavation' 20/0912007 Groundwater:

Equipment'

Logged By:

Ground Level:

Coordinates:

JCB 3CX

8 Johnson

78.9

432786E - 40968'?N

Groundwater not encountered

Legend:
D Small Disturbed Sample
B Bulk Dis1urbed Sample
EW Water Sample for Environmental Teslirtg
ES Soil Sample for EnvirO'1menta! Testing
U Undisturbed Sample - Open Drive

Remarks:
Trial pit sides stable

Trial Pi!:

North Gawber Colliery

TRIAL PIT RECORD
TP45



Samples Tests
Depth --

(m)

Strata
Depth

(m)

'10

'50

"0

250

Trial Pit:

North Gawber Colliery projecl No. 07053

MEXE 1 Shear Vane
, (Pl.'aI<JRes)

Photograph:

Legend Description St<~laOl"plt> Reduel"d

(lhic:k"l"ssJ (m) Level (rnAOD)

MADE GROUND (Colliery discard
consisting affirm very r'iable dark brow"
and dark grey very sandy very graveHy clay.
Sand is fine 10 coarse Gravel is fine to
coarse $ubangularand subrounded (120)
:sandstone, unbumt sf1ale, mudstone and
brick Some cobbles of sandstone present
arso)-100

020

'00

-200

MADE GROUND (Colliery discard __ 120 .'L6. ~O]

consisting of firm and stiFfgrey sandy :+
gravelly clay S<lndis fine 10coarse. G.ravel (070)
is fine to coarse angUlar 8Tld sUbangu!ar
unbumt shale. mudstone and some bri~k_ 190 7580

· , .......".-'-'--'\jLarge concrete boulder present at 1.5m , - ---
, .-:-~ --..;.. bgl. Slight organiC:odour detec!~ ___

- ~....::.--;-, ~tiff grey and brown, sometimes motlled tlt~'.:_,':-:. :=:: orange, sandy gravelly CLAY. Sand is fine (1001'
· -, • to coarse. Gravel is line 10 coarse angular

:::l :~ 10 subrounded shale and sandstone Lt
• .;-:- ,"" ~:::ca'eIY ,tm,g geey;,eatheced dackgeey,/=--1 :' 7A

• very thinly bedded to thinly bedded medium I

" and coarse grained SANDSTONE. / '
! --- - - -End-of Trial pit at ioo m- - - :

280

140

,"0
200

"0

-300

-400

~~~~~~~~---t---~~-----'-------~--~-I---l

Date of Excavation: 20/0912007

Equipment: JCB 3CX

Logged By' 8 Johnson

Remarks:
Trial pit sides slable

Groundwater:
Groundwater n01 encountered.

Ground level' 17.7

Coordinates: 432827E - 409667N

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

TRIAL PIT RECORD
TP46 ------------------

Type

E5

•

•
ES
•

'5

Revision' Final

74119kPa

'31J /46 kPa

71134 kPa

112(3T~Pa

S C 0 T T
['SHERTy
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Photograph: Strata Samples Tests

Depth Legend Description Strata Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (ihir::kness) (m) level (ITlAODj (m) (m) (PeaWRes)

~ S<; MADE GROUND (Colliery discard
consisting of dar~ grey/black slight!y dayey

~ ex fine 10 coarse sandy gravel of angUlar and (0.65)
subangular unburn! shale, mudstcme, coal, 0.50 ES
ash, slag and clinker). 0.65 85.15 B-- MADE GROUND (Colliery discard 0" ES

-1.00 consisting of red and brown fine 10 coarse , 00 Bsandy gravel of subangular burnt shale,
with some cobble and boulder si:z:ed
fragments).

-

@I
(1,55)

-
-
-2.00 ex: 2.,20 8Jj5!L-...
- MADE GROUND (Colliery discard

- consisting or firm very friable dark brown

- and dark grey very sandy very gravelly clay.
Sand is fine 10coarse. Gravel is fine 10

~
coarse subangular and subrounded

-3.0{) sandstone. unbumt shale, mudstone.
- g;: brick., slag and coal).
- X

i
(240)-

-4.00 X

~ ~ 4" Rt}O_ 4.50 ES
- - - - -End-of Trial pit at 4.60 n-,- - ~- B-

-

Date of Excavarian: 0411012007 Groundwater:

Equipment JCB 3CX Groundwater not encountered.

Logged By: CB
Ground Level: 85.8

Coordinates: 433D22E - 409712N

Legend: Remarks:
0 Small Disturbed Sample Tria! pit sides slab!e.B Bulk Disturbed Sample Concrete foundation extends to 1.5m bgl. GeolextHe wrapped around the edge of concret
EW Water Sample for Environmental Testing Strata dipping steeply to the south.
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP47 S COT T

North Gawber Colliery [)OHERT't'
Project No. 07053 'l~~~r;~~"~
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Photograph: Strata Samples Tests

Depth Legend Description Strata Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) level (nv\OO) (m) (m) (Peak/Res)

X :x MADE GROUND (Colliery discard of
grey/black slightly clayey gravelly fine to

X $i coarse sand. Gravel is fine 10 coarse, (0.60)

- su'bangular and subrounded unbuml shale
0"0 oso e5

and coal). Bz..!9_ ,
;X

MADE GROUND (CollieI)' discard
-1.00 'V

consisting of red and black/grey fine 10
coarse sandy gravel of angular and

X subangufar unbumf shale, burnt shale,

-

~

sandstone and coal. Same cobbles and
boulders of sandstone and unbuml shale (1 70)

- present also).

-2.00 ;X 2.00 es

~

B
2.30 BO 70

MADE GROUND (Colliery discard
consisting of red fine to coarse sandy~ graver of angular and subangular burnt-
shale),

-3.00

- ;g;
XS (VIOl

X
~4.00

::;0
- ::;0 4.50 ES

470 7S.~0_ 8- - -- ---- -- -- -- - -- - - ---
End of Trial Pit at 4.70 m

Date of Excavation: 10r10/2007 Groundwater:

Equipment: JCB 3CX Groundwater not encountered.

Logged By: CS
Ground level: 83.0

Coordinates: 433036E - 409662N

Legend: Remarks:
0 Small Ois1urbed Sample Tria! pit sides stable.S Bulk Disturbed Sample
EW Waler Sample for Environmenlal Testing
ES Soil Sample for Environmenlal Testing
U Undisturbed Sample ~Open Drive

Trial Pit TRIAL PIT RECORD Revision: Final

TP48 SCOTT

North Gawber Colliery DOHE RTY
Project No. 01053 ;H~(""r'~:~~
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Phmograph: Strata Samples Tests

Depth Legend Description Strata O!!plh Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (rnJ level (mAOO) (m) (m) (PeakIRes)

~
MADE GROUND (Reinforced concrele,

X several layers).

~ :g (1.00)-

- ~ ;:0; 100 8':40-1,00 - - -En-d-of Trialpit at 1.00;n- - --

-

-2.00

-

-3.00

--
-

-4,00

-

Dale of E)"cavallon- OBf10/2007 Groundwater:

Equipment: JCB 3eX Groundwater nol encountered.

Logged By: CB
Ground lever: 86.4

Coordinates: 433069E - 409574N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.B Bulk Disturbed Sample Trial pit terminated on concrete foundations.
EW Water Sample ForEnvironmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP49 SCOTT

North Gawber Colliery DOHERTY
Project No. 07053 ~~~cr,.~:~~
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Photograph: Strata Samples Tests

Depth Legend Description Slrata Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) Level (mAOD) (m) (m) (PeakIRes)

;X M.....DE GROUND (CoJJiery discard
consisting or dark grey clay bound fine to

~
coarse sandy gravel of angular and (070)

;> S\lb3I'1g\.llar burnt shale, mudstone, slag 0,50 ES- and coal}. 070 8610 S

- ~ &Q MADE GROUND (Colliery discard
consisting of red, brown and yellow slightly-1.00
clayey fine to coarse sandy grave! of 1.00 ES

"," subangular burnt shale, unbum! shale and- coal. Occas;ofl3J cobbles and boulders of- ./<. sandslone and mudstone present). 1.50 S

- ~
-Z.oo <0- X
- « (3.50) 250 ES

-- :0<:-3,O()

~ 'I~

~
-4,00 :x:

420 e2~E.!L-

~
MADE GROUND (Colliery discard
consisting of dark grey day bound fine to (0,501 '50 EScoarse gravelly sand. Gravel is angular
and subangul3r unbumt shale, slag, 47' 8210 S

',- ~u~~tr:.n~ ~n_d_~a9·~ __________ -,'
End of Trial Pit at 4.70 m

Date of Excavation: 0411012007 Groundwater:

EqlJipmen1: JCB 3CX Groundwater not encountered.

Logged By: CS
Ground Level: 86.8

Coordinates: 4331 02E - 409681 N

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

TPSO SCOTT
North Gawber Colliery DOHERTY

Project No. 07053 ~~'rc·~·~~
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Photograph: Strata Samples Tests

Depth Legend Description Strata Depth R('duced Depth Type Depth MEXE Sh8ar Vane
(m) (Thickness) (m} level (mAOD) (m) (m) {peak/Res}

~ MADE GROUND (Colliery discard

;0
consisting of soft very dark grey slightly

:x sandy slighlly gravelly silt. Sand \s fine.

~
Gravel is line unbuml shale). (1.05) 0.50 ES

- :x
~1.00 ~ 1 05 8465-

~
MADE GROUND (Concrete). 1.29 "-"'--- MADE GROUND (Colliery discard

- i$i consisting of red and blacklgrey fine 10
coarse sandy gravel of angular and

~
subangurar unbuml shale, burnt shale,
sandstone and coal. Cobbles and

~;1.oo boulders of sandstone present also). 200 ES

~
B-

- >0 :>c

iSi (330)
-3,00

3?
-4.00

~

4,00 ES

-- ---- - ~-- - - -- - -- - - --- ---A..50 BJ.,2L-
End of Trial Pit at4.50 m

Dale of Excavation: 01fl0f2007 Groundwater"

Equipment: JCB 3CX Groundwater nol encountered.

logged By: B Johnson

Ground Level: 65.7

Coordinates: 433134E - 409676N ,
Legend: Remarks:

D Small Disturbed Sample Trial pit sides stable.
S Bulk Disturbed Sample Tria! pit calTied out in two parts on slope above and below concrete foundation.
EW Water Sample fOf Environmental Testing
ES Soil Samrle for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP51 SCOTT

North Gawber Colliery DOHERTY
Project No. 07053 ~~~r.el~:""
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Photograph: Strata Samples Tests

-

SCOTT
DOHERTY

-
-

-1.00

-

--
-2.00

--
--

-3,00-

-4,00

Depth Legend
(m)

Date of Excavation:
Equipment:

Logged By:

Ground Level:

Coordinates:

Description

{O-50)

000

2~80 ~~Q9~

1--3.O9'_-!---"' ..."----

Depth Type
(m)

0.20

1.010

2,.110

ES

ES
8

8
ES

Depth
(m)

MEXE

MADE GROUND (Cobbles of red burnt
sandstone).

Strala Deplh Reduced

(Thickness) (m) Level (mA.OD)

(160)

{l,30j

Groundwater:
Groundwater not encountered.

End of Trial Pit at 4.30 m

Legend:
D Smalt Disturbed Sample
B Bulk Disturbed Sample
EW Waler Sample for Environmenlal Testlng
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pi!:

TP52

02(1011007

JC83CX

B Johnson

813.8
433092E - 409707N

Remarks:
Trial pit sides stable.

TRIAL PIT RECORD Revision: J:inal

North Gawber Colliery Project No. 07053

Shear Vane
(Peak/Res)
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Photograph: Strata Samples Tests

Depth I Legend Description Strata Depth Reollced Depth Type Depth MEXE Shear Vane
(m) (Thickness) [m} level (<MOD) (m) (m) (Pea'dResj

MADE GROUND (Reinforced concrete). 0'0 B6~!tO_
- <'(.;-<- MADE GROUND {Colliery discards: ~

ronsisling of red and brown fine to coarse
0,50 ESsandy grave! of sUbangular bumt shale,

(0.90) B
V( unbuml shale, slag, ash and coal}.,
~-1.00 110 8Ji~~ 1.00 ES

~ MADE GROUND (Colliery discard
consisling of yellow/grey day bound fine to
coarse gravel of subangular unbuml shale (080)- and coal).

- ~'< 190 85.10-
-200 6< ~

MADE GROUND (Red and black fine to
- coarse sandy grave' of brick, buml snale
- s: ><:&:

and coal. Inclusions of brown, yellow clay
present also).

)Q 25O ES

I
(160)

-3,00

3 '0 B3~O_- - - - - En-d-of =r;ialpit at 3.50 ~- --

-4,00---

-----

Dale of Excavation: 04{10/2007 Groundwater:

Equipment: JCB 3CX Groundwater not encountered.

logged By: CB
Ground Level: 87.0

Coordinates: 433129E - 409691 N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides siableB Bulk Disturbed Sample Domed yellow brick wall exposed in side of pit at 2.5m bgl to base of pit.
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample· Open Drive

Trial Pit TRIAL PIT RECORD Revision: Final

TP53 SCOTT

North Gawber Colliery DOHERTY
Project No. 07053 "~~~~"...~



-
PhL"ograph: Strata Samples Tests

Depth Legend Description Sirata Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) Level (mAOD) (m) (m) I,PeakIRes)

- = MADE GROUND (Colliery discard

5&~ consisting of very dark grey clay bound line a.2<l ES
10coarse gravel of subangular unbuml (060)

~-
shale, coal and rare burnt shale).

0",,0 R7 ?O

MADE GROUND {Colliery discard 0.70 .S
consisting or red fine to coarse gravel of (040)

-1.00 subangu!ar burnt shale). 1 '.' 8'"
~ MADE GROUND (Colliery discard 1.20 ES

consisting of dark grey clay bound fine to
(0.TO)coarse gravel of subangular unbumt shale

~ with many cobbles oflNhole brick).

""- 170
- '><)6< MADE GROUND (Colliery discard- consisting of red clayey fine to coarse
-2.00 :)< gravel of subangular burnt shale. Some 2,00 ES

B- cobbles and boulders of burnt shale

~
present also).

)0 (1.90)
- ;V
-3.00

- I--- ::I qO 842.9_ 3,50 ES
B- ,v<. MADE GROUND (Brick foundations).- (0.40)- 400 8_3_8_0_-4.00 - - --- - - -- - -- - - - - - - - ---

End of Trial Pi! at 4.00 m

-

Date of Excavation: 02/10/2007 Groundwater:

Equipment JCB 3CX Groundwater not encountered

Logged By: B Johnson

Ground level: 87.8

Coordinates: 433170E - 409681 N

Legend: Remarks:
0 Small Dislurbed Sample Trial pit sides stable
8 Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undistutbed Sample - Open Dtive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP54 SCOTT

North Gawber Colliery DOHERTY
Project No. 07053

i1~ ',(' <:':'1 .,,~



r--
PhOlograph:

Shear Vane
(Pea~JRes)

. Strata

-1.00

MADE GROUND (Brick foundations).

8? 00

Depth Legend
(m)

Description

(030)

'"''

Slrala Depth Reduced

(Thickness) (m) level (mAOD)

-<l,00
End of Trial Pit at 4.00 m

(0.60)

4.00

(0.90)

1,20
1

160

(1.80)

JCB 3CX

Groundwater:
Slight seepage al 3.3m bgl.

-3.00

80.20

79.60

Samples

Depth Type
(m)

0,20

100

2,00

3.50

Tests
Depth

(m)
MEXE

MADE GROUND (CollieI)' discard
consisting of very dark grey clay bound finei'9 \ ;oO~~~;;hg:I~~~O~1:~~":~";;~:~~:t:~~~"/

;0; :)<

MADE GROUND (Celliery discard
consisting of reddish brown clay bound
fine 10 coarse gravel of burnl shale,
unbumt shale, coal, brick and fare slag).

-2,00

Remarks:
Trial pit sides stable.

North Gawber Colliery
TP55

TRIAL PIT RECORD

ES

ES,

ES,

ES
S

Revision: Final

Project No. 07053

-

s COT T
COHERTY

Firm friable greyfbrown sandy gravelly
CLAY. Sand is fine to coarse. Grave! is
fine to coarse subangu!ar and subrounded
sandstone and occasional coal.

Date of Excavation: 02(10f20a7

Equipment:

Logged By:

Ground Level:

Coordinates:

B Johnson

83.6

433216E - 409659N

Legend:
o Small Dislurbed Sample
B Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmenla! Testing
U Undisturbed Sample - Open Drive

Trial Pit:



c--- -
Photograph: Strata Samples Tests

Depth Legend Description Strata Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) Level (rnA.OD) (m) (m) (Pea1<JRes)

MADE GROUND (Colliery discard
X 'x' consisting of grey and red fine to coarse ESgravel of subangular unbuml and burnt 0.30
y 'Y' shale).

(1.30)

-1.00 ~ ~
;<> 1,00 8- ~- 130 "."'--- 23: ;X

MADE GROUND (Colliery discard 1.40 ES- consisting of black sandy line to coarse 150 8

~ 3i
gravel of angular ash, clinker and some
slag. Concrete base and metal pipe

- present al 2.6-2.Sm bgl).
-2.00 ~
-
-

~ ~
2.50 8- (2.60) ES

-300 5S ~
.;\, .A
>¢< >¢<

350 ES

~ ~ -- -- -- --- - - - - -- -- - - --- 390 79.60
-4,00 End of Trial Pit a13.90 m-

-
-

Date of Excavation: 02{10/2007 Groundwater:

Equiprnent: JC83CX Groundwater not encountered.

Logged By: 8 Johnson

Ground Level: 83.5

Coordinates: 433155E - 409654N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
e 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

TP56 SCOTT

North Gawber Colliery DOHER1Y
Project No. 07053 ,.,~~'"'";~.~~



MEXE Stlear Vane
(Peal(/Rl.'$)

i820

,
Samples fTests-----------.----- --- ~~

Depth I Type Depth 1
(m) (m)

--- +----- --_.

o J'J ES'

'I" B

200

Description 5"111aDept·,
_--~-l(Thitkn!!~) (J"l)

f.·lADE GROUND (C('''iery discard
consisting of dark gr~y clay bound fine 10
coarse gravel or subangular coal. unbuml
shale and some burnt shale)

Pho,ograph: Strata
Deplh

~),----tyvVV";;j

(' 4::1)

ES
B

340 B
ES

£·4! ~5 kP'l

Legend

-10'J

MADE GROUND (Rf'd Md grey cobbles of
btr'.l sands/one Rubber bel/ present a/
3 Om bql).

-2 00

MADE GROUND (8ro ...m clayey fine 10
COarse sandy gravel of subangular and
subrounded sandslonej

- 400
Finn friable brO\VClishorange and grey
sandy slightly gravelly ClAY Sand is fine
10 t:o<lrse Gravel IS fine a"gu1ar coat
Remnant rooflels present

Reducl'!l!
Level {mAOD}

(1fl'J)

,

I
__3_20_ r1970

(::I $0)

_3_M_ _7.910

'O~l B
ES

"0

Trial Pit:

End of Triat Pit at 4.70 m

I
. - - - - - - - - - - - - - - - - -1 __ 4]0_

Trial pit sides s!ab!e

Groundwater:
Slight seepage at 3 8m bql

Legend:
o Small DistU"bed S"''Tlpte
B Bulk Dislurbed Sample
EW Water Sampte for fnvironmenlal Tes1ing
ES Soil Sample (or Environment;::)' rl:'sling
U Undisturbed Sample - Open Drive

Dale of Excavation 02110/2007

Equipment· JCB 3CX

logged 8y' B Johnson

Ground level: 829

TP57
TRIAL PIT RECORD

"0

Revision: Final

North Gawber Colliery

Coordinates: -4331861::.40964iN

I--------~--_·
,

------+---
Remarks:

Project No 07053



- -
Photograph: Strata Samples Tests

Depth Legend Description Strata Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) level (mAOD) (m) (m) (FeaWRes)

« MADE GROUND (Colliery discard
consisting of dark grey clay bound fine to 0.20 ES- coarse sandy gravel of subangular coal,
unbuml share and burnt shale)

- ;«
(1.130)

-1.00 1.00 ,
-

~- '50 "~cL-
1.50 ES-- MADE GROUND (Concrete foundations). '8(J 82\0-

-2.00
MADE GROUND (Collierv discard ESconsisting of clay bOlJT1d red and 2,00

- black/grey fine 10 coarse sandy gravel of (0.80)
angular and subangular unbuml shale,
bvml shale, sandstone and coal).

260 813.9_

100 MADE GROUND (Colliery discard
ccnsisling of grey/black fine to coarse (0.40) 2,80 ES

XX :>0< gravel of angular and subangu1ar unbumt '00 '"91L_ ,
-3,00 -F.-~-'--.J-~:T> shale, sandstone and coal). /~";~~j
- F:"Zi.Q'S- Firm grey/yellow mottled brO\\Ifl sandy (0 ;0)~;.iL~~ gravelly CLAY. Sand is fine 10 coarse.

f~1:::;--··rSr> Gravel is fine to coarse subangular and 350 ES 3.50. -:-~~ subrounded sandstone and occasional 370 '."L_ a
, coal. Cobbles and boulders of sandstone- , present also.~4.00 ~~----------~---------~End of Trial Pit at 3.70 m-

-

Dale of Excavation: 21/09/2007 Groundwater:

EqUipment: JC83CX Slighl seepage at 3.2m bg1.

logged By: B Johnson

GrOund level: B3.9

Coordinates: 433246E - 409647N

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

Trial Pit: TRIAL PIT RECORD Revision: Final

TP58 SCOTT

North Gawber Colliery DOHERTY
Project No. 07053

"l~"<""~~~'>



FinalTrial Pit:

North Gawber Colliery Project No. 07053

-4.00

Ph~."graph: Strata Samples Tests
Depth Legend Description St'ata Dl;!plh R~tluel"tl Depth Type Depth MEXE T S~E'ar Vane

(m) (Thickl'1ess) (m) level ("""OD) (m) (m) {Pea~JRe51
MADE GROUND (Colliery discard
consisting of darr.: brown day bound fine to .,. ES
coarse gravel of subangular coal, unbumt
shale and mudstone). (1 00)

0'. ES

-100 I 1,0,0 8470
MADE GROUND (Colliery discard
consisting of red and brown clayey fine 10 I

coarse sandy gravel of subangular burnt I (050)

~hale). _______ ~ .J_J.50 _8420 '" 8,
MADE GROUND (Colliery discard
consisting or firm dark grey sandy gravelly (070j "0 8

-'00 day. Sand is fine to coarse. Gravel is fine I '00 ESto coarse subangular unbumt shale).

T", ........ --T-' Firm grey and brown sandy 10 very sandy~t.--;~ slightly gravelly CLAY. Sand is fine to '" ES
.'--. -.. .. coarse. Gravel is fine and medium

.~·i~~~~subangular to rounded coal and 270 8 270 84/14 kPlI
sandslone (120)

-300
. :-;::I ;~
.:j~~
_---:-..:..---.0"":'-': ._---------- --~------ _~3.4L___1_- _ 823o__ '" ES

End of Trial Pit at 3.40 m

S COT T
C0HERTY

Date of Excavation- 2110912007 Groundwater:
Slight seepage at 3 2m bglEquipment:

Logged By:

Ground Level:

Coordinates·

JCB 3CX

B Johnson

85,7

433269E _409679N

I
I,---------------~1RemarkS-:----------

Legend:
o Small Disturbed Sample
8 8ulk Dislurbed Sample
EW Water Sample for Environmental Tesling !
ES Soil Sample for Environmental Tesling
U Undisturbed Sample - Open Drive

Trial pit sides stable.

ReviSion:TRIAL PIT RECORD
TP59



-
Pho,ograph:

Shear Vane
(peak!Re~)

Strata

Description

(0.90)

8260

Samples

Depth
(m)

0.20

1.10

1.70

2AD

350

Tests
Depth

(m)
MEXEDepth \ Legend I

("(II+-C=;;;;-;;:'---;-;-~=-~--+"=='F=.::::.::q--"'-",-----+--j--"'-"'-----+--+-''--'=-''''-I

~

TOPSOIL (Dark brown with fine and
medium grave! of angular to subrounded
coal, sandstone and mudstone).

Type

ES

ES

ES

ES

ES
3.30

3,60

Strata Depth Re<.luced

(Thickness) (m) Level (mAQDl

(060)

050

-1.00

MADE GROUND (Colliery discard
consisting of grey claybound fine 10 coarse
sandy gravel of sUbangular C:Oal, some
unbumt shale and rare ceramic. Some
cobbles of mudstone present also).

x

-2.00

MADE GROUND (Colliery disc:ard
consisting of red fine to coarse sandy J-_--'-llQ_~1__-'B"3"".IP-
grave! of angUlar and subangu!ar burnt /
shale).

MADE GROUND (Colliery discard
consisting of dark grey fine fa coarse
sandy gravel of angular shale and coal).

(l.lD)x

-~_OO

-4,00

MADE GROUND (Firm dark grey mottled
orange and brown sandy gravelly reworked
clay. Sand is fine to coarse. Gravel is fine

~ , • _. .• to coarse angular and sUbangular coal, / ---'AQ'-_r-~au.o_~:*~+"sandstoneandmudslone). (~~?) "'1,a
n

Finn and stiff grey. occasionally mottled
" orange, sandy gravelly CLAY. Sand is fine I

\ to coarse. Gravel is fine 10 coarse '
'_ s!::'b..a~g_u~a~s!~d~t~~e _a~d_r~r~:o:,~__ .../

End of Trial Pit at 3.70 m

(0,50)

Dale of E)(cavalion:

EqUipment:

logged By:

Ground level:

Coordinates:

21/0912007

JCB 3CX

B Johnson

Groundwater:
Groundwaler nol encountered.

85.5
433236E - 409680N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides slable.
S Bulk Disturbed Sample
EW Waler Sample for Environmenlal Testing
ES SoH Sample for EnyjronmenlaJ Testing
U Undisturbed Sample - Open Drive

Trial Pi! TRIAL PIT RECORD
TP60

North Gawber Colliery

Revision: Final

Project No. 07053

-

541 12 ltPa

69/43kPa

SCOTT
DOHERTY
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Ph~.Jgraph: Strata Samples Tests

Depth Legend Description Strala Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) Level (mAOD) (m) (m) (PealtJResj

X> MADE GROUND (Reinforced concrete).

- (0.40)
n~n ""~,MADE GROUND (Colliery discard

consisting of blacklgrey clay bound fine to- coarse sand}' gravel or angular and:x sUbangular unbumt shale, sandstone and
-1.00 much coal}. 1,00 ES

S
(1.70)

$<:)
-2,00

~
U, 'S.I<!..- 2.00 ES

" MADE GRour·JD (Colliery discard e

~
consisting of red fine \0 coarse sandy
gravel of angUlar and subangular burnt
shale).

- ~-3.00
</-:> (2.00)

02
~-4,00

'" ''''-'----- '" <l2/0kPa
~~,-,-.. Firm green/grey sandy gravelly CLAY.
~':~~S ~~~

4.20 ES
Gravel ;s fine to coarse, subangular and ~3~ e

- ,_S.l:l~~lJ~~e~~aI'~s~o~~a_n~~o~ E~a~_ .../
End of Trial Pit a14.4Q rn

-

Dale of Excavalion: 05/10/2007 Groundwater:

Equipment JCB 3CX Groundwater not encountered.

logged By: CB

Ground le ....el: 87.8

Coordinates: 433182E - 409703N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
B Bulk Disturbed Sample Concrete in one face 01trial pitte 2.1m bgl. Buried water pipe 225mm in diameter alsO
EW Water Sample fer Environmen1al Testing identified at 2.1m bgl.
ES Soil Sample for Environmental Tesling
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP62 SCOTT
North Gawber Colliery

DOHER1Y
Project No. 07053 "~~.~,",.".~
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Samples TestsStrata ,

Shear Vane
(Peal-mes)

Depth
(m)

Depth
(m)

Depth
(m)

Strata Depth ReduCf!d
(ThickrJess) {m} Level (mAOD)

MEXELegend Description Type

MADE GROUND (Colliery discard a 2Jl 0.10 ES8710

0' 00

tOO ES•.5 "

MADE GROUND (Colliery discard
consisting of red clay bound fine to coarse
sandy gravel of angular and subangular
burnt shale).

1,50 ES

(1.30)
2.00 e-2.00 :x

MADE GROUND (Colliery discard
consisting of fed and black/grey clay
bound fine 10 coarse sandy gravel of

",,,:,,~; ,"1\ angular and sUbangular unburnl shale, /tg-.::::; I \ burnt shale, sandstone and coal).

'':;'''::"~7~ Soft grey/green sandy graveUy CLA Y. Sand
I:; ,'.;.....:.::-t-' is fine to coarse. Gravel is fine 10 coarse
t!:'"..:...-;,:,::,,; "'1\ subangular and subrounded sandstone

. .' I \ and some coal.,
\ Firm grey/yellow moWed brown sandy
" gravelly ClJl. Y. Sand is fine fa coarse.
\ Gravel is fine to coarse subangular and
I subrounded sandstone and occasional I

\ ..c.9::t._ ...... .. __ .... __ .. _ .... -J'

End of Trial Pit at 3.70 m

2.70 ES•
ES•

(0 ~O),~
300 32/0kPa300-3,00

(O,SOl

SOfOkPa350 • 360

-4,00 ,,,

Groundwater.
Groundwater not enCQunlered.

Date of Excavation:

Equipment:

Logged By:

Ground Level:

Coordinates:

05/1012007

JCB 3CX

C8
B7,3

433145E .. 409723N

Remarks:

Trial pit sides slable.
Concrete found in one face of trial pit to lAm bgl

Legend:
D Small Disturbed Sample
8 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

SCOTT
COHERiYTP63

North Gawber Colliery Project No. 07053
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Photograph:

-1.00

-3.00

-4.00

Strata

(240)

B53'

Depth Legend
(m)

Strata Depth Reduced

(Thickn~ssl (m) level (IT\AOO)
Descriplion

MADE GROUND (Reinforced concrete).
0.20

MADE GROUND (Colliery discard
consisting 01 fed and brown clay bound
fine to coarse sandy gravel of subangular
burnt shale, unbumt shale and much coal.
Railway sleepers found and hydrocarbon
odeur detecled)

MADE GROUND (SOft greenlyel10vv sandy
sligh1!y gravelly sill/clay. Gravel is fine \0
coarse subangular and subrounded
sandslone. mudstone. unbumt shale and
coal).

Finn grey/yellow mottled brown sandy
gravelly CLAY. Sand is fine 10 coarse.

I Grallel is line 10 coarse subangular to
, subrounded or sandstone and occasional

\>.- c~~, .../

End of Trial Pit at 3.60 m

(O,iO}

Groundwater:
Groundwater not encountered.

Dale of Excavation: 04/1012007

Equipment:

Logged By:

Ground Level:

Coordinates:

JCB 3CX.

CS
86,5

433112E - 409732N

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

Trial Pi!:

North Gawber Colliery

TRIAL PIT RECORD
TP64

Samples
Depth Type

(m)

oso

300

,so

Tests
Depth

(m)

'00

,so

Project No. 07053

es
B

ES
e

es
B

Revision: Final

MEXE Shear Vane
{PeakIResj

18/0kPa

<l7/0kPll

SCOTT
DOHERT'{

-
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Phv,ugraph: Strata Samples Tests

Depth Legend Description Strata Deplh Rltduc!'d Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) level (mAOD) (m) (m) (PeakIRes)

MADE GROUND (Yellow fine 10coarse " ," "'0- gravel of subangular dolomite).

i MADE GROUND (Collierv discard 0,40 ES
consisting of dark grey and red fine to 0,50 B

coarse gravel of subangular unbuml shale,
burnt shale, clinker and coal). (1,20)

-1.00

~ ~
-
- :x "" ""-~

{;8 MADE GROUND (Light brown fine to
coarse gravel of subangular sandstone 1.60 ES- Wm1 many cobbles of sandstone.-- Occasional boulders present after 3,Om

-2,00 bgl)

;0(
- 0<> 2S0 B- 2.60 ES-

@ (2.80)

-3.00 8<

~
-400 X
- .'

<\ 2_0 854.Q __

- - ~ Stiff grey mottled bro\\IT'I sandy gravelly 430 ES..,...;"-7' "0 8_5~2L.-- CLAY. Sand is fine to coarse. Gravel is B 4.40 88/17 kPa,
,J'!1':. t~:o_a~s':.~u~~~u2a!~a!l~s~o~~__ -' ,

End of Trial Pit at 4.40 m
-

Da.le 01Exca.\fa.lion: 02110/2007 Groundwater:

Equipment JCB 3CX Slight seepage at 3.8m bgl.

logged By: B Johnson

Ground level: 89.6

Coordinales: 433108E - 409i6tN

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
S Bulk Di$furbed 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

TP65 SCOTT

North Gawber Colliery DOHERTY
Project No. 07053 "~~Ccr"~~<;



r- -
PhOlograph: Strala Samples Tests

Depth Legend Description Strata Deplll Re6u~td Depth Type Depth MEXE Shear Vane
(m) {Thickness} (m) level (I1'1..l,ODJ (m) (m) (Peak/Res)

- i MADE GROUND (Coffiery discard
- consisting of dark grey fine te coarse 0,20 ES

;0 sandy gravel of subangular unbumt shale,
coal and some burnt shale. Some cobbles
of 1mburnt shale presellt also).

X7
-1.00

~:;< 1,20 ES

'0< 1.50 B

- V ::x
-

~
(3.$0)

-2,00 ,

3? ~:x 2.50 B

-
~ ~-3,00- V 00--
".,,~ 3.50 67,6.P_ 3,50 ES
.~ ,<:"'>< .~ x x Moderalely strong dark grey very thinly
:<1<XX:<X)< bedded MUDSTONE",n,,,,,,, "
",,"X,.""

-4.00 ~~~~~;; {l.W}
xxxxxxx
x '<l">< x""",n, """""xxx"""
" xX;",""" A.5Q E5""""""" '60 8.!U_O_- - ~ - -End-of Trlal pit 814.60;n- - --

--

Oate of Excavation: 0111012001 Groundwater:

Equipment: JeB 3CX Groundwater nol em::ol.mtl':'red.

logged By: B Johnson

Ground Level: 91.3

Coordinales: 433085E - 409B11N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable.
S au!k Disturbed Sample
EW Water Sample for Environmental resting
ES Soil Sample for Environmental TeSiing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP66 SCOTT

North Gawber Colliery DOHERTY
Project No. 07053 ,,~~r.cj,,~~~



~~:talL.g.~I-DeSC-,-;p-H-O~---- Sr,rtlla.D,-p/h-i R'd~'" Is;:~'~iTYle T~.:;:0 '
_(m) ' ... -;--+{~Th'~kl'1eSS){m)il~vel[tnAOD)+--~-.;. __ __ (~L__

',~A_D_E_~RoU:~~einforCed~oete) 020-.+ Cl140__ ~
MADE GROUt~D (Colliery discard
consisting of black/grey clay bound fine to
coarse sandy gravel of angular and
5ubanqular unbumt shale, sandstone and
coal) .

Yellowlbrown very clayey sandy GRAVEL t
Gravel is fine 10coarse angular and

I subangular sandstone, Cobbles and
'. ~'b?~!~e~S_Ols~r:.d.?19n_e~pr_f>~e!'~a~S_i?
I End of Trial Pit at 4 30 m

-1_ ____ --,-:-_~ L

,: Groundwaler:

-2 CO

(270)

'''-r
I

1 50 ES
B

ES 350
8

8

_____L L

Revision

Project t~o 07053

Final

Shear V;:lne
(F"l.'3l(Jl'!f'"1

Photograph

- 3 00

(f 30)

4ZQ._ +0.__•

JCB 3CX

CS
91.
433108E - 409825t~

Groundwater not encountered

400

Dat~ of Excavation' 09/1O/2CK)7

Equipment-

Logged By·

Ground Level·

Coordinates.

Legend:
o Small Dislurb~d Sample
B Bull<Disturbed Samp/p
EW Water Sample for Environmental Testing
ES Soil SitlIYlp1efor Environmen1al Testing
U Undisturbed Sample - Open Drive

Trial pit sides slable

Remarks'

'50

."

_____ 1

MFXE

I

I

Trial Pit:

TP67
TRIAL PIT RECORD

North Gawber Colliery
::; C 0 "T T
-':-0""'1: R ~.
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Phmograph: Strata Samples Tests

Depth Legend Description Str3t~ Deopth Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickrtl!~J em) level (iMOD) (m) (m) (PealdRes/

;g& MADE GROUND (Colliery discard
(030) 0.10 ES

consisting of dark grey fine 10 coarse 91.00_

~'
sandy gravel of sUbangular unburn! shale). 0.40 ES
MADE GROUND (Colliery discard
consisting of red fine \0 coarse gravel of

· angular and subangular burnt sholl!e).
(X (1.20}

~l_OD

~ ~
1.10 B

·
· ~ 1.50 139130·
· vV<. XXI MADE GROUND (Grey and brown cobbles
· of sandslone and mUdstone)
·

-2,00 2.00 ES
·

~
· (1.5D)·
·

·

~
·

'M '.'""'---3.00
, ' " , Moderately weak grey wealnered orange..... very thinly bedded coarse grained... .

SANDSTONE. (0,70)..... ' .
, , '70 'LOlL..

· - - - - -En-d-ofT~ia'pit at 3.70;n- --
-·4.00
·

Dale of Excavation: 01110/2007 Groundwaler:

Equipment: JCB 3CX Groundwater not encounlered

Logged By: B Johnson

Ground level: 91.3

Coordinates: 433097E - 409797N

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

Trial Pit: TRIAL PIT RECORD Revision: Final

TP68 SCOTT
North Gawber Colliery DOHER1Y

Project No. 07053
l'J~~CC;~:"S
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Photograph: Strata Samples Tests

Depth Legend Descriplion Stnlla Oeplh R,,"""" Depth Type Depth MEXE Shear Vane
(m) (Thicluless) (m) level (mAOD) (m) (m) (?eak!Res)

- ~ MADE GROUND (Colliery discard
consisting of grey clay bound fin~ \0

- g coarse gravel of angular and subangular
unburnt shale. bumt shale, sandstone.
coal and rare glass. Cobbles of "'mole
brick present also). \1,40J--

-1.00 100 e
ES

- ,,0 897:X, MADE GROUND (Colliery discard

-
~

consisting of grey fine 10 coarse gravel of
angular and subangular unbuml shale,

- sandstone and coal. Cobbles of
-2,00 sandstone. iron bars and iron plates 200 ES
- present also).
--- '%
- %-3,00 p.20) 3.00 ES

i-
~4.00

~
'® """'---- ..- ..;:.:,,;:,~, Firm friable damp grey and broVo.'f1sandy

---.!..~ 863_0_ '70 B 4,70 62/18 kPa
gravelly CLAY. Sand is fine to coarse. ES

- Continued next sheet

Dale of Excavation: 01/10f20Q7 Groundwater:

Equipment: JCB 3CX Groundwater nol encountered.

Logged By: B Johnson

Ground Level: 91.1

Coordinates: 433123E - 409787N

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

Trial Pit: TRIAL PIT RECORD Revision: Final

TP69 SCOTT
North Gawber Colliery DOHER1Y

Project No. 07053
"~'.I:"!"''l'~ ~
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Photograph: - Strata TestsSamples
Depth

(m)
Depth

(m)
Depth

(m)
Shear Vane

lPea\o"JResj
Sll1lta Dl"pth Reduced

(Thickness) (m) Level (mAOD)
Legend Descriplion MEXEType

, Gravel is fine and medium angular and
\ ...s~':a~gy~a~cE~1~~d_s~n'p~l~n~. ..../'

End of Trial Pit at 4,80 m

-6,00

-700

-8.00

~9.00

Groundwater:
Groundwater not encountered.

Date of Excavation"

Equipment

Logged By:

Ground level:

Coordinates:

01110/2007

JC83eX

8 Johnson

91.1

433123E - 409787N

Legend:
o Small Disturbed Sample
B Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES SQil Sample for Environmental Testing
U UndisturbedSample- Open Drive

Remarks:
Trial pit sides stable.

Trial Pi\: TRIAL PIT RECORD Revision: Final

S COT T
DOHERTYTP69

North Gawber Colliery Project No. 07053



Description

I------------+-----------------~-------- .----1

Photograph:

-100

-200

-300

l::quipmenl:

logged By'

Ground Level:

Coordinates:

Samples Tests
Depth

- _. - IS( Strata D@ptt) Rl'dUCl'd Type Depth MEXE
, (Tl1ic1<:ness) (m) level (mlIOD) (m) __ Jr!!2

'-- -"~ ---- j

jNO (Reinforced concrele)
..0" """ 0.20 , ES

NO (Colliery discard
fed fine 10 coarse sandy /ular and subangular bumt
ck).

NO (CollieI)' discard igrey clay bound fine to 100 ES
I of angular and subanglJlar •
, slag, ash, sandstone and (190)

I ,
, i

II
,,

vel)' clayey fine to coarse '1--EL. Grave! is angular and
(0.60) 2.50 ESandslone Cobbles and

ndslone and inclusions of •
also. :~2 .8.Q 8.B.Ml_

andy gravelly CLo),Y.Sand is
Gravel is fine to coarse , I

nd subrounded sandstone
al coaL (110l

Strata
Dep(h

(m)
Legend

350

hear Vane
(F'ealVRes)

Trial Pit:

MADE GROU

MADE GROU
consisting of
gravel of ang
shale and bri

MADEGROU
consisting of
coarse grave
unbumt shale
coal).

Yellowlbro\Ml
sandy GRAV
sUbangular s
boulder of sa
clay present

Firm brown s
fine 10 coarse
subangular a
and occasion

350 • 42/0kPll

s COT 1
[)OHE RT't'

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable
B Bulk Disturbed Sample
EW Water Satnple fOf Environmental Testing:
ES Soil Sample for Environmental Testing ,
U UndisllJrbed Sample - Open Drive

End {}1Trial Pi' a' 3.90 m

______ ,-- .-'- --'- 1-_

Date of Excavation: D9/1 DI2007 Groundwater;
Groundwater nol encounteredJCB 3CX

CS
., 2

433148E - 409779N

TP70
Project No. 07053

TRIAL PIT RECORD ReviSion: Final

North Gawber Colliery
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PhutOgraph: Strata Samples Tests

Depth Leg end Description Strata Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickness) {m} Level (rAAOD) (m) (m) (Pea~JRes)

- MADE GROUND (Demolilion wasle

- consisting of dark brown and grey fine 10
coarse gravel of angular and subangular
brick and concrete. Many cobbles of \vhole

:x brick and boulders of concrete present
also. Jron girders, conerele slabs, metal
bars and fabric machine bell found).

-1.00
~ 1,00 ES

- 3&:-

-2.00
)(

200 ES

- (4.20)

-

:<-

-3.00 300 ES
v

-
- X

~

-4,00

~
4.00 ES-

4,20 88,40---------~-------------
End of Trial Pit at 4.20 m

-

-

Dale of Excavation: 01l10f2007 Groundwater:

Equipment: JC83CX Groundwater not encountered

logged By: 8 Johnson

Ground Level: 92.6

Coordinates: 433134E - 409617N

Legend: Remarks:
0 Small Disturbed Sample Trial pH sides slable.
S Bulk Disturbed Sample Brick. wall present in north face oltrial pit to 2.5m bgl.
EW Water Sample fot Environmenlal Testing
ES Soil Sample for Erwironmental Testing
U Undisturbed Sample ~Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP71 SCOTT

North Gawber Colliery project No. 07053
DOHERTY
~~""C'~'~~
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200

ES

J

Photograph: Strata

Description

MADE GROUND {Demolition waste
consisling of brown and grey iTne to coarse
gravel of subangular u'lburnt shale,
conc::rl1'te and coal. Many cobbles and
boulders of concrete presenl also. Metal
Sheeting, steel cables, reinforced concrete
slabs and metal drum found}.

Strate Ol"pU, Redu~ed

(Thickness) (m) level (In'\OD)

Samples
Oep(n Type

(m)
Depth Legend

(m)

-100

-200

Yellow brown SANDSTONE recovered as
fine to co~rse angUlar and subangular
gravel and cobbles.

ES
8

1-----------1----------------------..-----(

-300

-4.00

Date of Excavation:

Equipment"

Logged By'

Ground Level:

Coordinates:

01110/2007

JCB 3CX

B Johnson

92.1

433166E - 409803N

Groundwater:
Groundwater not encountered

Revision' Final

Project No. 07053

5 COT T
-:,>OHERTY

Trial Pi!: TRIAL PIT RECORD
TP72

North Gawber Colliery
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Photograph: Strata Samples Tests

Depth Legend Description Strata Depth Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) level (mAOD) (m) (m) lPeakIResj

~ MADE GROUND (Colliery discard

3: Z c<:lnsisting of dark grey fine 10 coarse '20 es
sandy grave! of subangular coal, slag.
burnt shale and brick. Cobbles or whole

(1.10)- ~ ex brick and concrete present also).

-1,00 ~ 1.1" 80Sn '00 B
~ MADE GROUND (Colliery discard 1.20 ES

consisting of bro\lm fine \0 coarse grave!1y
sand. Gravel is angular and sUbangular

:XX sandstone and brick. Many cohhles of
(0.80)

& whofe brick presen1 also).
,Q<1 oo~

-2.00

~
MADE GROUND (Brick foundations).

:x> (0,90)

- :x> , 70 ~'!L.-..... Weak brownish grey very thinly to thinly... .· . ... bedded coarse grained weathered-300 ...
SANDSTONE. 300 es

0 ••• .. . (O,ElO)
'" .
· . .. .

'" ''''
... .

· - ..... --~~------------------End of Trial Pi! at 3.50 m

-4,00

Dale of Excavation: 01110/2007 Groundwater:

Equipment: JCB 3CX Groundwater not encountered.

logged By: 8 Johnson

Ground level: 90.'

Coordinates: 433179E - 4D9777N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides stable,
B Bulk Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Samr1e for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pi!: TRIAL PIT RECORD Revision: Final

TP73 S COT 'T

North Gawber Colliery DOHERTY
Project No. 07053

Jl~ .. " ~:":" $
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Photograph: Strata Samples Tests .

Depth Legend Description Strata~Illh R~cllJCil'd Depth Type Depth MEXE Shear Vane
(m) (Thic\(nen) (m) Level (mAOD) (m) (m) (pealo-JRes)

I~
MADE GROUND (Demolition wa$le
consisting of dark grey and dark brown fine 02Q ES
to coarse s.mdy gravel of s:ubangular briel<,

(O,BOI;X coal and mudstone. Many cobbles of

~ whole and broken brick present also
Pieces of timber, iron plate and iron pipe 000 0040,", .. " found). /~~~; a.PO 1021513 kPa

-1.00 Stiff brown sandy gravelly CLAY. Sand is 1.00 ES

fine to coarse. Gravel is fine and medium
(O.5O) B

angular and subangular coal and 1'0 8.9JW~
sandstone,...

'" . Grey weathered dark brown very weak.... becoming moderately strong with depth.. ..· ... ... very thinly bedded coarse grained
-2,00 ... SANDSTONE . 2.00 B

'" ES
(1.50)

·
....

· .. ...
· .. .... .... .....
-3.00 ... - - - - - - - --- -- - - - -- - -- -- '00 ".2!L-

End of Trial Pit at 3.00 m

-4,00

Date or Excavation: 01/10(2007 Groundwater:

Equipment: JCB 3CX Groundwater nol encountered.

Logged 8y: 8 Johm;on

Ground Level: 9\.2

Coordinates: 433Z05E - 409789N

Legend: Remarks:
0 Small Disturbed Sample Trial pil sides stable,
8 Bulk Disturbed Sample Concrele obstruction encountered at OArn bgl. Trial pit moved 2.0m 10the south.
EW Waler Sample for Environmental Testing
ES Soil Sample for Environmental Tesling
U Undisturbed Sample - Open Drive

Trial Pi\: TRIAL PITRECORD Revision: Final

TP74 S COT T

North Gawber Colliery Project No. Oi053 DOHERTY
~,~cC'~'''$
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Photograph: Strata Samples Tests

Depth Legend Description Strclta O~p\h RedutM Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) level (mAOD) (m) (m) (Pea~Jf!es)

MADE GROUND (Demolilion fill consisting
- :x> of brov,,, fine to coarse sandy gravel of

angular and subangular sandstone, brick.
X concrete and rare coal. Cobbles of (O90)

'V concrete and whole and broken bricks

- ;X present also).
•• 7"090

-1.00 X:S MADE GROUND (Concrele roundation).
"" '9~"--

- MADE GROUND (Many bricks). 1>0 6930

MADE GROUND (Colliery discard
consisllng of red and greyfbtack clay

X
bound fine 10 coarse gravel of angular and

- suhangular unbumt shale, burnt shale,- sandstone and coal).
-2.00 2.00 ES,
-

;X
- (290)

~-3.00

'V-
X

-400 4'" 9.5_5_0_- - - - - - - -- - ---- - -- --- --
End of Tria! Pit at 4.10 m

-

Dale of Excavation: 09'10/2007 Groundwater.

Equipment: JCB 3CX Groundwater nol encountered

logged By: CB
Ground level: 90,6

Coordinates: 433147E - 409751 N

Legend: Remarks:
0 Small Disturbed Sample Trial pit sides slable.
B Bulk Disturbed Sample Brick wall found in side of trial pit to 3.3m bgl
EW Water Sample for Environmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pi\: TRIAL PIT RECORD Revision: Final

TP75 SCOTT

Nortl1 Gawber Colliery DOHERTY
Project No. 07053 ~~~~r'~·~~
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Phmograph: . Strata Samples Tests

Depth Legend Descriplkm Strala D~plh Rech.rced Depth Type Depth MEXE Shear Vane
(m) (Thicluless) (m) Leve! (mAOO) 1m) (m) (Peak/Res)

~ ~
MADE GROUND (Concrete).

MADE GROUND (Colliery discard
consisting of grey/black sandy fine 10 oso es

~ ~
coarse grillvel of angular and sUbangular Bunbuml shale. buml sflafe, sandstone,
many bricks and coal).

-1.00
,{\ A

~
~~

- ~ ~ (3.40)

-2.00 ,'<, A-
- :x y
-

~ 32-

,{\ ,,,-
-'00 :x {<

X X
:x :9;

-----..3.50_ ~"'-.~,....... ," . Firm friable damp grey mottled brovm and 3,60 es ,.'" 52 10 kl"e~~:T~~'yellow, red in places, sandy gravelly CLAY. (~~) ------6~!:10_ e
Sand is fine 10 coarse. Gravel is fine to,
coarse sUbangular and subrounded ,-4,00 ,

- '~s~~d~l~n_e:..s~'!.I~a~~~0.:n~~c:a~__ ~ _ ...J

,
-

End of Trial Pit at 3.80 m

-

-

Dale of Excavation: Q4{1o.'2007 Groundwater:

Equipment JCB 3CX Groundwater not encountered.

Logged By: CB

Ground Level: 90.7

Coordinates: 433189E - 40975ZN

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable
B Bulk Disturbed Sample Brick wall encountered at O,3m bgl to 3.5m bgl.
EW Water Sample for Enllironmental Testing
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP76 5 COT T

North Gawber Colliery DOHER1Y
Project No, 07053

1l~~e~ ..~: .. ~
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Pho[ograph: Strata Samples Tests

Depth legend Description Str1lla Deplh Reduced Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) Level (mAOD) (m) (m) (Pea~JRes)

~

MADE GROUND (Demolition wesle
consisting of dark grey and dark brovm fine
to coarse sandy gravel of sUbangular briel(,
concrete, coal and mudstone. Many

§ ~
cobbles 01whole and broken brick and
sandstone present also. Pieces of timber.

§ ~ plastic anti pipes round).
-1.00

~ i
1.00 ES•:x

- ~y
><'>< ,;<,. (350)

-2.00 :x: :x:
~ x.>
()< X

-3.00 50
;%
'v', 3.60 6640

- ,_1v!~D~_G.l:9!:'~~cr~r~~c~~a!.J11____ --/,
End of Tria! Pit at 3.65 m

-4.00

-

Date of Excavation: 05110/2007 Groundwater:

EqUipment: JCe 3CX Groundwater not encountered

logged By: C8

Ground Level: 90.0

COOrdinates: 433192E - 409731N

Legend: Remarks:
D Small DisltJrbed Sample Trial pit sides fCl"eling and collapse of pit sides from surface.
8 Sulk Disturbed Sample
EW Waler Sample for Environmenlal Tesllng
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP77 SCOTT

North Gawber Colliery DOHE.RTY
Project No. 07053 "'~~"CI~:~~
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PhotOgraph: Strata Samples Tests

Depth Legend Description Strela O~pth ~l!duel!d Depth Type Depth MEXE Shear Vane
(m) (Thickness) (m) lever (mADO) (m) (m) (Peakffies)

- :x :xx MADE GROUND (Demolition waste- consisting of dark brolM'! fine to coarse 0,20 ES
:> I sandy gravel of angular to subrounded

~
coal, unbum! shale, bricl<, ash and rare

- slate. Many cobbles of whole and broken- brick and concrete present. Rare boulders-
of sandstone and concrete, pieces of-

-1.00

~ Itimber, strips of fabric and iron nails 1.00 B
present also. Iron door found at 1.0m bgl

- and iron pipe found at 2.4m bgl).
1,40 ES

(300/

&
-2.00 & 2.00 B

&-

i 2.60 ES
- ~
-3,00 . , . . . 3~qO~ _8.UlJ_

.... Moderalely weak light brov>'l1wilh some J_-l_<ll eL5~ 3.1D ES
- orange slaining very thinly bedded coarse,

,_g~a!n~~~e31~~r~_S_A!J~~T_0.!'l~.____ -'
End of Trial Pit at 3.20 m

-
-4,00

-
--
-

Dale of Excavation' OlllO/20D7 Groundwater:

Equipment: JCB 3CX Groundwater not encountered.

logged By: 8 Johnson

Ground level: 90.7

Coordinates: 433223E - 409i53N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable.
S Bulk Oisturbed Sample- Concrete obstruction encountered at 1.2m bgl. Trial pil moved 5.0m to the west.
EW Water Sample for Environmental Tesling
ES Soil Sample for Environmental Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

TP78 SCOTT
NDrth Gawber Colliery DOHERTY

Project No. 07053 ,,~·.~~i.~,·~
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PhOlograph:

-
Strata Samples Tests

Depth
(m)

Depth
(m)

Shear Vane
[Peak/Res}

Depth
(m)

Strata Depth Redu~ed
(Thickness) (m) level (mA.OD)

Legend Description Type MEXE
MADE GRQUtm (Demolition waste
consisting of cobbles of whole and broken
brick and concrete with iron bars, strips of
fabric, rubber pipes, pieces of timber and
some fragments of glass. Steel cable
present at O.5rn bgl).

0,50 ES

-Loo
(2.10)

1.50 ES

-2.00

Stiff grey moWed orange and brown sandy
gravelly ClJ\Y. Sand is fine to coarse.
Gravel is nne 10 coarse angular and
subangular sandstone and coal.

Grey weathered orange moderately weak
and moderately strong very thinly bedded
coarse grained SANDSTONE. Well
weathered in upper O.5m of horizon.

ES
8

2.20

2.40 101123 ~.Pa
6;40

va 8
ES

-3.00 (0.90)

-4.00

Groundwater:Date of Excavation: 2110912007
Groundwater not encountered.Equipment:

logged By:

Ground level:

Coordinates:

JCB 3CX

8 Johnson

90.0

433255E - 409741 N

Legend: Remarks:
D Small Disturbed Sample Trial pit sides stable,
B Bull:; Disturbed Sample
EW Water Sample for Environmental Testing
ES Soil Sample for Environmenta! Testing
U Undisturbed Sample - Open Drive

Trial Pit: TRIAL PIT RECORD Revision: Final

s COT T
DOHERTYTP79

North Gawber Colliery Project No. 07053





Strata

- 300

~
t-=-~~-", --
r-_-,--,

E~--J
t~)~t --I
/--' -- -,

b-=~J

lIghl brawll ClAY

- 5\)()

0_00
,, .....,,
I :1
0---.- ___+__ _

• •• ,. • x x Grey MUDSTONE.: ; : :: ~~I'• •• ~ •• x
• •• ~ x,. '", •••• " x
• , • x •• ,.

• •• ,.. x.
• •• ><. x.: ::::::1
"'j<><xX
• ••• X" "I...... " ..· ""· ".

- 7_00

· ...... 1•• ''''')0<
• •• ,. X""...... xx
• •• ". '" >(• ••••• x,

I
...... ·,
: : : = = =:!
· 1· ,. .. "·., .

J: : : :: : =,
I:::'''·
~"-'-"-"'-
i I End of Borehole al 9.00 m

-6_00

- 900

Star! Dale
E:J'ld Date

Method

O"Ued By
LC)!Iged S(
Growrn:l ..eve'

Coord,nates

23JJOOODl
Z3J10J2C07
Rola:')' oper hole usmg (,cotlldl6 hg
J.B Sile Invesllgahon5

o HOOd

fl4 s:l:J mAOO
43297000E . .0109740 CON-- ~-~--

Remarks

Sheet 1 of 1 Core Data I Samples
~-- ---- ----..- - ,--- --
Sll1lla Depln , Reouced I Core Rur. TCFi SCR RQ:J

~~hlCJuleSS) 1m)j Leve! 11W\~lm~--+- [~:-t (~;, /<,..'

I
I
I
I
I
I

r"
t-w-at;r S~ ------'----1
I 8 00rr: Rose 10(; 25m after 20 mrns

I
I 31f,---

I__ 9__5~--+_

(t 50)

{2.2O)

~
!
I,

(1.70)

(110)

(2501

I

I I
I

--'--,

Eiorer:o'e :Og5 ro'T1p,ed Irerr d'll,e~s dc~cnPMn.s
Moderate (5:>~;')r,us~.IOS5 .aperlea' between 5 4 and (; 5rn bg' Fu' liush return repo.'1cllalte' (; 5.'Y' bg'

F,

I I

1 I

+ - - ----'--
I Legend

o
B
U

, W
S
C

DeplT'

1m,'i -t

ItlstaJ,allor

Smal: DLsturtllJd Sample

Large D'SI<lroea Sample
UnllJsluroed U1C::: Sample

Waler Sample
Standarll Penclrahon T est (Sp~t SPOon)

Sla~jard PcnclratJQr'l T es! (Co:1e)

Borehole: Final

R01
ROTARY BOREHOLE RECORD

North Gawber Colliery

Revision'

Projecl No 07053

lJ
~ COT 1
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Stratel

Leoeno Descnp\lon

--- ---
"'ADE GROUND (A5r .. DncK and ccr:crelO rll:,

- ~ Oc

YeJiow SANDSTON!:.

- 5.00

... ·i

-liDO

, "

k,:h."y"'= SANDS'DNE

!
,

- '" ~I-' _""Y MUDSTONl-r=1- Eo' 018mehole " 7 SOm

i I
I

I

I

~'--
SIi4rt Dale 23J10f2007

(-nll Dale 2311012007

Melhod Rotary open hole u5ln~ (,colech 6 nil

Dn"e(j By J B Sile r'lvestgahons

lOllgllll B'f 0 Hooll

Ground Lovel eB.200 mo\OD

COordrnales 433015 ro~ . 409765 OQN
- ---- ,-

Sheet 1 of 1 Core Data I Samples

Strata Depll'. f(ecIucsd I Core Run Tef'. SCR Rat Fi

I (TtuekneSll) 1m)! Level (~D~) __ ~ (~ (~~)~

, I

I
,

I

I
,

II

I I I
J j ~ !_J ---l

(410)

!
• __ .~ 1C

{1.20:

----.

I
(080,'

--~-
!

\ __ 6,10

(1.OO)

(040)
___ -I- J...jP_

1~
Water Slnkes

i NO Groundwaler EnooJTllered

L
Rf!marKs

BClrehole log!> complied 1romllnller's dC5cnpllons
Mooerale [30%) n<.lshIoS5 reported between 5 3 and 61m bgl FuP flUsh relurn reported otle' 6 1m bgl

I

I
i I

Typ.

Legend
o
B
U
W

~~

I

t
Instal,allon

Sma! Olslurood Sampl8

Large DIsturbed Sample

Undisturbed U100 Sample
Water Sample

Slamlard Pen&1ra~on T est (Sp~: Speon)

Standard Penelfa\lon Test (Cone)

Borehole:

R02
ROTARY BOREHOLE RECORD

North Gawber Colliery

ReVision Final

ProJecl No 07053

5j
S COT T
tJ::lHERTY



Strata
I---~ -D,,,,,

1m,

- 1 O~

"'0

- 200

-3'"

500

-600

- 7,00

'00

Continued next sheet

Start Dale

EmJ Dale

Mel1lod

Drllled By

Logged By
GrOJ~ Level

Coordmates

24110/2007
24/1012007
ROlary oPen hcie USI/1;l Geotcch 6 nil

J B Site lnvesllga~ons

o Hood

86 300 nv.::m
43305~ DOE· 409749 CO""

Remarks

ElorehOle logs CO:T\Plled from dnlle~s Oescnpl,:ms
feu: fLiJsh rolums U"aughO'.;: 01111'''19repo.1cd

Sheet 1 of 2 ! Core Data f Samples

(6.00)

I
,

I
I

i-'<L30-J
I I
,

~ j_ 7960

(2.70)

I

I
---l-~

I
i '

-l_L- ,-
Waler Strikes'

No Glollndwaler Enc.ciJnte'lld

I

(070)

I :
! I
I I
I
!

I I
,

I I
I

I
1....1

I

I I
i I

,

I

..L
Legend

D

8
U

W
5
C

-'-
Sma!: Disturbed SamPle

Large Disturbed Sample

undisturbed Ul00 Samplll

Waler Sample

Standard Penelra~on Test (Spli: Spoon)
Slanoara I'>cnlllratQl1 res: (Cone)

----- ~-- --I 6.00

i (070)--+
I

Borehole:

- -- --' --

R03
ROTARY BOREHOLE RECORD

North Gawber Colliery

I
I

I I

I
.L .,

Revision Final

Project No 07053
~
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Strata Sheet 2 of 2 Core Data I Samples

-,--I ••• ICOA ...

, Strata Depth , ftcauc~o I Core Run , TCR I S::;R I Ra~O. ri oept~
I (Thlt:lmessllmll Level (,"",OOl ! 1m) • (%) I {%, ' (%) : (m) :---, --r- --.--------.--,,--------t ---+-- +- +- -----r---

. ----J1UC _' _~,' ; I

I

Dt=pln
1m'

Legend Oo~cnpllon

Gray SANDSTON[

I ,::::1
::: :1

12.00 ~::i
I

I
!

,

- - - - - - L_Jlj)O ~,-I
ErnJ Of 80rchOIe al 1.2.00 rr

- 13.00
,

I i:

I', I
14,00

I i

"00 I I
I I

- '.00 I I

I
17.00 I

I

I

I

I
i

-18.00

19.00

I
I

I
,

----.l!- j-

Slm1Dalfi;

E:.n!I Dale

Molhod

DnlJeCl By

Logged By

GIOL1fld Level

Coorll:nale~

Water Strikes
No Grournlwaler Eneounlerao

24110170:>7
24/1012007
Rotary open hOle \l5mg Geore.ct>6 rtg
~ B Sde Invesl:gaLons

o Hooa
Sf., 300 mAQe

~54 OOE_-.40974~OO~ __

Rema~ks

BorehOle logs compiled from antlers descnpllons
FUll f,ush relurns throughout ll:1flrn!l reponea

I I

I I

I I

! I

I I
I I

I I

I

! I

I i

I

I
!

I

I i
l_t-J

Legend
o
B

U
W
S
C

Type

--,

-~!_-

,

I

I

I
j

I I
1_1 j

Sma: DISlurbed Sample

Large Dlsturt>ed Sample

UndlsIurllea Ul00 Sample
Wale" Sampje

Slandard Penelralior TeSl (Spill SPOon:
Standard Penelratlon Test (Cone)

~
S COT 1
DOHERTY

Borehole: ROTARY BOREHOLE RECORD
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Revision Final
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Strata Sheet 1 of 2 Core Data I Samples

(}esenpLo:'l Slrala Deplr Reducetl' Carll klJr TeF S;:R ROO

, (Thlekness) 1m', I Levc1lmAOO) lm I'" ('.'" I',~,

M-A-DEGROU-N-D-I-O-royCoI-"-'O-'-'1I Dnd bnck:;:;-'---~-- j -r - -i -1-
Dellil

(m;

(410)

-1.0::

-2.00

-3.00

Yeliow SANDSTONE:

! I
-:..- 4.10 ~

I
IU.2L.....-

-400

5.00
, ....

)< :/

I
j

. , .:
" ..,.,.

I ,<:,
. , . . . i

I.. '. 'I

"

I:::::: :!
:: :1

Ii::: :1
. "

r

:J
:::: :1

-'00

(4.60)

7.00

-,co

,.

m
';;;;;;r-:'O"YMUDSTON"---

~ •• ~ •• x
x •••• ~ x

~ •• "" , x
•• ~" •• x

:::::::1'~.." ,"".....'"
::::::::

--l..
I
!

-, 00

~'-~
!___ ~ .__ 1.__

24110/2007

241l0l2DO~

Rot~ry operl hOJ" u:;tr:;l GeC!(;dl 6 11;)

J.B Sile Inve51lga~ons

Conhnued next sneer

- I" - j --;----'-
Water Strik.es

No (irmmdwBlor Ern:ounlBl'OO
Siefl Oalo

Em! Dif'~
MoltJod

OrlllM By

Log!)ed By

Grc.m~.ever

COC"~"lales

o Hood
6(. 3ro rwl.;JD

<33~O o:;~- 409720 001\---- ---
Remarks

Bore!'.1Jlelogs cOrT:;Jaedfrw drillers (/~Scnp~OfIS
Fu! f Jsr relu'll:> lh'oug~OlJl dnilJl\o:jreported

"

-~- +
i Legend

o,
u
W

1¥p~ InslalialtC~

- -+.-._ .._~

I

__ .1
-, --

Small [),~lurbed Samplll

.. arge D'i!;lurbed Samplll

und,slurblld U1C:J5amplr.

Waler Sample

5landard Pel)lllrallon Test (Splil Spoon)

Standara Penelral,ol' 10s1 (Gcne)c

Borehole:

R04
ROTARY BOREHOLE RECORD

North Gawber Colliery

ReVISIon Fmal

Project No 07053

5J
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Core Data I SamplesSheel2of2Strata

"""" Legend Description
(m) ·.~~...~ Grey MUDSTONE~~.~.,....

~::::~:
"" ..~ ," x~.~... ,,"· " " ." .....
,.. ~ ~" > ")I
:::::~~... " " ,."
"" " ... ""

-11.00 • A " " • "".." " " ""· • x>'" " '<><
" " ." "" .."" X" " ""

· :::::::..",,"..X"""~,,~""" ~~"" " """")I""":::::::
-12.00 ~""""x"."" .." ..x·"" " " " ""x,,"XX":;;:::;

~~~.""""x".x .."
'~"""""~"".. " ...........,,"x·.~"" ...""",,"x ....

-13.00 " •• "" I< ><..~" " """
..... I< 1<" ><
""." 1<""."....x""

COAL

RaD

("I
TeR

("I
5eR

("I
Depth

(ml
Slrela Depth Reduced

(TJ'Jckness) 1m) Level (mAOD)

Core Run
(ml

FI InslaUallOflTy""

(4AO)

,'> '>0 7J0(]

(1.10)
-14.00

1440 71.90
Gfey MUDSTONE.

-15.00

(2.10)

-16.00

16,50 69,80

-17.00

-18.00

-19.00

Wafer Strikes:
No Groundwater Encountered

518rt Dale

ErKl Dale:
Method-

Dribed By

L~edBy:
GrC/und level

Cotlrdll13le$:

legend'
o
8
U
W
5
e

2411012007
24110/2007
Rotary open hole uSlflg GeoteCh 6 ng
J.B. Site Invesligalions

D Hood

86.300 mAOD

0433090 DOE - 409720.ooN

SmaD Disturbed SalTl*
Large Disturbed Sample

UndIsturbed U100 Sa~e
Wafer Sample

StanQard Penetralion Test (SpUI Spoon)

SlallQard Penellalion Tesl {Cone)

Remarks:

BOrehole logs compiled lrom dr1lle~s descnptlOns
Fl4llush reI urns lhroughout Clrllllllg reported. 5J

SCOTT
DOHERTY

Borehole: ROTARY BOREHOLE RECORD Revision: Final

R04 North Gawber Colliery Project No. 07053



Strata Sheet 1 of 2 Core Data I Samples

Legend
D<pth

(m)

MAQE GROUfW (Brick and aSh nUl.

(0,40)

" 4"

Core Run

(m)

TCR

("I
SCR

I")
RaD

(")
FI

Oepth

1m)
Installallon

MADE GROUND (Concrete).-

-1.00

-2.00

-3.00

-4.00

-6.00

-7.00

~X>(XXI

~XX>O<1

-8.00

-9.00

Continued next sheet

Water Strikes'
No Groundwater Encountered

x

Start Date'

End Dale

Me_
Drliled By:

logged By:

Ground le"'el
Coordlf1ate~

2411012007
2411012007

RDUlry open hole using Geoled! 0 ng
J.B, Sue Invesbgallons

D. Hood
86,400mAOD

433071.00E _409688.00N

Strata Depltl Reduced

(Tllidmess) (m) level (mA.OD)

(9.70)

Legend'
a
B
u
W
S
C

Small Disturbed Sample

La/Be DislufDed SarqJle

UndIsturbed U100 Sa.
Water Sample

Stal'ldard Penetration Test (Splll Spoon)

Stsl'ldard Penetration Test (Cone)

Remarks:

Borellole lOgs complied Irom drillers descnptions.
Full nush rlllums throughout dnning reported

Borehole:

R05
ROTARY BOREHOLE RECORD

North Gawber Colliery

Revision: Final
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Strata

"'p.
(m(

11.00

12.00 i· :1

. 13.00

-14.00

18.00

-15.00

-16.00

17.00

19.00

~
Slal1 Dale

End Dale

Melhod

Drilled By

Logged By

GroomJ Leve'

Coordlnales

Legend

I'
I"

II·' .
I .. ::

:' .'

I :1

I·

" "I,,' ,

'.«."xx,--CO--CC~=O~
,," ~X"".',x~., ••
" .."" .."x~x,,""
"""""x""" .." ..
, " ,," x ."
"""";'-'"" ..". ,,"
""""""x, ""'" x.
" ,""" ".
''''''''''"."""x." "" ..................." ". ".x ••••••

p:;;:;
I'"''''
I

I

Sheel 2 of 2 Core Data I Samples

I Strata Depth I Reouced
I (Thn:kness) (m) Leyel (mAOD)

(6.80)

6.10

p.OO)

17 10
Grey MUDSTONE

70.90

5990

68.00

Water Strikes'
No Groullljwater Encountered

(1.90)

ROO I
(%) "

--------- -------
End of Borehole 8119.00 m

24110/2007
24110/2007

Rotary open hole USing Geotech 6 ng
J B SIte InYes~ga~ons

o Hood

87000rnAOD
433136 DOE _ ~09589.00","N _

Remark.s

Borehole K1g; compiled from driller's descnp\lons
FUll fiLJsh relijms throughout dlillmg reporied

1900

legend
D

B
U

W
S
C

DePtI"l
(m)

InstallatIOnType

Borehole:

R06
ROTARY BOREHOLE RECORD

North Gawber Colliery

Revision

SITKlII DlslLJrbed Sample

Large OlstLJrtled Sample

UndlslLJrbed U100 Sample

Water Sample

Siandard Penlltrallon Tesl (Spill Spoon)

Slandard Penelrallon Tesl (Cone)

Final

Project No 07053
~
S COT 1
DOHERTY



Strata Sheet 1 of 1 Core Data { Samples

OQpth D6saiptlOO
Strata Depth Reduced Core Run TCR SCR ! ROD Depth

L\lgend FI Type Installation
1m) (Thickness) (m) Level (mACO) (m) (%) (%) (%) (m)

§' MADE GROUND (COfICfete, Dnck and ash nil).

-- ~
(1.10)

--
-1,00

,
"0 7"0-- MADE GROUND (Mh fill).

-
(0.90)

-

-2.00
,~ 7640

1----- BrDWfl CLAY.

t---~--
- ---
-

e-- -r-_- - (1,50)- t-- --
-3.00 r-_- -

t-- -
- r-_- -
- t-- -- -- t-_- - 3.50 14.90
- ~"~~llX" Brown weathered SILTSTONEl<IU<"x"x"xxxx"x" ~",,"" x
- '~MX"""
-4.00

xx",,"x.~.xxx" (1.10)" .."X"""x ~ X"" X"X ..X >< x x"
X"x"""Xl<'<>:>:""X

~

",<""xx>:
400X,",xxX"X 73 BO

Solt COAL

~5.00 (0.130)
c.-
- '40 13.00-- .,..""" Gnty MUDSTONEx'<~~x~x- x,<"xxxx- ""'"'' ''''- "",,"x"x·""x"",,- , " x,,,,,x
-6.00 ~" ~ x. x ><><
- ~" x ~,,>< ><'.x/<"xx- X!<X"X"~- Xl<xxx"x
- "X"Xxxx,,~xxxx (2,10)- ""'" XI"''''- • ". "><' ~
- • " • I"...·x
- "l"""" X".".,"><"- ""'xxxx"
-7.00 x"'''xx~""""",,"x- ~" x/<IO<X- ,,,,,''xxx- .".""xx
- x,,~"""" ,~- ." x X K K l< 1090
- - - - --En-d·~iBareh~e-a\7.50-~ - - - - --
-
-
-
-8.00-
-

- _.
-
--
-
-9.00

----
-
-
-
-

Start Dale 24110/2001 Water Strikes: Legend:
End Date 2411012001 No Grounllwater Encounlere(j 0 Small DisturtJed Sample

Method Rotary open hole using Geotech 6 ng B Large Dislurbed Sample

Drilled By J.B. Site Invesligallons U Undisturbed U100 Sallllie

Logged By D, Hood W Water Sample

Ground Level 16.400 mACD S Standard Penetrallon Test (SplilSpoon)

Coordinales: 433090.00E·4C19615.00N C Standard Penetrabon Te;l (Cone)

Remark.s:

Borehole lops wmpHod 110m OrilIels descnpbon;

5JModerate (:JO%) Oush loss reponed belwgen 4.6 aoo 5.4m bgl, Full nush retums reponed alter 5.4m bgl
Rods dropped withoul rotabOn in soli coal

Borehole: ROTARY BOREHOLE RECORD Revision: Final

R07 North Gawber Colliery Project No. 07053
SCOTT
DOHERTY
Baao&,aha



Core Data I SamplesSheet 1 of 2Strata

Strala Deplh Reduced Core Run TCR

(TJlJckness) 1m) LeyellmAOO) 1m) (%)

SCR RQO
(%) (%)

Depth

1m)
Depth

1m)
FI Type InstallationLegand Descnptloo

MADE GROUND (Bnck and asn fill).

1-1.00

-2.00

{5.30)

1-3.00

-4.00 0<

, 00 ""
{~.30)

77.90

{~.40)
00 77.50

-- --- Brown CLAY

••• " x x"
""""""xXX"", • " x x x "

""Xx""

Weathered brown SILTSTONE

Yellem SANOSTONE

(1.90):"'-7.0Cl

75.60
, " x" x x x
xxx"xxx
xxxx"xx
x" X X X x x
xxxx",,,,,
" x x .<>,,< x" , "" x X"
"""""x"x x >: x x x X
""""Xxx
x x x X X x X
""XXxxX
x x " X x. x x
x X X x" x x
XXxxxxx
" " x x "x"xxxxX.xx
"'''x''l<xx
" " "X" " "x X "" x x"

Grey MUDSTONE.-B.OC)

(1,60)

-9.0t!

9.50 74.00
Elrown SANDSTONE

(0.50)

10.00Continued next sheet 73.50

Waler Strikes:
No Groundwater Encountered

Legend:
D

8
U
W

S
C

Start Oale:

End Date:

Matnod:

Drined By:

Logged By.

GrOund Level

ClXlrdmates'

24110/2007
2411012007

Rolary open hole using Geotech 6 rig

J.B. Sila Ir!vesll9allons

D, Hood

83.500 mAOD

433150,00E- 409660.00N

Small Dlslurbed Sample

Large DIstUrbed Sample

Undls\urbed U100 Sample
Water Sample

Standard Penetration Tesl (Split Spoon)

Slandard Penetration Tesl (Cone)

Remarks:

Borehole logs compiled from drUiers descnpbons
FU\llIush relums throughout drilling reported

~
SCOTT
DOHERTY

Borehole: ROTARY BOREHOLE RECORD Revision: Final

ROB North Gawber Colliery Project No. 07053



Core Dala I SamplesStrata Sheet 2 of 2

Core Run

1m)

TeR
1%)

seR
1%)

Strata Depth Reduced

('Thickness) (m) Level (mACD)

Depth

1m)

RaD
(%)

Deplh
1m)

Legend Descnptlon FI Type Installahon

,,~ • ~ "X x
x >< x X" X X
x x x x X x"
~" ." x x Xxx.""xx
:::~~~~
x" x '"'x x~.
:::~~~~
x","xXx
"" 'x,", x x
" " " x " "x
"" • x x x x
X'"'''XXXx
" " , x x x x
x x ><" x. Y. x:~:C~~~
x"x><><x"x >:x x x x"
"" • x x X">:xxXxX,,"
x I("x x x I<
x x • X x" "
"Xl(xxx"::::~::
,",xxxxxl<
xxxxxxx
""xxXx.x.xxxx
xxxxxxx
""xxl"'xxxxxxxx
xX'xxXx
• x "" "X x"xx"xx"xxxxxxx
x" "x X x x
xxxxxxx~:::::~
xxxxxXx:::C:::
xX'l<)'l(x"XX""I(""X X""" "xxxx"x,.
:::::::----;o;;;;--------+~'"----+__'~___1

Grey MUDSTONE mIl! OBmlS al SANDSTONE.

-11,00

-12.00 (4.00)

1-13.00

I-

1400 6950-14,00
COAL.

(0.50)

P50 690"
Grey MUDSTONE.

-15.00

(2.00)

-16.00

End of Borehole at 16.50 m

-17.00

~18.00

-19,00

Water Strikes:
No Groundwater Encountered

Slart Dale

End Date

Method

Drilled By
Logged By
Grourld Level

Coordinates:

2411012007

2411012007

Rotary open hole using Geotech 6 ng
J.B, Sile Inveshgalions

D. HOOd
B3.500~OD
433150,00E·409660.00N

legend:
D
8
U

W
S
e

Small Disturbed Sample

Large Disturbed Sa~e

Undisturbed Ul00 Sample

Water Sample

Standard Penelratlon Test (Splil Spoon)

Standard Penetration Tesl (Cone)

Remarks:

5j
S COT 1
DOHERTY

Borehole logs compiled !rom dl1Uers descnptlons
Fulillush retumslhroughoul df1Jhngreported

Borehole: ROTARY BOREHOLE RECORD Revision: Final

ROB North Gawber Colliery Project No. 07053



Strata Sheet 1 of 2 Core Data I Samples

Depth Legend
Strata DC!plh Reduced Core Run TCR SCR ROD Depth

,m)
Description

(Tltictmm)(m> LevelIIMOD) ,m) (%) (%) (%)
FI Type Installahon,m)

, MADE GROUND (Bock and ash fill)

I
X>O

-1.00 m
0<>

-2.00
(4.201

~~

-3.00

~
:xx>?

~~

,~"
-4.00
~ "0 7 4"

~~~~~~"Weattler6<1 blown SilTSTONE.

~..
~~~"",,",~,xXx.
,,~ ~"x x x (0.80),,~~"""", " " x "X",,~ ~,," X"
" " """""." .." ." 5.00 73.60

· . Yellow SANDSTONE.· .".
" ..
". <

t
..

..

.. (1.80)· .:-6.00 ..... ..
- · .- ..
- .. , . ....
- .. ..
-
- ", . "" 71.80-- " • x '''''. Grey MUDSTONE with bands of SANDSTONE.". "'"''''-7.00 X".""""- ,.. ,," ."
- X" x • >".""

" """",,"- ..,."."- .""""""- •• xx"""
" ." '''. "- "'"''''''''- "" x" x X><- " " ,'''" "x)<")<x",,- "X)<I(><x"

-8.00 """""""- """" x XI(
"",," ><" I(- " " "" x "" (2,80)
""""","',"""""""- "" " """"""""x""- """"""X- " ."..""

- x X~ "X ~ x
"""~Xxx- " ." """ "-9,00 ".""x""

- "X"""x"" " " "" .~- ~~,,~xx~
- "~"Xx"x
- ...."""

"""xx~"-

I( oM ooM
-

- COAL.
(~.~~J- 68.70--

I I
Star! Date: 2511012007 Water Strikes; Legend:
End Dale: 2!)110J2007 No Groundwater Encountered D Small Dlslurbed SarT'9le

Method: Rotary open hole using Geolech 6 n9 8 large Disturbed Sa~la

Drilled By: J.B. Site Investigations U UndIsturbed U100 Sample

Logged By: D, Hood W Water Sample

Ground level' 713.BOOmAOD S Standard Penetration Tast (Split Spoon)

Coordlnales' 4=33206.00E. 409S91.00N C Slandard Penetration Test (Cone)

Remarks

Borehoie logs complied from drillers descnpllons

~

Full nush retums throughout drilling reponed.

Borehole: ROTARY BOREHOLE RECORD Revision: Final

R09 North Gawber Colliery Project No, 07053 S COT T
DOHERTY
••• 0&,.1 ••



Core Data I SamplesSheet 2 of 2Strata

SCR RQO
(%) 1%)

DePHl
,m)

Strata Depth Reduced COle Run TCR

(ThIc/fFl8ssllm) Lsv&/ {mAOO) 1m) /%)"""',1m)
Type Instal!atlMFIDBscrtpllonlegend

Grey MUDSTONE~ , < """"
""." "Y."."'''''X'', " .""'".." ."""::::;::
""'"''''''" '"''''''''" "" """"'"''''''''''" •• "" x x>< " , "><",,
" .,""""
"""" >< X"" " ,,>< >< >< ><••·.x""
" ." "" x x
>< " " " "X"""X"""X~:g:::
"""Xxxx
>< x x" X" ><.",,"xxx
,. ,,,", " "'"

(2.10)-11.00

12.M 6660~ 12.tiO

-13.00

-14,00

-15.00

-16.00

-17.00

-H:l,oo

-1Q.OO

SIM Date

End Dale

MEllhod

Dl"\lIed By

logged By

Ground Level

COordinates

Waler Strikes:

No Groundwaler Encountered
Legend:

o
8
U
W

5
C

25/10/2007
25110/2007

Rotary open hole uSing Geotech 6 ng
J.B. Sile Investigations

D. Hood
78,600 mtlOD

433206.00E _ 409591.00N

Small Disturbed Sample

Large Disturbed Sample

Undisturbed U100 Sample

Waler Sample

Standard Penelratlon Test (Sp~lSpOon)

Slandard Penetration 1 esl (Cone)

Remarks:

Borehole logs compiled from drillers descnptlons
Fljll fiush retums lhroughout drillll\9 reponed

~
S C 0 1 1
DOHERTY

Borehole: ROTARY BOREHOLE RECORD Revision: Final

R09 North Gawber Colliery Project No. 07053



Strata
I-~--~---

Dep~
(m)

Sheet 1 of 3 Core Data I Samples
---_--~ ~-J-I - ~ ~--__,_-~-_

Strala Depth I Reouced ICote Run I TCR I SCR I ROD I
: (TtuckneSS) 1m] I level lmAOO) (m) fiCO'O) (%l I ("/ol FI

-----+-'-- <-I :-1-I-I----+-----'----+--

, 'I

Deplh

(m)Le!)end OascnpllOfl

~ GROUND (Bnck ana asnflll)-

-1.00

>

200

-3.00

Brown CLAY

Yellow SANDSTO
SILTSTONE.

-4.00

~
t-,-
1-5.00

'-£.00

Grey MUDSTON

-7.00

XXX>;XXX
xXx"",X",
• " , """ x
" " ,,""" x
""" xxxx," """ " """""X"X
::::~~~I
x x"" x x >(1

:~~:::~t
' " "X,," x

Eirov.n SANDSTO

-8.00

-9.00

Start Date
End Dale
Melhod

DriJJed By
logged By

Ground Level
Coordinates

25110/2007
25110/2007
Rotary open hole uSing Geo
J.B Sile Jn~esbpalW1lS

D Hood

85500 nv\OD

433260 OOE• 409575.001';

RemarKS

80reJWIe Jogs Compiled lrom orWets descnpliDm
Ful. fluStl returns throughout ClnUmQreported

i
II

, ,
,

I(2.10)

I I I I
I

i
I

I II
I I

i
, i ,

"0 .... I
I I

,
- i I I

I
I II I

, I

II
I I

II I I I

I
I

I
I(1.80) , I

I I
I

,

I
I

i 3!l0 81.BO I• I -
NE WIth bands of brown

I

(2.20)

- 6)0 79.40,
(1101 I

I I720 ____ 7'" I
NE

(1.90)

1

910 -~4Q-
Eo with tlands of SANDSTONt

I I
nlinueo nex1 sheet

---------- I
Water Strikes Legend

No Grounllwater Encountered I
0 Smalt D

tech 6 n9

I
8 Larg~
U Unolstu
W Water

S Stantlar

I
C SlaMar

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

Type Installation

Borehole

R010

lsturneo Sample

Disturbetl Sample

roetl U1 00 SamplE!

Sample
d Penelrallor) Test (Split Spoon)

d Penetralion Test (Cone)

ROTARY BOREHOLE RECORD Revision' Final rj
S COT T
DOHERTY----
B •• o&,sl ••

North Gawber Colliery PrOject No. 07053



Core Data I SamplesSheet 2 of 3Strata

SCR ROD
(%) (%)

Slrala Depth ReDuced Core Run TCR

(ThicKness) 1m) Level (mADD) 1m) (%)

Depth

(m)
Dop.

(m)
FI Type InstallatIOnLegllnd DeSCnplion

• •• ~ • w.
• • w" >: ••:::::~:·.." .""" " .."".
• • w" "".
" " ." •. " >::=~~==~
.".""""·" "",,""" ." " "".·" "" ,,"".""",,"x·." ....
" " ",," >:""""""x"" " •• " x"."x""",,
:=~=~~~
• • "" x xx"""""x,,·....""
"""""""""""""".""" ..."x •• >:>:x:~~=~~:
, " ...''''~=:=~=:•• xllXlIX
••• xxxx.. ,,,' ..,,
•• xl<.lIl1X
."".1I1111...""""
" " "X" X 1I
" ". X" X 1I
, " "" 1IX 1I

."""""".""""""·.." "."'''x''''''''·".,,""""" " "",," "" >:" x x x >:.""x>:>:x

Grey MUDSTONE with DanCls or SANDSTONE.

-11.00

-12.00

-13.00

-14.00 " " " """"::~=~=~.""xxx"~~~==~~" " • x x x x
• " "x x X"

" " "X" x X."""xx,,
• " ." x ."."""""",,,,,,,,,,,,
, " ..,," ."x""".x
• •• " x x X

>< " ." ."".""""""::::~==.x""""",,>< • >< >< ><"
• >< • " "" ><
""""""":::=~=:••• xxxxx""xxxx

-15.00 (11.90)

~16.DD

• " "" x >: x."""xxx
• • "" w""."xxx,,"
• ",,"" X"A"'''''''.
• •• "" "x"""xxX>:• •• >:"" >:"X,,,. ><""
.".""""• •• >:•• """""",,>:·".""""·" ""."""".""""::=:==:
• x x" x x X."x"">:,,, " .."""
><" X"""""""""."" .".""."."""""."""""""",,"x"x
• " X""" ":==~=~=
"""""""."."xx.·" """".
" "" x X"""X". """,."" ...
"""."".::::=::
"""xxxx.""""xx·.."" ".".""". "" "X"" ..." " " • x".·"" " .,,"".""" ....",,,,.,,
""." .. ""

I-

.---17.00

1--18.00

l-
I-
-19.00

Continued next sheet

Waler SlriXes:
No Groundwater EnCCMJnlered

Legend:
o
B
U

W
5
C

2511012007
2511012007
Rolary tlpen hole using Geotech 6 rig
J.B. SitE:!Investigahons
D, HoO<j
85,500 rMOD
433260.00E _ 409675.00N

SIan Dsle·

End Dale:

Method

Dntled By:

Logged By:
Ground Level

Cooromates

Small Disturoed Sample

Large Dlsturtled Sample

UndIsturbed U100 Sample
Water Sample

Standard Penetration Tesl (Split Spoon)
Standard Penelfahon Tes\ ICona)

Remarks

~
5 C 0 1 T
DOHERTY

Borehole logs compiled from driller's descnphons
Full flush relUms lhmuQtloUl drlllmg reported

Borehole: ROTARY BOREHOLE RECORD Revision: Final

R010 North Gawber Colliery Project No. 07053



Strata Sheet 3 of 3 Core Data I Samples

Depth
Legend Descripllon Strata Depth ReduClld Core Run TCR SCR ROD

FI
Depth

Iml (Thidl;ness) (m) Level (rnt\OD) 1m, I'" ('" I'" Iml
Type InslBliahon

~ • ,. ~ ~ x' Gray MUDSTONE Wlli). b<l1lDs 01 SANDSTONE.".~.,,~
""" ~",,~..""""".""xx,,"
•• ~xxxx- " •• "X""- " ". x" X X- x"xxxxx...""""- x"xxxxx

- ""xxxXx
"M .,~-21.00 ".,,(XXxx

• • " x x." Gray MUDSTONE"x."xxx
x""xxxx
• " ,," x "X

- "J< In<'' x x
".xxxxx
X" " " x" x (1.10)" " ,," " x x

- ===~~=~- .xxxxxl<- "."xllxx
~2200 •• xx""x

00.0 .. ·0• •• "x."
- COAL

\.,0.;"30)- 6310
• • "" " "x Gray MUDSTONExxxxxxx
",,:XXXJ<X
" • ~ x x " "- "xxxxxx (0,80)"xxxxxx- X" "X x x",

-23.00 xxxxxx",-
23"'0 "">.30-

xxxxxxx

- COAL---- (1.00)
-

-20\.00
- '''0 6130

" • X" Xx" Grey MUDSTONExxxxxxx

- ~~~~==~- xxxxxxx
- ===~===- '.x"xxxx
- "xxxxxx
-25.00 ~""xxxx

•• ""xxx- )<,,;oo<><x (l.BO)- " • x ><")<,,
- xxxx,",xx

xxxxx,x- x •• "xxx
- xxxxxxx
- xx.""xxx

" " • x "" "- """xxx);
- """"XXx
- " """ x ."" " • x x"" 26.00 5950-26.00 ------------------------
- End of Borehole at 26,00 m----
-
--
-

-27.00
-
---
-
--
-
-
-28.00
-
-

-
--
-
-
- 29.Q()
-
-
--
-
-
-
-
-
-

Stan Date' 25110/2007 Water Strikes: Legend'
End Date: 25110/2007 No Groundwater Encountered 0 Small DistUrbed Sample
MelhoQ Rotary open hole us.ing Geotech 61l9. B Large Disturbed Sample
DriUed By J.B Site Investigations U Undisturbed U100 Sample
loggeq By' D. Hood W Water Sample
Grolln'! Level 85.500 rMOD S Standard Pel1etration Test (Split Spoon)
Coordillales 433260.00E _409675.00N C Slandard Pel1etralion Test (Cone)

Remarks'

5jBorehole logs complied lrom driUefs descnphons.
Full Ollsh retums throughout drilling reponed

Bor~hole: ROTARY BOREHOLE RECORD Revision: Final

R010 North Gawber Colliery Projecl No.
SCOTT07053 DOHERTY
u~Hlc,al ...



Core Data I SamplesSheet 1 of 1Strata

Depth Legend Description
1m)

~
MADE GROUND (BIlck and ash flU)

,,
I

-1,00

:xxx MADE GROUND (ConcrEllej.

MADE GROUND (Snck, aSilaoo concrete 011)

~
:xxx

-2.00

- ~

SCR RQO
(%) (%)

Depth

1m)
SIlBla Depth Retlucud Core Run TCR

(Thickness) (m) Le'ffll (mAOD) (m) (%)
FI Type Inslallatlon

(1,10)

85.40

-3,00- XYv~,,
I:c
- (4.80)
--
-4.00
-

-

:xx:
-5.00

-6,00 6,10 80.40
Lighl brown CLAY---

------ (040)
6.50 80 00

End of Borehole at 6.50 m

-7.00

-8.00

-9.00

Water Strikes:

No Groundwaler Eneounlered

legend:
D
B
U
W
S
C

Stan Dale

End Date

Method

Drilled By

Logged By.

Ground Level

Coordinates

2511012007

2511012007

Rotary open nole using Geoteeh 6 nll
J.e Sile Investlgabons

D. Hood

86-500 mAOa
43~937_00E _4D9762.00N

Small Dlslumed $ampie

Large DistUrbed Sample
Undisturbed U1DD Sample

Water Sample

Standard Penetration lest (Split Spoon)
Standard Penetration Test (Cone)

Remarks'

~
SCOTl
DOHERTy

Borehole logs compiled from driller's descr1pllons
Full flUSh returns Ihroughout drilling reported

Borehole: ROTARY BOREHOLE RECORD Revision" Final

R011 North Gawber Colliery Project No. 07053



MADE GROUND (Bnc~ and ash fill).

Strala Depth RedUced

(Thitkness) (m) Level (mADD)

I Core Data I Samples

Raa
(%)

Strata
"----,---------_,_--~-_+_-_r_,____,_,___,-___,--_r_--I

~ LegendI=~',"of-c=====---~-::==+''-2C_'__'_j--'-'_+_"'_'_t~--'-'+___+_--'-'I__-_+_---1

-'DO ?Q>;~
0< '>\

>

-6.00

-7,00

-8.00

-9.00

Sheet 1 of 1

(3,10)

Core Run
(m)

TCR
(%)

SCR
(%)

FI
Depth

(m)
T,,,. Installation

Start Dale:

End O"'le
Metho~.

DJilJed By

Logge~ By
Groumj Le~el

Coon:llnates

DescnpllOn

5,70
End of Borehole at 5.70 m

310 66,20

(1.S0)

4,70 84,SO

(1,00)

Water Strlk.es:
No Groundwater Encountered

Legend'
D

B
U

W
S
C

Small Dlslurbed Sample

Large Dlslurbed Sample

Unc.llslurbed U10Q Sample

Waler Sample

Slandard Penetration Test (SPlit Spoon)
Standard Penetration Test (Cone)

2511012007
2511012007

Rotary open hole using Geolech 6 rig.
J.B SiJe Jn~eslJ.!labon:;

D, Hood

89.300mAOD
433023.00<::- 40978~.OON

Rema.rks·

Borehole logs compiled from drillers descnpllons.
Full fil.!sh relurM throughoul drilling reported

Borehole:

R012 North Gawber Colliery

ROTARY BOREHOLE RECORD Revision: Final

Project No. 07053

Jj
SCOTT
DOHERTY



Core Data I SamplesSheet 1 of 1Strata

StratB Depth Reduced Core Run TCR SCR ROD

(Thickness) 1m} Level\mAOD} 1m) (%) (%) (%)

Depth

1m)
Doplh

Iml
FI Typ~ InstallationD6Scnpln:m

~~: =~--+-----""'----I-lI.IlL-.j
I

MADE GROUND (Concrete)

MADE GROUND (Bnck nn)
0'0

-1.00

-2.00

-3.00

-.1.00

(8.00)

-5.00

-6.00

-7.00

r8.00
~?O 7970

Yellow SANDSTONE

:-9,00
{HID)

77.90

Water Strikes:
No Grouoclwater Encountered

Legend:
D

B
U
W
S
C

Stan Date

End Date

Method

Drilled By

logged By

Ground level

Coordinates

25110(2007
25/1012007
Rotary open hole using Geotech 6 rig
J.B Site lnvesllgatlons

D, Hood

87.900mAOD
433161.00E - 409681.00N

Small Disturbed Sample

large Disturbed Sample

Undisturbed U100 Sample
Waler Sample

Standard Penetrahon Tesl (Spill Spoon)

Standard Penetratron Test (Cone)

Remarks:

~
S C 0 1 T
DOHERTY

Borehole logs C:omplledIrom drillers descrlplroos
Full flush returns throughout drmlng reported

Borehole: ROTARY BOREHOLE RECORD Revision: Final

R013 North Gawber Colliery Project No. 07053



Core Data { SamplesSheet 1 of 1Strata

Legend I Description
seR
(%)

RQD
(%)

Depth

(m)
Core Run

(m)

TeR
(%)

Slrata Depth ReduCfld

(Thickness) (m) level {mAODt
"",to

(m)
FI Type Installation

~~~ MADE GROUND (BncI:. aSh and COrlaete !iU).

XXX>,

(2.40)

-2.00

88.50
Yellow SANDSTONE

(1.10)-3.00

"-.50 8740

-4.00

!:
I:
!=-500
;~

~
[
~6.00

-7.00

-8.00

-9.00

Water Strikes:
No GlDundwaler Enccumered

Legend:
o
8
U
W

S
C

Start Dale:

End Dale

Method:

Drilled By:

Logged By:
Ground Le~el

Coordinates'

<'511012007
<'511012007

l1.otary open hole using Geotech 6 rig
J.B. Site lnvesbgatlons

D, Hood

90,900 mAOO

4331B6.00E·409780.00N

Small Disturbed Sample
Large Disturbed Sample

Undisturbed Ul 00 Sample
Water Sample

Standard Penetrallon Test (SpIlt Spoon)

Standard Penelratlon Test (Cone)

Remarks:

i)
SCOTT
DOHERTY

BorehOle logs C<JlTlllledflam drillers descnptlons
Full flush retum~ throughout drilbng reponed.

Borehole: ROTARY BOREHOLE RECORD Revision: Final

R014 North Gawber Colliery Project No. 07053



Strata Sheet 1 of 1 Core Dala J Samples

De." .od DesCfipbor'l Strata Depth _...- Core Run TC_ SCR ROD Depth
L.g FI Type Installation1m) (Thiclmess) (m) Le...el (IMOD) (m) (%) (%) (%) 1m)

- i I MADE GROUND (Bnck. ash and toocrele fdll.

I

-
- ~-
- ~X
-1.00

~
I

- $'~
- $'S
- Wxx: (3.90)-2.00 X'"~
- 22

X>
- 2?--
-3.00-
-

-
- )~-
- y./;><
-

, "0 86.20
-4.00 . . ... Yellow SANDStONE
- .. . .
- . .. . ...... .
- (UO)
- ...
-
-
- 500 85.10-5.00 - - - - - End ·~iBo~eh~e- at S.Oo-m - - - - - ---
-
-
-
-
-
-6.00-
-
-

-

-
-
-
-7.00
-
-
-
-

-
-8.00

-

-
---
~9.00---
--

--

Star1D\lle; 25/1012007 Water Strikes: Legend:
End Date 25/1012007 No Groundwater Encountered 0 Small Disturbed Sample

Method Rotary open hole uSlllg Geotech 6 ng B Large Disturbed Sample

Drilled l1y J.B Site Invesbgabons U Undisturbed Ul00 Sample

Logged By; D, Hood W Water Sample

Ground Level 90. lDO mAOD S Standard Penetrahon Tes! (Spill SPoon)

Coordirlates 4331 B7,OOE· 409733,OON C Standard Penetration Test (Cone)

Remarks:

BorehCIle logs compiled from driller's descnptlons

~.

Full Oush returns throughout drilling repOned

Borehole: ROTARY BOREHOLE RECORD Revision: Final

R015 North Gawber Colliery Project No. 07053
S COT T
DOHERTY----
IUS"CIBI~s



Strata Sheet 1 of 3 Core Data I Samples

Depth
legend Descnpllon

Strata Depth Reduced Core Run TeR SCR I ROD Depth
1m} (ltuekness) (m) level (mAGD) 1m} 1%) (%) (%) " 1m}

Type Installation

()O I MADE GROUND (Bnck. aSh llfld colliery fill}.
I

I
- <Xl ,
-

~
I--

-1.00
- '0

,
- X-

~<

-2.00 §8l
I

-------
-3.00
-
--- X-
- X-- <X (7.60)-
-4.00 9-5--

- XX
-
- <X>6<-5.0Cl

- > 5<;0::- :x-
-

-S.O\)

- :xx-

XX;
- )(X I
-
- :0<;-

-7.00 :0<;--
-

~-
- 7.60 '7 '"
- ----- Brown CLAY.

----'00 -----
--------
--------
--- ------
--- - (2.50)-----

-9.00 --- -----:--
--- --- -- - ---- --- -- -
----- -- ---- Continued next sheet

Start Date: 2511012007 Water Slrikes: Legend'
EI)(l Date' 25/1012007 No Groundwater Encountered D Small Disturbed Sample

Method Rotary opeh hole using Geotech 6 rig B Large Disturbed Sample

Drilled 8y J.8 Sile In'lestlgallons U Undisturbed U100 SefTllle

Logged By: D. Hood W Water Sample

GrQund Level 94,700 mAOD S Standard Penetralion lesl (Split Spoon)

COl;lrdlnaleS' 432903.00E _ 409603.00N e Slandard Penetrallon Test (Cone)

Remarks:

8orehole logs compUed lrom drillers descripllons.

~

Heavy nush loss reported between 2.0 and 7.6m bgL Full nush rell1rn reponed aher 7.6m bgl.

Borehole: ROTARY BOREHOLE RECORD Revision: Final

R016 North Gawber Colliery Project No. 07053
seOll
DOHERTY
ft. '~CI81 ••



Strata

D,~"lt I' lege:! ~escnpl:n ----- S1rat~ -ReQUCed !COJeRun : TCR ' SCR i ROD' F Depth." =---t- !(Th1t;lm8ssJlmJlleI'81Imt1.0D), 1m) '(%) (~) J 1%), 1 l 1m) I----F-7"C,~--"'~---CLA-,---~=---=====_::::=:Jli01Kc=~1::::J8ffi.w=j;~- -r--r--;---:
, .••.• ", YellCW SANDSTONE i I! :

I , I

I . I, i I :
I
I

I

, "

I I
I

;.
: :1

- 11 ac , :1
,
I .•••.
I .•••.•

- l~.Ot

1 --- --- ---I- -
Waler Strikes:

No Groundwater Encountered

Core Data I SamplesSheet 2 of 3--i-----,----,--,----- .

(2.10)

B250
GreyMUDSTONEafl(Jc~S'~LT~S=T=O~N=E-----+2Q'-_-t_-"'''ll_'';

,

I- 13.00

· ...... " ...."Xxx,,".... """.· ""· " "·'''''.'''X· .... " .......... ,. .. ""...... '''' .",· ..
,..""",··'"x,,'...... ,,,, ....'.'1<1< ••:::::::
"""l<" •...." ..· .......... "
.... xl< .. " x•••• ,.1< •
.. .. x
• x ..
.. > " •• x x
• .. n ..... x
"'''''''.x"" X Y ..· .... .. .. " ">'."x" •..... ""· .... " .. """'x,,""...... " ....
• ~ '" Y."·~ •• xxx· )( '" . )()(, •••• "x"'x"."• , x" •• "
• ,,)( x"" x:~~~~~:·.)()( .""""x.x"
'.x"".x
• '" x)( • X·'XXl'.x

- 1400

15.00

-16.00 , •• x x X x
, x " x. x,.. )( ...
, )( x x)( ,_x
x.xx."x,.)( ,.."
• )()(x' x X'X'xxxx
.. , •• x ••
• x ." x "x:~~:~;:
, )( )( x •••
.. • " X" ••
• x ''')( .,
'''''xxxx
:==~:;;·.".xxxX". x." x
... " x' ••
'x.".>:x
• ." x X x >:... , "" x.
'"''''''''·"·xx.x
• x •• x )( "
'X"xx"x
'X'xxx'
• •• x •••
• X'" x x x:::~:;:
)( •• )( ". x

:~:~:;;
'x·xxx.
• )(x X X x x• • x "x. x
• ••• >:x""::::::~

- 17.00

-1800

19.00

::::::;Ii
'x"'"''::::::~
• )( x X X X )(
" )( X)( X X )(

• ••• " " ><,

;;;~;~:! Contmued next sheet

Slafl Date
l:nd Dale

Metl\Od
Dnlled By
logged By

Ground Level
Coordinates

._~j.

i I
I I

25110/2007

25110/2007

Rotary open hOle USing Geotecn 6 ng
J.B SUe Invesliga\Jons

o Hood

9<: 700 mAOD

432903.00E - 409803 DON------ ----

I Legend
I 0
I 8

I u

) ~-- -----'------------- ---~-

Remarks

Borehole logs C1:Impiled (rom drtIler's deSCnp(lOf/s
Heav\' fLUSh loss reported between 2.0 and 7,6m bgl Fur OUsh relum reported after 7.6m bgl

17 90)

--- -- -
Type , InSlaiiallOI1
____ -l_~ -----

1

I
,

I,

,
,
:
,,
I

I,
I
I

I,

I

__ ----.J I
Small Disturbed Sample
Large Disturbed Sample

Undisturbed U100 Sample
Wale! Sample

StaMard PenelraltGn Test (Split Spoon)
Standard Penelrallon Test (Cone)

Final 5J
5 COT T
DOHERTY

8orehoie:

R016
ROTARY BOREHOLE RECORD

North Gawber Colliery

ReVISion

Project No 07053



Core Data I SamplesStrata Sheet 3 of 3

5CR
("/oj

TCR
1%)

RaD
1%1

Depth

1m)
Core Run

1m)

Strata Depth Rl:duced

(Thlclmes,s) fm) Level fmAOD)"'''"1m) 'yp. InstallationFIDesc.nptlonLegeM

Gray MUDSTONE and SILTSTONE.

COAL

(1.20)

-21.Dl)

'''0 73.40
Grey MUDSTONE

-22.00

(2.70)

- 23.00

24.00-24.00
End of Borehole 3124.00 m

-25.l)Q

-26·00

1--27.00

~
1-28.00

1-29.00

Waler Strikes'

No Groundwater Encountered
Start Date

Encj Dale:

Melhod.

Drilled By:
LOQged By.
Gr()und Le~el

Coorclnales'

Legend:
o
B

U

W
5
C

25110/2007

25110/2007

Rotary open hole uSing Geotech 6 rig
J.B. Sile In~eshgatlons

D, Hood

94,700 rrAOD

43Z903.00E· 409B03,OON

Small Dlslurbed Sample

Large Dlslurbed Sample
Undlsturtled UtOO SafTllle

Water Sample
Standard Penetration Tesl (Split Spoon)

$landard PenetraJio-n Test/Cone}

Rfimarks'

BOrehole logs compiled frorn driller'S descriptions.
Hf)3VY t'lusilloss reported tlelW'llen 2.0 i1nd 7.6m agl. Full fkJsh re/urn reported after 7.6m bgl.

~
SCOTT
DOHERTY

Borehole: ROTARY BOREHOLE RECORD Revision: Final

R016 North Gawber Colliery Project No 07053 ----a •• OGISI.'



,

Core Data ,I SamplesSheet 1 of 2 I------- --.----- ~ - ------r--~ c---I Strate D.eplr' ' .Reouced !Core ~un TCR 5CR I ROD I De~lh

(TtuCl\ness) 1m) i level (mAOO) 1m)
FI Type Installation

(%) ("!oj , (%) 1m) :
I ! I

-, ---

I
I ,

, I
: I ,

, I I ,
,

I
,

1 ,
I 1, I ,

I
I ,, ,

I , : I ,
I

I ,
I :

I , I,
I i,
i ,

I

I
,
, 1, I i, I ,

, I I 1
I

i
I

I
I

I
I

(6,40) ,
I

,

I I: I II !
Ii ,

II I iI

I
I

I

Strata-- ,- ~------ -_.-
0.",

Legend DlIscnpllon
I~'

-

S MADE GROUND (Ash and colliery fill)

'6(>
m>'be x>

8%Q
?8
;x:

-2OC

~
- ~
- :>
- ~,
~3.00

Continued next sheet

-4""

-5.00

-e.OO

x'
Yellow SANDSTONf;.

89.70

~?oo

-13.00

-9.00

' ...
.. ·1 -----_.-

(340)

FtemarKs
-----'-------------- --

BorehOle logS complied from dnUer's descnpllons
Ful' tl.JSh ralums thlough&..lt dnlltng reponed

I I
J. I _

~
J ~ ,small Disturbed Sample
, B Large Disturbed Sample

U Undisturbed U 100 Sample

W Waler Sample

S Standard Penetration TeSl (Splil SpOOn)
C Standard Penetration Test (Gone)

~
S COT T
DOHERiy

l3orehole: ROTARY BOREHOLE RECORD

R017 North Gawber Colliery

Revision Final

Project No 07053



Strata Sheet 2 of 2 I Core Data I Samples

Depth Sm:lla Depth Reduced COfe Run TCR SCR RQO Depth

I~} Legend Dllscnpbon
I%} ("!oj (%)

FI Type Inslallation
(Thickness) (m) level (mACD) 1m) 1m)

- ·..... " Grey MUDSTONE with oands of SANDSTONE..""'"." ""'"''''x • x"","
xxxl'''''''
.x",,"""- x • x " >:" >:- ""." >,. y'- ·.."""""x.".,,"- """""""- :::~~~:

-11.00 "'"''''''"""""""...""""- • • X" x x"
"'"'''''''', x"""" •
""""""" (3.40)
"."""""• • x' "" x

- '''"xx'''',". x x,,,,"- ' •• """x
-1:2,00 """""""" ..""""- x Y"" x x x- " X"" lO'"- """""1111x" • x • x.- """""",,"" X""" II

>: • "X"" x
- ""xx"""" "x,,"""- " ",,,,,t,, x
- "xxxxx"
-13,00 """""x"

•• •• "llxXXxll"""
13.20 8' 90- " >: x,..y x X

- COAL
- \0~3~~ 8280-
- x • x,"," " Grey MUDSTONE"""x"x"- ""xx"x"- " x x" "" x- ·..""""
-14,00 ~~~~::~

"X"Xx"x
"""""x"x."x"ll"xxxxxx"
X" x x x x X
• • x. ", x (2.00).x".xXx
• "." x. x- • •• x •• I<

- """llxx"
- """"xx"x x ." • x x
-15,00 XX."X"x
- """""""- X"" x x X J<

" • ,," x x "- X"""X"x- xx,,,,""
- x.-xX""x 15.50 80,60
- xxxxxxx Grey MUDSTONE writ! bands or grey SilTSTONEx" x"" x x- ~:=~~~~-
- x""x"x"x x x X" x"-16.00 x x x "" x x
- ""xx"xx"x x X" x X
- Xxx"""x".xxxXx
- xxxxxXx
- x •• """"X""X"Xx"x. x • x X- xx.x.xx
- "X" X" x"
- "" x x" X xx • X x • x"
-17.00 ""xXxXX
- ><""xxx"
- x x • x • x x

x"x"x:>:"- ;;~~~~~
x x""")(,,

- ;~;~~~~
x x • x • x"
==::g: (4.50)

-16.00
"x x x" X X
x" ."." x" • x" """1<." x x x x x
"XXXXx
"x ." X"""x"x~x"

- ~." "" x x x
" " • x "" x- ,<"X""""- ::~:~~~"••"x"""""x"X>I

-19.00 "x""x"x
- ""xx."X

""xX",,"- " • X""" x- " •• X" '< x
",,"X,,"X
" " • x " """,,,.x,,,,,,

- g~~:~~
" ...... " " x x- ~~~:~~~
" x_" X X X x ------------------------- 20M 7610

End of Borehole at 20.00 m

Start Date: 25110n00T Water Strik.es: Legend:
End Dale 25110/2007 No Groundwaler Encountered 0 Small Disturbed Samflle

Method Rotary open hole using GeoleCil 6 rig e large DIsturbed Sample

Drilled By J,B SUe lnvesllgallons U Undisturbed Ul 00 Sample

logged By D, Hood W Waler Sample

Ground level: 95.100 iAAOD S Standard Penetration Test (Splil Spoon)

Coordlnales 432993,DOE.409B39.00N C Standard Penetrillion Test (Cone)

Remarks

Borehole logs compiletllrom drillers descnpllons

5JFull ftush relumS throughout drinlng repor\6{j

Borehole: ROTARY BOREHOLE RECORD Revision: Final

R017 North Gawber Colliery Project No. 07053
s COT T
DOHERTY
~ •• <Ic,,,I~.



APPENDIXD
Cable Percussion Borehole Logs



S\rata

Legend

100

-:).00

- ,1.00

Sheet 1 of 1 •
~. i '

Strata Depth I Reduced II (TtucKrI9Ss) 1m) j Level (mAOD)

I
I

I

(4.20)

f'/rm grey moll/ed bfuwn silly
f,nllio coarse

4,2!l 8500 4.2
sandy CLAY Sand IS

(0.40)

400 84.60
lilly bedded kghl grey,

5.50_
(2.00)

- - 6.60 82.60
Ie 81-6-,60 m

Iseillng: Water Strjkes
Net Groundwaler E

- -----

-500

- 6.00

xxxxXX",
x"""'o,,,,
• x • " """
x"x,,","'"xxxx"><,,,
xXX'''"x
XXx"x,",x
xxX""""
x x • " x x "
xx"'x"""xxxxX"x
xxxxxxx
X"xx"x>:
••• xxxx
...... x x "
.x"x"x.
:::~~~~

I:::::::x x • >:"" x
~:~~g~
x x x X " .. "

7.00

800

900

I

I---"--.-.l
Slart Dale
End Dale

Method

Drtlled By

logged By
Ground Leve:
Coofllillales

---r·Ch19111/2007

19/1 t12oo7

Cable PercuSSIon _ Dando 3OGOri~

J.B S,le Invesl'gallons
11 Johnson
89.2 mt>.OD

.:32861E - 40977BN

Remarks

Samples

Deplh
,ml

0.50-1.00

1.50-200

3.00·3.50

6.00

nCUUIllered

Type "'00
8\".,

Tests

Depth

'ml
SPT

B

B

B

"

B

300_345

150

5.50-5.91

Very weak and weak very th
highly wea1hered MUDSTON

I'· ."
I· :"" •

I" "
1

<,', .
.' ,"

I' ','
, ,

I", : •
I':, .

S '" 31

i Legend
I D

8

"W
S
C

" ,, ,
." '" '

.' ."
, ,

.' ."." '" ..' ,· ..' ."· ..' ."· .
" ,· .
.' ."· .

S '" 501255mm ." ."
, .
." .. ", ,· .
.' ."· '

Borehole: FInal

S.UIClSh.

BH101
BOREHOLE RECORD

North Gawber Colliery

Revision Jj
5 C 01 1
DOHERTY

---1--------

Projecl No 07053

, , '

"

, , '

:. . '

. . '



Strata TestsSheet 1 of 2 Samples

""'~1m)
DascnptlOn InslaUalion

MADE GROUND (Colliery dlSCllfd COn5ISUng 01
medium dense and aanse dark grey clay bound 1100 to
coarse gn.lvel of angular anCl&.Ioangular ash,
mudstone, coal, unbumf Shale and, In upper 2.Om.
rare burnt shale, Occasional CObblesand rare
boulders ot sandstone present)

legend

(9,10)

Depth

(m)
TYf'"

U100
BI~

Depth

(m)
Strata Depth Reduald

(Thiclmllss) (m) level (mADD)
5PT

-1.00

-2.00

-3.00

-4.()Q

-5.00

-6.00

-8.00

-9.00 9.10
Soft and firm damp grey silty shghlly gravelly CLAY
Gravel IS fine subangular and subroonded coal and
sandstone. OrganiC odour detecled, Rerment roots
present

Continued next sheet (1.70)

11730

1.00·1.50

1.50-2.00

3.00·3,50

<\.50·5.00

6.00.6.50

7.50-8.00

9.00-9.50

B

B

8

B

B

8

B

4.50-4.95

6.00·6.<\5

1.50-1.95 S:: 26

3.00-3.45

S:: 25

I
5=30

7.50-7.95 S ::38

9.00·9.45

Chiselling:
1.IlIllrnI08.2om:OSIIr
12 60m 10 13.00rn: 1 ~r

Start Date

Ehd Date.

Method

DriUed By

logged By

Ground Level

Coordinates

16/1112007

16/1112007

C8b~ Percussion. Dando 3000 ri .

J.B Site Investigations

B Jollnson

96A fT1AQO
433016E _ tl09852N

Water Strikes:
No Groundwater Encountered

Legend:
o
B

U

W

5
C

Small Disturbed Sample
Large Disturbed Sample

Undisturbed U100 Sa~le
Water Sample

Standard Penetration Test {Split Spoon}
Standard Penetration Tes\ (Cooe)

Remarks:

Borehole: Final

BH102

BOREHOLE RECORD

North Gawber Colliery Projec! No. 07053

Revision:

~
SCOTT
DOHERTY



Strata Sheet 2 of 2 Samples Tests

Do"",
Legend DescripbOfl

Strata Depth Reduced Oepm
Typ"

Ul00 Depth

1"', (Thielman) (m) level (IMOO) ""'"
SPT Inslall atlonIml Iml

C':C-~ 501\ and frn1 clamp grey silty sllghUy gravelly CLAY. 10,00·10.45 U "- r,-'" ~'. Gravel IS line subang\jlar ancl subroumled coaI8I1CI
ho-'~::T" sana stone, Organic O(\our deteclecl Rerrnanl fOCllS~{tp1flsenl 10.45-10.50 0

-- "80 8580
- .~.."." Very weak very thinly Decided yeMowish grey'~"X'"
~11.00 •••• x>:" MUDSTONE: wealhered \0 a firm clay.
- ·,,.." "•• ".x)(x- .'."""" "- ''''.'' .. (1.00)- •• "xxXX

:~~~~~~ 11.50-12.00 B 11.50-11.95 5:: 43

~
- """ K"""- '",,"xxx "M 84M- ' .~" "" "·~"~""" Grey wealhl3fed MUDSTONE (OriII1lr's clescnplion).""""XX"-12.00 =~~~~~~

)("" )(" '.X
'''''''''X.X- • , " " ,nn,'"",,,U:,, (1.20) ,'''xxx""
'"'' x X" "
"""" x x"
"""" x x "- """"X""" "" ",,,,,

1:>'.00-13.00 ".x')(" " 83.40- - - End of Bo-rehoTe- a-t 13.00 i"n- - - - - 13,00-13.27 S:: 451130mm

-
-

-14.00-

-
--
-15.00------
-
-
-16.00

-
-

-
-17.00

-

-18.00

-

-
--
--19.00

-

-

-

Start Dale 1611112007 Chiselling: Water Strikes: Legend'
End Date 1611112007 7.9Omt082Om 11.5111 No Groundwater Encountered 0 Smell Disturbed Sample

12,6Dmto 13.00m: llu
Method Cahle Pen;;ussion . Dando 3000 r1 B LEirge Disturoeo Sample

Drilled By J.B Site IrlVesllgallons U Undisturbed Ul00 Sample

logged ay B Johnson W Water Sample

Ground level 96.4 rnAOD S Slandarcl Penfltra~On Tesl (Split 5 poon)

Coordlnales: 433016E, 409852N C Standard Penelrallon Test (Cone)

Remarks'

~

Borehole: BOREHOLE RECORD Revision: Final

BH102 North Gawber Colliery seD TT
Project No. 07053 DOHER TY----P•• oc,P ..,



Strata TestsSheet 1 of 1 Samples

Dascrip(lon IOSlaliallon

(2,90)

SUilt8 Deplh Reouced

(Thid'M ......} {m} Le'le.\ ~wAOO\

•
Deplh

(m)

0.00-1.50

-1.00

>

-3,00

~,10 8" aD U
-~.OO

MADE GROUND (Colliery discard con~stlng of
medium dense brown and orange clay bound fme 10
coarse gravel oJ 5lJoonglJ!8r bumt srnne. coal.
lTIlK:Istoneand sanoslooe with layers 01 medium and
coarse gravel of sUbangular tluml shale)

-f.,00

-E).oo

IXX>

1.50-3.00 • 1.50-1.95 S = 21

(~.10)
~

"

3,OO·3.~5 S" 18

"

-"7.00
SIIH Inable grey mOtlled brown slightly sandy graYelly
ClAY. Sand is fmfl/o coarse. Gravel is fine and
medium sUbangular coal and sandslone. Remnant
roots present

-a.oo

" ~~,~
~~~XKKK~ ~~,.. y.y.K
l<l<l<l<l<l<l<
X :",<x X l< K,x,",,",xxx
• •• x x x ~
• xxx '.J< x
'xxx""x
• x, X •• ,

Xl<l<l<)(X"
X""l<XXX
'xxxxxx
~"xxxXX
>, x x, x K X l<
.,,,xxxx
• • l< X x""
~~~~~xx
.,..,.."xxx
••• xxy.x
l< •• , x ••

Very weak very thinly bedded prey MUDSTONE
WeBlhered to a firm clay in poc~ets.

-9.00

700 77.90 7.00-7.10 D
7.10-7.55 U 13<

(0.50)

75" 77.40

7.70-9.00 • 7.70·8.15 S= 42

(1.70)

9.00-9.25 S=50195mm

~" 2" 7570

U100

.Ow'
Depth

(m)
Typ, SPT

4.55-4.70 D

5.60-7.00 S = "8 5,60-6.05

Slar1 Dale:

I:nd Dale

Melhod:
l)rlWed By:

logged By.
Ground LeYel'

Coorcllnales:

15111Q007

16111Q007

Cable Percussion. DandO 3000 ri
J.B Sile Investigations

B Johnson

8t,.9mAOD

432993E· 409691 N

Chiselling:
4 40m 10 4 50m 0.5~'
Slam 10 5 25m 0.7Sfit
9 00m 10 9 20m 0.51\1

Water Strik.es:

No Groundwater Encountered Small Disturbed Sample

large DIsturbed Sample

Undisturbed U100 Sample

Waler Sample

Standard Penetra~on lest (Spill Spoon)

Standard Penelra~on lest (Cone)

Legend:
o
8
U

W

5
C

Remarks

Borehole:

BH103

BOREHOLE RECORD FinalRevision:

North Gawber Colliery Project No. 07053 ----a~~OC'8Ieb



TestsSamplesStrata Sheet 1 of 1

Depth
(m)

~.-

i I
I
I

Depth
(ml ---i,.,,,,,,=--

Type SPT InstallatIOnDescnptloolegend

MADE. GROUND (Colliery discard conslSIIng 01
medium dense end dense daJ1\ {lrBy and (lfey day
llOund fine 10 coars£! gravel 01 angular and suban{lular
eSI" mtKIslarW ana coal, Becomes Inable alter l.~
bgl Rermant rOOlS presenl between 1.5 end 2.Om
bgl;

B1.00·1.50100
I", , ,· ·

S= 20 · ·
I' ,"
" ·
· , ·

5" 38 ·
·I 0

" · ·
· ·

"
0

S '= 25 · ·
"

0

· . ·
"

0

·. ·
"

.
· . ·

,'
, ·

B1.50-200 1.50-195

-200

(:,L90) 3.00-3.50 8 3.00·3.45-3.00

-400

4.50-4.95

5.90 85.00 u 1505.90-6.30
6.00

(040)

6.30 64.60 o6.30·640
Very weak and weak very thinly bedoed yelloWIsh
brown SANDSTONE. wealhered to a firm clay in
podlels

: :1
.... :: :1

., :1
(0.70)

-7.00 7.00·7.08 S '= O/Omm

8.00

i

I

I
I

I ._~_ 1 ~

!
wa(oc Sle'ke,

. N, G,~Ow,",' Eoo,",,,,,O

- 9.00

I
I___ .-L_._

Chiselling
34Ornlo3.llOrn os~,
61OrnIo7.00m \1>,

Legend
D

B
U

W
S
C

Star1 Date

E:nd Date

Method

Drilled By

Logged By

Ground Level
Coordlnales

Small DIsturbed Sample

Large Dlsturbed Sample

UndIsturbed U100 Sample

Water Sample

Standard Penetra\lon Test (Spill Spoon)

Standard Penetration Test (Cone)

Remarks

~
S COT T
DOHERTY

Borehole: BOREHOLE RECORD ReviSion. Final

---------1·--
BH104 North Gawber Colliery PrOject No. 07053



Strata

- 1 00

2.00

k">I'>

-3.00

-4.00

-5.00

-6.00

Sheet 1 of 1

(2.50)

t-_'=~H50IMADE GROUND (CollIery discard conSIsting of I
medium den;e damp grey shghUysilly sandy fine to
coarse gravel of angular to sutlroundlld ash. bumt
shale, uf\ilUfT\f snale. bumt sanllstone and coal I
Some cohDles 01 sllndslOO6 p/"esenl also BlU:omes
very clayey aller 5.5m bgl)

.-7.00

-8.00

-,---c_---i1rl - ' oc
Very wea~ ana weak vary thinly beaded yellOWIsh
brown SANDSTONE weatnered to a stiff clay

{4.40)

7990

-900

~------
Start Dale

End Dilte
Melhoq

Dr1l1edBy

Logge{j By

Groun{j l..eve~

Coordinates

20111f200;- - rChisellln;-
20/11/2007 I 11lC1mlo61llm 11><

CalJle PerCtiSslOn· Dendo 3000 ritJ
J.B Site Investigations

B JOi\rlson

85.8mAOO
~3309<lE· 409684N -'- _

Rema:rks

{1.20)

Samples

0.50-1 on

100·1.50

25Q.3.0C

4.00-4.50

5.50·6.00

7.00-7.50 B

I

1

Type

, B '

B

B

B

,-~---
U100 Depth,
B_ I (m)

I i
I
I

I 1.00·1.45

250·2.95

4.95·540

5.50·5.95

Water Strikes
No Groundwater Eflcountered

----

! 7.00_745

8.10-8.22

Tests

SP1 I
,

Inslallal/on

.. ·.

, .

..· .

· .
· .
· .
· .

, .· .

I:' .. : ,' .. ,.
I" .' , •
• p • • ..

Bort';hole: Final

-- -, ----_.~ -- ~.

Depth • Legend Oascnptlon : Strata Depth • Reduced . Depth
1m) : ~tucknaSS) 1m) I Level (mAOD) 1m)

t---- -. ~~';?- MADE GROU'N'D (Col~ery discard conSlsllfl~ _.. il ---
~ medIum dense Gal'll grey cl8y bound flf\810 coarsa

>::"" >~>~ gravel OfarlQUlar and sllbangular aSh, coal. unbuml' ,Y>?/x Silaic and buml shale Damp &f1er 1.Om bgl) I I
'06>' .
~,(>< ,

I Legen~

i U
i W

s
I c

S'- 17

BH105

BOREHOLE RECORD

North Gawber Colliery

.' ..

[

" .'
, . .. ,

.' • <>
, 0 •

,
o •

·· .
·.
·., .
·,
,·.
·,

··.
··
··
·· .

S'" 19125mm

.
·

Small Disturbed Sample

Large DlslUJ1:l-eo Sample

Undisturbed U100 Sample

Water Sample

Slandard Penelralion Tesl (Spill Spoon)

Standard Penetrahon 1est (Cone)

Project No 07053

Revision'

. ' ..
.' • <>

•• • <>

" ."

• ' • <>

" ."

.' .".~~.
" ."

" • <>

5J
S COT 1
DOHERTY
•• o"c,.I".

-----. --------1------



Strata
I

Samples TestsSheel1 of 1

Depth Legend Descnpllon
5\1'ata Depth Reduced Depl1l

Ty""
U,OO Depth

(m) (Thickness) (m) Level (mAOD) (m) B.. , (m)
SPT Insta Uatlon

) ,~ MADE GROUND (COlliery dlSCllfd COllSIstlllg of dense 0,00-1.50 B

and Il'lednrm dense damp dark grey day bound flf\6 \0
':)< coars~ gravel of angular and sUt!&ngular ash, coal,e.< mudstone and unbuml shale Some cobDles 01 bUrnt

-

7~
shale, one.. and limestone present elter 3.om tlglJ.

-- ~-1.00

m
@

1.50-3,00 B 1.50-1.95 5 =49

6< >

-2.00 "vv &' ~6-
6-

'0:
;;::

-

I
0:-

-3.00 3.00·4.50 8 3.00-3.45 S", 15

----
- ~ (7.40)
-- ~-4,00

- ~
0?Q

4,50-6,00 B 4.50-4.95 S = 19

~5.00
>y~

- XY'>-- fX'?\7 50
- y>
- SX-
-6,00 {X 6.00-7,40
- 'y"

B B,aO-BA5 S'" 17

- ,
6(X',

- ).(i,X
>N<,- ()(,x~7.0Cl-
0Y- 7.40 ~- 76.10 7.40-7.85.. Weatnered yellow SANDSTONE (drillets oescnpllOn)

S =65
. - _. . .

" . . ... ...
- - -- .. (0.70)

-B,()() ... . _ ..
75 .0... B,10

- - - - -End-of Borehole ai-a. fo-m - - - --

Project No. 07053

-g.Ol)

Water Strikes:
No Groundwater Encollrllered

Legend:
D
B
U
W
S
C

Small DI!llur!>ed ~

large Dl"'\urtled ~
UndIsturbed U100 Sample

Waler Sample

Standard Pefletratron Test (Spill Spoon)
Standard Penelrallon Test (Cone)

Stall Dale

End Date:
Me1l1O(j

DriliMBy
Logbed By:
Ground Level

COOrdln;lteS

2011112007

2011112007

Cable Percussion _ Dando 3cKlOri
J,B. SUe Investigations

B Johnson
83.5mAOD
433154E - 40~658N

Chiselling:
O.JOmlJ>l.llOm 1,25/)1
&Ol.lmlu8.10rn O,5hr

Remarks:

BOrehDle: BOREHOLE RECORD Revision: Final

BH106 North Gawber Colliery



Strata Sheet 1 of 1

9010

Samples I Tests

5PT

-1.00

-2.00

-3,00

-4.00

f-s.OO

-6,00

r
r
~e.oo

Start Dale

End Date'
Method·

Drilled By

logged By
Ground level

COQ(dlnatB~:

legend lle~cnphon

MADE GROUND (Medrum dense grey colllery cbl;ard.
(Oriller'~ de~cnphonJ).

~ MADE GROUND (Concrele). ;
- - - - -End-of Borehole ilCO-.60-m - - - --

19{1112007 Chiselling:
1911112007 G.r,(l.rll~o.6Om lht

Catlle ~ercosslOfI . Dando 3000 ri
J.B. Site InvestigallOfls

Remarks:
Borehole lermnaled al 0.6m ogl upon encountenr'lg concrete

90.6 rnA,OO

4331S2E· -4097S4N

(O.5O)

Water Strikes
No Groundwater Encouillered

Type

Legend:
o
8
U
W
5
C

Depth

1m)
InSlaballon

Small DIsturbed Safl'llle

large DIstUrbed sa~e

Undlslurt:led U100 Sample

Waler sample

Standard PeOOlrallon Test (Split Spoon)

Standard Penetration Test (Cone)

Final

Project No. 07053

~
5 COT T
DOHERTY

Strata Depth RedUced

(Thickness) (m) lavel (mAOO)

050

u,oo~~.

I Borehole:

BH107
BOREHOLE RECORD

North Gawber Colliery

Revision:



TestsSamplesSheet 1 of 1Strata

u,oo

""'"
Depth

(m)
Slrala Depth Roduced

nhlCkness) (m) Level (mA.OO)

Depth

(m)00""
(m)

Ty", SPT InslaU8lionDescnpllonLegend

MADE GROUND (Met:llum aense greycol!lery discard

~'
(Drtller'S descnphon)

(0.50)

050 90.10 B0.50-1.00
MADE GROUND (Cotbery dIlcard tonsIstJng 01 Gel'lS8
grey and Drown clay bound lrnI to COlllSe gravel 01
angular and sutlangull:lr rTUdslone, ash, coal, unDUmI
shale and bUmt shale. Many cobbles 01 burnt shale
pfesenl after 1m Dgl. ~els of day Pfesent after
2.5mDgI)

B1.00-1.50 1.00-1.31 S '" .451157rrrn-1.00

-2,00

2.50-3.00 B 2.50·2.94 5 == 5012850Tn

(4.60)

4.00-4.50 B 4.00·4.39 5 =SOI2.4Ornm-.4,00

0·50-500 5,10
Weak very thinly tHlllQed yellow and brown coarse
grained wealllered SANDSTONE.

5.20-5.70 B 5 = 521215rrrn

(0.90)

6.00 84,60
e.00-6.18-6,00 S'" 50185mm

-7,00

-8.00

-9.00

Water Strikes:

No Groundwater Encountered
Chiselling:

o JOm 100 110m 1l.1~h'
1.7QmI02,OOm O~h'
5llOm106,OOm 07~hr

Legend:
D

B
U

W
5
C

Start Dale:
End Dale'

Melhod

Dr1Ied By.

lO\loed By:
Ground lavel:

Coordinates

19/1112007

1911112007
Cable Percussion - Dando 3000 rI
J.B Site InvestigatIOns

B JOMSOO
90.6 mAOD
433152E·409754N

Small Disturbed Sample

large Disturbed Semple

Undisturbed U10Q Safll)le

Waler Sample

Standard Penetration Test (Spilt Spoon)

Standard Penetration Test (Cone)

Remarks:

~
S COT T
DOHERTY

Borehole: BOREHOLE RECORD Revision: Final

BH107A North Gawber Colliery Project No. 07053



Sfrata Sheel1 of 1 Samples Tests

SPTlegend Description InstallatlOfi

MADE GROUND /CoIIIery d,!CSrd ~SJing 01
medlUlll dense (lark grey day blM\d rille lei coarse
gravel of angular and aUbangular IT'lJdstone, coal,
unbumtllhllie and rare burnt shale. QccaslOtlal
cobbles 01sandstone present also. Pockets 01lInn
day present aller 1.5m bgl. Friable after 3.Om 091and
recovered as a coarse engular grevel. Rermal1l roots
~esent bar-en 3.0m and 3.5m 091.

-4.00

End of Borehole at 6.00 m
87 ,"

"'''''(m)

-HlO

-2,00

-3.00

(4.20)

We<lk very IhJn.ly Dedoed grey wesli)&red Dt<lnllc
medium grained SANDSTONE.

-:i.OO

BH108

BOREHOLE RECORD

-6.00

-7.00

-8.00

-9.00

Stal1 Date

End Date'

M."",

Drille.d By.
logged By
GrOl1nd Level

CoOl'dnates

19/1112007 Chiselling:
t9/1112007 6,2OIIl1O{>.6(lmO.lh.

Cable Percussion· DandO 3000 Ii .
J.B, Site IrwestlgallOlls
B Johnson

92,7mAOD

43312£E - 409821N

SUbia Depth Reduced

(Thlckness) (m) level (fT\06.0D)

(1.30)

Depth

(m)

0.50·1.00

1.50·2.00

3.00·3.50

4.20-4.70

Waler Slrikes:
No GroundWater Encountered

Type

B

B

B

B

U100
"..,

Depth

(m)

S '" 261.50-1.95

3,00-3.45

4.20-4.65

5.50-5,77

Legend:
o
B
U
W

S
C

5'" 27

5 '" 42

S =50115Omm

SrnaU D1sturbt3d Saflllle

Large Disturbed Saflllla

Undisturbed U100 Sampte

Water Sample
Standard Penetration Test (Split Spoon)

Standard PenelratlOn Tesl (Cone)

Final

Project No. 07053

Reft)ar~s

ReVision:

~
SCOTT
DOHERTY

Borehole:

North Gawber Colliery



Strata Sheel1 of 1 Samples , Tests,
i

--~-- -,----
Suala Deplh I Reducell Deplh Ul00 Depth

I legend : Descnpbon
{Thickness) 1m) i level (mAOD) 1m)

Type
Blows

,
1m) I SPT lnstaUalion

i~-~ADE GROUND (Col»e"f)' discard consl;tIng 01
-~-

I I
,

I
..

medrum dense wet aarf: grey clay bourtd fine 10 coarse i RI
gravel of ~ngutar to subroundlld mudstone sandstone
am:t,;,TIlr.oal} I

,
0.50-\.00 " II

I I

I
, ,

I
i(2.10) 1.00-1.50 • , 1J)o..145 S" 16
I .' • 0 .'

" " '

I
I · · · ·\ "." " .

I

·.
Ii · · · '

I I .' " . "·.·.· · · '"" "<~ I , . ·· . . . . . . Moderately weak very lhmly beDded yeUOWIsh brOWll 2.20-270 " I 2.20-2.65 S" 34 .' , . ·,...... i... , ... tug~weatl\eCed medium gnJlfled SANDSTONE:.WIth I · · · ·'· . . . ... very Itw1 bands of coal· . .... .

I
· ·,.. . . .. ,

.......

I
I · · · '.. .. ...· . . . . . . I .' , . ·.. .... , ·.. .. .. ,

(1.90)
. · · '.. .... •.. I...... . I .' ·...... .,.. .. , .. I · · ·..... . .. 3.50·4.00 • :5050·389 S" 511235mm.. .. I.. .....

" ·.... . .. .,
... ,., · · · '... . ..

'00 _J!~JlQ.. -.:.-.-'-.. - - -
End of Borehole at-4-.00-m - - - - - I--'---d

D.,.,
1m)

ChiseUing
3l1Om10400m 'hi

- 2.00

- 3.00

~4.00

North Gawber Colliery

-- 5.00

-6,00

- 7.00

-8.00

9.00

Water Strikes

No Grounawater Encountered

Slart Date

End Date
MelhOtl

DriliEld By
logged By
GrO\Jnd level

Coordinates __ =""""'-'=='-' _

2011112007
2011112007
Cable PercusSIOn - Dando 3000 Ii
J.B Sne Investigations

SJotlnson

57.6mAOD
433256E _409707N --'--------_..'-_-----

Remi3rks

I 1-Leg~~d----'-----L..----'-
D

B

i r
Small Dlsturtled sample

large Disturbed Sample

Undisturbed Uloo Sample

WaterS8fl'1l?/e
Standard Penetrallon Test (Spill SpoOll)

Standard Penetration Test (Cone)

----a •• c<'a16'

Borehole: BOREHOLE RECORD Final

~
S COT T
DOHERTY

-------------- ---------
BH109

Revision'

Project No 07053



Strata Sheel1 of 1 Samples I Tests

Depth Strat8 Depth Raduced Depth "'00 Depth
Legend De$cripttOl1 Type SPT In$la\t atlOn

(m) (Thickness) (m) Lovel (11\0\00) (m) ~~, (m)

- MADE GROUND (Colliery discard COl1$lstlng oj 0.00-1.50 8

~~ medium ()en$1I grey clay bound fine to to8l'U1 gravel
ol angular and subangular coal, unbtJrnt shale and
occ.a$lollal buml shale)

- %0<51--

~
- (1.80)
-1.00-- (>(J<)CI

1.50-'.80 8- m-- '00

~
1.80-3,20 8 1,80-2.25 S'" 27MADE QROUND (CoI~ery dIScard con$istlng of

-2.00 mium dense grey and brO'Nr\ Clayay 10 very clayey
flne 10 coarse sandy gravsl of angular and subangul8r

X> ash, mJlIstone, coal end bUmt shale, Some pockets

~

01 linn Clay pre$ent)

- :><>0<1 >Y/l
-3.00 (2.35)
-

T
3.20-3.65 S'" 17

-
-

~4.00

e;-g .ADE GROUND (Stiff '''' """" "'" G,,'" i' ,,",

- 41' '1.15 8
4.20 B~-:-:-~-:":-,1\ tocoarlia engular coal. Orgenlcodour detected. / '::.20-4.30 Dr+- . ...,;. ...;... Renmaru roots pJ8senl).

(0.70) '::.30-4.75 " 180
~ ""':"=-:" ~ Stiff greV moWed brown Slightly gravelly CLAY. Gravel
" ;- •• .....,........ IS line to coarse subangular sandstone and coal.

, 00
4.75-4.90 D~
4,90-6.40 B~ x ,,)(x x x Very weal:. very thinly bedded grey highly weathered

4,90·5.20 S "'451150mm ,"""-5.00 Xxxxxxx
Xxxxxx" MUDSTONE
~xxx,,")(
""xxxx"",x"xxxx~ x x)()( x"- '"x "x x x)(
~~~~~~~ &~- xx"xxxx- "x"xxxx (1.75)

- "xxXx)()(
xxxxxxx

-6.00 x x x X x)( X
"xxxXx)(

- X" "X x X x"XXx xxx- ,xxxx'x
"XXXXX;( 6.40·6.65 D 6.40·6.66 S '" 501110mmx,xxxxxx x x)( x)()( '"- - - - - - -Encfof Borehole al-6.65- m - - - --

--
-7.00

-

-

-
-8.00
--

-9.00

Chiselling:
5.41ln>106.65m O.~hr

Water Strikes'
No Groundwater Encountered

Start Dale

End Dale

Method

Driled By
Logged By
Ground level:

Coordmales

1511112007

1511112007

Cable Percussion. Dando 3000 ri
J.B. Slle Invesltgations

B JohnsOf1

Legend:
D

8

"W
S
C

Small DistUrbed Sample

Large DISturbed Sarrple

Undisturbed U100 Sample
Waler Sample

Standard Penetration Test {Split SpOOn}

Standard Penelration Test (Cone)432904E - 409629N

Remarks:

~
SCOTl
DOHERTY

Borehole: BOREHOLE RECORD ReVision: Final

BH110 North Gawber Colliery Projecl No. 07053



TestsSamplesSheet 1 of 1Strata

U100.~Depth
(m}

Strata Depth Reduced
(Thickness) (m) Level (mAOO)

Depth

1m}

0.00-1.50

Depth
(m}

Type SPTDescripllCNl InstallationLegend

8MADE GROUND (Colliery discard consisling of
medium dense red, brown and grey clay boUnd fine 10
coarse gravel 01 aflQU\ar and sl,lbangular ash, burnt
shale. mudstooa and toal).

(1.50)

-1.00

1M "" 81.50_3.00 1.50-1.95 5= 13
MADE GROUND (CoIJJel)' discard consisting ot
medIUm dense damp grey clayey fine to coarse gravel
of subangular rru:lstOl'le and bum! shale with pockets
of clay)

-2.00

(1.90)

3,00-3.45 5:: 11-3.00

75.303.40 3.40-4,00 8
MADE GROUND (Colhery discard conslsbng ot still
grey graveUy day. Grl)vells fine to coarse subanguler
mudstone. sandstone and coal with occasional
cobbles 01 salldstone)

(0.60)x
74.704.00 4,00-4.45 U 70-4.00

Stiff gfey, mamed brOYin gravelly CLAY. Gravel IS line
and medium angular lInd subengular mudstone and
coal.

(0.80) 4.45.4,60 o

4.80 7390 4,80·6.30 B 4,60·5.25 5=35~~~"x,,,,~ ~ x,," x x
,,~x "

" " ~" ~ x x
" """x"~ " ~" ~ x X~~x,,"""
""" x ~ ~"x x

xxxxxxx
x X ~ """ x
" X >< ~ """
"" """ x x""""I<xx
" ,,'0< Y.x"
xxxXJ<""
" x " "xxxxx""

"" "" " ",", X"
" ~ X"" ~ "

WeaK very thinly bedCled grey highly weathered
MUDSTONE-5.00

(1.60)

-6.00

6.30·6.60 o 6.30-6.56 S = 77Jl05mm

6.60 72.10

-7.00

-8.00

-9.00

Water Strikes:
No Groundwater Encountered

1611112007 Chiselling:
1611112007 S.:lDmUl5,SOm 11.5h1

Cable Percussion - Dando 3000 rt .
J.B, Site Irwestigations

BJohnsOJ1
78.7 ml\OD
433024E.409629N

Legend:
o
B
U
W
S
C

Start Date'

End Date

Method

Dnled By
Logged By:
Ground Level:

Coordlna1es'

Small DIsturbed Sample
large DIsturbed Sample

UndIsturbed Ul00 SafTl)le

Water Sample
Standard Penetration Test (Split Spoon)

Standard Penetrallon Test (Cone)

Remarks

~
SCOTT
DOHERTY

Borehole: BOREHOLE RECORD ReVision: Final

BH111 North Gawber Colliery Project No. 07053



Strata I Samples
~, ~

; Slratl Depth Reduced, Deplh
Dllscnp~on i (Thldme$sl tm) I love: (mACO) I tm:

MADE GROUND (Colliery discard ~iIlS1ln9 01flffill ",'S} [ ~',Qo.O.2~9m"'5i9. greygr8~rlyCl8Y Gravcllsflrteklcoarse-SubangutlJ' D2' ,~3!i -4 025-1.50
I: ,-~~51~ __ _ __ ~'

I'JADf GROUND (Very M1nwet om OTBygrnveh1 sill
Gravel II!>IlOe angUla' coal Sirong Ofgcml~ OOour
dalecleO)

Dcp1h
(m) ! legend

-He

-200

-30e
""0'~" --, '-

FIffil groy and orown moltled orange gravelly CLAY
Gravel IS flOe angular IIno subangular coal and
mudSlotlC

-400

-500 :::::::1• " ",,,,,,,,e..." ." .
~ ~"""" ,,!
:::::::'.."""",,'.. ' .... I
·""""""t

-6.00

-7.00

-8.00

9.00

Start Date
End D4te

Me~n:lQ

DnUcd By

loggetj By

Gro""nCj ..evel
Coo'd''liItes

Rem~rk.s

Weak very \l'tltlly bedded grey I'ughJy WIlatnered
MUDSTONE w1\1'1 very U'1l/l banos or med,um grarnea
SANDSTONE

10/11/2007
15!11(2(J07

~-

I

Sheel1 of 1

(2.65)

"310-32C
320-365

3.65-38C

475-5.80

Typ<

-."
I B

I
, I
I .
I I

! I
I

I I
---~-

o
u

o

B

Tests

Depth

1m; 1-
Installation

I'" " ·.
I:': : : ·

I ·1.50-1.95 S"O · . . · ·· .r' ..: ·
· ·· . . ..' . '" ·.I. ·r .'· .. · ·· .." .",. · ·I'.' :. ·· . . · ·

475-520

I 5.80·5.87

iLegend, D
B
U
W
S
C

S" 69

Cab,~ Pllfcuss;or . Dande 30Y.! r1~

J El Slls InV1lsllgllllons I

B Johnson

746 rnAOD
.<l33015E· 4'J9552~_ __ ~ __

I

I
,

l-L
I

Water Strlk.es
No Groulldwalc" E flCXIUf'Iter6d

I,

S" OJOrnm

(1,65)

Sma!! /)lslurbed 5amplfl

..arge D,slurbed sample

Und:sturDud U1CO sample

Wale" Sample

Siandard Pen~l(abon lcsl tSph! Spoon)
Siandard Pen~lraLof' Test (Cone)

~
S (. 0 1 1
DOHERTY

1_"5~85 J
1

I

t
(1.05)

Borehole

BH112

L_~

BOREHOLE RECORD RevisIon Final

Project No 07053North Gawber Colliery



Strata Sheet 1 of 1 Samples Tests

Depth DescnpllOll
SlnI18 Depth R_ Doplh

Type
Ul00 Deplh

SPT,m) Legend
(Thickness) (m) Level (mADO) ,m) """" ,m) Instell .bon

MADE GROUND (Calbery dlscerd consisting of very 0.00-1.50 B
loose 10medlUfll dense wel grey ana brown clay 11bound fInE! to ~rse pravel or IIflgulaf and lll.JbangWIr

~,ro

IISfl, bumt shall! 800 rnJllStone with 5Oll'lEt c:otltlln 01
buml shale).

Ii- XXYv
r XXK> 1.50-3.00 B 1.50-1.95 5=1
F

~
(3.25),-,

.-,

'-2.00 ~ •.-
.- !XX>
.-

!XX>-

~
~

-
!XX>-
!XX>-3.00 KXX 3.00·3.45 5=11

-
3 "- 7145

-- Frm llIld sllft gtey moltled yellow CLAY (driller's "" 'I'"~~~.",," descnpllol\)
~"" ,,'''''' """".""" Very welltlieraQ grey MUDSTONE (dnller's-

"""lI""" ollSCriptlOll)- """"""" 3.80·'1.25 5 =44 ~ ~- ·.,," ~""
-4.00 " ~ • " " lC"- ~,,,""" "

~
A • " " ~" "

" ,." "" """"x",,"
- '"'''''''''' (2.10)

"""""""-
" " ",,)< •. "
" ,"""""- ·." " "" "- " .,," ." "

-5.00 •••x"""
- " " ." "" " /·"" .. "" "",,"" ,n,,,- ." ..-",,,,,, 5,30--5.62 S = 69f165nvn""" "" "..,,,,,,,,, SSO 69 "0

- - - -End of Borehole aC5~50-m- - - --

-6.00---
-
--
-
-7.00---------
-8.00--

-9.00

Start Date: 19f1112oo7 Chiselling: Water Strikes: Legend:
End Dale 19111/2007 6,3Om10 UOm G.Sh' No Groundwater Encountered 0 Small DlslUi'bed sample

Method: Cable PerCussion - Dando 3000 ri B Large DIsturbed Sample

Dflfled By: J.B. Site Irwesbgations U UndlSlurbed U100 S8rT1lle

logged By: B Johnson W Water Sample

Ground Level 74.7 mAOD S Standard Penetration Test (Spill Spoon)
Coord~ates· 433086E·409559N C Standard Penetration Test (Cone)

Remarks:

~

Borehole: BOREHOLE RECORD Revision: Final

BH113 North Gawber Colliery sco TT
Project No. 07053 aOHE RTY

••• 0 CI 81 ...



-~_-!-I--,-------+-~-
: 1 'Ul00 I Depth
I ype I

Blows I (m)

I B~---+-- -'--t------j~~~<i
I I
,

TestsSamplesSheel1 of 1Strata

Depth
Legendjm)

R
-
- 1.00

'i---
I Installation0.""

jml

0.DO-1.5O

5.,

1.50-2.50

2.00

'00 70.40 2.90-300- - -- 0
SUlf gray 800 brown sandy gravelly CLAY Sand IS fine 3.00-345 U 80
10 coarse. Gravel,s fine and medium subangular
mudstone and coal

345-3.60 0
(1.35)

- 4,25 69°5 "l.25-5.80 B
Very wea~ and weak vary thinly bedded grey highly

4.25-4.70 5:: 39

weathered MUDSTONE wealhcred to a sUfi Clay In

-""

-3.00

I
I
I-
I-,
,-
'-4.00
I-
I-

"".n."" "
""""x xx:==~~~:
• """ X"":~~~~~:
,,~,,"" ''''
"""""""""""xx"" "i':>'"'' x."""xx"
• "K""" """"XXX"""X,, 10<"

'-5.00

(1.85)

•• "'""x)(
•• x.• "''''>:·"",,"""
< "",," ,:><
"""X",,",,,''x,,,,.
"""x"" ,," X"" "

5.80-612 S = 78/170mm

~600 6.10 67.20

-7.00

~
I-

t- 9.00

r
I --+::--:::-c-'------'-----l--+- __ ..l__-- ---'-- _
'---'-----1611112007 ---Fh,s;ii~g:

1611112007 5 FIOIIII06lOrn

Cable Pertussion . Dando 3000

J.B Slle Invesllgallons L
B Johnson

733 rnAOD

<\33124E.409516N____ __

Water Strikes.
No Groundwater Encountered

Legend
D

B
U

W

S
C

I Sian Dalla
End Dale

Method

Drilled By

! Loggeo By
! Ground Level

Coordinates

"" Small Disturbed Sample

Large DIsturbed Sample

Undisturbed U100 Sample

Waler Sample

Standard Penetration Tes\ (Split Spoon)

Standard Penetration Test (Cone)

I

i
Remark.s:

5)
S COT 1
DOHERTY

Borehole· BOREHOLE RECORD Revision Final
----------1-------1

BH114 North Gawber Colliery Project No 07053



Slrata Sheel1 Of 1 I Samples I rests
i -~-- - --- ----

s\r;i~ De~;T -- I - -----,.-- · -~---
"'P~ Reduced i Depth

, Ul00 , Depth I i

1m) '- 0'''"""", Levellfl\o6,QD) I Type mow> SPT I Installallon
(ltuclmess) 1m) lm) lml

>o<X MADE GROUND (Colliery dls~ard consls\lng of 0.(}O..1.50 B " -I I

I
'-I i

medium Clanse clay bound fine to coarse gravel of I I ,

~
!Ish. m.t(lstone and occaSional sandstone WIth rare i
coDl)les at sanClslone ~ome CODDlesot COntfeto and

I I I " "
\JlT'berpresenllO upper 1 [:,mOf honzon) , I I I

3M I I
- lOll ?,Q

I
' ." ·yy~ · • ·

XXX' I I "
, . ·1.50-300 B I 150-1.9[:, S:o 13 ·i · , ·~ I I "
, . '.,

-, 2.00 ~ i

I
· ·

I I "
, . '.

I
· · ·

i
"I "

, .
I · · ·I , . ,

I
!

" ·-3.00 3.00-450 B 3.00_3.45 S:o 12 · · ·

I
·,. , .

NO< I ··· · ·i, I ' ,

{7.30) I I '. , .
·· · ·

~4.00 1m '. ·. ·- · · ·- ·
"

, . ··- 4.50-6.00 B 4.50-4.95 S = 16 · ·
"

, . ··· ·-, 5,00 · ' ,.' , . ,
· · , ·, ,

" ·.
· · , ·

- · "
" - .

- ·
-6.00 Y,(; 6.00-7.30 B 6.00·6.45 S:o 23 · , ·· "

"
, . ,

· , , ·· . ·· , ·;C;X · '.
"

, .
-7.00 ·;(9: · ·- · ".3,30 6 60 7.30.7.50 .' , .,.. .. - B 7.30-7.55 S = 50195mrn . ·,- " . Very weak and weak very Ihloly bedded coarse grained

750 6"0 · ·, SANDSTONE weathered to II stiff ~Iay .
- - - - -En'd·of Borehole al-i.SO· m - - - - ~

-
-8.00

-'00 I
I
I

-
-~- - -- f-- --

Star1 Dale 19f1112007 Chiselling' Waler Strikes Legend.
End Dale 1911112007 ~ 10m ID S.3Sm '" No Groundwater Encountered D Small Disturbed Sample

1,3Om ID 1,5Om O.~1Ir
Melhod Cable PerCUSSIOn. Danao ;iOOOri B large Disturbed Sample

Drilled By J.B Site Irwesllgatlons U Undisturbed U100 Sample

logged By B Johnson W Water Sample

Ground level 7\.9mAOO S Slandard Penetrabon Tesl (Split Spoon)

Coordlnales 433050E' .409404N C Standard Penetration Test (Cone)
- - - -

Remarks

~

Borehole: BOREHOLE RECORD ReVision' Final
-- -

BH115 North Gawber Colliery Project No 07053 SCOTT
DOHERTY
~~.,,~, ..h.



Strata Sheet 1 of 1 Samples Tests

SPTOep~
1m)

Legend InSlaliallon

-9.00

-1.00

Descnpllon

MADE GROUND (Colliery discard comisting 01
medium dl1nse gffly cJ3y botmd tine to C08UEi grave!
01 angular and subangular ITlItIstone. sandstone.
bnck and llnlber)

(1.50)

-2.00

-3,00

-4.00

MADE GROUND (Colliery discard o:mM!.\Il\g ~ mm
grey and liark grey 9rave~y day. Gravel Is rifle and
medium angUlar to subrounded astJ. lTlIdstone and
burnt shale).

Stiff grey moUled orangll and brown graveliy CLAY.
Gravel Is Me and medium angular and sUbangular
mwlslooe, sandstone llnd coal Orgarnc ()(jour
oolecled.

Strata Depth Reduced
(TNckness) (m) Level (rAA.OD)

,~ "'"

{LBO)

(D.90)

6970

68.BO
" " " " "" '""~xxxx,,,x"xxxx",
x" " " .<>. '""~x~.xx,,,",,,,xxxx",
x x " " "''''Ixxxxxx,,:"",,,,''xx,,:x, x " x" ..., " " , x,,,",''XX"'"
" " "X X""x""xxx""",,,,xxx,,
" " " " "X '"
" " x "X x '"
" "x" X x '"'" " " " "X"
'" '" '" x x x'"
x x "X X""
•• '" x x X"~x"x,,"'"x"X"""",x • "X X x '"
x"xxx"",
x""xxx",xxx""x",
x x " " x x .."XX",.":..:.x."",xx ..
"X X X X x:..:.
"X"""''':'':'x " X " X" ..X" "x'" x "':
" "" X 1', x ..
y" " " x" ...xxxxxx",:
x x ,," x x",:••• x,," ...
"X x x"'" K"xX><"'XIo(".x",","'\(
'" "X",.. x"
"""""""x"xx"x"x""xx" ..x"",,"x .."",''xx,,,,
"".,,,'x,,"xx"xx ..
• • " x """" • X" X""
" " "x x x"
'" " • x X"""X,," x X"",,,,,''xxx
" " "X X" K
"x" X X X X"x" K X X X

-5.00

-6.00

-7.00

-8.00

Very weak and weak wel vary thinly bedded grey
MUDSTONE weathered to a stilt clay I() pockets

Start Date:

End Dale:

Method:

Drilled By:

Logged By:
Ground Level'

Coonlirlales'

19111/2007
/911112007

Cable Percussion _ DaMo 3000 ri

J.B, Site InvasligatlOns

B JClhnson

nClmAOD
432990E - 409517N

Chisellmg'
1.7OmI01.9Om:11lr
UI!iom l<> B.&om: O.S h'

(4.60)

'8<) 64."0

D.~
(m)

0,00-1.50

1.51)..3.00

3.30-3.45

3,45-3.90

3.90-4,05

4.20·5.70

5.70-7,20

7.20-7.40

7,40-8.50

8.50-8.60

Water Strikes:

No Groundwater Encountered

Type

B

o
U

o

B

8

D

B

B

U100~~,

88

Oep~
1m)

S",231.50-1.95

3.00-345

4.20·4,65

5.70-6,15

7AO.7.BS

8.50-8.61

Legend:
o
B

U
W
S
C

S"'31

S=45

S"'OOmm

SfTl<IlIDisturbed Sample

Large Disturbed Sample

UochsturbedU100 S~

Waler Sample
Standard Penetrabon Test (Spill Spoon)

Standard Penetrallon Test (Cone)

Final

Project No. 07053

Remarks:

BOREHOLE RECORD

North Gawber Colliery

Revision: 5j
SCOTT
DOHERTY

Borehole:

BH116
o•• acl.I ••



Strata Sheet 1 of 1 Samples I Tests

Depth L."", {){tscripbcm
Strata Depth Reduced Depth

Type
U'OO Depth

1m) (Thicl\nessllrn} 1m) Bk>w>
SPT IMIoJ"""'"Level ImAGO) 1m)

- /llADE GROUND ICoJbery lllscard COOSlslmg oJ fPsy 0,00-1.50 8

~
(Jay bound Me 10coarse gr(lvel of sUbang~r lIsh.
mudstone, sandstone and rare burnt shale).

~- ~-

I
(1.50)--

-1.00 I-

- '5<1 r""- 1.50·3.00 8 1.50-1.95 5=5
- MADE GROUND (Colliery discard conSislUlg of soft
- wel black slightlY gravehy sUt'NIIh pockets of d<ly

Gravelts fllle and medIUm sUbanguiar mudstone and

-2.00
coal. Strong oroanic: odour lletecled)

-
-
-
-

- (2,80)
~

r3.00 3.00-4.30 8 3.00-3,45 5=1
-
---
-
-

--
~4.00- ~- 4.30 7n 4n

" , Very .....eak and weak very fhmly bedded highly
4.30.5,70 8 4.30-4.75 S = 27

",
l- ., .. -. weathered medium grained SANDSTONE.
- .. ,f- .. , '"- .. ,

-5.00 .. , (1.50)- .....
- .. ,

- .. . . - - ,

~
-
- ' ... -'. ~ ~""" .. 5.80 68,90 5.70-6,03 S = 501180mm- - - - - -E-nd-of Borehole al-5~80-m - - --t-
~6.00
-
-
-
-
-

-
1---7.00

-
-
---
-
t-
-

1=""8.00

-

-
-

~
-9,00
--
I-

~
-
-
-
-

Start Dale: ~011112oo7 Chiselling: Waler Strikes: Legend:
End Dale: ;,,1011112007 5.7Dmlo5 BOrn 0.5 h' No Groundwater Encountered D Small Disturbed Sample

Melhod. Cable Percussion. Dando 3000 ri B Large DislUftled Sample

Drilled By" J.B. Sile Investigations U Undisturbed U100 Sampte

Logged By. t3 Johnson W Water Sampfe

Ground Level ?4.7mAOD S Standard Penetration Tes\ (Split Spoon)

Coordinates 432866E· 0409596N C Standard Penetration Test (Cone)

Remarks

~

Borehole: BOREHOLE RECORD Revision: Final

BH117 North Gawber Colliery SCOTT
Project No. 07053 DOHERTY

O&H,CISI,,&



Stral~
1------.-- ,---

""~h
1m)

-1.00

Sheet 1 of 1

(1.50)

"..

Samples

Depth
1m)

0.00-1.50

MADE GROUND (Colliery discard COf'lSlstlf\{l or son
wet gray graveUy clay Gravel 15 fllle tl:l coarse
mudstone. RenYlant roots plesent)

1 Strata Deplh
(Trncknllss) (m)

R""',""
Level tmACD)

_. 2.00

-3.00

-4.00

BH118

- 5.00

Very weak vary \I'lInly bedded orang Ish brown highly
wealtlered coarse grained SANDSTONE with thin
bands of MUDSTONE

-6.00

-7.00

-8.00

- 9.00

'50

(2.70)

(1,00)

70.10

1.50-4.20

4.20-510

Type

B

B

Start Date

End Date
Meti)od

DriIIE!d By

Logged By
GrOtmd Level

COOtdlnales

_,-~~ '--__ +.__ L _

1911112007 Chiselling
1911112007 61OrntaS.2Dm O.Sllt

Cable Percussion _ Dando 3000 ri

J.B Stte Invesligahons

B Johnson

75.3 mAOD
432805E- 40961BN

Remarks

Waler Strikes

No Groundwater Encountered

: '

I

Legend:
D

B
U
W
S
C

Tests

Depth

Im}_-i-_~ __
sp,

150·195 S=l

3.00·345

S = OlOmm

S=1

4.20·4.44 S"' 50190mm

5.10·5,19

Installation

' .. .

, ,

•• • 0

< '

.' • 0

"

", .
,' ,. .

,,

, .
"
, .

"

.' • 0

Small Disturbed SarTlPle

Large Disturbed Sample

UndIsturbed U100 Sample

Water Sample

Standard Penetration Test (Split Spoon)

Standard Penetration Test (Cone)

Borehole: FinalBOREHOLE RECORD
.. ------

North Gawber Colliery

Revision

Projecl No 07053

5J
SCOTT
DOHERTY



APPENDIXE
Geotechnical Laboratory Test Certificates



SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Trial Pit Sample Depth Dcscdplion of Sample
Number Number m

1'1'6 2.50 Brown slighU)' gravelly slighUy sandy CLA Y.
1'1'7 3.00 Dark grey gravelly slightly sand)' CLA Y.

1'1'14 4.00 Brown motUed grey CLA Y.
1'1'18 2.00 Brown vcr)' gravelly vel')' sandy CLAY.
1'1'21 4.00 Brown mottled grey slightly gravelly slightly sandy CLAY.
1'1'25 4.00 Dark grey slightly gravell\' slighUy sandy CLA Y.
1'1'29 3.50 Dark grey gravelly slighUy sandy CLA Y.
1'1'31 1.00 Brown slighUy gravelly slighUy sandy CLA Y.
1'1'40 1.70 Brown mollied gre\, slighUy gravelly slighUy sandy CLAY.
1'1'45 1.20 Grey mollied b,'own slighUy gravelly slightly sandy CLA Y.
TP46 2.20 Brown mollied grey slighUy gravelly slightly sandy CLA Y.
1'1'55 3.50 Brown slighUy sandy CLA Y.
1'1'57 4.20 Grey slighUy gravelly slighUy sandy CLAY.
1'1'59 2.70 Grey motUed brown slighUy gravelly slighUy sandy CLAY.
1'1'64 3.50 Brown slighUy sandy CLAY
1'1'70 3.50 Brown slighUy gravelly slighUy sandy CLA Y.
1'1'74 1.00 D~lI"kbrown gravelly sandy CLA ".

~BJYJ Compiled by Date Checjl.ed bv~ Date ApIJroycd,.b)l Date
. '

~ >k/61 f/{./ drz.! <;.1
/{/ s1rzl v,

Professional Soils Laboratory NORTH GA WBER COLLIERY. Contract No: 1'51.0712659

Client Ref: 07053

Page ofPSLROOl Issue 1 Jun 06



SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Trial Pit Sample Depth Description of Sam pie
Number Type m

1'1'2 1.80 MADE CROUND dark grey vcry ~ravelly sandy clay.
Tl'22 0.50 MADE CROUND dad' ~rey vel'y ~I'a\'Clly very sandy clay.
1'1'37 2.00 MADE CROUND dark ~rey slightly gravelly \'el")' sandy silt.
Tl'40 0,50 MADE CROUND ~rey very gravelly sandy clay.

PIiJ~ Compiled hy Date Cheeked oy Date Appro\'Cd h)' Date

u(Th- {~IIZ-k51 ~ (. { 1t.(CJ1 ~ (, /12-/61-
Professional Soils laboratory NORTH CAWBER COLLIERY, Contract No: I'SUJ7I2659

Client Ref: 07053

PSLROOl Page ofIssue 1 Jun 06



SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Tdal Pit Sample Depth Description of Sam pie
Numbcl- NUI11 bel' m

Tl'2 3.20 MADE GROUND reddish browlI slightly salldy slightly silty gravel with mallY cobbles.
1'1'7 1.00 !\lADE GROUND dark grey slightly salldy clayey gravel.
1'1'16 2.00 MADE GROUND dark g"ey sandy clayey gravel.
1'1'19 2.00 MADE GROUND reddish browlI salldy slightly clayey gravel.
Tl'26 0.50 MADE GROUND brown salldy clayey gravel.
1'1'47 1.00 MADE GROUND reddish browlI salldy slightly clayey gravel.
1'1'54 2.00 MADE GROUND dad' grey very salldy clayey gravel.
1'1'59 1.40 !\lADE GROUND grey very gravelly salldy clay.
1'1'63 2.00 MADE GROUND reddish brown very salldy clayey gravel.
1'1'68 1.10 MADE GROUND reddish b"owlI very salldy slightly clayey graYeI.

P~:IYl Compiled by Date Checked by Date Approved b)' Date
. ./ +/12..-\0, ettw 1l-11z.Jr>1 4PV it I v..-I r5f-lif\r \ ?\

Professional Soils laboratory
I}.J '-./

NOR1'HGAWBERCOLUERV. Contract No: rSL0712659

Client Ref: 07053

PSLR001 Page ofIssue 1 Jun 06



SUMMARY OF LABORATORY SOIL DESCRIPTIONS

T.-ial Pit Sample Depth Descr-iption of Sample
Numbe.' Number m

TP6 0.70 MADE GROUND dark 2rey ,'ery 2ravell)' silty sand of ash & clinker.
1'1'6 2.00 MADE GROUND dark 2rey YOry 2ravell)' c1aFY sand of ash & clinker.
TP8 0.60 MADE GROUND brown gravelly sandy clay.
TP8 1.80 MADE GROUND dark brown "ery 21'a"elly "ery sandy clay,

Tl'12 0,80 lI-lADE GROUND brown 2ra"elly sandy cia)',
TP13 2.20 MADE GROUND dark grey very sandy c1a)'ey gra"el.
TPI7 2,00 MADE GROUND 2re)' mottled b.'own "ery gra"elly sandy clay.
TP20 2.50 l\lADE GROUND dark g."ey \'ery sandy clayey gravel with ash & clinker.
TI'21 1.00 lI-lADE GROUND darl' "rey "ery gravelly silLy sand of ash & c1inl'er.
TP23 1.50 lI-'IADE GROUND dark grey "ery 2ravelly silt)' sand of ash & clinker.
TP25 1.00 MADE GROUND dark grey "ery sandy silly gravel of ash & clinker.
TP29 1.50 MADE GROUND brown slightly gra"elly sandy clay.
TI'29 2.50 lI-IADE GROUND darl' 2rey slightly gra"elly sandy clay.
TP32 0.50 lI-lADE GROUND dark 2rey sandy clayey 2ra"el.
TP32 1.70 lI-lADE GROUND dark 2rey 2ra"ell)' sandy clay.
TP35 1.00 lI-IADE GROUND dark 2rey nry sandy clayey gra"el with ash & clinker.
TP44 1.00 lI-lADE GROUND dark 2re)' 2ranlly sand)' clay.
TP46 1.00 MADE GROUND dark grey very sandy very clayey granl.
TP48 2.00 MADE GROUND brown very sandy claye)' gra,·el.

. , .' 1 <' Conwiled)Jy Date Checked by Dale Appro"ed by DatePilE.' 1«/ 1/...1, t.i U1 ~ ,did" ~ //..1/1./"'=I' ..~
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SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Trial Pit Sample Depth Description of Sample
Number Type 111

TP51 2.00 MADE GROUND dark ~rey very samly silly' Hanl of ash & clinker.
T1'55 2.00 MADE GROUND dark Hey very ~ravelly silly' sand with ash & clinker.
TP62 1.00 MADE GROUND dark ~rey vuy ~I'avelly clayey sand.
TP67 1.50 MADE GROUND dark ~rey very ~ravelly clayey sand.
TP73 1.00 MADE GROUND dark grey sandy slightly Clayey ~rave1.
TP76 0.50 MADE GROUND dark gr'ey velT salldy very clayey gravel.

······PBL . :: . . " .. COllloi/-ed b~ Date Checked by Date Aonro"ed by- Date
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SUMMARY OF SOIL CLASSIFICATION TESTS
(B.S. 1377 : PART 2: 1990)

l\'loisture Bull< Dry Particle Liquid Plastic Plasticity °h'
Trial Pit Sample Depth Content Density Density Density Limit Limit Index Pnssing Remarks
Number Number % Mg/m' IVIg/m; Mg/m

,
% 0' % .425ml11m 10

Clause 3.2 Clause 7.2 Clnusc 7.2 Cl:lIJse 8. Clause 4.3/·U CI:lIlSc 5. Clause 5.

TP2 1.80 16
T!'22 0.50 12 36 19 17 48 Intermediate plasticity CJ.
TP37 2.00 32 59 43 16 86 Hieh plasticily !\IH.
TP40 0.50 14 43 25 18 60 Intermediate plasticity Cl.

SYMBOLS: NP: NOli Plostic ,;.: Liquid Limit and Plastic Limit 'Vet Sie"ed.

PBIIJ Compiled by Date Checked by Date Approl·ed by Date
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SUMMARY OF SOIL CLASSIFICATION TESTS
(B.S. 1377 : PART 2 : 1990)

Moisture BIIlk Dry Particle Liqllid Plastic Plasticity %
Trial Pit Sample Depth Content Density Density Density Limit Limit Index Passing Remarks
Number Number % Mg/m

,
Mg/m

,
Mg/m

,
% % % .425mmm

Clause 3.2 Clause 7.2 Clause 7.2 CJ.:ause 8. Clnuse 4.3/4.4 Clause 5. Clause 5.

TP6 2.50 31 57 28 29 94 High plasticit)' CH.
TI'7 3.00 24 46 20 26 90 Intermediate plasticity CI.

1'1'14 4.00 20 48 20 28 100 Intermediate plasticity Cl.
1'1'18 2.00 14
1'1'21 4.00 24
1'1'25 4.00 30 48 22 26 97 Intennediate plasticity CI.
1'1'29 3.50 33
1'1'31 1.00 22
TI'40 1.70 26 52 21 31 91 High plasticity CH.
1'1'45 1.20 22

1'1'46 2.20 28
1'1'55 3.50 24 51 21 30 100 High plasticity CH.
1'1'57 4.20 21
TP59 2.70 24 47 20 ,- 93 lutcnucdiate plasticity CI._I

TP64 3.50 25
1'1'70 3.50 28
1'1'74 1.00 23 46 23 23 82 Inlenneuiale plasticity CI.

SYMIlOLS: NP: Non Plastic * : Liquid Limit and Plastic Limit Wet SieYed.
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SUlVIl\1ARYOF SOIL CLASSIFICATION TESTS
(Il.S. 1377: PART 2: 1990)

i\loisture Bulk Or)' Particle Liquid Plastic Plasticity %
Trial Pit Sample Deplh Content Density Density Density Lim it Limit Index Passing Remarks
Numhcr Number % Mg/m

j
l\'lg/m J Mg/m j (Yo (Yo Oil, .425111111III

Clause 3.2 C1:luSC 7.2 Clause 7.2 Clause So Clause 4.3/4.4 Clause 5. C1:lUsc ~.

TP2 3.20 6. J
Tl'7 1.00 10

1'1'16 2.00 17
1'1'19 2.00 18
Tl'26 0.50 12
1'1'47 1.00 13
1'1'54 2.00 14
1'1'59 1.40 28
1'1"63 2.00 30
1'1'68 1.10 14

SYMBOLS: NP: NOll Plastic * : Liquid Limit and Plastic Limit \Vet Sic"e<1.

P~L COllwiled b)' Dale Checked b)' Dale Appro'"ed by Date
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SUMMARY OF SOIL CLASSIFICATION TESTS
(B.S. 13i7 : PART 2 : 1990)

l\loisture Bull< Dry Particle Liquid Plastic Plastidt), %
Trial Pit Sample Depth Content Density Density Dellsity Lil11 it Limit Index Passing Remarks
Number Number % Mglm 3 3 Mglm 3 % % % .425mmm l\'Igll1l

Clause 3.2 Clause 7.2 Clause 7.2 Clause 8. Clause 4.314.4 Cl:lUSC 5. Cl:I.use 5.

TP6 0.70 13
TP6 2.00 23
Tl'8 0.60 19
TP8 1.80 20 40 21 19 56 Intermediate plastidt)' CI.

TPI2 0.80 18 39 20 19 77 Intermediate plasticity CI.
TPI3 2.20 II
TP17 2.00 14
TP20 2.50 14 NP
TI'21 1.00 22
TI'23 1.50 20
TP25 l.00 18
TP29 1.50 26 47 23 24 89 lnlermediale plasticily CI.
TI'29 2.50 18
TP32 0.50 8.9
TI'32 1.70 12

TI'35 1.00 12

TI'44 1.00 17 37 20 17 87 Intermediate plasticity Cl.
T1'46 1.00 14
TP48 2.00 14

SYII1110LS: NP: NOll Plastic * : Liquid Limit and Plastic Limit "ret Sieved.

Date Avprol'ed by Dale
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SUMMARY OI~ SOIL CLASSIFICATION TESTS
(B.S. 1377 : PART 2 : 1990)

I\'Ioistur-e Bulh;: D.")' P~rticle Liquid Plastic Plasticity %
Trial Pit Sample Depth Content Density Density Density Limit Limit Index Passing Remarks
Number Number % I\1glmJ I\1glm ;

I\1glm J % % % .425mmm
Clause J.l C1nuse 7.2 Clause 7.1 Clause S. Cl:IlIse 4.3/4.4 Clause S. Clause 5.

TP51 2.00 23
TP55 2.00 16
TP62 1.00 16
TP67 1.50 14
TP73 1.00 19
Tl'76 0.50 17

SYMBOLS : NP : Non Plastic * : Liquid Limit and Plastic Lim it Wet Sieved.
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SUMMARY OF SOIL COMPACTION RELATED TESTS
(B.S. 13i7 : PART 4 : J990)

Initial % % Particle Method Mnximum Minimum Optimum c.n.R c.n.R l\l()istun~ Remarks
Tr"ial Pit Sample Depth I\:IQisture Passing P8ssing Densit:r or Dr~' Dr'Y .Moisture Vnlue Value Condition
Number Number m Content 37 mm 20,"m COmlJ:lction Density Density Content Top Base Value

% ns Sieve BS Sieve .l\lg/m 3 Mglm 3 l\lgfm 3 % % %(kg Rammer)

21 1.00 22 0 4 2.5 0.97 0.68

*. Assumed Particle Density. Sheet 1 of I.

. y;< "-' " . . """ "c'. "''''':; . Compil~j1 bv~ Date Checked by Date ApproHd by Date. '. , .Dlim;~,,;....... , "'-.1/ ;d'LI "" ~ ,JILl", /YZ; ,."/ ''LI '->. ...........,=.l, •. " .••~ .••.•.••:,.",., , :
Professio nal:S o i1S.'L'aboratorY' NORTH GAWBER COLLlJ::R\', Contr"act No. PSt0712659
'. , .. '\",,:.,. "c••< ',c"',' , .'
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SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Borehole Sample Oeplh Description of Smnple
Number Type m

llH 101 II 1.50-2.00 MADE GROUND dark brown vcry sandy vcry clayey gravel.

IIH102 II 3.00-3.50 MADE GROUND dark grey ura\'clly sanoy clay.

llH I 02 II 6.00-6.50 ~'\AOE GnOUNO brown \'cry Ha\'clly sanuy clay.

IIH 102 II 10.00-10.40 Firm Heyish brown slightly graYelly sanuy CLA Y.
IIH103 II 1.50-3.00 MADE GROUND darll: reddish brown ycry gravelly sandy clay.

IIH103 II 5.60-7.00 MADE GROUND reddish bro\\'n ,'cry sandy clayey or<lYCI.

IIH104 II 3.00-3.50 MAOE GnOUNO grey grHelly sandy clay.

llH 1OS II 1.00-1.50 MAOE GROUNO brown ycry graYelly \'ery sandy clay.

llH I OS II 4.00-4.50 MADE GROUND dark I)I"OWII clayey ,"cry sandy gnlYcl.

IIH106 II 4.50-6.00 J)1ADE GROUND darl{ uro'YIl aJld grey sam])' clayey gravel with IIlillJ)' cobbles.

llH 107 A II 2.50-3.00 MAOE GROUNO brown ycry gra\'elly sandy clay.

llH 110 II 1.80-3.20 MAOE GROUND dark brown \'en' graYelly sandy clay.

!JIll I 0 U 4.30-4.70 Stiff brown mottled grey slightly sandy CLA Y.
IIHIII II 0.00-1.50 MAOE GROUND reddish brown Yery sandy clayey gra,'e!.

IIHIII U 4.00-4.40 Stiff brown mottled ore)' sandy CLA \'.

111-1112 II 0.20-1.50 MADE GROUND dark gre)' gra\'elly slighUy sand)' clay.

BI-I112 U 3.20-3.60 Firm browlllUuttled grey sliohtly £Ta,'elly sandy CLAY.

IIHl13 B 1.50-3.00 MADE GROUND dark brown \'er), sandy clayey graYe!.

IIHI15 B 4.50-6.00 MADE GROUND grey \'cl'y ora\'elly yery sandy clay.

PB~ Compiled by O"le Checked by Dale ApproYed uy \)ale
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SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Borehole Sample Depth Description of Sample
Number Type m

BIll17 B 1.50-3.00 MADE GROUND dark grey slighlly gravelly slightly sandy clay.
BIl1l7 II 3.00-4.30 MADE GROUND dark grey colliery tailings.
BHI13 B 0.00- \.50 !\lADE GROUND orey very gravelly sandv clay.
BH1l3 II \.50-4.20 !\lADE GROUND grey ,'elT gra,'clly sand)' clay.

~SL Compiled by Date Checkcd by Dale Approved by Date
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SUlVIMARY OF SOIL CLASSIFICATION TESTS
(B.S. 1377: I'ART 2: 1990)

Moisture Ilull' [)J-y Pnrtic1e Liquid Plastic Plasficit)' %
Borehole Sample Depth Content Density Density Density Limit Limit Index Passing Rernar)(s
Number Type % Mg/lll J Mg/lllJ Mg/lll .' (Yo % cYo .425ml1t1lI

Clause 3.2 ClrlllSc 7.2 Clause 7.2 Clause 8. C1:luse 4.3/4.4 Clause 5. Clause 5.

BIlIOI B 1.50-2.00 18
BII I 02 Il 3.00-3.50 23
BIll 02 B 6.00-6.50 17
BIII02 B 10.00-10.40 27 46 20 26 96 Intermediate plasticity CI.
BIII03 B 1.50-3.00 21
BIII03 B 5.60-7.00 22
1111104 B 3.00-3.50 14
BlII05 Il 1.00-1.50 25
1111105 II 4.00-4.50 27
1Il1I 06 13 4.50-6.00 15

1IIII07A II 2.50-3.00 22
BIlIIO 13 1.80-3.20 19
Bill 10 U 4.30-4.70 21 55 25 30 100 IIigh "Iaslieity Cll.
lllllli B 0.00-1.50 16
BIIIII U 4.00-4.40 24 41 22 19 100 Intermediale plasticity CJ.

llll1l2 B 0.20-1.50 41 50 23 27 80 Intermediate plasticit\' CI.

BlIII2 U 3.20-3.6(1 26 44 21 23 92 lnlermediate plastici!)' CI.

BIII13 B 1.50-3.00 19
llil II 5 B 4.50-6.00 19

SY~lLlOLS: :'II': Non 1'1",(ic '* : Liquid Limit and Plastic Limit \Vet Sic\'ed.

PfIJ:IYJ Compiled by D"tc Chec!<ed by Dale Appro"ed by Dale
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SUMMARY Ol~SOIL CLASSIFICATION TESTS
(B.S. 1377 : PART 2: 1990)

j\'loistul"e Bulk 0,')' I'm'tide Liquid Plastic Pbsticit}' %
Bon~hole Sample Depth Content Density Density Densit\' Lim it Limit Index Passing Remarks
Number Type m % Mg/mJ i\'lg/m J i\lg/mJ "AI % % .425mm

C!llUSC 3.2 Clause 7.2 CllllISC 1.2 CI;lUSC S. Clause ~.JNA Clnusc 5. Clause 5.

BHl17 B 1.50-3.00 32
BHl17 B 3.00-4.30 29 46 24 22 97 lntenllediate plasticity CI.
BHllS II 0.00-1.50 17
llHllS II 1.50-4.20 20 47 23 24 79 Intermediate Illasticity Cl.

SYMBOLS: NP: NOli Plastic "": Liquid Limit and Plastic Limit 'Vet Sie"ed.

P&JYJ Com piled bI Date Checked by Date App"o\'Cd by Date
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PARTICLE SIZE DISTRIBUTION TEST
BS1377:Part 2:1990.

Wet sieve and Pipette Analysis: Clause 9.2 9.4

Trial Pit ISall1ple Number: TP2 Depth (Ill): 1.80

0 .; 0 0 0 0 ....: ..... .; ~ - ,

"1=- _. - o.

I

I /

I

I I/'..-

./ I+I/ I
I

mn- I

00001 0.1 I
Pal"tiele Size (mm).

10 1000.001 0.01

BS Test Percentage
Sieve Passing
125 100
75 100
63 100

375 84
20 77
10 67
6.3 63

3.35 58
2 55

1.18 52
0,6 48
0.3 43

0.212 41
0.15 39

0.063 36

Paliicle Percentage

Diameter Passing

0.02 31

0.006 24

0.002 16

Soil Total
Fraction Percentage

Cobbles 0
Gravel 45
Sand 19
Silt 20
Clay 16

100.00

90.00

80.00

70.00

60.00 '0=
"::i
:r:

5000 "~
.5

""40.00 "0.

30.00

20.00

10.00

0.00

1000

Remarks:
See summary of soil descriptions.
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PARTICLE SIZE DISTRIBUTION TEST
BS1377:Part 2:1990

Wet Sieve: Clause 9.2

Triall'it /Samplc Number: Depth (m): 3.201'1'2
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0.01 0.1 I Particle Size (mIll). 10 100

BS Test Percentage
Sieve Passing

125 100
75 85
63 80

37.5 60
20 32
10 20

63 16
3.35 ]I

2 8
1.18 6
0.6 4
03 4

0.212 4
0.15 3

0.063 3

Soil Total
Fraction Percentage

Cobbles 20
Gravel 72
Sand 5
Silt/Clay 0

j

Remarks:
See summary of soil descriptions.
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PARTICLE SIZE DISTRIBUTION TEST
BS1377:Part 2:1990

Wet Sieve: Clause 9.2
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0.01 0.1

BS Test Percentage
Sieve Passing
125 100
75 100
63 100

37.5 98
20 92
10 83
6.3 78

3.35 71
2 63

1.18 49
0.6 33
0.3 24

0.212 21
0.15 18

0.063 15

TP6 Depth (m): 0.70
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o
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1000100

Soil Total
Fraction Percentage

Cobbles 0
Gravel 37
Sand 48
Silt/Clay 15

Remarks:

See summary of soil descriptions.

Checked 8)' Date Appro\'cd By Dale
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PARTICLE SIZE DISTRIBUTION TEST
BS1377:PlIrt 2:1990

"'et Sieve: Chwsc 9.2

Trial Pit /S:IlIl]lle Number: TP7 Depth (m): 1.00
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0.01 J I'nl"!ic]c Size (mill). 10 10001

BS Test Percentage
Sieve Passing
125 100
7S 100
63 100

37.5 87
20 59
10 44

6.3 3S
3.35 24

2 19
1.18 16
0.6 13
0.3 II

0.212 II

0.15 10
0.063 10 Checked By Date

Soil TOlal
Fraction Percentage

Cobbles 0
Gravel 81
Sand 9
Silt/Clay 10

Remarks:

See summary of soil descriptions.
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PARTICLE SIZE DISTRIBUTION TEST
BS1377:Part 2:1990.

Wet sieve and Pipette Annlysis: Cl:lUsc 9.2 9.4

Trilll Pit /Sample Number:
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BS Test
Sieve
125
75
63

37.5
20
10
6.3

3.35
2

1.18
0.6
0.3

0.212
0.15
0.063

Percentage
Passing

100
100
100
100
96
89
84
77
73
67
60
54
51
49
45

1'1'8 Depth (m): 1.80
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Pllrlic!c Size (111m).

10

0.00

1000100

Particle Percentage

Diameter Passing

0.02 35

0.006 29

0.002 23

Soil Total
Fraction Percentage

Cobbles 0
Gravel 27
Sand 28
Silt 22
Clay 23

Remarks:
See sunnnary of soil descriptions.
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PARTICLE SIZE DISTRIBUTION TEST
BS1377:l'art 2:1990.

Wet sieve and Pipette Analysis: Clause 9.2 9.4

Trial Pit /Samplc Number: TP13

III

Depth (01): 2.20
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BS Test Percentage
Sieve Passing
125 100
75 100
63 100

37.5 85
20 75
10 67

6.3 63
3.35 58

2 53
1.18 46
0.6 37
0.3 29

0.212 26
0.15 24

0.063 22

/

III
0.1 I
Particle Size (111m).

Particle Percentage

Diameter Passing

0.02 17

0.006 14

0.002 II

10

Soil Total
Fraction Percentage

Cobbles 0
Gravel 47
Sand 3 J
Silt 11
Clay 11

Remarks:
See surrunary of soil descriptions.
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PARTICLE SIZE DISTRIBUTION TEST
BS1377:Pal't 2:1990.

Wet sieve and Pipette Analysis: Clause 9.2 9.4

Trial Pit /Samplc Number: '1'1'20 Depth (m): 2.50
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BS Test Percentage
Sieve Passing
125 100
75 100
63 100

37.5 87
20 81
]0 71

6.3 67
3.35 57

2 49
1.18 40
06 31
0.3 23

0.212 21
0.15 20

0.063 IS

Panicle Percentage
Diameter Passing

0.02 13

0.006 1 I

0.002 8
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Soil Total
Fraction Percentage

Cobbles 0
Gravel 51
Sand 31
Silt 10
Clay 8

Remarks:
See summary of soil descriptions.
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PARTICLE SIZE DISTRIBUTION TEST
BS1377:PIII"t 2:1990.

Wet sieve rind l'ipeUc Annlysis: Clnusc 9.2 9.4

Trial/'it (Sample Number: TP22 Depth (m): 0.50
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BS Test Percentage
Sieve Passing
125 100
75 100
63 100

37.5 94
20 88
)0 74

6.3 69
3.35 64
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1.18 57
0.6 52
0.3 46

0.212 43
0.15 41

0.063 38

Palticle Percentage

Diameter Passing

0.02 33

0.006 26

0.002 19

Soil Total
Fraction Percentage

Cobbles 0
Gravel 40
Sand 22
Silt 19
Clay 19
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Remarks:
See summary of soil descriptions.
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PARTICLE SIZE DISTRIBUTION TEST
BS1377:Part 2:1990

Wet Sieve: Clause 9.2
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Trial Pit ISample Number:

o

0.01 0.1

BS Test Percentage
Sieve Passing
125 100
75 lOO
63 100

37.5 87
20 77
10 62
6.3 56

3.35 49
2 43

1.18 37
0.6 29
0.3 22

0.212 20
0.15 18

0.063 14

TP25 Depth (m): 1.00
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Soil Total
Fraction Percentage

Cobbles 0
Gravel 57
Sand 29
Silt/Clay 14

Remarks:
See summary of soil descriptions.

Checked B)' Date Approved By Dale
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PARTICLE SIZE DISTRIBUTION TEST
BS1377:Part 2:1990.

Wet sieve <till! Pipette Analysis: Clause 9.2 9.4

Trial Pit /Samplc Number: 1'1'26 Depth (m): 0.50
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BS Test Percentage
Sieve Passing
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0.3 19
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Pmiicle Percentage

Diameter Passing

0.02 J6

0.006 ]2

0.002 8

Soil Total
Fraction Percentage

Cobbles 0
Gravel 69
Sand 13
Silt 10
Clay 8
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Remarks:
See summary of soil descriptions.
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PARTICLE SIZE DISTRIBUTION TEST
BS1377:Part 2:1990.

'Vet sieve and Pipette Analysis: Clause 9.2 9.4

Trial Pit /Sample Number': TP32 Depth (m): 0.50
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BS Test Percentage
Sieve Passing
125 100
75 100
63 100

37.5 90
20 74
10 62

6.3 55
3.35 45
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1.18 32
0.6 26
OJ 22

0.212 21
0.15 20

0.063 19

Particle Percentage

Diameter Passing

0.02 14

0.006 10

0.002 9

Soil Total
Fraction Percentage

Cobbles 0
Gravel 62
Sand 19
Silt 10
Clay 9
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Remarks:
See summary of soil descriptions.
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PARTICLE SIZE DISTRIBUTION TEST
851377:1'''I"t 2:1990.

Wet sieve and Pipette Analysis: Clause 9.29.4

Trial Pit /Sample Number: TI'37 Depth (m): 2.00
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P:u-tic1c Size (111111).
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BS Test Percentage
Sieve Passing
125 100
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0.6 90
03 83

0.212 81
0.15 73

0.063 57

Particle Percentage

Diameter Passing

0.02 37
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~J

0.002 13

Soil Total
Fraction Percentage

Cobbles 0
Gravel 7
Sand 36
Silt 44
Clay 13
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Remarks:
See summary of soil descriptions.
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PARTICLE SIZE DISTRIBUTION TEST
BS1377:l'art 2:1990.

Wet sieve nnd Pipette Analysis: Clause 9.2 9.4

Trial Pit /Slimple Number: TJ>46 Depth (m): 1.00
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Diameter Passing

0.02 25
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BS Test Percentage
Sieve Passing
125 100
75 100
63 100
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20 85
10 72

6.3 68
3.35 60

2 56
U8 51
0.6 45
0.3 40

0.212 38
0.15 36

0.063 32
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Soil Total
Fraction Percentage

Cobbles 0
Gravel 44
Sand 24
Silt 17
Clay 15

Remad's:
See summary of soil descriptions.
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PARTICLE SIZE DISTRIBUTION TEST
BS1377:l'art 2:1990

Wet Sieve: Clause 9.2

Triall'it /Sample Number: Depth (m): 2.00Tl'51
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BS Test Percentage
Sieve Passing
125 100
75 100
63 100

37,5 100
20 93
10 85

63 79
3.35 61

2 50
1.18 40
0,6 29
03 22

0,212 19
0,15 17

0,063 14

Soil Total
Fraction Percentage

Cobbles 0
Gravel 50
Sand 36
Silt/Clay 14

Remarks:
See summary of soil descriptions,

Checked By Date Approved D)' Date
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PARTICLE SIZE DISTRIBUTION TEST
BS1377:Part 2:1990

\Vet Sieve: Clause 9.2

Trial Pit /Sample Number: Depth (m): 2.00TI'54
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BS Test Percentage
Sieve Passing
125 100
75 100
63 100

37.5 100
20 92
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6.3 6]

3.35 47
2 39

1.18 32
0.6 24
0.3 18

0.212 16
0.15 14

0.063 12

Soil Total
Fraction Percentage

Cobbles 0
Gravel 61
Sand 27
Silt/Clay 12

Remarks:
See summary of soil descriptions.

Checked By Date Approved By Date

~ if-!,l../o7 <tt0 4-!Iz-IrFf-

100.00

90.00

SO.OO

70.00

60.00
~jl.
;:,

50.00 00'
f'

B
40.00 t

"-

30.00

20.00

10.00

0.00

1000

~~L NORTH GA WBER COLLIERY. Contract No.:

Professional Soils Laboratory PSL07/2fj59

PSLR003 Issue 1 Jun 06 PaQe 01



PARTICLE SIZE DISTRIBUTION TEST
BS1377:Pari 2:1990.

Wet sieve nnd Pipctt(! Analysis: Clause 9.29.4

Triall'it /Samplc Number: 1'1'63 Depth (m): 2.00
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100

BS Tes\ Percentage
Sieve Passing
125 100
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10 62
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0.6 32
0.3 27

0.212 26
0.15 24

0.063 22

Pal1icle Percentage

Diameter Passing

0.Q2 1 S
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0.002 9

Soil Total
Fraction Percentage

Cobbles 0
Gravel 58
Sand 20
Silt 13
Clay 9
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Remarks:
See summary of soil descriptions.

Approved By
I

Checked B)'

PSl~
Professional Soils Laboratory

NOHTH GA \VBEH COLLIERY. Cont,-~cl No.:

I'SL0712659

Dt::1 porn 1 1<:<;;IIP 1 June 06 ofPaae



PARTICLE SIZE DISTRIBUTION TEST
BS1377:ParI2:]990.

':Vet sieve and Pi()eUc AnaJysis: Clause 9.2 9.4

Triall'it /Sample Number: 1'1'67 Depth (m): 1.50
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0.15 24
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Particle Percentage
Diameter Passing
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Soil Total
Fraction Percentage

Cobbles 0
Gravel 39
Sand 41
Silt 9
Clay 11

Remarks:
See summary of soil descriptions.
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PARTICLE SIZE DISTRIBUTION TEST
BS1377:Part 2: J990.

\:Vct sieve and Pipette Analysis: Clause 9.2 9.4

Borehole/Sam pic Num ber: BHl OJ Depth (m): 1.50-2.00
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Particle Percentage

Diameter Passing

0.02 26

0.006 21

0.002 15
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Soil Total
Fraction Percentage

Cobbles 0
Gravel 37
Sand "')~-
Silt 16
Clay 15

Remarks:
See summary of soil descriptions.
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PARTICLE SIZE DISTRIBUTION TEST
BS1377:l'arI2:1990.

Wet sieve and Pipette Analysis: C1Husc 9.2 9.4

Borehole/Sample Number: BH103 Depth (Ill): 5.60-7.()()
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Pal1icle Percentage

Diameter Passing

0.02 25

0.006 20
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Soil Total
Fraction Percentage

Cobbles 0
Gravel 46
Sand 27
Silt 13
Clay 14

RemarJ<s:
See summary of soil descriptions.
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PARTICLE SIZE DISTRIBUTION TEST
BS1377:]'"r( 2:1990.

Wet sieve and Pipette Analysis: Clause 9.2 9A

Borehole/Sample Number: BHl06 Depth (m): 4.50-6.00
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Soil Total
Fraction Percentage

Cobbles 23
Gravel 36
Sand 18
Silt 12
Clay 11

Remarks:
See summary of soil descriptions.
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PARTICLE SIZE DISTRIBUTION TEST
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Borehole/Sample Number:
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BS Test Percentage
Sieve Passing
125 100
75 ]00
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37.5 98
20 90
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6.3 69

3.35 62
2 56

1.18 48
0.6 40
0.3 34

0.212 31
0.]5 28

0.063 23

BSJ377:Part 2:1990.
\\Jet sieve and Pipette Analysis: Clause Y.2 9.4

BHIJ3 Depth (Ill): 1.50-3,00
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Particle Percentage

Diameter Passing

0.02 18
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Soil Total
Fraction Percentage

Cobbles 0
Gravel 44
Sand "~~
Silt 13
Clay 10

Remarks:
See SUIlJmaryof soil descriptions.
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PARTICLE SIZE DISTRIBUTION TEST
BS1377:l'art 2:1990.

Wet sieve and Pipette Analysis: CI:lUSC9.2 9.4

Borehole/Sllmple Numher: BHllS Depth (Ill): 1l.1l0-LSD
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Soil Total
Fraction Percentage

Cobbles 0
Gravel 41
Sand 16
Silt 19
Clay 24

Remarks:
See summary of soil descriptions.
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California Bearing Ratio Test.
BS 1377 : Part 4 : 19911

Trial Pit Number
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lnitiaJ Sample Conditions Test Conditions Method of compaction 2.5 Kg Rammer

Moisture Content: 22.5 Surcharge Kg: 4.00 Final Moisture Content % C.B.R. Value %

Bulk Density Mg/m3: 1.45 Soaking Time hrs 0 Sample Top 22.3 Sample Top 30.5

Dry Density Mg/m3: 1.18 Swelling mm: 0 Sample Bottom 22.~ Sample Bottom 33.2

Percentage retained on 201111ll Remarks: See Summary of Soil Description.

BS lest sieve: 3

Checked by lhlc Date
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Trial Pit Number TP7 Depth (m) : 3.00
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Penetration of Plunger (mm)

lmtia: Sample Conditions 1 cst Conditlons Method of compactIOn 2.5 Kg Rammer

Moisture Content: I 23.9 Surcharge Kg" 4.00 Final Moisture Content % C.B.R Value %

Bulk DenSity Mglm3:1 1.92 Soaking Time hrs 0 Sample Top 24.0 Sample Top 3.3

Dry DenSity Mg/m3. I 1.55 Swelling. mm" 0 Sampk Bottom 238 Sample Bottom 3.2

Percentage retained on 20mm Remarks: See Summary of Soil Description.

BS test sieve· I 4
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Trial Pit Number TP!3 Depth (m):
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Penetration of Plunger (mm)

.- - - -Top --Bottom.~ - - - -~

Initial Sample ConditIons 1 est Conditions Method of compaction 2.5 Kg Rammer

MOisture Content: 10.5 Surcharge Kg: 4.00 Fina! Moisture Content % C.8.R. Value %

Bulk Density Mg/m3: 1.86 Soaking Time hrs 0 Sample 1 op 10.2 Sample Top 32.2

1Jf) Density Mg/m3 1.68 SweJJinf! mm" 0 Sample Bottom 10.8 Sample Bottom 24.6

Percentage retamed all 20mm Remarks: See Summary of Soil Description.

BS test sIeve 25

Checked by Date Approved By Date
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Trial Pit Number TP21 Depth (m) : 4.00
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Penetration of Plunger (mm)
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Initial Sample Conditions Test Conditions Method of compaction 2.5 Kg Rammer

Moisture Content: 24.5 Surcharge Kg: 4,00 Final Moisture Content % C.B.R. Value %

Bulk Densit)'Mgfm3: 2.02 Soaking Time hrs 0 Sample Top 24.6 Sample Top 3.7

Dry Density Mg/m3: 1.62 Swelling mOl: 0 Sample Bottom 24.3 Sample Bottom 4.0

Percentage retained on 20mm Remarks: See Summary of Soil Description.

BS test sieve: I

Che9.<.ed b)' Date Appyo\'.£d By Date
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California Bearing Ratio Test.
ES 1377 : Part 4 : 1990

Trial Pit Number
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TP23 Depth (m) : 1.50
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Initial Sample Conditions Test Conditions Method of compaction 2.5 Kg Rammer

Moisture Content: 196 Surcharge Kg: 4.00 Final Moisture Content % CRR. Value %

Bulk Density Mg/m3: 1.\2 Soaking Time hrs 0 Sample Top 194 Sample Top 32.0
Dry Densit)' Mg/rn3: 0.93 Swelling mm: 0 Sample Bottom 19.5 Sample Bottom 35.0
Percentage retained 011 20mm Remarks: See Summary of Soil Description.

as test sieve: I 3

Checked by D:ltc Approved By Date

/Y:' ) ),' I\...h JX) ,.I1<.. /-,

~S]jJ NORTH GA\VBER COLLIERY. Contract No.~ 2)~
Professional Soils laboratory PSLU7/2(,59

PSLRD4D Issue 1 Jun 06 Page of



California Bearing Ratio Test.
ES 1377 : Part 4 : 1990

Trial Pit Number TP26 Depth (m): 0.50
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Penetration of Plunger (mm)
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Initial Sample Conditions Test Conditions Method of compaction 2.5 Kg Rammer

Moisture Content: 13.3 Surcharge Kg: 4.00 Final Moisture Content % C.B,H.. Value %

Bulk Densit)' Mg!m3: 1.98 Soaking Time hrs 0 Sample Top 13.2 Sample Top 30.1
Dry Density Mg/m3: 1.75 Swelling mm: 0 Sample Bottom 13.4 Sample Bottom 34.3
Percentage retained on 20mm Remarks: See Summary of Soil Description.

BS test sieve: 19

Checked by Date Approved By Date
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Trial Pit Number T1'29 Depth (111) : 2.50
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Penetration of Plunger (mm)
, Ii - . - -Top -- Bottom I

Initial Sample Conditions Test Conditions Method of compaction 2.5 Kg Rammer

Moisture Content" 17,5 Surcharge Kg: 4,00 Final Moisture Contenl % C.B.R. Value %

Bulk Density Mg/m3: 2.02 Soaking Time hrs 0 Sample Top 17.4 Sample Top 11.3

Dry Density Mg/m3: 1.72 Sv,lclling mm: 0 Sample Bottom 17.6 Sample Bottom 8.2

Percentage retained on 20mm Remarks: See Summary of Soil Description.

BS lest sieve: 0

Checked by Date Approved By Date

P~L NORTH GAWBER COLLIERY. Contract No.
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Trial Pit Number TP31 Depth (m) : 1.00
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Initial Sample Conditions Test ConditIons Method of compaction 2.5 Kg Rammer

Moisture Content: 22.1 Surcharge Kg: 4.00 Final Moisture Content % C.B.R. Value %l

Bulk Density Mglm3: 2.03 Soaking Time hrs 0 Sample Top 22.4 Sample Top 3.7

Dry Density Mglm3: 1.66 Swelling mm: 0 Sample Bottom 21.8 Sample Bottom 4.2

Percentage retained on 20mm Remarks: See Summary of Soil Description.

BS test sieve: 3

~I~ NORTH GAWBER COLLIERY. Contract No.
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Triall'it Number TP40 Depth (m) : 1.70
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Penetration of Plunger (mm)
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Initia: Sample Conditions Test Conditions Method of compaction 2.5 Kg Rammer

Moisture Content" 26.3 Surcharge Kg: 4,00 Final MOlslure Content % CB.R. Value %

Bulk DenSl') Mglm3: 1.98 Soaking Time hrs 0 Sample Top 25.8 Sample Top 2,7

Dry Densit~ Mp./m3· 1.57 SwellIng mm: 0 Sample Bottom 267 Sample Bottom 2.2
Percentage retained on 20mm Remarks: See Summary of Soil Description.

BS test sieve' I I

~SIYJ NORTH GA'VBER COLLIERY. Contract No,
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Trial Pil Number TP44 Depth (m) : 1.00
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Penetration of Plunger (mm)
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Initial Sample Conditions Test Conditions Method of compaction 2.5 Kg Rammer

Moisture Content: 16.9 Surcharge Kg: 4.00 Final Moisture Content % C.B.R. Value %

Bulk Density Mg/m3: 1.90 Soaking Time hrs 0 Sample Top 16.6 Sample Top 8.2
Dry Density Mg/m3: 1.63 Swelling mm: 0 Sample Bottom 171 Sample Bottom 7.5

Percentage retained on 20111111 Remarks: See Summary of Soil Description,

BS lest sieve: 3

Checked by Date Approved By Date
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Trial Pit Number TP46 Depth (m): 2.20
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Penetration of Plunger (mm)
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Initial Sample Conditions Test Conditions Method of compaction 2.5 Kg Rammer

Moisture Content: 27.9 Surcharge Kg: 4.00 Final Moisture Content % C.B.R. Value %

Bulk Density Mglm3: 1.97 Soaking Time hrs 0 Sample Top 28.0 Sample Top 4.2

Dry Density Mglm3: 1.54 Swelling mm: 0 Sample Bottom 27.9 Sample Bottom 4.1

Percentage retained on 20mm Remarks: See Summary of Soil Description.

BS test sieve: I I

Che.xked by Date ApPFoved By Date
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Triall'it Number TP47 Depth (m) : 1.00
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Penetration of Plunger (mm)

1- - - -Top --Bottom I

Initial Sample Conditions Test Conditions Method of compaction 2.5 Kg Rammer

Moisture Content: 13.9 Surcharge Kg: 4.00 Final Moisture Content % C.RR. Value %

Bulk Density Mg/m3: 1.76 Soaking Time hrs 0 Sample Top 138 Sample Top 56.8

Dry Density Mg/m3: 1.55 Swelling mm: 0 Sample Bottom 13.9 Sample Bottom 41.6

Percentage retained on 20mrn Remarks: See Summary of Soil Description.

BS test sieve: 10

Checked by Date Approved By Date
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Trial Pit Number
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TP57 Depth (m): 4.20
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Ini1Jal Sample Conditions Test Conditions Method of compaction 2.5 Kg Rammer

Moisture Content: 21A Surcharge Kg: 4.00 Final Moisture Coment % C.B.R. Value %

Butk Densi0' Mg/m3: 194 Soaking Time hrs 0 Sample Top 2LJ Sample Tor 3.6

Dry DensityMglm3: 160 Swelling mm: 0 Sample Bottom 216 Sample Bottom 3.5
Percentage retained on 20mm Remarks: See Summary of Soit Description.

BS test sieve: 2

~I~ NORTH GAWBER COLLIERY. Contract No.

Professional Soils laboratory PSLO'7/2659
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California Bearing Ratio Test.
BS 1377 : }'al"t 4 : 1990

Trial Pit Number TP59 Depth (m) : 1.40
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Penetration of Plunger (mm)
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Initial Sample Conditions TeSl Conditions Method of compaction 2,5 Kg Rammer

Moisture Content: 29,9 Surcharge Kg: 4.00 Final Moisture Content % C.B.R. Value %

Bulk Density Mg/m3; 1.84 Soaking Time hrs 0 Sample Top 30.0 Sample Tor 10.7

Dr)' Densit)' Mglm3: 1.42 Swelling mm: 0 Sample Bottom 29.S Sample Bottom 12.5

Percentage retained on 20mm Remarks: See Summary of Soil Description.

BS test sieve: 0

Checked by Date Approved By Date
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Trial Pit Number
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TP62 Depth (m) : 1.00
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Penetration of Plunger (mm)
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Initial Sample Conditions Test Conditions Method of compaction 2.5 Kg Rammer

Moisture Content: 15.5 Surcharge Kg: 4.00 Final Moisture Contenl % C.B.R. Value %

Bulk Dcnsit)' Mg/m3: 1.70 Soaking Time hrs 0 Sample Top J 5.7 Sample Top 37,8

Dry Density Mglm3: 1.47 Swelling mm: 0 Sample Bottom 15] Sample Bottom 43.7

Percentage retained on 20mm Remarks: See Summary of Soil Description.

BS test sieve: J I

Checl{ed by Dnte Approved By Date
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Trial Pit Number TP68 Depth (m) : 1.10
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Penetration of Plunger (mm)

1- -- 'Top --Bott~;;lL_ _ ""J

Initial Sample Conditions Test Conditions Method of compaction 2.5 Kg Rammer

Moisture Content: 14.9 Surcharge Kg: 4.00 Final Moisture Content % C.B.R Value %

Bulk Density Mg/m3: 2.05 Soaking Time hrs 0 SampleTop 14.9 Sample Top 385

Dry Density Mg/m3: 1.78 Swelling mm: 0 Sample Bottom 15.0 Sample Bottom 46.6

Percentage retained on 20mm Remarks: See Summary of Soil Description.

BS test sieve: 22

Checked by Date Approved By Date
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Borehole Number
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Penetration of Plunger (mill)

Initial Sample Conditions Te.s! Conditions Method of compaction 2.5 Kg Rammer

Moisture Content: 234 Surcharge Kg: 4.20 Final Moisture Content % C.B.R. Value %

Bulk Density Mg/m3: 1.84 Soaking Time hI'S 0 Sample Top 23.4 Sample Top 1.5

Dry Density Mg/m3: 149 Swelling mill: 0 Sample BoHom 23,4 Sample Bottom 1.6

Percentage retained on 20mm Remarks: See Summary of Soil Description.

BS test sieve: I 0

Chccll.cd by D:-tte Approvcd By D~tc
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Borehole Number BH104 Depth (m) : 3.00-3.50
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Penetration of Plunger (mm)

!~~~p-=~~':~i~~~~~;

Initial Sample Conditions Test Conditions Method of compaction 2.5 Kg Rammer

Moisture Content: 14.3 Surcharge Kg: 4.20 Final Moisture Content % C.B.R. Value %

Bulk Density Mg/m3: 1.86 SO(lking Time hrs 0 Sample Top 13.9 Sample Top 23.1

Dry Density Mg/m3: 1.63 Swelling mm: 0 Sample BatCOm 14.9 Sample BaHam J 9.3

Percentage retained on 20mm Remarks: See Summary of Soil Description.

BS lest sieve: 6

Checked by D;tte Approved By Date
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California Bearing Ratio Test.
Non Compliance with - BS 1377 : Part 4: 1990

Borehole Number
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Penetration of Plunger (mm)

Initial Sample Condilions Test Conditions Melhod of compaction 2.5 Kg Rammer

Moisture Content: 21.6 Surcharge Kg: 4.20 Fin~1 Moisltlre Con lent % C.B.R. Value %

Bulk Density Mg/m3: 1.85 Soaking Time hrs 0 Sample Top 21.2 Sample Top 0.9

Dry Density Mghn3: 1.52 SWelling 111m: 0 Sample Bottom 21.9 Sample Boltom 0.6

Percentage retained on 20mm Remarks: See Summary of Soil Description.

BS test sieve: 43

Checked by D<ltc Approved By Date
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California Bearing Ratio Test.
BS 1377 : Part 4: 1990

Borehole Number BHII2 Depth (m) : 0.20· ] .50
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0.03

002

0.01

o
o 6 842

Penetration of Plunger (mm)

Initial Sample Conditions TeSl Conditions Method of compaction 2.5 Kg Rammer

Moisture Content: 39.7 Surcharge Kg: 4.20 Final Moisture Content % C.S.R. Value %

Bulk Density Mgfm3: 1.64 Soaking Time hrs 0 Sample Top 40.9 Sample Top 0.2

Dry Density Mg/m3: 1.1H Swelling mm: 0 Sample Bottom 38.5 Sample Bonom 0.3

Percentage retained on 20mm Remarks: See Summary of Soil Description.

as test sieve: I 0

Chcchd by Date Approved By Date
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California Bearing Ratio Test.
BS 1377 : Pal-t 4 : 1990

Borehole Number BEll? Depth (111) : 1.50-3.00
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% 004
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""~ 0,03
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a 2 4 6 8

Penetration of Plunger (mm)

Initial Sample Conditions Test Conditions Method of compaction 2.5 Kg Rammer

Moisture Content: 32.\ Surcharge Kg: 4.20 Final Moisture Content % C.B.R. Value %

Bulk Density Mg/m3: 1.58 Soaking Time hI'S 0 Sample Top 3 1.5 Smnple Top 0.2

Dry Density Mg/m3: 1.\9 Swelling mm: 0 Sample Bonom 32.7 Sample Bottom 0.2

Percentage retained on 20mm Remarks: See Sumfllmy of Soil Description.

us test sieve 0

Checked hy Ihte Approved By Date
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1991l

Borehole Number BH118 Depth (m) : 1.50-4.20
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Penetration of Plunger (111m)
~ ..~---- .... ,

1
- - - - Top -- Bottom----_. __ ..~-' ... ----- ._,._.

Initial Sample Conditions Test Conditions Method of compaction 2.5 Kg Rammer

Moisture Content: 20.1 Surcharge Kg: 4.20 Final Moisture Content % C.RR. Value %

Bulk Density Mg/m3: 200 Soaking Time hI'S 0 Sample Top 20.2 Sample Top 03

Dry Density Mglm3: 1.66 Swelling mm: 0 Sample Bottom 2tJ.0 Sample Bottom tJ.3

Percentage retained on 20mm Remarks: See Summary of Soil Description.

BS test sieve: 6

Checked by Date Approyed By Date
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Dry DensitylMoisture Content Relationship Test
BS 1377 : Part 4 : 1990

Trial Pit /Sample Number: TP8 Depth (m) : 0.60

Initial MOisture Content: 19 Method of Compaction I 2.5Kg I Separate Sample

Particle Density (Mg/m3): 2.31 Assumed Material Retained on 37.5 mOl Test Sieve (%): 0

Maximum DI) Density (mg/m3): 1.60 Material Retained on 20.0 mm Test Sieve (%): 3

Optimum Moisture Content (%): 17

Remarks See Summary of Soil Descriptions.

Checked By Date ApproYed B- Date
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Dry Density/Moisture Content Relationship Test
BS 1377 : Part 4: 1990

Triall'it ISample Number: TP14

1.72

\
1.70

1.68

\

\

\

\

1.62

\

\

\

\

1.60

Depth (m) : 4.00

\
\
\
\
\
\
\
\
\
\

\
\
\
\

------ Sample
- - - 0 %Air voids
.... ~ 5 % Air voids

- - - ·10 % Air voids

\

\

16 J 8

'.

2420 2622

Moisture Content (%)

Initial Moisture Content: 20 Method of Compaction I 2.5Kg / Separate Sample

Particle Density (Mg/mJ): 2.68 Assumed Material Retained on 37.5 mm Test Sieve (%): 0

Maximum Dry Density (mg/m3): 1.70 Material Retained on 20.0 mm Test Sieve (%): 0

Optimum Moisture Content (%): 20

Remarks See Summary of Soil Descriptions.

Cl]J;cked By Date Appro{)""" B) Date
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Dry Density/Moisture Content Relationship Test
BS 1377 : Part 4 : 1990
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Tl'ial ]'it /Sample Number: TPiG Depth (m) : 2.00
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---Sample
- - - 0 % Air voids

.... - ,5 % Ajr voids

- - - -10 % Air voids

\
\
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\

\

1.52 +----,.----__r---,-----'.--,------.-~-__r--___,
10 12 14 18 2420 2216

Moisture Content (11/0)

Initial Moisture Content: ]8 Method of Compaction I 2.5Kg I Separate Sample

Particle Density (Mg/m3): 2.40 Assumea Material Retained on 37.5 n1m Test Sieve (%): 7

Maximum Dry Density (mg/m3): 1.62 Material Retained on 20,0 mm Test Sieve (%): 7

Optimum Moisture Content (%): ]8
Remarks See Summary of Soil Descriptions.

Checked By Date Approved B Date
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Dry DensitylMoisture Content Relationship Test
BS 1377 : Part 4 : 1990
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" \ -------- Sample~
"2- \ - - - U % Air voids,t, \.;;

\ - - - - . 5 % Air voids
"• \0 - . - . 10 % Air voids
>-. \c 1.500 \ \

\
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\
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\ \
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1.48 \ \

\ \
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Trial Pit ISample Number: TP18 Depth (m) : 2.UU

1.46+---..,.----r---,r-----..,------r-:..--.....,..-----,
10 12 22 2414 18 20]6

Moisture Content (%)

Initial Moisture Content: 14 Method of Compaction I 2.5Kg / Separate Sample

Particle Densit)' (Mg/m3): 2.24 Assumed Material Retained on 37.5 mm Test Sieve (%): 0

Maximum Dry DenSity (mglm3): 1.55 Material Retained on 20.0 mm Test Sieve (%): 6
Optimum Moisture Content (%): 17
Remarks See Summary of Soil Descriptions.

CjJ,ecked By Date App,rgy~d Bv Date
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Dry Density/Moisture Content Relationship Test
BS 1377 : Part 4: 1990

Depth (m) :Trial Pit /Sample Number: TP19
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----Sample
- - - 0 % Air voids

.. - •. 5 Oil) Air voids

- . - - 10 % Air voids

24 26 28
Moisture Content (%)

Initial Moisture Content: 19 Method of Compaction I 2.5Kg I Separate Sample

Particle Density (Mgfm.1): 2.65 Assumed Material Retained on 37.5 mm Test Sieve (%): 0

Maximum Dry Density (mg/m3): 1.62 Material Retained on 20.0 mm Tes! Sieve (%): .1
Optimum Moisture Content (%): 22

Remarks See Summary of Soil Descriptions.

Checked By Date Approved B, Date
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Dry Density/Moisture Content Relationship Test
BS 1377 : Part 4 : 1990

Trial Pit ISample Number: Tl'32 Depth (m) :
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5 7 11 1713 159

Moisture Content (%)

1.70

------- Sample

- - - 0 % Air voids

- - - . ~ 5 % Air voids

- • - - 10 % Air voids

19

Initial Moisture Content: 12 Method of Compaction I 2.5Kg / Separate Sample

Particle Density (Mg/m3): 2.44 Assumed Material Retained on 37.5 rom Test Sieve (%): 6

Maximum Dr)' Density (mg/m3): 1.77 Material Retained on 20.0 rom Test Sieve (%): 3

Optimum MOIsture Content (%): 13

Remarks See Summary of Soil Descriptions.

Checked By Date Approved B) Date
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Dry Density/Moisture Content Relationship Test
BS 1377 : Part 4 : 1990
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Trial Pit /Sample Number: TP45 Depth (m) : 1.20

----Sample
- - - 0 % Air voids

- • . .. 5 % Air voids

- - - - 10 % Air voids
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26

Initial Moisture Content: 22 Method of Compaction I 2.5Kg I Separate Sample

Particle Densit)' (Mg/m3): 2.65 Assumed Material Retained on 37.5 mrn Test Sieve (%): 0

Maximum Dry Density (mg/m3): 1.68 Material Retained on 20.0 mm Tesl Sieve (%): 0

Optimum Moisture Content (%): 19

Remarks See Summary of Soil Descriptions.

\

CJ1<lc1u:J:!By Date App)'o~ Bv Date
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'S~ NORTH GA WEER COLLIERY. Contract No.
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Moisture Content (%)
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Dry Density/Moisture Content Relationship Test
BS 1377 : Part 4 : 1990

Triall'it /Sample Number: TP47
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---Sample

- - - 0 % Air voids

. - - _. 5 %l Air voids

- . - - 10 % Air voids

1.53 -\-----r---.----,---->.--.----,---..,.---,----,-----,
/5 /6 /7 /8

Moisture Content (%)

19 2420 21 22 23

Initial Moisture Content: 14 Method of Compaction I 2.5Kg I Separate Sample

Particle Density (Mg/m3): 2.50 Assumed Material Retained on 37.5 mm Test Sieve (%): 6
Maximum Dry Density (ll1g1m3): 1.62 Material Retained on 20.0 mill Test Sieve (%): 4

Optimum Moisture Content (%): 19

Remarks See Summary of Soil Descriptions.

Checked By Date Approved B) Date
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Dry Density/Moisture Content Relationship Test
Non Compliance with BS 1377 : Pad 4 : 1990

Trial Pit /Sample Number' : Tl'48 Depth (m) : 2.00
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1.56 \
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1.54;;,
E
~ \ ----- Sample~
S - - - D % Air voids.c, 1.52 \
.~ \ - - - - - 5 % Air vOids
"•0 \ - - - . 10 % Air voids
C· \0 1.50 \

\

\

1.48 \

\
\

1.46 \
\

\
\

1.44
7 9 1 \ 13 15 \7

Moisture Content (%)

JnitiaJ Mojsture Content 14 Method of Compaction I 2.5Kg j Separate Sample

Particle Density (Mg/m3): 2.04 Assumed Material Retained on 37.5 mm Test Sieve (%): 12
Maximum Dry Density (mg/m3) 1.59 Material Retained on 20.0 mm Test Sieve (%); 14
Optimum Moisture Content (%): 12
Remarks See Summary of Soil Descriptions

Checked By Date Approved B Date
~ likl" ---'"':7 Idld",-
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Dry Density/Moisture Content Relationship Test
BS 1377 : Part 4: 1990

Triall'it /Sam]llc Number: TP54
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------- Samp Ie

- - - () % Air voids

- •.• - 5 % Air voids

- . - - I (}% Air voids

\

\

14 16
1.58 +------,----...,---'~---,-----_r_---__,

12 18 20 22
Moisture Content (%)

Initial Moisture Content: 15 Method of Compaction I 2.5Kg I Separate Sample

Particle Density (Mg/m3): 2.50 Assumed Material Retained 01137.5 mm Test Sieve (%): 0

Maximum Dry Density (mg/m3): 1.71 Material Retained on 20.0 mOl Test Sieve (%): 7

Optimum Moisture Conlent (%): 17

Remarks See Summary of Soil Descriptions.

Checl<cd By D3(e Approved B) Date
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Dry Density/Moisture Content Relationship Test
BS 1377 : Part 4 : 1990
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Trial Pit ISample Number: TP55
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Depth (m): 2.0{)

------ Sample
- - - 0 % Air voids
- - - - - ,5 % Air voids

- . - - 10 % Air voids

1.44 +-----,------+----- .....---'- .....------,
\7 19 21

Moisture Content (%)

23 25 27

Initial Moisture Content: 16 Method of Compaction I 2.5Kg / Separate Sample

Particle Density (Mg/m3): 2.41 Assumed Material Retained on 37.5 mm Test Sieve (%): 9
Maximum Dry Density (mg/m3): 1.55 Material Retained on 20.0 mm Test Sieve (%): 7

Optimum Moisture Content (%): 22

Remarks See Summary of Soil Descriptions.

DaleChecked By
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Dale Approved B
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Dry DensitylMoisture Content Relationship Test
BS 1377 : Part 4 : 1990

Trial Pit ISample Number: TP59

1.70 \
\
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\

\

\

\

1.6&

1.66

;;;
E..:s
.~,1.64

"~Q
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Q

1.62

1.60

Depth (m) : 2.70

------ Sample
- - - 0 % Air voids

- - - .• 5 % Air voids

- • - • 10 % Air voids

\

14 16 1&

1.5& +------.---r-----,----'---,c----.-~-__,.---..,
12 2620 22 24

Moisture Content (%:,)

Initial Moisture Content 24 Method of Compactlon I 2.5Kg I Separate Sample

Particle Density (Mg/mJ): 2.65 Assumed Material Retained on 37.5 mrn Test Sieve (%}: 0
Maximum Dry Density (mg/mJ): 1.69 Material Retamed on 20.0 mm Test Sieve (%): 2
Optimum Moisture Content (%): 19

Remarks See Summary of Soil DescriptJOns.

<;;hfC.l'e~ B)' Date Appro)'e~ B Date
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Dry Density/Moisture Content Relationship Test
Non Compliance with BS 1377 : }'art 4 : 1990

Trial Pit ISample Number: TP76 Depth (m) : 0.50
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'" \E... \ ----- Sample
~
£' 1.39 - - - 0 % Air voids
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;.,• \Q
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1.35 \
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\
\

1.33
16 18 20 22 24 26

Moisture Content (%)

Initial Moisture Content: 20 Method of Compaction I 2.5Kg I Separate Sample

Particle DenSity (Mg/m3): 2.19 Assumed Material Retained on 37.5 mm Test SIeve (%): 20
Maximum Dry Density (mg/rn3): 1.44 Material Retamed on 20.0 mm Test Sieve (%): 5

Optimum Moisture Content (%): 22
Remarks See Summary of Soil Descriptions.

Checked By Dale Approved B Date
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Dry Density/Moisture Content Relationship Test
BS 1377 : Part 4 : 1990
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Borehole /Sample Numbe,': BH102 Depth (m) : 6.00-6.50

1.56 .j-----.-----____r--___,---.,.:.-----.---~____r--___,
11 ]3 19 21 2315 17 25

Moisture Content (%)

Initial Moisture Content 18 Method of Compaction I 2.5Kg / Separate Sample

Particle Density (Mg/m3): 2.60 Assumed Material Retained on 37.S mm Test Sieve (%): 3

Maximum Dry Density (mg/m3): 1.69 Material Retained on 20,0 mOl Test Sieve (%): 5

Optimum Moisture Content (%): 18

Remarks See Summary of Soil Descriptions.

Checked By Date Approved B Dale
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Dry Density/Moisture Content Relationship Test
BS 1377 : Part 4 : 1990

Borehole /Sample Number: BHl 03 Depth (m) : 1.50-3.no
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1.45

II 13 \5 17 \9 2\ 23 25
Moisture Content (%)

Initial Moisture Content: 22 Method of Compaction I 4.5Kg I Separate Sample

Panicle Density (Mglm3); 2.40 Assumed Material Retained on 37.5 mtn Test Sieve (%): 0

Maximum Dry Density (mg/m3): 1.58 Material Retained on 20.0 mm Test Sieve (%): 4

Optimum Moisture Content (%): \8

Remarks See Summary of Soil Descriptions.

Checlted By Dale Approved R\ Dale
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Dry Density/Moisture Content Relationship Test
liS 1377 : Part 4 : 1990

Borehole /Sample Number: BH110 Depth (m) : l.SO-3.20
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----- Sample
- - - 0 % Air voids

.. - - - 5 % Air voids

- . - - 10 % Air voids
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0 1.54

1.52
\

\

1.50 +----._---._----r-----r--~-._--__,
14 16 18 20 22 24 26

Moisture Content {%)

Initial Moisture Conlent: 20 Method of Compaction I 2.5Kg I Separate Sample

Particle Density (Mg/m3): 2.50 Assumed Material Retained on 37.5 mm Test Sieve (%): 0
Maximum Dry Density (mg/m3); 1.59 Material Retained 011 20.0 mm Test Sieve (%): 4

Optimum Moisture Content (%): 20
Remarks See Summary of Soil Descriptions.

Checked By Date Approved B) Date
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Dry Density/Moisture Content Relationship Test
BS 1377 : Pal'! 4: 1990

Borehole /Salllple Number: BH1l5 Depth (111) : 4.50-6.00

1.65

1.53

\

\

1.55 \

\

\

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\

\
\

--- Sample
- - - 0 % Air voids

. - . " 5 % Air voids

- - - . 10 % Air voids

1.63

1.61

..,
E 1.59'"'"
.::'.
~
" 1.57
_.

"

\

\

\
1.51 +----r---~----.-------r---__.__---_r_--~

7 9 II 13 15 17 19 21

Moisture Content (%)

Initial Moisture Content: 20 Method of Compaction 1 2.5Kg I Separate Sample

Particle Density (Mg/m3): 2.25 Assumed Materia! Retained on 37.5 mm Test Sieve (%): 0

Maximulll Dry Densi\)' (mg/m3): 1.64 Material Retained on 20.0 mm Test Sieve (%): 5

Optimum Moistllre Content (%): 15

Remarks See Summary of Soil Descriptions.

Checked By Date Arrroyed B) Date

~ r/llo3 cgw ~It to?

~S~ NORTH GA WBER. Contract No.

Professional Soils Laboratory PSL0712904
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Dry Density/Moisture Content Relationship Test
BS 1377 : Pad 4 : 1990

Borehole /Sample Number: BHl 17 Depth (Ill) : 3.00-4.30

1.34 \
\ \

\
\ \
\ \

\ \
1.32 \

\ \

\
\ \

\ \
\

\ \1.30 \\ \~
\...,

"§p \
----Sample\

6 \ - - - 0 % Air voids\-€ 1.2X \
0 \ .. - . - ·5 % Air voids
• \'" \ - - - . 10 % A ir voids
?'" \
5 \

\1.26
\

\

\
\

1.24 \

\

\

\

1.22
1 1 13 15 17 19 21 23 25

Moisture Content (%)

Initial Moisture Content: 29 Method of Compaction I 2.5Kg 1 Separate Sample

Particle Density (Mglm3): I.X8 Assumed Material Retained On 37.5 mm Test Sieve (%): 0

Maximum Dry Density (mg/m3): 1.33 Material Retained on 20.0 111m Test Sieve (%): 2

Optimum Moisture Content (%): 20
Remarks See Summary of Soil Descriplions.

Checked By Dale Approved 13) Dole
~ 'ri-/I /r2; ~ ~t1r J 17'l''S~ NORTH GA WBER. Contnlct No.

Professional Soils laboratory /,5L07/2904
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Dry Density/Moisture Content Relationship Test
BS 1377 : Part 4 : 1990

I.B5

1.B3

1.81

;;;
~ 1.79

6
.c'.~
•o
'" 1.77
:5

1.75

1.73

Borehole /Salllple Number: BH118

\

\

\
\

Depth (Ill) :

\

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\

\
\
\
\
\
\
\
\

\

GL-l.50

-Sample

- - - 0 % 1\ ir voids

. - - - - 5 % Air voids

- . - - 10 %, Air voids

1.71 -l------.---r------,---~--+---~-~~--_____.
6 8 10 12

Moisture Content (%)

\

\

\

\
\

20

initial Moisture Content: 19 Method of Compaction I 2.5Kg I Separate Sample

PaI1icle Density (Mg/m3): 2.6] Assumed Material Retained on 37.5 mm Tesl Sieve (%): 4

Maximum Dry Density (mg/m3): 1.84 Material Retained on 20.0 mill Test Sieve (%): 7

Optimum Moisture Content (%): ]3
Rtmarks See Summary of Soil Descriptions.

14 16 18

Checked By Date Approved Ily Date
~ rMdt; <41W- ~ jl)tfi

~S~ NORTH GA WEER. COlltrae! No.

Professional Soils Laboratory PSL07/2904
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MOISTURE CONDITION VALUE
BS1377 : Pad 4 : 1990.

Trial Pit ISample No TI'8 Depth (OIl: 1.80

Material Retained on the 20mm as Test Sieve (%).:

Mev Determination

40.0

'? 35.0

''; 25.0

~ 20.0•e-
.: 15.0
•~ 10.0
:;o 5.0 s

< .

"c

2 3 4 5 678910 20 40 60 80 100
Number of Blows (n)

Blows Penetration n to 4 n
(N) (mOl) (mm)

1 114.0 31.0
2 979 20.3

3 88.6 11.2
4 83.0 5.6

6 78.4 1.3

8 77.6
12 77.4
16 77.4
24 77.1

32
48
64
96
128
192

256

Test Results.

Moisture Content (%). 20.1
MC\' 6.2

Checked Dille AllnrQvell Date

NORTH GAWDER COLLIERY. Contract No.:
I'SL07/2659

PSLR010 Issue 1 Jun 06 Page 01



MOISTURE CONDITION VALUE
BS1377 : Part 4 : 1990.

Trial Pit ISamplc No 1'1'20 Depth (m): 2.50

IMaterial Retained on the 20mm BS Test Sieve (%).: 19

Mev Determination

40.0

E 35.0
E

. ~ 30.0

] 20.0 -
"Q.

.= 15.0
"
OIJ 10,0
§ I

iJ 5.0'

::
s

2 3 4 5 6 78910 20 40 60 80] 00
Number of Blows (n)

Blows Penetration n to 4 n

(N) (mm) (mm)
1 99.1 14.5
2 92.0 14.6
3 87.7 13.9
4 84.6 13.2
6 80.2 11.6
8 77.4 10.5
12 73.8 8.8
16 71.4 7.2
24 68.6 4.8
32 66.9
48 65.0
64 64.2
96 63.8
128
192
256

Test Results.

Moisture Content (%).
MCV

Checked Date Approved Dllte

~ " I \'1.. h ~ II \ \ ~I,

~~f?i{,.~]i~~~~tt::}••• NORTH GAWBER COLUERY. Contract Nu.:

",PrOfessional Soils Lilnoralory ." I'SL07/2659
. ' .... ; ..'.-.,:"~·..:t-::;~ :~; ~~;." '>',., -~1., ,-..

PSLROlO Issue 1 Jun 06 Page 01



MOISTURE CONDITION VALl;E
BS1377 : Part 4: 1990.

Trial Pit ISample 1"0 TI'29 Depth (ml: 3.50

Matcrlll: RetalOcd on the 20mm as Tes: Sieve (%) o

Me\' Determination

40.0

E 35.0

E. 30.0
c
o
'; 25.0
c

"g 20.0

~' 10.0
~
u 5.0

2 3 45678910 20 40 60 80 100
Number of Blow!! (n)

Blows Penetration n to 4 11

(NJ (mm) (mm)

1 114.2 15.4

2 99.5 2.2
3 99.1
4 98.8
6 97.7
8 97.3
12
16
24
32
48
64
96
128
192

256

Test Results.

Moisture Content (%). 32.5
MeV 2.3

CIH~,.ckcd Date Approved Dale

f/O sln.f "1 i~ slid "'1

I
-

~~~ :"ORTH GA \l'IJER COLLILRY. Contract .I\'(J.:

Professional Soilslaboralory I'SL0712659

PSLR01Q Issue 1 JUri 06 Page of



MOISTURE CONDITION VALUE
BS1377 : Part 4 : 1990.

Triall'it ISamplc No TP35 J)epth (Ill): LOll

IMaterial Retained on the 20mm BS Test Sieve (%).: 3

Mev Determination

40.0

E 35.0

-5. 300~ .

~ 20.0
o
c-
.;; 15.0
o

~' 10.0 -~
c; 5.0

<

<
s

s
<

2 3 4 5 6 7 8 910
Number ofBion's (11)

20 40 60 80 100

Blows Penetration 11 to 4 n
(N) (mm) (mm)

I 117.8 25.4
2 105.4 25.5
3 97.8 23.3
4 92.4 20.6
6 85.0 15.0
8 79.9 10.1
12 74.5 4.9
16 71.8
24 70.0
32 69.8
48 69.6
64
96
128
192
256

Test Results.

Moisture Content (%). 12.4
MCV 10.7

Checked DHtr Approved Date

jZf 11. i,L!<--, t'1?: ,d,e(".~

.).:.. ps:lli~·.' NORTH GAWlJER COLLIERY . Contl"act No.:.. . = ~~ ...... ..

~~ote 5SiD~ais oils -(:~bor~tDry rSL07/2G59
. .... . .

PSLR010 Issue 1 Jun 06 Page of



MOISTURE CONDlTJON VALUE
BS1377 : Part 4 : 1990.

Trilll Pit ISample No TP55 Depth (m): 3.50

Material Retained olllhe 20mm BS Test Sieve ('Yo).: U

Mev Determination

40.0

'? 35.0
.5. 300c .

-~ 20.0~c-
.: 15.0
~
~J ]0.0
=U 5.0

5
5

. s s

. 5

>

2 3 45678910
Numher oflllows (n)

20 40 60 80 100

Blows Penetration 11 to 411

(N) (mm) (mOl)
I IUU.5 24.4
2 88.4 \6.4
3 8U.6 9.\
4 76.1 4.9
6 72.4 1.5
8 72.U
12 71.5
16 71.2
24 70.9
32
48
64
96
128
192
256

Test Results.

Moisture Content (%). 24.3
MCV 6.0

Date ApprovedCbecked bate

II tJ
I'

NORTH GAWIJER COLLIERY. Contract No.:
I'SL07/2GS9

PSLR010 Issue 1 Jun 06 Page of



MOISTURE CONDITION VALUE
BS1377 : Part 4 : 1990.

Tri~\\ t'it IS~\mplcNo Tl.'7\l Depth (m): 3.50

Material Retained on the 20mm BS Test Sieve (%): ()

Mev Determinatiun

40.0

'? 35.0
5. 300c .
o
'; 25.0

~ 20.0 5
~J 10.0~
15 5.0

=:", ......

55 5

> 5

2 3 45678910
Number of Blows (n)

20 40 60 80 100

Blows J1enetration n to 4 n
(N) (mm) (mm)

1 109.5 22.7
2 98.3 18.9
3 91.3 12.4
4 86.8 8.0
6 81.3 2.9
8 79.4
12 78,9
16 78,8
24 78.4
32
48
64
96
128
192
256

Test Results.

Moisture Content ('Yo). 28.3
MCV 7,0

ClL.c.c1<cd Dale Apl]rovcd Date

I/{/ lil'd '/1 W sfnl <1

,•.;.·.},..;;:;...~:.~~~~gt1Pt'!'NORTH GAWIlER COLLIERY. Contnlct Nu.:

..professional' Soils:L .boratorY:,:.;: j'SLD712659
, .,... . '-"~:-":!::~';:r.~-'~:~~}-<'~~'-~;Y:';:J::-{:~:~~.(~..;:.::-;;

PSLR010 Issue 1 Jun 06 Page oj



MOISTURE CONDITION VALUE
BSI377 : Part 4 : 1990.

Trial Pit ISample No TI'73 Depth (m): 1.00

Material Retained on the 20mm US Test Sieve ('Yo).: 27

Mev Dctcrminntion

40.0

E 35.0 .

~ 30.0

~ 20.0 .
o
c-
.,; 15.0·
o
~!) 10.0
"Ci 5.0

2 3 4 5 6 7 8910 20 40 60 80 100
Number oflllows (II)

I3lows Penetration n to 4 n
(N) (mm) (mm)
I 125.4 16.4
2 117.2 15.8
3 111.7 14.5
4 109.0 14.3
6 104.3 13,1
8 101.4 12,6
12 97.2 11.9
16 94.7 11.4
24 91.2 10.5
32 88.8 9,6
48 85,3 7.9
64 83.3 7.1
96 80.7
128 79,2
192 77.4
256 76.2

Test Results.

Moisture Content (%).
MCV >14

Chccl{cd Dale Anrrovcd Date

-@ 11 I,d., .w /1. I, L Ie,.......psm·i ..·.·•..· I NORTH GAWUER COLLilll'Y . Contract No.:. ·.......·..::·.•·...=: ..~~;i;')·.·.·..·
ProfessianalS ollsl aboratory I'SL07/2G59

,'. ;~-'-" . ',.. ,,-.:... .

PSLR010 Issue 1 Jun 06 Page of



MOISTURE CONDITION VALUE
BS1377 : Part 4: 1990.

Borehole ISllmpJc No llHlU5 Deptll (Ill): 1.(I(I-1.5U

Mater ial Retaint:d on the 20mm BS Test Sieve (%) .. 10

Mev l.>ch:rmination

40.0 -

E 35.0 .

~ 30.0

-~ 200
o~
.= 15.0
0

'" 10.0"U 5.0

2 3 456789]0 20 40 60 80 ]00
Number of Blows (n)

Blows jJenctralion 11 to 4 n
(N) (mm) (111m)

1 88.4 0.7
2 87.9
3 87.8
4 87.7
6
8
12
16
24
32
48
64
96
128
192
256

Test Results.

Moisture Content (%). 27.4
MeV 0.0

Checked Date Approved Dall'

~ ~Id~~ ~llfCJ8
~S~ SHRUBIIILL, EDINBURGH. Contnlet No.:

Professional Soils Laboratory 1'5L07/2904

PSLR010 Issue I Jun 06 Page 01



MOISTURE CONDITION VALUE
BS1377 : J)art 4 : 1990.

llorcholc /.s~lIl1Jllc No UH 105 Depth (111): 4.UU-450

/Matcnal Retained on tile 20mm BS Tesl Sieve (%).: 8

Mev Determination

40.0

~ 35.0

g
~ 25.0·-~ 20.0 -~
"".= 15.0
~1I ] 0.0 -
"U 5.0·

s

= s s

s <
5 S

2 3 4 5 6 7 8910 20 40 60 80 100
Number orBlows (0)

Blows Penetratjon n 10 4 IJ

(N) (mm) (mm)
I 115.0 13.8
2 108.2 14.0
3 104.1 13.5
4 101.2 12.9
6 97.0 10.8
8 94.2 8.8
12 90.6 5.8
16 88.3 4.0
24 86.2
32 85.4
48 84.8
64 84.3
96
128
192
256

Test Results.

Moisture Content (%l. 28.5
MeV 11.5

Chccl(cd Ollie Anl'f(l\'cd Date

~ £' (I fez <itw- ~/IIOR'
PSlYJ SHRUB HILL, EDINBURGH. Contnlcl 1\:0.:

Professional Soils Laboratory PSL07/2904

PSLR010 Issue 1 Jun 06 Page or



Undrained Shear Strength in Triaxial Compression
without measurement of Pore Pressure

B.S. 1377 : Part7 : Clause 9 : 1990

Borehole / Sample Nlim ber: BI-li 02 Depth (m): 10.00-10.40

160.00

20.00

/
~

/

~

V
/

V
/

(
/

140.00

120.00

~ 100.00
'-
""~~~-;;) 80.00
E
.:5
;;

=> 6000

40.00

0.00

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Axial Stnlin %

Diameter (mm): 102 Height (111m): 210 Test: IOOml11 Multistage

Moisture Bulk Dry Cell Deviator Cohesion Failure Mode Remarks

Specimen Content Density Densit)' Pressure Stress Strain or See summary of soil descriptions.

(%) (Mglm.1) (Mg/mJ) (kPa) (kPa) (kPa) (%) Failure

A 27 1.94 1.53 200 85 43 6.7 Pli:lstit

400 III 55 9.5

800 144 72 13.3

Checked Dute Approved Date

~ rl r /os ~ 8/1 fee
II PSL NORTH GA WBER. Contract No:

Professional Soils Laboratory PSL0712904
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Undrained Shear Strength in Triaxial Compression
without measurement of Pore J'ressure

B.S. 1377 : Part7 : Clause 9 : 199(J

Borehole / Sample Number: BH II 0 Depth (m): ~30-~.70

50.00

~
=

~

/
/

1/
/

[7
/

7

350.00

300.00

250.00

":;; 200.00,.,~
'"en
"E
.s 150.00'"~
'"

10000

0.00

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 1600 18.00 20.00

Axial StI-aill %

Diameter (mm): 102 Height (mm): 210 Test: IOOmm Multistage

Moisture Bulk Dry Cell Deviator Cohesion Failure Mode Remarks

Specimen Content Density Density Pressure Stress Strain of See summary of soil descriptions.

(%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (%) Fllilure

A 21 2.14 /.77 80 256 128 8.6 Plastic

160 279 140 J 1.0

320 303 152 13.8

Checked Date Approved Date

{JuL Ii(t/ot ~ f II fog
II ~SJ~ NORTH GA WBER. Contract No:

~rofeSSional Soils Laboratory PSL07/2904

PSLR030 Issue 1 Jun 06 Page of



Undrained Shear Strength in Triaxial Compression
without measurement of Pore PresSure

B.S. 1377 : Part? : Clause 9 : 1990

Borehole / Sample Number: BH 1\1 Depth (m): 4.00-4.40

350.00

50.00

~
~

/

/
?'

/

7
/

7
/

7

300.00

25000

~:;;
200.00~~

"c;,-S~
" 150.00
"0

10000

000

O. DO 2.00 4.00 6.00 S.OO 10.00 12.00 14.00 16.00 1S.OO 20.00

Axial Str:lill %

Diameter (mm): 102 Height (mm): 210 Test: IOOmm Multistage
Moisture Bulk Dry Cell Deviator Cohesion Failure Mode Remarks

Specin1cn Contenl Density Density Pressure Stress Strain of See summary of soil descriptions.

(%) (Mg/m3) (Mg/m3) (kPa) (kPa) (kPa) (%) Failure

A 21 2.08 1.72 80 251 125 9.5 Plastic

160 274 137 II. 9

320 296 14S 15.2

Checked Date Approved D3te

~ ['/I lor; .MA:\ ~'/II0'5
II ~S~ NORTH GAWBER Cuntract No:

Professional Soils Laboratory PSL07/2904

PSLR030 Issue 1 Jun 06 Page of



Undrained Shear Strength in Triaxial Compression
without measurement of Pore P"essure

B.S. 1377 : Part7 : Clause 9 : 1990

Borehole / Sample Number: BHl12 Depth (m): 3.20-3.60

160.00

20.00

/
[7

/

/-;
"7

/
7
/

140.00

120.00

100.00
C
"~~
"
~ 80.00-e
.::
"0

6000

40.00

0.00

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Axial SIn-till %

Diameter (mm): 102 Height (mm): 210 Test: IDOmm Multistage
Moisture Bulk Dry Cell Deviator Cohesion Failure Mode Remarks

Sp~cimen Content Density Density Pressure Stress Strain of See summary of soil descriptions.

(%) (Mg/m3) (Mg/m3) (kPa) (kl'a) (kPa) (%) Failure

A 26 I.99 1.58 60 107 53 7.6 Plastic

120 120 60 10.0
240 135 67 13.3

Checl{c(J Date Approved Date
A'Iim f./I/02 ~ gj, /0'6

I ~SJYJ NORTH GA WBER. Contr(lct No:

Professional Soils Laboratory PSL07l2904

PSLR030 Issue 1 Jun 06 Page of



APPENDIX F
Chemical Laboratory Test Report



Contract no:

Contract name:

Client reference:

Clients name:

Clients address:

Date received:

Date started:

Date of issue:

Notes:

Key:

Approved by:

~ chemtechtw~,;;)lenvironmental

4531

ANALYTICAL TEST REPORT

SDA/35844

North Gawber Colliery Site

07053

Scott Doherty Associates

Derwentside Business Centre

Consett Business Park

Consett

Co Durham

DH85BP

05 December 2007

06 December 2007

12 December 2007

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,

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

lIS Insufficient sample to test

Karan Campbell

Director

John Campbell

Director

Unit 25a - 25b, Number One Industrial Estate, Medomsley Road, Consett, Co. Durham DH8 6TJ
Tel: 01207 581260 Fax: 01207 581582 Email: info@chemtech-env.co.uk www.chemtech-env.co.uk

1/:>1!=loo-n M,., 77? .':'7n:'1.1A Rl'!ni!'{lp,rp.rlin Fnnl;:mri Nllmher 4284013

mailto:info@chemtech-env.co.uk
http://www.chemtech-env.co.uk


Chemtech Environmental Limited

WATERS

Lab number 35B44~1 35844-2 35844-3 35844-4 35844-5

Sample id BH 105 BH 109 BH 112 BH 115 BH 118

Depth (m)

Test Method Units

Arsenic CEOS5 u mg/l <0.001 0.002 0.001 <D,OOl <0.001

Boron CE063 u mg/f 1.51 0.23 0.25 0.47 0.15

cadmium CEUSS U mg/l 0.009 <0.001 <0.001 <0.001 <0.001

Chromium CE055 u mg/l <0.003 <0.003 <0.003 <0.003 <0.003

Copper CE055 u mgjl <0.004 <0.004 <0.004 <0.004 0.a05

lead CEUSS U mg/l 0.015 <0.009 <0.009 <0.009 <0.009

Mercury CE055 u mgjl <0.001 <0.001 <0.001 <0.001 <0.001

Nickel CEOS5 u mg/l 1.898 0.0% 0.079 0.013 0.010

SelenIum CE055 u mg/l 0.121 0.005 0.003 0.002 <0.001

linc CE055 u mg/l -'1.353 0.726 <0.020 <0,020 0.030

pH CE004 u unIts 5.0 6.5 6.5 6.6 7.1

Sulphate CE049 u mg/l 7243 637 1405 2879 G13
Sulphide (ED16 \J mgjl <0.1 <0.1 <0.1 <0.1 <0.1

Cyanide (total) CEDI3 \J mgl) <0.02 <0.02 <0.02 <0.02 <0.02

Phenols (total) (EOs3 mg/I <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

PAr) (tota)) [EoS1 mg/) 115 <0.0001 <0.0001 <0.0001 <0,0001

TPH (C10-[40) [EOs2 mg/l 115 <0.01 0.04 0.01 0.03

SDA/35844
North Gawber Colliery Site
07053 Page 2 of 3 Pages



Chemtech Environmental Limited

METHOD DETAILS

METHOD WATERS/LEACHATES METHOD SUMMARY STATUS LOD UNITS

CE055 Arsenic ICP-OES U 0,001 mg/I

CEGG3 Boron ICP-OES U 0.03 mg/l

CE055 Cadmium lCP-OES U 0.001 mg/l

CE055 Chromium lCP-OES U 0.003 mg/l

CE055 Copper JCP-OES U 0.004 mg/I

CEOSS lead ICP-OES U 0.009 mg/I

CEOSS Mercury lep-DES U 0.001 my/l

CE055 Nickel lCP-OES U 0.003 mg/J

CEOSS Selenium ICP-OES U 0.001 mg/l

CEOS5 ZIl"K lCP-OES U 0.02 mg/l

CEOO4 pH 851377, pH Meter U 0,1 units

CE034 Sulphate Ion Chromatography U 10 mg/l

CED16 SUlphide Acid distillation, Titrimetry 0,1 mg/I

CE013 Cyanide (total) Acid distillation, Colorimetry U 0.02 mg/I

CE073 Phenols (total) HPLC 0.0005 mg/I

CEDSt PAH (total) Solvent extraction, GC-FID 0.0001 mgjl

CE052 TPH (ClO-C40) Solvent extraction, GC-FlD U 0.01 mg/I

SDA/35844
North Gawber colliery Site
07053 Page 3 of 3 Pages



~
mCERTS
,." , """_,,,,_. __ u

ANALYTICAL TEST REPORT

for

Scott Doherty Associates

Derwentside Business Centre,

Consett Business Park, Consett,

Co Durham, DH8 6BP

Contract name: North Gawber Colliery Site,
Barnsley, Area 1,
(North-West Recreational
Area)
SDAj35564(2)Contract no:

Copies to:
Mark Doherty

I
2531

Unit 25a - 25b, Number One Industrial Estate, Medomsley Road, Consett, Co. Durham DH8 6TJ
Tel: 01207 581260 Fax: 01207 581582 Email: info@chemtech-env.co.ul< www.chemtech-env.co.ul<



Comments:

Determinations marked! in this report are not included in the UKAS Accreditation schedule
for the laboratory.

Unless otherwise stated, Chemtech Environmental Ltd were not responsible for sampling.

Any opinions and interpretations expressed herein are outside the scope of the laboratory's
UKAS accreditation.

All analysis was carried out using Chemtech Environmental Ud methods unless otherwise
agreed.

Methods, procedures and performance data are available on request.

Tests marked $ have been subcontracted.

The test results in this report relate only to the actual samples on which testing has been
performed.

This report is confidential and is proVided for use by the client and the use of their clients only.

Date submitted for analysis: 30 October 2007

Date tests started: 30 October 2007

Client reference:

Report Approval

Name:

J G-yj:,~
John Campbell

Authorised by:

Position: Director

Report date: 13 December 2007

This is a supplementary report to report number SDA/35564( 1) issued 30 November 2007.

Contract number: SDA/35564(2}
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SOILS Scott Doherty Associales
Derwentside BUsiness Centre

Consett Business Park
Consett

OHB GBP

Lab Number 35564-1 35564~2 35564-3 35564-4 35564-5 35564~6 35564~ 7 35564~8
Sample id TP 1 TP 1 TP 1 TP 2 TP 2 'rP3 TP 3 TP 3
Depth (m) 0.50 2.90 4.20 1.85 2.70 sample 1 1.50 4.00

Determinands Units

Arsenic (total) mg/kg As 28 7 9 18 21 25 15 18................. .....".....
Boron (water soluble) mg/kg B 0.6 1.1 0.6 1.4 0.9 0.5 1.3 1.6
........... •••••••••• "> ...

Cadmium (total) mg/kg Cd <0.2 <0.2 <0.2 0.2 0.3 0.2 0.3 <0.2
........ ...........................

Chromium (total) mg/kg Cr 21 21 23 12 25 22 18 24
........... ................ U< ••••••• .......
Copper (tDtal) mg/kg Cu 48 19 22 39 35 50 35 28................ ................................

Lead (total) mg/kg Pb 28 22 13 55 28 43 31 30
.........
Mercury (total) I mg/kg Hg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5.............. ..................................
Nickel (lotal) mg/kg Ni 24 16 31 23 34 33 30 26....... ,.,

Selenium (total) mg/kg Se <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Zinc (total) mg/kg Zn 69 62 79 49 71 80 78 61..... ................ ....... ........ ,

pH units pf1 3.5 6.8 &.7 &.7 &.8 6.9 7.7 6.6
...... .......... .. ...... ,..................
Magnesium (2: 1 water soluble) mg/l "g ~ ~ ~ ~ 35 ~ ~

....... ................
Sulphate (2:1 water soluble) mg/t SO, ~ ~ ~ ~ 1750 ~ ~

..........................
Sulphate (total) mg/kg SO, 4412 428 :230 2461 6544 2074 2766 362
Sulphide mg/kg S,· 43 43 10 10 <10 10 10 10........... .. .........
Sulphur (total) I mg/kg S ~ - ~ ~ 3957 ~ ~ -
......
Cyanide (total) mg/kg CN <2 <2 <2 <2 <2 <2 <2 <2

.........

TEM mg/kg 310 170 140 760 300 390 490 150............
Loss on Ignition %w/w 21.28 ~ ~ 40.43 7.98 12.54 20.60 7.85
Organic matter content % w/w 5.52 1.66 0.23 9.26 3.55 5.66 5.11 4.61

....... , .... ..........
Calorific Value I kJ/kg ~ ~ ~ 5235 ~ ~ ~ ~

......... ....... ........... ......... .... .........................

Phenols (total) mg/kg ~ ~ ~ <0.5 ~ ~ ~ ~

Contract number: SDA/35564(2)
page 3 of 6 pages



SOILS Scott Doherty Associates
Derwentside Business Centre

Consett Business Park
Consett

DH8 G8P

lab Number 35564-1 35564-2 35564-3 35564-4 35564-5 35564-6 35564-7 35564-8
Sample id TP 1 TP 1 TP 1 TP 2 TP 2 TP 3 TP 3 TP 3
Depth (m) 0.50 2.90 4.20 1.85 2.70 sample 1 1.50 4.00

Determ;nands Units

Naphthalene 1 mg/kg - - - 1.7 - -................ .. ..... .................•..•....
Acenaphthylene 1 mg/kg - - 1.2 - -

................ ··········H_ .... ..............
Acenaphthene 1 mg/kg - - - 0.6 - -...... ..........
Fluorene 1 mg/kg - 2.2 - - -

Phenanthrene 1 mg/kg - - - 2.2 - -.- ........
Anthracene 1 mg/kg - - - 11.0 - - - -

..................... "

Fluoranthene ! mg/kg - 0.5 -.-.-- ..- ...................... - .. ........
Pyrene 1 mg/kg - - - 2.1 -

........................ -- ..- .................
Benzo( 13)13nth racene 1 mg/kg - - - 0.9 - -........ .................... .......... ........... ....... ..... ............. ....... ..-
Chrysene 1 mg/kg - - - <0.1

................... .. ......... ".......
Benzo(b )fluoranthene ! mg/kg - 0.7 - -

..... ............
Benzo(k )ffuora nthene 1 mg/kg - - 0.2 - - -

..........
Benzo(a)pyrene 1 rng/kg - - 0.7 -

.................
Indeno( 123cd)pyrene , mg/kg - - 0.6 - -._m ......... .- ........................
o iben z(ah) all thra ce ne 1 mg/kg - - <0.1 - - -

Benzo( 9 hi) per-yl ene 1 mg/kg - - 0.7 - -
.............
PAH(total) 1 mg/kg - - 25 - -

Contract number: SDA/35564(2)
Page 4 of 6 pages



SOILS scott Doherty Associates
Oerwentside Business Centre

Consett Business Park
Consett

DH86SP

Lab Number 35564-1 35564-2 35564-3 35564-4 35564-5 35564-6 35564-7 35564-8
Sample id TP 1 TP 1 TP 1 TP 2 TP 2 TP 3 TP 3 TP 3
Depth (m) 0.50 2.90 4.20 1.85 2.70 sample 1 1.50 4.00

Determinands Units

TPH (C5-ClO) I m9(kg - - - <1 - - - -.......... .................. ..................... .........
TPH (C10-C28) 1 mg/kg - - - 1043 - - - -

.................. ......... ......... ....................
TPH (C28-C40) ! mg(kg - - - 397 - - -......... ..... ......... ....... ............... ............ ................ ............
TPH Aromatic C5-C7 I mg/kg - - - 0.03 - - -........ ................ ................. ...•......
TPH Aromatic C7-C8 I mg(kg - - - <0.01 - - -.......... ......................... -. ..

TPH Aromatic C8~Cl0 I mg(kg - - - <0.01 - - - -....................... ....... ............

TPH Aromatic C10-Cl2 ! mg(kg - - - 2 - - - -
............ ..................... .... ............. .......... ....... ...................

TPH Aromatic C12-Cl6 1 mg(kg - - - 5 - - - -
........... .................. ....... ............ .....................

TPH Aromatic C16-C21 1 mg/kg - - - 25 - - - -
....... .. .........

TPH Aromatic C21-C35 I mg(kg - - - 10 - - -............. ....................
TPH Aliphatic C5-C6 ! mg(kg - - - <0.1 - - - -............. ........... .........

TPH Aliphatic C6-C8 1 mg(kg - - - <0.1 - - - -
....... .....................

TPH Aliphatic C8-ClO I mg(kg - - - <0.1 - - - -
....... ..................... ...........
TPH Aliphatic C10-C12 I mg/kg - - - 88 - - - -

TPH Aliphatic C12~C16 1 mg/kg - - - 165 - - - -

TPH Aliphatic C16-C21 I mg/kg - - 485 - - - -

TPH Aliphatic C21~C35 I mgjkg - - - 702 - - -

Contract number: SDA/35564(2)
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lEACHATES Scott Doherty Associates
Derwentside Business Centre

Consett Business Park
Consett

DH8 GBP

lab Number 35564-4L
Sample id TP 2

Depth 1.85
Determinands Units

Arsenic (total) mg/I As <0.001

Boron (water soluble) mg/I B 0.?9
.......

Cadmium (total) mg/I Cd <0.001
.... -. - - -.-- .......- .....
Chromium (total) mg/l C, <0.003

.

Copper (total) mg/I Cu <0.004
I· .
lead (total) mg/! Pb <0.009

Mercury (total) mg/I Hg <0.001

Nickel (total) mg/I Ni 0.004
I··· . .. I· .

Selenium (total) mg/I Se 0.013

Zinc (total) mg{1 7n <0.070
- -.- ..-.. . .............. ......... - .......--

pH units pH 70

Sulphate mg/I SO, 191
.....

Sulphide , mg/I 5" <0.1

CyanIde (tota!) mg/l CN <0.001
....

Phenols (total) , 'llq/l PhOH <0.0005.--_ ...

PAH (total) , mg/l <0.0001

TPH (Cl0-C40) , mq/I 0.11

Contract number: SDA{35564(2)
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, chemtech
.~en vi milmental

ANALYTICAL TEST REPORT

for

Scott Doherty Associates

Derwentside Business Centre,

Consett Business Park, Consett,

Co Durham, DH8 6BP

Contract name: North Gawber Colliery Site,
Barnsley, Area 2,
(North-West Rail Sidings
Area)
SDAj35565(3)Contract no:

Copies to:
Mark Doherty

Unit 25a - 25b, Number One Industrial Estate, Medomsley Road, Consel!, Co. Durham DH8 6T J
Tel: 01207581260 Fax: 01207581582 Email: info@chemtech-env.co.uk www.chemtech-env.co.uk

mailto:info@chemtech-env.co.uk
http://www.chemtech-env.co.uk


Comments:

Determinations marked! in this report are not included in the UKAS Accreditation schedule
for the laboratory,

Unless otherwise stated, Chemtech Environmental Ltd were not responsible for sampling.

Any opinions and interpretations expressed herein are outside the scope of the laboratory's
UKAS accreditation.

All analysis was carried out using Chemtech Environmental Ltd methods unless otherwise
agreed.

Methods, procedures and performance data are available on request.

Tests marked $ have been subcontracted.

The test results in this report relate only to the actual samples on which testing has been
performed,

This report is confidential and is provided for use by the client and the use of their clients only,

Date submitted for analysis: 30 October 2007

Date tests started: 30 October 2007

Client reference: 08 February 2008

Report Approval

Authorised by: ,J,~Q
Name: John Campbell

Position: Director

Report date: 08 February 2008

This is a supplementary report to report number SDA/35565(2) issued 13 December 2007,

Contract number: SDA/35565(3)
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SOILS Scott Doherty As:>ociates
Derwentside Business Centre

Consett Business Park
Cons~tt

DH86BP

Lab Number 35565-1 35565-2 35565-3 35565-4 35565-5 35565-6 35565-7 35565-8 35565-9 35565-10 35565-11 35565-12
Sample id TP 5 TP 5 TP 6 TP 7 TP 7 TP 7 TP8 TP 8B TP 9 TP 9 TP 10 TP 10
Depth {m} 0.20 1.10 2.20 0.20 1.00 2.60 0.10 1.50 0.50 2.00 0.10 2.00

Determ;nands Units

Arsenic (total) m9jk9 As 29 38 33 34 29 10 23 11 19 52 14 4
.......................... ...

Boron (water soluble) mgjkg B 0.5 0.7 0.7 0.9 0.6 0.6 0.4 0.4 0.7 0.9 0.5 1.5

Cadmium (total) mg/kg Cd 0.3 0.3 <0.2 <0.2 <0.2 <0.2 0.2 <0.2 0.2 <0.2 0.6 <0.2
........

Chromium (total) mgjkg Cr 41 31 10 7 17 18 20 19 13 11 14 22

Copper (total) mgjkg Cu 75 80 81 32 44 26 37 27 28 45 55 24........................ ..............................
LeC3d(total) mgjkg Pb 90 70 57 45 32 45 29 23 21 30 27 10

Mercury (total) ! m9jkg Hg <0.5 <0.5 <0.5 <0.5 <0.5 <O.S <0.5 <0.5 <O.S <0.5 <0.5 <0.5

Ni<:kel (total) mg(kg Ni 32 32 20 13 :20 25 31 32 26 12 18 24......... , ................... .................

Selenium (total) m9jkg Se 0.6 1.2 1.2 1.0 <0.3 0.7 <0.3 <0.3 <0.3 1.3 <0.3 <0.3
.......... ..............

Zinc (total) mgjkg Zn 113 111 Z4 78 50 42 71 72 77 30 114 72

pH units pH 8.0 7.9 8.2 4.0 5.6 6.0 5.9 6.6 7.1 4.0 8.3 8.0
....................... . .................. ...... .....................•..

Magnesium (2: 1 water soluble) mg(1 Mg - - - 18 19 - - - 32 21 - -...... , ............ ........ ....... .........................
SUlphate (2: 1 water soluble) mgjl so, - - - 1810 2627 - - - 3303 933 - -

Sulphate (total) mgjkg SO, 1836 1342 2396 22992 7541 1597 1505 1021 45992 8849 1243 346
..... ............. .................

SUlphide mg/kg 5" <10 <10 22 10 10 14 14 <10 <10 18 18 35
....................

SUlphur (total) I mg/kg 5 - - - 8199 3235 - - 17073 8207 - -

Cyanide (total) mgjkg CN <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2................ ...... "........... ..... ............... ............ ..................
TEM mgjkg 1660 1260 530 270 1780 200 110 50 240 4170 770 2150

Loss on Ignition % w/w 22.97 32.03 39.31 52.59 21.27 - 14.62 5.66 31.10 38.46 12.88 -
Organic matter content ll/O w/w 8.59 9.72 10.86 12.65 6.17 5.74 4.79 3.45 5.48 12.07 4.61 0.95

Calorific Value I kJjkg - 4061 6458 1901 - - - 6230 7277 - -....... .. ............
Phenols (total) mgjkg <0.5 <0.5 <0.5 - <0.5 - - - - <0.5 <0.5 <0.5

.............

Asbestos $ - - - - - - - - - - - -

NAF=Non Asbestos Fibres
Contract number: SDA/3SS65(3)
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SOILS Scott Doherty Associates
Derwentside Business Centre

Consett Business Park
Consett

DH858P

Lab Number 35565-1 35565-2 35565-3 35565-4 35565-5 35565-6 35565-7 35565-8 35565-9 35565-10 35S65-11 35565-12
Sample id TP 5 TP 5 TP 6 TP 7 TP 7 TP 7 TP 8 TP 88 TP 9 TP 9 TP 10 TP 10
Deptll 1m) 0.20 1.10 2.20 0.20 1.00 2.60 0.10 1.50 0.50 2.00 0.10 2.00

Determinands Units

Naphthalene , mg/kg 0.9 0.6 - - - - - - - -

Ace:naphthylene , mg(kg 0.2 0.1 - - - - - - - - - -
..................•. "... ..........•..... .......... ........... ..............

Acenaphthene ! mg(kg 0.2 0.2 - - - - - - - - -.......................•... .......... ..•...
Fluorene , mg(kg 0.2 0.5 - - - - - - - - -

................... ................... ................. ................ .............
Phenanthrene ! mg/kg 1.8 1.8 - - - - - - - - - -........................... ........ ..................................... .....-.........................
Anthracene I mg(kg 0.8 0.8 - - - - - - - - - -
............. .............................. ............ ............ ·..·n····
FJuoranthene , mg/kg 3.0 2.8 - - - - - - - - - -

.......... ............. ......... ..... ..................... ........
pyrene , mg(kg 3.4 3.3 - . - - - - - - -
....................... .......................... ............. ........ ......... ...........
Benzo( a )anthracene I mg/kg 1.7 1.6 - - - - - - - - - -....... ................
Chrysene I mg(kg <0.1 <0.1 - - - - - - - - - -

.........
Benzo( b )fJuoranthene , mg(kg 2.2 2.1 - - - - - - - - - -

............................ ..... .............

Benzo( k )flu ora nthene ! mg(kg 1.4 0.6 - - - - - - - - - -

Benzo(a)pyrene I mg/kg 1.9 1.5 - - - - - - - - -

Indeno(123cd)pyrene , mg(kg 0.2 0.1 - - - - - - - - - -
Diben:z (ah )anthra cene I mg/kg 0.1 <0.1 - - - - - - - - -

Benzo( ghi )peryl ene I mg(kg 0.3 <0.1 - - - - - - - - - -

PAH (total) I mg/kg 18 16 7.8 - 5.8 - - - - 5.3 6.9 <5

NAF=Non Asbestos Fibres
Contract number: SDAj35565(3)
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SOILS Scott Doherty Associates
Derwentside Business Centre

ConsE!:tt Business Park
Consett

OH8 GBP

lab Number 35565-1 35565-2 35565-3 35565-4 35565-5 35565-6 35565-7 35565-8 35565-9 35565-10 35565-11 35565-12
Sample id TP5 TP 5 TP 6 TP7 TP 7 TP 7 TP 8 TP 86 TP9 TP 9 TP 10 TP 10
Depth (m) 0.20 1.10 2.20 0.20 1.00 2.60 0.10 1.50 0.50 2.00 0.10 2.00

Oeterm;nands Units

TPH (C5-CI0) ! mg/kg <1 <1 <1 - <1 - - - - <1 <1 <1

TPH (CI0-08) ! mg/kg <10 638 698 423 - - - 447 883 963
............... ............

TPH (C28-C40) I mg/kg <10 451 463 - 331 - - - - 218 767 1694

TPH Aromatic CS~C7 I mg/kg - <0.01 <0.01 - <0.01 - - - - <::0.01 <0.01 <0.01
.............

TPH Aromatic C7-C8 I mg/kg - <0.01 <O.OJ - <0.01 - - - - <0.01 <0.01 <0.01

TPH Aromatic (8-ClO I mg/kg - <0.01 <0.01 - <0.01 - - - - <0.01 <0.01 <0.01

TPH Aromatic C10-e12 I mg/kg - 1 <1 - <1 - - - - <1 <1 <1

TPH Aromatic e12-e16 I mg/kg - 1 <1 - <1 - - - - <1 <1 <1

TPH Aromatic C16-C21 I mg/kg - 18 4 - 3 - - - 3 4 <1

TPH Aromatic C21-C35 I mg/kg - 11 8 - 6 - - - - 4 6 3
.................. ......................

TPH Aliphatic CS~C6 I mg/kg - <0.1 <0.1 <0.1 - - - - <0.1 <0.1 <0.1

TPH Aliphatic C6-C8 I mg/kg - <0.1 <0.1 - <0.1 - - - <0.1 <0.1 <0.1

TPH Aliphatic C8-CI0 I mg/kg - <0.1 <0.1 - <0.1 - - - . <0.1 <0.1 <0.1

TPH Aliphatic C10-Cl2 I mg/kg - 39 40 - 34 - - - 41 43 9

TPH Aliphatic C12-C16 I mgjkg - 83 65 - 61 - - - - 73 89 26

TPH Aliphatic C16-C21 I mg/kg - 249 179 - 189 - - 165 351 106

TPH Aliphatic C21-C35 I mg/kg - 718 877 470 - - - 386 1167 2515

NAF=Non Asbestos Fibres
Contract number: SDA/3SS65(3)
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SOILS ScoU Doherty Associates
Derwentside Business Centre

ConseU Business Park
Consett

DH8 GBP

Lab Number 35565-13 35565-14 35565-15 35565-16 35565-17 35565-18
Sample id TP II TP 128 TP 13 TP 13 TP 14 TP 14
Depth (m) 0.30 1.50 0.20 3.40 2.10 4.10

Determinands Units

Arsenic (total) mg/kg As 32 27 21 24 22 6......... ,.,..
Boron (water soluble) mg/kg B 0.6 0.5 0.3 0.3 0.4 0.4...... ......................... ............ ..............

Cadmium (total) mg/kg Cd 0.8 0.4 0.2 <0.2 <0.2 <0.2.. ........ .....................
Chromium (total) mg/kg Cr 19 16 21 19 17 17

.............. .....
Copper (total) mg/kg Cu 69 38 41 41 35 18........
Lead (total) mg/kg Pb 39 49 29 25 25 16

..." ......... .......... .........
Mercury (total) ! mg/kg Hg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5............ ......................... ................ , ...........
Nickel (total) mg/kg Ni 34 26 33 27 22 24

.... ...............
Selenium (total) mg/kg Se 0.5 0.5 <0.3 <0.3 <0.3 <0.3

.. .............
Zinc (total) mg/kg Zn 129 80 95 75 65 63..... ......... .................
pH units pH 8.0 7.6 3.5 3.7 3.5 6.7

.................... .........
Magnesium (2: 1 water soluble) mg/l Hg - - 41 49 51 -........ .....................

Sulphate (2:1 water solUble) mg/l 50, - - 1303 1878 944 -
........... ....." ........... ..............

Sulphate (total) mg/kg SO. 3820 1317 8965 6791 8191 4009...........
Sulphide mg/kg 5'· 35 18 43 35 14 10
...................... ............ ... ........................
Sulphur (total) ! mg/kg 5 - - 3554 2750 4482 -

Cyanide (total) mg/kg CN <2 <2 <2 <2 <2 <2.................
TEH mg/kg 460 310 100 70 100 180
Loss on Ignition % w/w 19.72 21.30 14.81 14.3 14.96 -

Organic matter content %w/w 7.13 5.61 4.98 4.76 4.78 1.74.....................
Calorific Value I kJ/kg - - - - -

................................... ............... ... ......... ..................
Phenols (total) mg/kg - - - - - -

.... ..... ...........
Asbestos $ - NAF - - - - -

NAF==Non Asbestos Fibres

Contract number: SDA{3556S(3}
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SOILS Scott Doherty Ao;~od~teo;

Derwentside Business Centre
ConseU Business Park

Consett
DH86BP

lab Number 35555·13 3555514 35555·15 35555·15 35565·17 35555·18
Sample id TP 11 TP 126 TP 13 TP 13 TP 14 TP 14
Depth em) 0.30 1.50 0.20 3.40 2.10 4.10

Determinands Units

Naphthalene 1 mg/kg ..
''''....... . ............

Act"naphthylene 1 rnq/kg ..
..

Acenaphthene , mg/kg .. ..
.- .............. - ........ . . .

Fluorene , mg/kg ...... """'"

Phenanthrere 1 mg/kg .. .. ..
'.
Anthracene , mg/kg

................. . .............................. ...-..'" ........ ,.........-.- .......... '

Fluor~nthene 1 mg/kg
................ """"

Pyrene , mg/kg ..
....... . ................. ...
Be nzo( a)a nthrace ne 1 mg/kg .. ..

.. ........-... .......... ..... ........ .

Chrysene 1 mg/kg

Bemo{ b)fluoranthene , mg/kg ..
. ..................... ... .....

Benzo( k)fluoranthen e 1 mg/kg ..
........ -.-_ .. .......... - . ; ...

Benzo(a)pyrene I mg/kg ..
........

Indeno( 123cd)pyrene , mgjkg
I """".

Dlber' l( ah)antllracene , 'l1g/kg
.... .. ........... , .

Benzo( 9hi} peryt ene I rog/kg .. .. ..
... ' .. . " ..... , " .

PAH (total) , mg/kg .. .. ..

NAF~NonAsbestos Fibres
Contract number: SDA/35565(3)
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SOILS Scott Doherty As..ociates
Derwentside Businesc;Centre

Consett Businec;o; Park

Consett
DH86BP

lab Number 35565·13 35565-14 35565-15 35565-16 35565-17 35565-18
Sample id TP 11 TP 126 TP 13 TP 13 TP 14 TP 14
Depth (m) 0.30 1.50 0.20 3.40 2.10 4.10

Determinands Units

TPH (C5-C10) I <"g/kg -
......... .........

TPH (C10-C28) , mg/kg -
... ..... ....... ..... .........

TPH (C28C40) , rnqjkg
I . ....... ............. ...........
TPH Aromatic C5~C7 I mg/kg .. -

...... •...... ....... l................
TPH A"omatic C7-(8 , mgjkg ......
TPH Aromatic C8-CI0 I mgjkg .. . .....
TPH Aromntic CI0 C12 , mq/kg -

I .. .... ... . ..........

TPH Aromatic (12 C16 I mgjkg
.......... ...

TPH Aromatic C16 ell , mq/kg
.... ... . .... ...... .

TPH ArOmrltic () 1-(35 I mgjkg - -
.. ... ..,-.- ..- .. -,_ ... .. ............... ...........

TPH Aliphatic (5-C6 , mg/kg -
. ... .... j .. ...

TPH Alipl1at·( C6T8 I <"g/kg -
........... '. ... ;.............

TPH Aliphatic C8··CI0 , mq/kg -
.......... - ... .... ............... ; ...... ......

TPH AliphatIC (10-( 12 I mgjkg .. -
..- ......... .................... ; ...

rPH Aliphatic C12-(16 I rng/kg .. -
.... .. ... ;...... ......

TPH Al1pt->at'c (16·C21 , l"'1gjkg -... ....
•

TPH Aliphatic C21-C3S , mq/kg -

NAr""Nor'l Asbestos r-ibres
Contract number: SDA/35565(3)
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LEACHATES Scott Doherty AS50ciates
Derwentside Business Centre

Consett Business Park
Consett

DH8 Gap

Lab Number 35565-2L 35565-11L
Sample id TP 5 TP 10

Depth 1.10 0.10
Determinands Units

Arsenic (total) mg/I As <0.001 0.002..........
Boron (water soluble) mg/I B 0.05 <0.03

..................................... .............. ... ... ...........
Cadmium (total) mg/I Cd <0.001 <0.001

Chromium (total) mg/I C, <0.003 <0.003

Copper (total) mg/I Cu <0.004 <0.004
............................... .. ...... ........................

lead (total) mg/I Pb <0.009 <0.009.............. .................... .. .......................
f"lercury (total) mg/I Hg <0.001 <0.001
................................ .................... ....................... ...........
Nickel (total) mg/I Ni <0.003 <0.003.,...... ................. ................... ....... .......................

Selenium (total) mg/I Se 0.002 <0.001
............................................ .......... ...................... ......
Zinc (total) mg/I Zn <0.020 <0.020.............. ............................. ...............
pH units pH 6.9 7.4................... .............. ............................ ........ ..... ..........
Sulphate mg/I SO, 24 <10
,............ .............
Sulphide ! mg/I 5" <0.1 <0.1
.,........................ ..............
Cyanide (total) mg/I CN <0.02 <0.02
_ ....... .............
t:'henols (total) I mg/I PhOH <0.0005 <0.0005

PAH (total) I mg/I <0.0001 <0.0001

TPH (C10-C40) , mg/I 0.07 0.13

Contract number: SDA/3556S(3)
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Comments:

Determinations marked! in this report are not included in the UKAS Accreditation schedule
for the laboratory.

Unless otherwise stated, Chemtech Environmental Ltd were not responsible for sampling.

Any opinions and interpretations expressed herein are outside the scope of the laboratory's
UKAS accreditation.

All analysis was carried out using Chemtech Environmental ltd methods unless otherwise
agreed.

Methods, procedures and performance data are available on request,

Tests marked $ have been subcontracted.

The test results in this report relate only to the actual samples on which testing has been
performed,

This report is confidential and is provided for use by the client and the use of their clients only,

Date submitted for anaiysis: 30 October 2007

Date tests started: 30 October 2007

Client reference:

Report Approval

Authorised by: J.~
John CampbellName:

Position: Director

Report date: 13 December 2007

This is a supplementary report to report number SDA/35566(1) Issued 30 November 2007.

Contract number: SDA/35566(2)
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SOILS Scott Doherty ASS.......13tes
Derwentside Business Centre

Consett Business Park
Consett

DHB 6BP

lab Number 35566-1 35566-2 35566-3 35566-4 35566-5 35566-6 35565-7 35566-8 35566-9 35566-10 35566-11 35566-12
Sample id TP 16 TP 16 TP 16 TP 17 TP 17 TP 18 TP 18 TP 19 TP 19 TP 19 TP 20 TP 20
Depth (m) 0.30 2.10 3.60 0.20 2.30 0.70 2.00 0.20 1.50 3.40 0.20 1.00

Determinands Units

Arsenic (total) mg/kg As 41 66 12 11 13 32 33 97 195 14 34 27
.............. .......... ............ .
Boron (water soluble) mg(kg B 1.0 0.9 1.8 <0.3 0.3 0.5 0.6 0.7 1.0 0.7 0.4 0.4

......................." ..

Cadmium (total) mg(kg Cd 0.5 <0.2 0.5 0.2 <0.2 0.3 0.2 0.2 0.5 0.3 0.2 0.3
............ ................................. ........... ............. ................
Chromium (total) mg/kg Cr 6 11 19 17 19 6 28 15 33 20 15 14

Copper (total) mg/kg Cu 31 30 23 41 24 25 18 36 66 17 37 55

Lead (total) mgjkg Pb 32 36 40 19 15 31 21 39 49 27 39 39
..............................................
Mercury (total) I mg(kg Hg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0,5 <0.5 <0.5

.......................

Nickel (total) mg(kg NI 27 12 33 27 32 18 10 14 35 24 20 30
............. ...........

Selenium (total) mg(kg Se 1.4 1.2 <0.3 <0.3 <0.3 1.2 <0.3 0.9 <0.3 <0.3 0.9 0.8..............
Zinc (total) m9(kg Zn 54 37 90 70 71 40 60 47 75 79 50 - 62

........................ " .....

pH units pH 2.7 6.0 4.6 4.7 4.4 6.7 5.5 3.8 4.8 5.4 4.5 4.8...............
Magnesiunl (2: 1 water soluble) mg(1 Mg 221 88 - - - - - 64 23 90 - -

. ....................... .................... .... ........
Sulphate (2: 1 water soluble) mgjl SO, 2683 2012 - - - - - 2114 1983 25406 - -
...... .....................
Sulphate (total) mg(kg SO, 21354 22325 3713 1243 2272 2610 1399 22309 15945 5384 3433 2519
..............•....... . ............. ........ ... ............
Sulphide mg(kg S'~ 35 31 31 31 35 31 35 31 174 69 162 149

..................... .......
Sulphur (total) I mgjkg 5 10350 10140 - - - - - 7874 6928 2231 - -

...............

Cyanide (total) mg/kg CN <2 <2 <2 <2 <2 <2 <2 <2 7.4 <2 <2 <2
................ ...............

TEM m9(kg 280 180 400 <50 <50 280 180 90 <50 220 <50 <50
....................... ......... ...................... ...................... ......

Loss on Ignition % w/w 46.58 25.18 - 7.72 3.72 43.64 - 15.85 3.69 - 19.68 19.72
.............. ...........

Organic matter content % w/w 8.35 3.81 3.01 2.96 2.58 2.56 6.54 1.64 5.19 0.55 1.07 11.90
...................... ..............................

Calorific Value I kJ(kg 11488 5142 - - - 9808 - - - - -
...................... , .................... .............. .............. .........
Phenols (total) mg(kg - - - - - - - - - - -

Contract number: SDA/35566( 2)
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SOILS Scott Doherty A~__ci3tes
Oerwentside Business Centre

Consett Business Park
Consett

DH868P

Lab Number 35566-1 35566-2 35566-3 35566-4 35566-5 35566-6 35566-7 35566-8 35566-9 35566-10 35566-11 35566-12
Sam~!e Id TP 16 TP 16 TP 16 TP 17 TP 17 TP 18 TP 18 TP 19 TP 19 TP 19 TP 20 TP 20
Depth (m) 0.30 2.10 3.60 0.20 2.30 0.70 2.00 0.20 1.50 3.40 0.20 1.00

Determinands Units

Naphthalene ! mg(kg - - - - - - - - - - -....... .........
Acenaphthylene I mgjkg - - - - - - - - - - - -....... .............•..... .............
Acenaphthene I mg(kg - - - - - - - - - - -

.... « ................ .........
Fluorene I mg(kg - - - - - - - - - - - -......... .............. ............ .......... ............. ........ .. ............ .............
Phenanthrene ! m9(kg - - - - - - - - - - - -.............. ............... ...................... ........ ............ .................. ........
Anthracene I mg(k9 - - - - - - - - - - - -......... ................. .................... ..............
Fluoranthene I mgjkg - - - - - - - - - - - ............... ......... .............. ....... ....... ...........
pyrene ! mg(kg - - - - - - - - - - - -

.............. ....... .............
Benzo( a) anth race ne I mg(kg - - - - - - - - - - - .

Chrysene I mgjkg - - - - - - - - - - - -
................

Benzo( b)fl uOrantlle ne I m9(kg - - - - - - - - - - - -..................... ................... .............. .................. .............
Benzo( k)fl uoranthe ne ! m9(kg - - - - - - - - - - - -
................ .................................. ............ ........... ............... .............
Benzo (a) pyrene I mgjkg - - - - - - - - - - - -
........ ............... .. ......... ... ........... .. .... .,...
Indeno( 123cd)pyrene I mgjkg - - - - - - · - . -......,... .................
Dibenz( ah)a ntll racene I mg/kg - - - - - - - · - - -

Benzo(ghi)perylene I mg(kg - - - - - - - - - - - -
....................... ................. ..........

PAH (total) I mg(kg - - - - - - · - - -

Contract number: SDAj3SS66(2)
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SOILS Scott Doherty As~_...;iates
Derwentside Business Centre

Consett Business Park
Consett

DHB 6BP

Lab Number 35566-1 35566-2 35566-3 35566-4 35566-5 35566-6 35566-7 35566-8 35566-9 35566-10 35566-11 35566-12
Sample id TP 16 TP 16 TP 16 TP 17 TP 17 TP 18 TP 18 TP 19 TP 19 TP 19 TP 20 TP 20
Depth (m) 0.30 2.10 3.60 0.20 2.30 0.70 2.00 0.20 1.50 3.40 0.20 1.00

Determinands Units

TPH (C5-ClO) I mg(kg - - - - - - - - - - -....................................... ....... ............. ...........
TPH (C10-C28) ! mg(kg - - - - - - - - - - - -....................... ....... ........ .. ....... ...............
TPH (C28-C40) ! mg(kg .. - - - - - - - - - - -.............................• .... ................ , .....
TPH Aromatic C5-C7 ! mg(kg .. - - - - - - - - - - -......, .. ........... ........ ........... .,. .............. ...............................
TPH Aromatic C7-CB I mg/kg .. - - - - - - - - - - -............................. ................... ........... .. ..............
TPH Aromatic CB-ClO ! mg/kg .. .. - - - - - - - - .. ..
...........•...... ...................... ................ ........... ..........
TPH Aromatic C10-Cl2 I mg(kg .. - - - - - - .. - - .. -............. ......... ................. ........... ...... .....................
TPH Aromatic C12-Cl6 ! mg/kg - - - - - - - - - - ..

............ .............................. ........... .............. .....
TPH Aromatic C16-C21 ! mg(kg - - - - - - - - - - - ..

.....................•.. .............. ... ....... ., ... ........... ,.

TPH Aromatic C21-C35 ! mgJkg - - - - - - - - - - - -........... ................... .... .......•....
TPH Aliphatic C5-C6 I mg(kg - - - - - - - - - - - -.......... .......................... ........ ........ ..... ...... ""'.

TPH Aliphatic C6-C8 I mg/kg - - - - .. - - - - - - -..... .......... .................. ....... " ........ ..... .................
TPH Aliphatic CB-ClO ! mg(kg .. - - - - - - - - - - -

TPH Aliphatic ClO-Cl2 I mg/kg .. - - - - - - - - - - -
.......... ......... .............. .,... .......... ............. ... ...........................
TPH Aliphatic Cl2-Cl6 ! mg/kg - - - - - - - - - - -

............ ., .. . ..... .....
TPH Aliphatic C16-C21 I mg(kg .. - - - - - - - - - - -

TPH Aliphatic C21-C35 I mg(kg .. - - - - - - - - - - -

Contract number: SDA/35566{2)
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SOILS Scott Doherty As:....ciates
Derwentside Business Centre

ConseU: Business Park:

Consett
DHB GBP

Lab Number 35566-13 35566-14 35566-15 35566-15 35566-17 35566-18 35566-19 35566-20 35566-21 35566-22 35566-23 35566-<4
Sample id TP 20 TP 21 TP 21 TP 22 TP 22 TP 22 TP 23 TP 23 TP 24 TP 25 TP 26 TP 26
Depth (m) 2.00 1.00 4.00 0.50 2.00 4.00 <.50 4.00 0.60 1.00 0.20 3.00

Determinands Units

Arsenic (total) mg(kg As 12 29 6 10 11 9 33 8 29 62 47 43
........ ...........

Boron (water soluble) mg(kg B 0.7 0.9 1.4 1.4 1.< 1.3 1.3 1.5 0.5 1.1 0.6 0.6
Cadmium (total) mg{kg Cd 0.< 0.6 0.3 0.3 0.3 0.3 G.< G.4 G.5 0.5 0.5 0.7
..................... ........................... ...... ...... ........ ..... .......... .........
Chromium (total) mg(kg Cr 10 14 <4 15 15 <0 11 19 <4 18 24 40

......... ,........................ ................ .......................

Copper (total) mg(kg Cu 24 78 17 28 28 12 50 11 49 72 45 66
.......................

Lead (total) mg(kg Pb <1 8 14 2< <4 14 15 19 36 30 50 161
......... ..... ................ .." .... ..... ....•.....• ........ ..............
Mercury (total) ! mg/kg Hg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0,5 <0.5 <O.S <O.S <0.5
...... ................. ............ ................... .. ......... ..,....,.......
Nickel (total) mg(kg Ni <1 56 30 26 <6 13 <5 16 40 46 37 30

........... ........... ,...........
Selenium (total) mg(kg Se 0.3 0.9 <0,3 <0.3 <0.3 <0.3 1.6 <0.3 <0.3 <0.3 0.4 1.<
............. ,.............. ...... .........
Zinc (total) mg(kg Zn 48 40 70 57 61 41 18 53 83 6< 99 198
.,....,..... ............ ..,...... .......,............ " .......
pH units pH 6.0 4.6 3.6 7.0 7.0 6.4 4.4 6.5 6.8 6.9 7.0 7.9
.. ..... ........... ........•....• ... ........... .. .......... ,.....
Magnesium (2: 1 water soluble) mgll Mg - 29 103 - · 104 5.8 · · 59 . ·

................. ...... ................ ,................. ....... ,... ......
Sulphate (2: 1 water soluble) mg(1 SO, - 77 15 - · 38 62 · · 52 - -
Sulphate (total) mg(k9 SO, 1«7 31669 9961 1786 13<5 5458 12364 1588 1251 18975 3614 1811.,..... ..................... ",.......... ......
Sulphide mg(kg 5'· no <10 <10 73 75 81 77 87 73 77 <10 73

,...... ................. "... ........ ..............

Sulphur (total) I mg(kg 5 . 13050 3n9 · · <448 5030 - 7654 - ·
.......... .................... ,.......... ................... ,...
Cyanide (total) mg(kg eN <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
TEM mgjkg 360 <50 120 80 <00 <50 <50 460 90 50 110 840
loss on Ignition %wjw <8.40 17.23 - 19.76 13.79 - <9.60 · <0.65 18.<4 10.34 ·

Organic matter content %w/w 9.36 9.41 5.52 0.51 3.27 6.20 3.58 6.39 2.25 7.65 7.54 4.90
...............................

Calorific Value I kJ(kg 7507 . . · - . 10963 - · -
.....,.

Phenols (total) mg/kg . . . · · . . · · - - <O.S

Contract number: SDA/35566(2)
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SOILS Scott Doherty As""..ciates
Derwentside Business Centre

Consett Business Park
Consett

DH8 GBP

Lab Number 35566-13 35566-14 35566-15 35566-16 35566-17 35566-18 35566-19 35566-20 35566-21 35566-22 35566-23 35566-2.4
Sample id TP 20 TP 21 TP 21 TP 22 TP 22 TP 22 TP 23 TP 23 TP 24 TP 25 TP 26 TP 26
Depth (m) 2.00 1.00 4.00 0.50 2.00 4.00 2.50 4.00 0.60 1.00 0.20 3.00

Determinands Units

Napllthalene ! mg/kg - - - - - - - - - - - 0.3...".- .... .. ...............
Acenaphthylene ! mg/kg - - - - - - - - - - 1.0.... ............................... .............. .. .. ............ ...........
Acenaphthene I mg{kg - - - - - - - - - - - 0.1................... ........... ..."........ ..... ,.. ....... ...... . .......... ...........
Fluorene I mg/kg - - - - - - - - - - - 0.3....... ............ .............. ......... .. ... ..........
Phenanthrene I mg/kg - - - - - - - - - - - 7.6............ ................. ...............
Anthracene ! mg/kg - - - - - - - - - - - 2.9
...................... ....... .......................... .................. .................... .....
F(uoranthene ! mg/kg - - - - - - - - - - 9.9..... ........................... ,..... ..................... .............. .... ......... ........
Pyrene ! mg/kg - - - - - - - - - - 7.9

........... .................
Benzo( a) anthracene ! mg/kg - - - - - - - - - - - 5.1

.......... .................. ................. ..... ...................... ........
Chrysene I mg/kg - - - - - - - - - - - 1.0

.................... ........... ..................

Benz.o( b)fluoranthene I mg/kg - - - - - - - - - 4.1......... ........ ..................... ......... .......... ..................
Benzo{ k)fluoranthene ! mg/kg - - - - - - - - - 2.7
............ ............... .. .... ..... ................
Benzo(C1)pyrene ! mg/kg - - - - - - - - - - - 4.0

................... ..... ........ ,......... ..........

Indeno( 123cd)pyrene I mg/kg - - - - - - - - - - 2.2................ ........... ....... ..................... .. ... ....
Dibe nz( all)a ntllracen e I mg/kg - - - - - - - - - - 0.5

Benzo( ghi)perylene ! mg/kg - - - - - - - - - - - <0.1
.......................

PAH (total) I mg/kg - - - - - - - - - - 50

Contract number: SO!,/35566(2)
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SOILS Scott Doherty As~..dates
Derwenlside Business Centre

Consett Business Park
Consett

DHB GBP

Lab Number 35566-13 35566-14 35566-15 35566-16 35566-17 35566-18 35566-19 35566-20 35566-21 35566-22 35566-23 35566-24
Sample id TP 20 TP 21 TP 21 TP 22 TP 22 TP 22 TP 23 TP 23 TP 24 TP 25 TP 26 TP 26
Depth (m) <.00 1.00 4.00 0.50 <.00 4.00 2.50 4.00 0.60 1.00 0.20 3.00

Determinands Units

TPH (C5-ClO) I mg/kg - - - - - - - - - - - <1
................. ." .... ................

TPH (C10-C28) I mg/kg - - - - - - - - - - - 553
................... .......... ....,. .......................

TPH (C28-C40) ! mg/kg - - - - - - - - - - 284.......... ......."................ ....... ......... ........... .............
TPH Aromatic C5-C7 I mg/kg - - - - - - - - - - - <0.01..... .................. ........ ........ ..... ........ ...........................
TPH Aromatic C7-C8 I mg/kg - - - - - - - - - - - <0.01
...........•...... ........................................ ............ .........................
TPH Aromatic C8-ClO ! mg/kg - - - - - - - - - - - <0.01
..........•. ....... ......................... .. ...... ............... .........
TPH Aromatic C10-Cl2 ! mg/kg - - - - - - - - - - - <1................ ........... ..... ..... .. ......................
TPH Aromatic C12-Cl6 ! mg/kg - - - - - - - - - - 5
............. ...................... ................ ........... .... ......... .. ...................
TPH Aromatic C16-C21 ! mg/kg - - - - - - - - - - - 41

TPH Aromatic C21-C35 I mg/kg - - - - - - - - - - - 27
................. ....." ..

TPH Aliphatic C5-C6 I mg/kg - - - - - - - - - - - <0.1...................... .......... ....... .................. .......... ..................
TPH Aliphatic C6-C8 I mg/kg - - - - - - - - - <0.1

.............................. .................... ............. .............
TPH Aliphatic C8~Cl0 ! mg/kg - - - - - - - - - - - <0.1
............

TPH Aliphatic ClO-Cl2 I mg/kg - - - - - - - - - - - 33.......... .........
TPH Aliphatic Cl2-C16 I mg/kg - - - - - - - - - - - 71............
TPH Aliphatic C16-C21 ! mg/kg - - - - - - - - - - - 232
..............
TPH Aliphatic C21-C35 I mg/kg - - - - - - - - - - - 501

Contract numbel': SDA/35566{2.)
Page S of 9 Pages



LEACHATES Scott Doherty As!:t....dates
Derwentside Business Centre

Consetl: Business Park
Consett

DH86BP

Lab Number 35566-14L
Sample id TP 21

Depth 1.00
Determinands Units

Arsenic (total) mg/I As <0.001
................. ....................... ........ ............ ...........
Boron (water soluble) mg/I B <0.03

.......................... ........ ........... ..... ...........
Cadmium (total) mg/I Cd <0.001

................. ....... ............. ......... ..................... ......... " ............
Chromium (total) mg/I Cr <0.003

..................•.. ................ ........................ .... ........... .........
Copper (total) mg/I Cu <0.004........ ......................... ........... ..... ..... ......................... ........
Lead (total) mg{1 Pb <0.009

........... ..................... ...... ............... ....... .................... ...... ..............

Mercury (total) mg{1 Hg <0.001.............. .......... ................... ........... .............. ............... ... ......... ........... ...........
Nickel (totaf) mg/f Ni 0.021...... ...... ................ ............. "... ....... .................

Selenium (total) mg/I 5e 0.002
.............. .......... .................. ...... ......... .... .................. ..............

Zinc (total) mg/I Zn 0.044
............... .......... ................

pH units pH 4.8.............. .............. ............. ..... .......... .................

Sulphate mg{1 SO, 780
......................

Sulphide I mg{1 5'· .:::0.1
...................

Cyanide (total) mg/I CN <0.02...........
Phenols (total) I mg/l PhOH <0.0005

PAH (total) I mg/I <0.0001

TPH (C10-C40) I mg{1 0.10

Contract number: SDA/35566(2)
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Comments:

Determinations marked! in this report are not included in the UKAS Accreditation schedule
for the laboratory.

Unless otherwise stated, Chemtech Environmental Ltd were not responsible for sampling.

Any opinions and interpretations expressed herein are outside the scope of the laboratory's
UKAS accreditation.

All analysis was carried out using Chemtech Environmental Ltd methods unless otherwise
agreed.

Methods, procedures and performance data are available on request.

Tests marked $ have been subcontracted.

The test results in this report relate only to the actual samples on which testing has been
performed.

This report is confidential and is provided for use by the client and the use of their clients only.

Date submitted for analysis: 30 October 2007

Date tests started: 30 October 2007

Client reference:

Report Approval

Name:

J ~.--_plb~rJ.!)
John Campbell

Authorlsed by:

Position: Director

Report date: 13 December 2007

This Is a supplementary report to report number SDA/35S67(1) issued 30 November 2007.

Contract number: SDA/3S557(2)
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SOILS Scott DOherty Associates
Derwentside Business Centre

Consett Business Park
Consett

OH86BP

Lab Number 35567-1 35567-2 35567-3 35567-4 35567-5 35567-6 35567-7 35567-8 35567-9 35567-10 35567-11 35567-12
Sample id TP 27 TP 27 TP 28 TP 28 TP 28 TP 29 TP 29 TP 30 TP 30 TP 31 TP 31 TP 32
Depth (m) 0.20 3.00 0.50 1.50 2.60 0.50 1.50 1.00 1.50 0.20 1.00 1.70

Determ;nands Units

Arsenic (total) mg/kg As 61 57 7 71 5 80 10 31 6 3 5 43........... ....... ........ .................. ................... ........ ..............................
Boron (water soluble) mg/kg B 1.0 0.9 0.5 0.8 0.3 1.3 0.5 1.1 0.5 0.2 0.4 1.1................................. ,.......... ............. ............... ....... ..............
Cadmium (total) mg/kg Cd 0.5 0.7 0.4 0.3 0.3 0.4 0.4 0.7 0.5 0.4 0.6 0.4.... ............................... ............... ................. ....... ......... .............
Chromium (total) mg/kg Cr 27 17 22 19 21 17 19 19 21 20 17 16....... ........................ ............... ............ .............. ............
Copper (total) mg/kg Cu 29 31 19 19 15 30 19 20 12 17 10 25............ ........... ............... ,.... ............ ... ........... ......................... .....

Lead (total) mg/kg Pb 46 71 18 21 12 39 14 49 20 15 15 23
.......................... .......... .......... ............. ............. ...................
Mercury (total) ! mg(kg Hg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
............................. ........................ ........... .. .....................
Nickel (total) mg/kg Nt 25 26 27 17 23 23 25 34 9 29 17 27.......... ............. ............... ...... .... ...... ........... ...........
Selenium (total) mg/kg Se <0.3 0.8 <0.3 <0.3 <0.3 1.2 <0.3 0.4 0.7 <0.3 0.9 0.7... ........ .......... ........ . ... ...............................

Zinc (total) mg/kg Zn 76 139 70 47 57 51 63 115 45 64 56 59... .......... ................... ........ .......... .......... ...............................
pH units pH 5.4 6.7 6.1 4.2 5.5 4.2 6.3 5.5 6.6 6.0 6.9 6.7............................ ......................... ....... ............. ..................
Magnesium (2:1 water soluble) mg(1 Mg 25 g5 - 33 - 130 70 - 34 - - gO................................. .............. ... ...............................

Sulphate (2:1 water soluble) mg/I SO, 1218 1524 - 318 - 107 145 455 - - 1436
........... ........................ ..................
Sulphate (total) mg/kg SO, 15719 16711 963 9615 519 20547 10027 1704 7219 1013 1342 5820...........
Sulphide mg/kg 5" <10 28 <10 <10 73 < 10 28 <10 <10 <10 12 93

........................ ............. .... .. ..................
Sulphur (total) I mg/kg 5 7457 6726 - 3430 - 6902 3324 - 584 - - 8671
..............
Cyanide (total) mg/kg CN <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
TEM mg/kg 80 100 <SO <50 <50 200 130 230 70 130 130 230
....... .......................... ..............
Loss on Ignition % w/w g.09 15.08 5.02 7.54 3.51 20.47 4.13 10.41 - 4.36 - 3.91

....... ..............................

Organic matter content %w/w 1.81 4.73 1.81 2.44 1.39 5.54 1.37 5.11 1.04 2.04 0.75 ].50
.................. .............

Calorific Value I kJ/kg - - - - - - - - - - - -
.............. ......

Phenols (total) mg/kg - - - - - - - - - - - -

Contract number: SDA/35567(2)
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SOILS Scott Doherty A.ssoCiates
oerwentside Business Centre

Consett Business Park
Consett

DH86BP

Lab Number 35567-1 35567-< 35567-3 35567-4 35567-5 35567-6 35567-7 35567-8 35567-9 35567-10 35567-11 35567-1<
Sample id TP 27 TP 27 TP 28 TP 28 TP 28 TP 29 TP 29 TP 30 TP 30 TP 31 TP 31 TP 32
Depth (m) 0.20 3.00 0.50 1.50 <.60 0.50 1.50 1.00 1.50 0.<0 1.00 1.70

Determinands Units

Naphthalene \ mgjkg - - - - - - - - - - - -................ ................... ...... ............. ....... .. ..... ................... ............
Acenaphthylene 1 mgjkg - - - - - - - - - - -...................... ....."" ..-----._ ..... ---------- . ---- ---- .... .............
Acenaphthene ! mgjkg - - - - - - - - - - - -...... ......... ........... ......... ............. ............ ................
Fluorene ! mg/kg - - - - - - - - - - - -.......................... ...............•....... ........ .. ....... ...................
Phenanthrene ! mgjkg - - - - - - - - - - - -
.............. ..............•. ..... ........... ...... ........... ...................... ........
Anthracene ! mgjkg - - - - - - - - - - - -

.................... ......... ................. .......... ............. ......
Fluoranthene ! mg/kg - - - - - - - - - - - -

.................. .......... .................... .......... .......................
Pyrene ! mg/kg - - - - - - - - - - - -

................. ".... ............. ... ......... .........
Benzo( a)a nthracene ! mgjkg - - - - .. - - - - - - -............ ...... "... ................ .............. ........... ..............
Chrysene 1 mg/kg - - - - - - - - - - - -.. ....... .............. ",,,. .................. ...... .... .........

Benzo( b)fluoranthene ! mgjkg - - - - - - - - - - - -
.............................. ................... ..... .... .. .....................

Benzo( k)fluoranthene ! mgjkg - - - - - - - - - - ..
.......... ......... " ....................... ...... .. . ..............

Benzo(a)pyrene ! mgjkg - - - - - - - - - - - -
........... ........... ,.......... ........
Incfeno( 123cd )pyrene 1 mg/kg - - - - - - - - - - -
............. ............. ........
Di be nz( ah)a nthrace ne 1 mgjkg - - - - - - - - - - -

................. ..................... ...... ........ ..... ............ ..........
Benzo (g hi) pery lene 1 mgjkg - - - - - - - - - - - -

........... ...........
PAH (total) 1 mgjkg - - - - - - - - - - - -

Contract number: SDA{35567(2}
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SOILS Scott Doherty Associates
Derwentside Business Centl"e

Consett Business Park
Consett

DHB 6BP

Lab Number 35567-1 35567-2 35567-3 35567-4 35567-5 35567-6 35567-7 35567-8 35567-9 35567-10 35567-11 35567-12
Sample id TP 27 TP 27 TP 28 TP 28 TP 28 TP 29 TP 29 TP 30 TP 30 TP 31 TP 31 TP 32
Depth (m) 0.20 3.00 0.50 1.50 2.60 0.50 1.50 1.00 1.50 0.20 1.00 1.70

Determinands Units
TPH (CS-ClO) ! mg/kg - - - - - - - - - - -................. .................................. .........
TPH (ClO-C2B) I mg/kg - - - - - - - - -......... . ......................... ............
TPH (C28-C40) ! mgjkg - - - - - - - - - - - -
...................
TPH Aromatic C5-C7 I mg/kg - - - - - - - - - - -
TPH Aromatic C7-CS ! mg/kg - - - - - - - - - - - -......." .. ............................ .......... ............ ".......
TPH Aromatic CB-ClO I mg/kg - - - - - - - - - - - -........... ..... .................
TPH Aromatic ClO-Cl2 I mg/kg - - - - - - - - - - - -.... .......................................... ........... ............. . ...................
TPH Aromatic C12-Cl6 I mg/kg - - - - - - - - - - -
..................... .................. ..................... ."... ..... ................. ........
TPH Aromatic CI6-C21 I mg/kg - - - - - - - - - . -

............ ............................ ... ...........
TPH Aromatic C2l-C35 ! mg/kg - - - - - - - - - - . -
....... ................... ........... ............ .............. ..... ....................
TPH Aliphatic C5-C6 I mg/kg - - - - - - - - - - -
...... "....... ....................... ........... ..... ............. ....................
TPH Aliphatic C6-CB ! mgjkg - - - - - - - - - - - -
............... ...................................... ................. ........
TPH Aliphatic C8-Cl0 ! mg/kg - - - - - - - - - - - -

.........................

TPH Aliphatic CIO-C12 I mgjkg - - - - - - - - - - - -
....."..... ........................... ........... ...... ......... ......... .....................
TPH Aliphatic CI2-C16 I mgjkg - - - - - - - - - - - -
............ ........... ...... ....... ......................
TPH Aliphatic CI6-C21 I mg/kg - - - - - - - - - - -

TPH Aliphatic CZl-C35 I mg/kg - - - - - - - - - -

Contract number: SDA/35567( 2)
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SOILS Scott Doherty A5~L1dates
Derwentside Business Centre

Consett Business P",rk
Consett

DH8 GBP

Lab Number 35567-13 35567-14 35567-15 35567-16 35567-17 35567-18 35567-19 35567-20 35567-21 35567-22 35567-23 35567-24
Sample id TP 33 TP 33 TP 34 TP 34 TP 35 TP 36 TP 36 TP 36 TP 37 TP 40 TP 40 TP 42
Depth (m) 0.20 1.20 0.20 3.20 2.50 0.20 1.30 3.60 2.00 0.20 1.70 1.30

Determinands Units

Arsenic (total) mg/kg As 65 34 132 52 30 9 21 6 5 <1 4 4......................... ................. ......... ................ ......................

Boron (water soluble) mg/kg B 0.4 o.a 1.4 1.4 0.8 0.3 0.8 0.7 0.6 0.6 0.6 0.3
....................... ..... ....................

Cadmium (total) mg/kg Cd 0.4 0.4 0.4 0.5 0.4 0.3 0.4 0.4 <0.2 <0.2 0.3 0.3......... ................... ..............•...

Chromium (total) mgjkg Cr 17 12 15 16 15 13 16 17 2 2 17 17
............ ........

Capper (total) mg/kg Cu 36 22 29 24 24 14 29 9 9 11 12 12
.................. ........... .........

Lead (total) mg/kg Pb 44 31 31 33 24 24 22 18 25 11 10 8
.......................•....• ............

Mercury (total) ! mg/kg Hg <0.5 <0.5 <0.5 <0.5 <O.S <0.5 <O.S <0.5 <O.S <0.5 <0.5 <0.5............. ........ .........
Nickel (total) mg/kg Ni 19 23 14 27 26 18 26 13 7 13 12 22
........ ..................... ......... ............. ........... ....
Selenium (total) mg/kg Se 0.8 0.6 1.9 0.6 0.4 0.4 0.4 0.5 <0.3 <0.3 <0.3 <0.3

................................ ..... ........ .....

Zinc (total) mg/kg Zn 62 63 46 68 64 30 65 SO 23 34 40 50
.......... .......................... ......• .............. ...........
pH units PH 3.4 7.7 3.4 6.6 6.9 7.9 6.6 7.3 4.3 4.7 6.5 7.9
.......................... ........ ......... ..................
Magnesium (2: 1 water soluble) mg/I Mg 16 - 132 321 91 - 65 - - - - -..... ...................................... ................ .. ..... .........
Sulphate (2: 1 water soluble) mg/I SO, 342 - 2573 3192 1131 - 951 - - - - -

............................ ............ .. ................. ., ......
Sulphate (total) mg/kg SO, 9442 4371 31948 15616 6182 1762 7285 1432 4536 1556 938 527
................ ............. .... ..... .................. ......... .. .. ........

SUlphide mg/kg S,· 36 32 <10 16 16 77 32 20 12 <10 <10 <10
............ ............ ......... ............... .....................
Sulphur (total) I mg/kg S 3444 - 8586 8235 6496 - 3217 - - - -

........ ............... .." ..........................

Cyanide (total) mg/kg CN <2 <2 4.6 <2 <2 <2 <2 <2 <2 <2 <2 <2
.........

TEM m9/kg 130 160 170 70 150 1470 170 160 240 160 200 90
.. ...... .................... ................. .......... .... .. .....................

Loss on Ignition % w/w 15.39 15.22 20.14 16.99 14.83 5.56 15.67 - 65.75 41.09 - -

Organic matter content % w/w 4.68 5.08 5.33 5.91 4.16 2.40 5.59 2.03 14.95 8.55 1.38 0.38
........................

Calorific Value I kJ/kg - - - - - - - - 13389 7875 - -

Phenols (total) mg/kg - - - - - <O.S - - - - -

Contract number: SDA/35567(2)
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SOILS Scott Doht'!rty As!.._d<lt:es
Derwentside Business Centre

Consett Business Park
Consett

DHB 6BP

Lab Number 35567-13 35567-14 35567-15 35567-16 35567-17 35567-18 35567-19 35567-20 35567-21 35567-22 35567-23 35567-24
Sample id TP 33 TP 33 TP 34 TP 34 TP 35 TP 36 TP 36 TP 36 TP 37 TP 40 TP 40 TP 42
Depth (m) 0.20 1.20 0.20 3.20 2.50 0.20 1.30 3.60 2.00 0.20 1.70 1.30

Determinands Un;ts

Naphthalene I mglkg - - - - - 0.8 - - - - - -
...,............. ............ ....... -

Acenaphthylene I mglkg - - - - 0.9 - - - - -.......................... ........
Acenaphthene I mg/kg - - - - - 0.3 - - - - - -............. - ..
Fluorene , mg/kg - - 0.3 -
Phenanthrene , mglkg - - - - 2.0 - - - -................... ...................•... ................
Anthracene ! mg/kg - - - 1.6 - - - - -
- ..... .............. "..... .................... ...... ................ . ............... ".......
Fluoranthene I mg/kg - - - 5.0 - - - - -

....... "........ ................. ............. . ............ ...... ........ ......................
pyrene , mglkg - - - - 4.8 - -....... .... -..... _ ... ......... ............. .. .... .........................
Benzo(a)anthracene I rngjl<g - - - - - 3.8 - -...... .. - ......................... .......... .................
Chrysene I mg/kg - - - - - 1.2 -

........................
Benzo(b )Fluoranthene , mgjkg - - - 5.3

.......................... ............ ..... ........... ...........
Benzo( k)flu ora nttlene I mglkg - - - 2.7 - -

.. .............. ......... .... ..... ......................

Benzo(a)pyrene I mg/kg - - - - 5.0 - -.- ............... - .. ..................

Indeno(123cd)pyrene , mg/kg - - - - 3.9 - - -
.......................... .................. ........

Di benz( ah)anth racene f mg/kg - 0.7 - - -

Benzo( 9hi) peryle ne I mglkg - - - 3.6 - - - -

PAH (total) , mg/kg - - - 42 -

Contract number: SDA/35567(2)
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SOILS Scott Doherty A5~....ciates
Derwentside Business Centre

Consett Business Park
Consett

DH868P

Lab Number 35567-13 35567-14 35567-15 35567-16 35567-17 35567-18 35567-19 35567-20 35567-21 35567-22 35567-23 35567-24
Sample id TP 33 TP 33 TP 34 TP 34 TP 35 TP 36 TP 36 TP 36 Tp 37 TP 40 TP 40 TP 42
Depth (m) 0.20 1.20 0.20 3.20 2.50 0.20 1.30 3.60 2.00 0.20 1. 70 1.30

Determinands Units

TPH (C5-ClO) I mg(kg - <1 - - -
- .....................................•....

TPH (C10-C28) I mg(kg - - 410 - - - -
......... .......... ............... "........ .....

TPH (C28-C40) ! mg/kg - 492 - - -.............
TPH Aromatic C5-C7 I mg/kg - - - - - 0.01 - - - - -

.........................................
TPH A~omatic C7-C8 I mgjkg - - - - <0.01 - - - - - -
TPH Aromatic C8-ClO I mg/kg - - - - <0.01 - - - - -..... -- ....... .... .......... " .... ......... ..... ................... ......
TPH Aromatic C10-C12 I mgjkg - - - - 2 - - - -

TPH Aromatic C12-(16 I mg(kg - - - 4 - - -............... -- ................. .... ..... ...." .....
TPH Aromatic C16-C21 I mg/kg - - - - - 19 - - -.............. . .........................•..... ............... .........
TPH Aromatic C21-C35 I mg/kg - - - - - 37 - - - -............... ................ ......... ............. .......... ..... .................
TPH Aliphatic CS-C6 I mg/kg - - - - <0.1
................................ ............. .............. - ...- ...
TPH Aliphatic C6~CB ! mg/kg - - - - - <0.1 - - - -.......................... .............................

TPH Aliphatic CB-ClO I mg/kg - - - - - <0.1 - - - - -

TPH Aliphatic C10-C12 I mg/kg - - - 15 - - - -

TPH Aliphatic C12-C16 I mg/kg - - 37 - -

TPH Aliphatic C16-C21 , mg/kg - - - - 75 - - -
...."........ ................. - ...
TPH Aliphatic C21-C35 , mg/kg - - - 774 -

Contract number: SDA/35567(2)
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SOILS Scott Doherty AS~<1date5
Derwentside Business Centre

Consett Business Park
Consett

DH8 GBP

Lab Number 35567-25 35567-26 35567-27 35567-28 35567-29 35567-30 35567-31
Sample id TP 43 TP 43 TP 44 TP 44 TP 45 TP 46 TP 46
Depth (m) 1.00 2,00 0,20 3,20 0,20 1.40 2,00

Determinands Units

Arsenic (total) mg/kg As 5 8 75 17 14 12 1............ ............... ........ ....... ....................
Boron (water soluble) mg/kg B 1.2 1.2 0.6 1.2 2,0 0.8 0.5
............. ,....... ................ ................ ...............................
Cadmium (total) mg/kg Cd 0.2 0.5 0.3 0.4 1.0 0.4 0,3
......... ................... .............. ..... ........ ................ ...... ........................
Chromium (total) mg/kg Cr 10 14 13 15 49 15 17........... " . ........................
Copper (total) mg/kg Cu 15 23 22 26 35 20 10.......... ......... ........................... .............................
Lead (total) mg/kg Pb 16 56 30 28 93 29 9
..........................
Mercury (total) I mg/kg Hg <0.5 <O.S <0.5 <0.5 <0.5 <0.5 <0.5

...... ......... . ............. .....
Nickel (total) mg/kg Ni 20 28 18 28 29 27 22............ .. ....................... ..... ........... .... ............... .........
Selenium (total) mg/kg Se 0,3 0,6 1.5 0.4 0,6 <0.3 <0.3............ ... ......................... ........... . ...... ..
Zinc (total) mg/kg Zn 44 62 48 73 186 62 50

....................................
pH units pH 7.6 8.4 4,1 7.3 6.5 7.5 7,0...... ...... ..................................

Magnesium (2:1 water soluble) mg/l Mg - - - - - - -

Sulphate (2:1 water soluble) mg/l SO, - - - - - .
.......
Sulphate (total) mgjkg 50, 1630 856 4404 3033 2181 922 453.......... ............
Sulphide mg/kg 5" <10 <10 <10 <10 <10 12 105....... ........................ ........................

Sulphur (total) I mg/kg 5 - - - - - -................
Cyanide (total) mg/kg CN <2 <2 <2 <2 <2 <2 <2
...........
TEM mg/kg 170 290 170 310 5860 160 110

Loss on Ignition %wjw 19,77 18.64 15.9 16,98 21.69 9.26 -

Organic matter content % w!w 4,73 4,51 4,03 5.19 9.31 2,82 1.16
..... .. ................ ...........

Calorific Value I kJ/kg - - - - - - .
............ .............. ............
Phenols (total) mg/kg - - - . <0.5 - -

Contract number: SDA/35567(2)
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SOILS Scott Doherty Assudates
Derwentside Business Centre

Consett Business Park
Consett

DH868P

Lab Number 35567-25 35567-26 35567-27 35567-28 35567-29 35567-30 35567-31
Sample id TP 43 TP 43 TP 44 TP 44 TP 45 TP 46 TP 46
Depth (m) 1.00 2.00 0.20 3.20 0.20 1.40 2.00

Determinands Units

Naphthalene I mg/kg - - - 0.4 - -........... .........
Acenaphthylene I mg/kg - - - - 0.2 -....... ..-.

Acenaphthene I mg/kg - - - - 0.1 - -.................. . ............•. .. .......................
Fluorene I mg/kg - - - - 0.1

Phenanthrene I mg/kg - - - 1.7 - -
................. ...............

Anthracene I mg/kg - - - - 0.6 -........... ........................ ........................
F!uoranthene I mg/kg - - 3.3 - -
.. - .......... ................... ......
Pyrene I mg/kg - - 3.4 - -

..................................

Benzo (a )anth racene I mg/kg .. .. .. 1.8 .. ..
.- ......

Chrysene I mg/kg .. .. .. .. 1.8

Benzo{ b)fl uoranthene I mg/kg .. .. .. .. 3.1 ..
...................... - ............. ...........................

Benzo( k) fl uo ranthene I mg/kg .. .. .. 1.5

Benzo(a)pyrene , mg/kg .. .. .. 2.7 .. -
Indeno( 123cd)pyrene I mg/kg .. .. .. .. 2.3 .. -

' . ............................... .. ................. .......
Oi benz( a h) a nth race ne I mg/kg .. 0.1

.......... ... - .....
Be nzo( gh i)peryl ene I mg/kg .. .. 1.8 -

......... .- .........
PAH (total) I mg/kg .. 25 ..

Contract number: SDA/3SS67(2)
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SOILS Scott Doherty Assoc:iat~s
Detwentside Business Centre

Consett Business Park
ConseU

DH86BP

Lab Number 35567-25 35567-26 35567-27 35567-28 35567-29 35567-30 35567-31
Sample id TP 43 TP 43 TP 44 TP 44 TP 45 TP 46 TP46
Depth (m) 1.00 2.00 0.20 3.20 0.20 1.40 2.00

Determ;nands Units
TPH (C5-C10) I mg/kg - - - - <1

......... ..... ,
TPH (ClO-C28) I mg/kg - - - 831 - -....... " .......... ............. ...................... - ... ....... .............
TPH (C28-C40) ! mg/kg - - - - 1164 - -.......... ...........•....•. ,.. ..- .......... ............ .............. ...............................
TPH Aromatic C5-C7 I mg/kg - - <0.01 - -... - ........ ............... .......................... ....... ................... .........
TPH Aromatic C7-C8 I mg/kg - - <0.01 - -............... ...... ............................ .............. ..... ............. .... ......
TPH Aromatic C8-ClO I mg/kg - - - <0.01 -

P ••••••••••••••••••••• ......... ....................... ....... .......
TPH Aromatic ClO-Cl2 ! mg/kg - - <I - -................................... ............... ........ ..
TPH Aromatic C12-Cl6 ! mg/kg - - <1

................ ................. ............ ... .............. ......-.- .........
TPH Aromatic C16-C21 I mg/kg - - - - 11 - -.......... ........ ...................... ............•. ......... ...... .............. ................
TPH Aromatic C2l-C3S I mg/kg - - - - 18 - -
- ......... ......... .. - ........... ............................. ...........................

TPH Aliphatic C5-C6 I mg/kg - - - <0.1 -....... ............ .......... .............•.... ......
TPH Aliphatic C6-C8 I mg/kg - - - <0.1 - -.......................... ................................. .......................

TPH Aliphatic C8-ClO I mg/~g - - - <0.1 -
......... - ...... - ..... - ........ ...........

TPH Aliphatic CIO-C12 I mg/kg - - - 20 -
........ ........... - ..........
TPH Aliphatic Cl2-C16 I mg/kg - - - 53 -

........................

TPH Aliphatic Cl6-C21 , mg/kg - 154..........
TPH Aliphatic C21-C35 I mg/kg - - - - 1768 - -

Contract number: SDA/35567(2)
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LEACHATES
Scott Doherty Associates

oerwentside Business Centre
Consett Business Park

Consett
DH86BP

Lab Number 35567-18L
Sample id TP 36

Depth 0.20
Determinands Units

Arsenic (total) mg/I As <0.001
................... ........... . .........
Boron (water soluble) mg/J B <0.03.... .............. ............... .... ............... ................ ....... .............
Cadmium (total) mgjl Cd <0.001
...........

Chl"omium (total) mg/I Cr <0.003
................................... .. ........ ..........

Copper (total) mg/I Cu <0.004...... ...........

Le~d (totai) mg/I Pb <0.009

Mercury (total) mg/I Hg <0.001.. ...............................
Nickel (total) mg/I Ni <0.003

..........

Selenium (total) mg/l Se <0.001............ .................................... ..............•......
Zinc (total) mgjl Zn <0.020............. .................

pH units pH 7.1
..................... ............... ......... ........ ........ .......... .....
SUlphate mg/I SO, 56
.......................... ...................

Sulphide I mg/I 5'· <0.1............. ............. ........ . ............ ..... ................ .......... ...............

Cyanide (total) mg/I CN <0,02...,...... ..............

Phenols (total) I mgjl PhOH <0.0005......
PAH (total) I mg/I 0.0004

................
TPH (C1O-C40) ! mg/I 0.06

Contract number: SDA/35567(2)
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ANALYTICAL TEST REPORT

for

Scott Doherty Associates

Derwentside Business Centre,

Consett Business Park, Consett,

Co Durham, DH8 6BP

Contract name: North Gawber Colliery Site,
Barnsley, Area 5,
(North-East Industrialised
Area)
SDAj35568(3)Contract no:

Copies to:
Mark Doherty

Unit 25a - 25b, Number One Industrial Estate, lv1edomsley Road, Consett, Co. Durham DH8 6TJ
Tel: 01207581260 Fax: 01207 581582 Email: info@chemtech-env.co.uk www.chemtech-env.co.uk
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Comments:

Determinations marked! in this report are not included in the UKAS Accreditation schedule
for the laboratory.

Unless otherwise stated, Chemtech Environmental Ltd were not responsible for sampling.

Any opinions and interpretations expressed herein are outside the scope of the laboratory's
UKAS accreditation.

All analysis was carried out using Chemtech Environmental Ltd methods unless otherWise
agreed.

Methods, procedures and performance data are available on request.

Tests marked $ have been subcontracted.

The test results in this report relate only to the actual samples on which testing has been
performed,

This report is confidential and is provided for use by the client and the use of their clfents only,

Date submitted for analysis: 30 October 2007

Date tests started: 30 October 2007

Client reference:

Report Approval

Name:

~'.~
John Campbell

Authorised by:

Position: Director

Report date: OB February 200B

This is a suppiementary report to report number SDA/3556B(2) issued 13 December 2007.

Contract number: SDA/35568(3)
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SOILS Scott Doherty A~_Jciates

Derwentslde Business Centre
Consett Business Park

Consett
DH86BP

lab Number 35568-1 35568-2 35568-3 35568-4 35568-5 35568-6 35568-7 35568-8 35568-9 35568-10 35568-11 35568-12
Sample id TP 47 TP 48 TP 48 TP 50 TP 50 TP 52 TP 53 TP 54 TP 54 TP 55 TP 55 TP 55
Depth (m) 0.50 0.50 2.00 0.50 4.50 1.40 2.50 0.70 3.50 0.20 2.00 3.50

Determinands Units

Arsenic (total) mg/kg As 43 41 78 73 42 107 179 42 121 9 3 4
....... ............. ........ .

Boron (water soluble) mg/kg B 0.6 0.4 0.6 0.9 1.4 0.9 1.7 1.5 0.7 0.9 1.2 0.7

Cadmium (total) mg/kg Cd <0.2 0.6 0.8 <0.2 <0.2 <0.2 0.2 0.3 <0.2 <0.2 <0.2 <0.2

Chromium (total) mg/kg Cr 16 9 13 21 39 10 25 30 22 12 5 13

Copper (total) mg/kg Cu 56 45 45 48 328 29 79 52 59 32 8 8
.................... ...............

Lead (total) mg/kg Pb 34 98 70 160 17 36 58 39 109 23 7 9
................

Mercury (tatar) , mg(l<g Hg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7
.... ..........

Nickel (total) mg/kg Ni 20 16 20 20 25 3 30 44 38 24 7 10...........
Selenium (total) mg/k9 Se 1.0 1.3 1.1 0.6 1.0 1.1 <0.3 <0.3 0.9 <0.3 <0.3 <0.3
..........•...... ...... ........ .............
Zinc (total) mg/kg Zn 374 228 283 52 25 20 52 54 48 47 6 27
......................... ,....... . .....................

pH units pH 4.1 7.0 7.7 6.7 6.7 6.5 6.1 6.2 4.1 7.5 6.7 7.9.......... ................ ,... .......... ......... .........
Magnesium (2: 1 water soluble) m9/1 Mg 6.2 17 37 - SO 29 32 39 37 - 87 -

Sulphate (2: 1 water soluble) mg/I so, 261 323 896 - 2229 562 1884 1317 1216 - 1963 -
........ . .............
Sulphate (total) mg/kg 504. 6083 7096 14126 4692 40855 18UO 66589 9640 19806 1539 13871 3013
...•. ............................. .....................
Sulphide mg/kg 5'- <10 <10 <10 <10 12 <10 <10 <10 <10 <10 <10 <10

Sulphur (total) , m9/kg 5 5333 5272 8599 - 14780 10060 23120 7101 11790 - 8101

Cyanide (total) mg/kg CN <2 <2 <2 <2 <2 <2 5.2 <2 4.2 <2 <2 <2

TEM mg/k9 870 150 100 420 50 180 50 190 160 220 200 200
..........................

Loss on Ignition % w/w 20.59 7.02 19.26 22.26 27.42 20.23 - 2.84 7.02 - 6.26 5.13

Organic matter content % w/w 7.18 4.18 3.97 7.90 6.31 5.01 3.20 1.65 5.10 5.59 4.69 1.41
.................................. .......................

Calorific Value , kJ/kg - - - - 7411 - - - - - - -
..................

Phenols (total) mg/kg <0.5 - - - - - - - -
.................... ..... ,....... . ................

Asbestos $ - - - - - - - - - - -

NAF=Non Asbestos Fibres
Contract number: SOAj3556S(3}
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SOILS Scott Doherty A!:o~"ciates
Derwentside Business Centre

Consett Business Park
Consett

DHB 6BP

Lab Number 35568-1 35568-2 35568-3 35568-4 35568-5 35558-6 35568-7 35568-8 35568-9 35568-10 35568-11 35568·12
Sample ;d TP 47 TP 48 TP 48 TP 50 TP 50 TP 52 TP 53 TP 54 TP 54 TP 55 TP 55 TP 55
Depth {rn) 0.50 0.50 2.00 0.50 4.50 1.40 2..50 0.70 3.50 0.20 2.00 3.50

Oeterminands Units

Naphthalene I mg(kg - . - -
.............................. ............... ........ ......... ..................... ...
Acenaphthylene I mg/kg - - . - - - -

- ...- .... - ............... ........ ........ ............. .
Acenaphthene I mg/kg . - - - - - - - - -

........................ - ......
Fluorene I mg/kg - - - -..................
Phenanthrene I mgjkg - - - - - - - -.............. ................. ..... ...............................
Anthracene I mg/kg . - - - - - - - -..................
Fluoranthene , mg/kg - - - - - - -

- ......... ...... ................•.. . .......
Pyrene ! mg/kg - - - - - - - -

..................... ,.... - .............•.... "'.... .................... "' ....... . .......... ,....
Benzo( a)anthracene I mg/kg - - - - - - -................. .................. ...... ............. ........ ........ ..........

Chrysene I mg/kg - - - - - - - -
........................................................... . .. - ....
Benzo( b)fluora nthene , mg/kg - - - - - -

.................... ........... ........... .,...... .......... .......... .................... " ..
Benzo( k)fluora nth ene I mg/kg - - - - - - - -........... - ..
Benzo(a)pyrene , mg/kg - - - -

.............

Indeno(123cd)pyrene I mg/kg - - - -
!.

Dibenz (ah)a nth racene I mg/kg - - - -
.................. . .............. !....

Benzo( ghi)perylene I mg/kg - - - -
......... ......•.... ..... ......

PAH (totel) I mg/kg 8.6 - .

NAF=NOI) Asbestos Fibres
Contract number: SDA/3SS68(3)
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SOILS Scott Doherty A~....,jc:iates
D~rwents;de Business Centre

Consett Business Park
ConseU

DHa 6BP

Lab Number 35568-1 35568-2 35568-3 35568-4 35568-5 35568-6 35568-7 35568-B 3556B-9 3556B-l0 35568-11 3556B-12
Sample id TP 47 TP 4B TP 48 TP 50 TP 50 TP 52 TP 53 TP 54 TP 54 TP 55 TP 55 TP 55
Depth (m) 0.50 0.50 2.00 0.50 4.50 1.40 2.50 0.70 3.50 0.20 2.00 3.50

Determinands Units

TPH (C5-C10) I mgJkg <1 - - - - - - - - -
........................ ............ ..... ........... ............. ..............

TPH (Cl0-C2B) ! mgJkg 647 - - - - - - - - - - -
........... ................. ....... ........ ............ ..............................
TPH (C2B-C40) ! mg{kg 413 - - - - - - - - - - -

....... ............. ........... ...... ......... .... ............ '-'"

TPH Aromatic C5-C7 ! mg{kg 0.06 - - - - - - - - - - -

TPH Aromatic C7-CB ! mg/kg <0.01 - - - - - - - - - -......... ..................
TPH Aromatic C8-ClO I mg{kg <0.01 - - - - - - - - - -......... ...........
TPH Aromatic ClO-Cl2 I mg{kg <1 - - - - - - - - - -

................... ,... ...... ............ ............
TPH Aromatic C12-Cl6 ! mg{kg 3 - - - - - - - - - -............. .....................
TPH Aromatic C16-C21 ! mgjkg 5 - - - - - - - - - - -............. ......... ...............
TPH Aromatic C21-C35 I mg{kg 6 , - - - - - - - - - -... ...................... ......... ........... ........ ...............
TPH Aliphatic C5-C6 ! mg[kg 0.1 - - - - - - - - - -
........................... ................... .. .. ................... .........
TPH Aliphatic C6-C8 I mg[kg 0.1 - - - - - - - - - -

TPH Aliphatic CB-CIO I mg[kg <0.1 - - - - - - - - -
........................

TPH Aliphatic ClO-Cl2 ! mg{kg 97 - - - - - - - - - - -
....................

TPH Aliphatic C12-C16 I mg{kg 202 - - - - - - - - - - -

TPH Aliphatic C16-C21 I mg{kg 293 - - - - - - - - - -
........... ....... .......................

TPH Aliphatic C2l-C35 , mg{kg 46B - - - - - - - - - -

NAF=Non Asbestos Fibres
Contract number: SDA/35568(3)

Page 5 of 15 Pages



SOILS Scott Doherty A~_,Jciates
Derwentside Busin@5sCentre

Consett Business Park
Consett

DHB GBP

lab Number 35568-13 35568-14 35568-15 35568-16 35568-17 35568-18 35568-19 35568-20 35568-21 35568-22 35568-23 35568-24
Sample id TP 56 TP 57 TP 58 TP 58 TP 59 TP 59 TP 59 TP 60 TP 60 TP 62 TP 63 TP 63
Depth(m) 0.30 2.00 1.50 2.80 0.20 2.00 2.40 0.20 1.10 2.00 0.10 3.00

Determ;nands Units

Arsenic (total) mgjkg As 188 3 30 62 22 21 3 10 12 58 30 5..... ........... ............. ........... ..........
Boron (water soluble) mg/kg B 0.3 0.6 0.9 1.4 0.9 0.9 0.3 0.5 0.9 1.3 0.7 0.8

.................. ........... ............... ........
Cadmium (total) m9jkg Cd <0.2 <0.2 0.2 0.4 0.2 <:0.2 <0.2 0.2 <0.2 0.3 <0.2 <0.2
................ ................. .......... ............. ............
Chromium (total) mg/kg C, 25 6 14 30 17 17 11 17 11 39 10 11

........ ... ............... ............

Copper (total) mgjkg Cu 77 8 38 145 47 35 8 25 35 73 51 12
............... .... ............. "...

Lead (total) mgjkg Pb 47 8 29 53 27 42 8 37 22 48 41 13
..........

Mercury (total) I mgjkg Hg <O.S <O.S <O.S <0.5 <O.S <O.S <O.S <0.5 <0.5 <0.5 <0.5 <:0.5
..................................... .............. ..

Nickel (total) mg/kg Ni 5 5 26 76 29 37 7 12 22 49 19 15
. .... ........ ................ ........... ........ .... .......
Selenium (total) mgjkg 5e 1.6 <0.3 0.3 0.5 <G.3 <0.3 <0.3 <0.3 0.4 1.0 0.9 -:::0.3

........................... ................ .......... .................
Zinc (total) mgjkg Zn 14 10 78 1706 59 67 40 61 47 47 50 42
.................. ................ ..............

pH units pH 3.5 4.4 6.7 6.7 7.0 6.4 6.5 7.2 6.6 6.2 11.1 4.2
.........

Magnesium (2: 1 water soluble) mgjl '~g 2.9 85 31 47 - - - - - 18 - 8.8
.... ...........

Sulphate (2: 1 water soluble) mgjl 50, 30 1653 1114 1228 - - - - - 693 - 715
.....................

SUlphate (total) mgjkg 50, 28582 12060 7154 6297 3350 996 375 2198 3457 12900 4470 6577
....................... .......... ....... .........

Sulphide mgjkg 5'· <10 <10 <10 242 65 <10 <10 12 <10 <10 <10 81
............
SUlphur (total) I mgjkg 5 13160 3216 4743 5796 - - - - - 12040 - 2217

..............
Cyanide (total) mgjk9 CN 8.6 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
.... ........................ .............. ......... .............. ... ...............

TEM mgjkg 50 150 820 1980 410 240 60 340 250 810 810 140

Loss on Ignition % w/w 8.75 20.02 21.05 8.15 11.14 8.31 - - 14.17 10.69 23.47 -
.................... . . ..................

Organic matter content % w(w 5.44 1.04 8.79 5.20 6.27 2.22 0.92 2.47 8.85 2.37 5.55 0.60
.... ...............

Calorific Value I kJjkg - - - - - - - - - - -
........... ............ .................

Phenols (total) mgjkg - - <0.5 <0.5 - - - - - <0.5 <0.5 -
...................... ............... .............. .. ... ........... ............ .........

Asbestos $ - - " - - - - - - NAF - - -

NAF=Non Asbestos Fibres
Contract number: SDAj35568(3)
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SOILS Scott Doherty A5>_...d~l:es
Derwentside Business Centre

Consett Business Park
Consett

DH86BP

Lab Number 35568-13 35568-14 35568-15 35568-16 35568-17 35568-18 35568-19 35568-20 35568-21 35568-22 35568-23 35568-24
Sample id TP 56 TP 57 TP 58 TP 58 TP 59 TP 59 TP 59 TP 60 TP 60 TP 62 TP 63 TP 63
Depth (rn) 0.30 2.00 1.50 2.80 0.20 2.00 2.40 0.20 1.10 2.00 0.10 3.00

Determinands Units

Naphthalene ! mg/kg - - - - - - - - -...................
Acenaphthylene ! mg/kg - - - - · - - - - - - -................
Acenaphthene , mg/kg - - · - - . - - -

Fluorene I mg/kg - - - - · - - - - - -

Phenanthrene I mgjkg - - · - - . - - - -

Anthracene 1 mg{kg - - - - - - - - - - - -

Fluoranthene ! mg/kg - - - - - - - - - -

Pyrene 1 mg/kg - - . - - . - - - - -
.......................

Benzo( a)a nth race ne ! mg/kg - - . - - - - - - - -
.. .....................................•.... ". ................

Chrysene 1 mg/kg - - - - - - - - - - - -........ ......... ".... .............. .. .......................
Benzo(b )flu oranthene ! mg/kg - - - - . - - . - - -.... ........................................ ......... .............. ...........
Benzo(k)fiuoranthene ! mg/kg - - - - - - - - - - -........................ .......... .......... .... .... ............ ..................
Benzo(a)pyrene , mg{kg - - - - - - . - - - -
......................................... ...........

Indeno(123cd)pyrene ! mg/kg - - - - - . - - - - - -
................ ..........

Dibenz{ ah)a nthracene I mg/kg - - - - - - - - - - -
................. .....

Benzo( 9hi) perylene ! mg/kg - - - - - - - - - - -
.......
PAH(total) I mgjkg - - 3.1 9.3 - - - - - <5 11 -

NAF""Non Asbestos Fibres
Contract number: SDA/35568(3)
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SOILS Scott Doherty A!:>_....ciates
Derwentside Business Centre

Consett Business Park
Consett

DH86BP

lab Number 35568-13 35568-14 35568-15 35568-16 35568-17 35568-18 3,568-19 35%8-20 3,,68-21 3,568-22 35568-23 35568-24
Sample id TP 56 TP 57 TP 58 TP 58 TP 59 TP 59 TP 59 TP 60 TP 60 TP 62 TP 63 TP 63
Depth (m) 0.30 2.00 1.50 2.80 0.20 2.00 2.40 0.20 1.10 2.00 0.10 3.00

Determinands Units

TPH (C5-ClO) , mg/kg - - <1 <1 - - - - - <1 <1 -...........
TPH (C10-08) I mg/k9 - - 195 322 - - - - 32 550 -

..... .........................
TPH (C28-C40) ! mg/kg - - 92 276 - - - - - <10 452 -

............. ..... ,........... ...... ........ .... .. ................... ,.
TPH Aromatic CS-C7 I mg{kg - - 0.02 0.01 - - - <0.01 -

............... .................•...
TPH Aromatic C7-CB , mg/kg - - <0.01 <0.01 - - - - - <0,01 -

...... .................................. ........ ...............................
TPH Aromatic C8-ClO ! m9/kg - - <0.01 <0.01 - - - - <0,01 -... ........
TPH Aromatic CiO-e12 I mg/kg - - <1 <1 - - - - - - <1

TPH Aromatic C12-C16 , mg/kg - - <1 1 - - - - - 2 -
................... ................•. ..... .......

TPH Aromatic C16-CZl I mgjkg - 2 4 - - - - - - 7 -
...................... uo ........ .......... ........ ...... ........ ...... .. ..... ......... ............
TPH Aromatic C21-C35 ! mg/kg - - 3 8 - - - - - 8 -............. ..................................... .. ............................
TPH Aliphatic C5-C6 ! mg/kg - - 0.1 <0.1 - - - - - - <0.1 -.....-............... ........... ............... ..... ................ ... .................. .. ......
TPH Aliphatic C6~C8 ! mg/kg - - <0.1 <0.1 - - - - - <0.1 -..... ................. ......... .................... ................. ... .. ....... .. ...................
TPH Aliphatic C8-ClD , m9/kg - - <0.1 <0.1 - - - - - - <0.1 -................ ..................................

TPH Aliphatic ClO-Cl2 ! mg/kg - - 21 20 - - - - - 19 -
..... .......... .........
TPH Aliphatic C12-C16 ! mg/kg - - 38 46 - - - - - - 64 -

TPH Aliphatic Cl6-e21 , mg/kg - - 72 173 - - - - - - 196 -

TPH Aliphatic C21-C35 , mgjkg - - 156 359 - - - 723 -

NAF=Non Asbestos J="ibres
Contract number: SDA/35568(3)
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SOILS Scott Doherty AS::'-.Jciates
Derwentside Business C~ntre

Consett Business Park
ConseU

DHS 6BP

Lab Number 35568-25 35568-26 35568-27 3556B-28 35568-29 35568-30 35558-31 35568-32 35558-33 35558-34 35558-35 35558-35
Sample id TP 64 TP 64 TP 65 TP 66 TP 67 TP 57 TP 68 TP 69 TP 69 TP 70 TP 71 TP 72
Depth(m) 0.50 3.00 0.40 0.20 1.50 3.50 2.00 1.00 3.00 2.50 2.00 1.00

Determ;nands Units

Arsenic (total) mg/kg As 55 5 53 15 45 4 9 25 50 B B 15
................................ ............

Boron (water soluble) mg/kg B 0.5 1.2 0.9 0.8 0.5 0.4 0.5 0.5 1.1 0.6 0.6 0.5.. •••••••••••••••• '> ........... ............•. ................

Cadmium (total) mg/kg Cd <0.2 <0.2 0.3 1.5 <0.2 <0.2 0.3 0.6 0.3 <0.:2 <0.2 0.6

Chromium (total) mg/kg Cr 1:2 15 15 16 15 12 20 14 12 12 12 22

Copper (total) mg/kg Cu 26 16 112 3B 40 9 23 41 93 11 23 67........
Lead (total) mg/kg Pb 46 14 54 25 27 9 20 28 148 12 16 203

Mercury (total) 1 mg/kg Hg 1.4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Nickel (total) mg/k9 Nt 14 8 30 22 11 19 37 30 65 15 24 18
.......................

Selenium (total) mg/kg 5e 1.3 <0.3 1.4 <0.3 <0.3 <0.3 «'1.3 <0.3 O.B <0.3 <0.3 <0.3

Zinc (total) mg/kg Zn 30 38 104 165 45 61 89 100 127 41 77 373
............ ....................

pH units pH 6.0 4.3 6.7 7.9 3.B 4.5 B.2 7.3 7.6 7.4 B.l B.6
.................... , ................ ...........

Magnesium (2: 1 water soluble) mg/I Mg 3.1 - 35 - 8.5 - - 23 - - -............ . ............... .......... .............. ...........

Sulphate (2:1 water soluble) mg/t SO, 208 - 296 - 198 - . - 9B7 - - -
........... ................ . ............. ......................

Sulphate (total) mg/kg SO, 5211 412 6569 1111 9780 1309 2725 1935 6133 799 1803 2445
............ .............

Sulphide mg/kg 5" <10 <10 <10 <10 <10 <10 12 16 <10 <10 <10 51

Sulphur (total) 1 mg/kg 5 4970 - 3426 - 5124 - - - 1969 - -
.......................

Cyanide (total) mg/kg eN <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
.............

TEr~ mg/kg 170 120 470 570 <50 <50 210 240 2150 130 110 5400
Loss on Ignition %\"I/w 9.23 4.19 24.B3 15.9B 20.16 - - 19.38 12.0B - -

...........
Organic matter content % w{v'J 9.00 0.82 7.23 3.69 2.71 0.88 0.46 4.11 3.38 1.10 0.65 2.63

Calorific Value 1 kJ/kg - - - - - - - - - - -
.......................... ........... .. ...... ........................

Phenols (total) mg/kg - - - <0.5 - - - <0.5 - - <0.5
.................... ............ ....... ...... ....... ...."... .. ..... ...................

Asbestos $ - - - - - - - - - - - NAF

NAF=Non Asbestos Fibres
Contract number: SDA/35568(3)
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SOILS Scott Doherty As__..:iates
Derwentside Business Centre

Consett Business Park
Consett

DHB GBP

Lab Number 35568-25 35568-26 35568-27 35568-28 35568-29 35568-30 35568-31 35568-32 35568-33 35568-34 35568-35 35568-36
Sample id TP 64 TP 64 TP 65 TP 66 TP 67 TP 67 TP 68 TP 69 TP 69 TP 70 TP 71 TP 72
Depth (m) 0.50 3.00 0.40 0.20 1.50 3.50 2.00 1.00 3.00 2.50 2.00 1.00

Determinands Units

Naphthalene I mg(kg - - - - - - - - - - - 35.5..... ........................... ....... -- ...... .......................
Acenaphthylene I mg(kg - - - - - - - - - - 1.3....... ........... .. ........ ..........................

Acenaphthene ! mg(kg - - - - - - - - - - 5.9...................... ..................... .. ............. ..... .... ........... ................ ;
Fluorene ! mg(kg - - - - - - - - - 6.8................. ......................... ............... ,. ......... ... .... .................. .....
Phenanthrene ! mg(kg - - - - - - - - - 80.6..-.................. ............ .............. ........... ..... ........ ...... ............ ........
Anthracene I mg/kg - - - - - - - - - - - 18.0................................. .......... ............... ............... .............. ..........
Fluoranthene ! mg(kg - - - - - - - - - - 1.0

..... ............. ....................... ............ ...... ....................
pyrene ! mg(kg - - - - - - - - - - - 27.1.... ................ ........ ............... ....
Benzo( a)a nthracene I mg(kg - - - - - - - - - - - 86.9
"...... ....• ................... .......... ......... ................
Chrysene ! mg(kg - - - - - - 18.3.................... ............ ............. ............ ........
Benzo (b )f1uoranthene ! mg(kg - - - - - - - - - 79.2............. ....................... ............ ....... .......... .. ........... ...................
Benzo (k)fluoranthene ! mg(kg - - - - - - - - 49.0.. ... ......... ....................... ............
Benzo(a)pyrene I mg(kg - - - - - - - - - - 71.1.............. .......................... .. ......... .............
Indeno(123cd)pyrene I mg(kg - - - - - - - - - - - 12.6
......... ................. ......................... ..... .. ..... ......
Dibenz( ah )anthracene I mg(kg - - - - - - - - - 0.4
..."........ .............. ................. ............. ..........
Benzo( g hi )perylen e ! mg(kg - - - - - - - - 55.7
................ .............. .......................... .............

550PAH (total) 1 mg(kg - - - 6.5 - - - <5 - -

NAF=Non Asbestos Fibres

Contract number: SDA/35568(3)
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Scott Doherty As__.:iate~
Derwentside Business Centre

Consetl: Busine~sPa.-k
Consett

DHB 6BP

SOILS

Lab Number 35568-25 35568-26 35568-27 35568·28 35568-29 35568-30 35568-31 35568· 37 35568·33 35568 34 3St:;58·3S 35568
Sample Id TP 64 TP 64 TP 65 TP 66 TP 67 TP 67 TP 68 TP 69 TP 69 TP 70 TP 71 TP n
Depth 1m) 0.50 3.00 0.40 0.20 L50 3.50 2.00 LOO 3.00 2.50 7.00 LOO--

Determinands Units

Naphthalene I mg/kg - - - 35 0....... .................................. - . ..... .............. -.-_ .. _ ........ ............... ....... +-. . ... .. ;. ..! .. ....
Acenaphthylene I mg/kg - - , 1.3,....... ................... - ......... .......... .-.-- ...... .- ....... .. -_." . ; ,.
Acenaphthene ! mg/kg - - '0........ - ..- ............... ............... ............... ..- ..- ...... .. ................. ............. .. ..... ...... ......... "...... . ..... .....~ ....
Fluorene I mg/kg - - 6 8....... ................................ .. ............ ......... ..... .-.- ......... . ........ .. ....... .... .. ...... ......... . .. ..

Phenanthrene ! mgjkg - -
1.

80.6..... .................... - .............. ................... - ............ .- ..-- ..... .................. .... "'- .
Anthracene ! mg/kg -

..._.) , 18 Q
........ ..-.- ............ ................ ........ .,... ...... .. " ................... . ,
Fluoranthene I mg/kg .. - - - ,

1.0
··_·_-t· i....... ......................... , .... ............. .................... ................ - . !. .... ..... ! . ....... , ..

pyrene I mg{kg - - , , 27.1...... - ................. ....... -.- ....... .......- ........ .............. f· ...... .. . . , -J

Benzo( a}a nthracene I mg/kg - - - 86_q
......... .............•... .... ,

Chrysene I mg/kg IB.1
........ .................. .. ........... . ....... .............. ................. . ............ ....... .... f .. .. ..
Benzo(b }f1uoranthene I mg/kg - - , 70 J

.- .... _._ .............. -- ..- . ............ -- ....... - -- .... ...... ....... .. .. . .. ; ..

Benza( k)fluora nthene , mg/kg - .. 40 n.- ........ ..... ................. ........... ...

Benzo(a}pyrene , mg/kg - - .. 71 1
-- ...... .................. . .... ... ..... .. .. j

Indeno(123cd}pyrene I mg/kg - , I} .5
.................... ............ ................. .......•...... ...,.......... ........ ............... ...... ..... .. ,

Dibenz( ah )anthracene , mg/kg - - 0 4
. ,-- .. ............... .- ........... - .._ ... .................... ........ . ;.. ...!

Benzo( ghi) perylene I mg/kg - - 55 7
... .............. ..................... ........•. ...... ............ . ........ ... .. .

PAH (total) , mg/kg - 6.5 - <5 550
----,-

36

NAF"'Non Asbestos Fibres

Contract number: SDA/35S68(3)
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SOILS Scott Doherty A..... dates
Derwentside Business Centre

Consett Business Park
Consett

DHB 6BP

Lab Number 35568-25 3556B-26 35568-27 3556B-2B 35568-29 3556B-30 3556B-31 35568-32 3556B-33 35568-34 35568-35 35568-36
Sample id TP 64 TP 64 TP 65 TP 66 TP 67 TP 67 TP 6B TP 69 TP 69 TP 70 TP 71 TP 72
Depth (m) 0,50 3,00 0.40 0,20 1.50 3,50 2,00 1.00 3,00 2,50 2.00 1.00

Determirrands Units

TPH (C5-ClO) ! m9/kg - - - <1 - - - - <1 - <1
.............................. ...,.. ............ ............... ...... .........................
TPH (Cl0-GS) I mg/kg - - - 402 - - - - 121 - - 2162.................... ---- ......... -.. ....... """'-- ..............
TPH (C2B-C40) ! mg/kg - - - 232 - - - - 19B - - 2036
...•..... ............... ....-......... .....•. .............. ..........• ............. .......

TPH Aromatic C5-C7 I mg/kg - - - 0,11 - - - - - - - <0.01.......... .............. .......... ............ .....................
TPH Aromatic C7-CB I mg/kg - - - 0.09 - - - - - - <0.01....................... .............. ................................. .- ........
TPH Aromatic CB-ClO I m9Jkg - - - 0,02 - - - - - <0.01....................... .................. ........... ............ ........ ......
TPH Aromatic Cl0-Cl2 I mg/k9 - " <1 - - - - - - 42
--" "--••••.«."•••... ", .......•.•........ " ........ --'''--'." ---- ....._--"'
TPH Aromatic C12-Cl6 ! mg/kg - - - <1 - - - - - - 67
............. ........... ................ ........... ", ........... .........

TPH Aromatic C16-C21 I mg/kg - - - 3 - - - - - - 189............. ............. ........................... ................ ........
TPH Aromatic C21-C35 ! mg(kg - " - 5 - - - - - - 456....... ..................... ................... ..... ........ ............. ............

TPH Aliphatic C5-C6 I mg/kg - - - 0,1 - - - - - - - <0.1............ ...................... ................................. ...........•.. ...........

TPH Aliphatic C6-CB ! mg/kg - - - 0,1 - - - - - - <0.1
.............. ......... ............ ............" ... ................. .............

TPH Aliphatic C8-ClO I mg/kg - - - <0.1 - - - - - - <::0.1
...... ..... ......... ......... ......•.... .......................

TPH Aliphatic Cl0-Cl2 ! mg/kg - - - 7 - - - - - - 12
............. .............. ............ .....•...

TPH Aliphatic C12-C16 I mg/kg - - - 29 - - - - - 49
....................... ........... ......... .......•....

TPH Aliphatic C16-C21 I mgJkg - - - 81 - - - - - 689
......... ......... ........ ....... ................... ............. .... ............ ...............
TPH Aliphatic C21-C35 I mg/kg - - 517 - - - - - - 3448

NAF=Non Asbestos Fibres

Contract number: SOA/35568(3)
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SOILS

Lab Number 35568-37 35568-38 35568-39 35568-40 35568-41 35568-42 35568-43 35568-44 35568-45
Sample id TP 73 TP 74 TP 74 TP 75 TP 76 TP 77 TP 78 TP 79 TP 79
Depth (m) 1.20 0.20 1.00 2.00 0.50 1.00 2.60 0.50 2.20

Determinands Units

Arsenic (total) mg/kg As 255 43 5 26 67 7 22 7 3.............. ..................... ............... .................... ......................
Boron (water soluble) mg/kg B 2.7 0.7 0.3 0.6 1.3 0.3 0.7 0.7 0.6....... ,,_. .................. ...................... ........ ........... ..... ............ ..........
Cadmium (total) mg/kg Cd 0.5 0.4 <0.2 0.4 0.5 0.3 <0.2 0.9 <0.2......................... ...................................... .... ... .. .................. ............
Chromium (total) mg/kg Cr 28 18 11 16 15 33 11 14 12............................ ,.................... -....... .... ... ......... .........

Copper (total) mg/kg Cu 161 160 18 54 97 37 41 38 10.......................................... ....•.... ....... .......... .. .......... ...........
Lead (total) mg/kg Pb 107 105 15 34 30 49 58 63 7........................ ..................... ................ ............ ......................
Mercury (total) ! mg/kg Hg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5........................................ .................... ....... .....
Nickel (tolal) mg/kg Ni 71 29 25 32 24 23 16 14 16......... ................... ................... ............... ......................

Selenium (total) mg/kg 5. 6.3 1.3 <0.3 <0.3 1.5 <0.3 0.6 <0.3 <0.3............................... ................ ....... ..... .......... ......... .......... ...........
Zinc (total) mg/kg Zn 123 150 43 103 39 98 99 106 35......................................................... ......... ........ .......
pH units pH 7.8 8.2 5.3 8.1 7.1 8.4 8.2 8.3 6.2..... .............. .......... ......... ........... ........... . ........ .. ...................
Magnesium (2:1 water soluble) mg/I Mg 20 - - 1.5 28 - - - -.. .................... ......... ....... ........ ................ ................. ......
Sulphate (2:1 water soluble) mg/I 50, 1760 - - 328 1135 - - -

........ .............. ................ ............... . ................. ...........

Sulphate (total) mg/kg 50, 26375 2272 2083 15748 11492 2914 4857 2544 1202
........ ....... ...................... ............................ ....... .....

Sulphide mg/kg 5" 65 40 <10 <10 <10 125 133 73 133
........ ............................................... .................. .........
Sulphur (total) ! mg/kg 5 11310 - 5408 12780 - - - -
....... ............. .............. .............. ....... .... .........
Cyanide (total) mg/kg CN 3.2 <2 <2 <2 <2 <2 <2 <2 <2

.............•....... ............. ...............
TEM mg/kg 720 3680 120 280 2630 2000 1200 3570 160
......................................................... .............. ... ................... ...........
Loss on Ignition % w/w 13.75 - - 17.15 32.46 - - - -
................ ........................................... ............... ....... .......... ...........
Organic matter content % w/w 3.21 4.93 1.50 3.58 5.90 1.08 5.49 2.87 0.51
................................................................. .......... ...............................
Calorific Value ! kl/kg - - - - 6160 - - - -
............................... .......... ............. .......... ........ ...............................
Phenols (total) mg/kg 2.7 2.4 - 2.4 2.6 <0.5 <0.5
................. ............... ........ ........... .. .......... ....... ............ ..............
Asbestos $ - - - - - - NAF - NAF -

NAF=Non Asbestos Fibres

Scott Doherty A'::>_Jciates
Derwentside Business Centre

Consett Business Park
Consett

DH86BP

Contract number: SDA/35S68(3)
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SOILS

Lab Number 35558-37 35568-38 3556B-39 35568-40 35568-41 35568-42 35568-43 35568-44 35568-45
Sample id TP 73 TP 74 TP 74 TP 75 TP 75 TP 77 TP 78 TP 79 TP 79
Depth (m) 1.20 0.20 1.00 2.00 0.50 1.00 2.60 0.50 2.20

Determ;nands Units

Naphthalene 1 mg{kg - 1.5 - - - 0.1 - 0.6 -........ ............ ............. ......... .......... ............•. ..........
Acenaphthylene ! mg{kg - 0.5 - - - 0.3 - 1.5 -........... ..................... ..... ..........•... ........ .......... ............. ..........
Acenaphthene ! mg{kg - 0.3 - - - 0.1 - 0.5....... ........................ ................ ............... .......... ......... ............ .......
F"luorene ! mg{kg - 1.0 - - - <0.1 - 1.0............... ...................... .........•. ... .................. ,.... . ........•..

Phenanthrene ! mg{kg - 2.4 - - - 0.8 - 5.5 -............ ...............•. ................ ......... ........... , ...................
Anthracene ! mg{kg - 0.6 - - - O.s - 2.5 -
.,................ ......... ................... .........................

Fluoranthene ! mg{kg - 0.1 - - 2.7 - <0.1 -
........................ .......................... ................. ..n ..··· . ..........
pyrene ! mg{kg - 0.9 - - - 2.8 - 2.1 -

.................... ....... ..."........ ...........
Benzo{ a)a nthracene 1 mg{kg - 2.3 - - 2.4 - 6.6........ ........................... ................. ..... ........ ........
Chrysene: 1 mg{kg - 0.2 - - 0.7 - 1.7 -
........ ....................... ............... ............ ......
Benzo( b)f1uora nthene ! mg{kg - 2.3 - - 3.1 - 7.8 -
... .......... ...,.................... .................. .... ....... ... ............ .................
Benzo(k)fluora nthene 1 mg{kg - 1.4 - - 1.2 - 3.2 -

......................... ....... ....................

Benzo(a)pyrene 1 mg{kg - 0.4 - - - 2.4 - 6.S -
.................•..... ........ ........... ..............

Indeno(123cd)pyrene 1 mg{kg - 1.7 - - - 0.3 - 1.3 -
............•....

Dibenz( ah)a nthracene ! mg(kg - 0.2 - - - 0.5 - 1.4
................. ,. . ...----

Benzo(ghi)perylene 1 mg{kg - 0.3 - - - 1.9 - 4.5 -
....... ......... ................... .........,,_ ... ...... .... ..... ............ ............

PAH (total) ! mg{kg 14 16 - - 8.2 20 9.0 47 -

NAF=Non Asbestos Fibres

Scott Doherty A~::>Jciate5
Oerwentside Business Centre

Consett 8usiness Park
Consett

DH86BP

Contrad number: SDA/35568(3)
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SOILS

Lab Number 35568-37 35568-38 35568-39 35568-40 35568-41 35568-42 35568-43 35568-44 35568-45
Sample id Tp 73 TP 74 TP 74 TP 75 TP 76 TP 77 TP 78 TP 79 TP 79
Depth (m) 1.20 0.20 1.00 2.00 0.50 1.00 2.60 0.50 2.20

Determinands Units

TPH (C5-ClO) I mg(kg <I <1 - - <I <I <I <I -............... " .......... ........ .................. ..........
TPH (ClO-C28) I mg(kg 314 1481 - - 2508 195 459 1143 -................. ,................. ............. ................. . .............
TPH (C28-C40) I mg(kg 511 1791 - - 291 569 477 610 -........... ............... ........................... ".............. .... .......... ....." .... ......
TPH Aromatic C5-C7 ! mg(kg 0.01 0.02 - - 0.01 <0.01 <0.01 <0.01..."......... ........................ ......... ........ ............ ...................
TPH Aromatic C7-C8 I mg(kg <0.01 <0.01 - - <0.01 <0.01 <0.01 <0.01 -...". .................... ...... ....... ..... ............. .......................
TPH Aromatic C8-ClO I mg(kg <0.01 <0.01 - - <0.01 <0.01 <0.01 <0.01
- ...................................... .......... ........... ............ ....... .............. ...."

TPH Aromatic ClO-C12 ! mg(kg <I 2 - - I <1 <I 2 -.................................................. .............. ................
TPH Aromatic Cl2-Cl6 ! mg(kg 2 4 - - 3 <I I 4............. ........... ............... ........... ................. ... ......................

TPH Aromatic CI6-C21 I mg(kg 9 8 - - 6 <I 5 18 -........................................... ............... ...... ....... .. ............... ............

TPH Aromatic C21~C3S ! mg/kg 13 14 - - 3 <I 8 41 -.... .................. ..................................... ..................
TPH Aliphatic C5-C6 ! mg(kg <0.1 <0.1 - - <0.1 <0.1 <0.1 <0.1 -
....................................... .......... .............
TPH Aliphatic. C6-C8 ! mg(kg <0.1 <0.1 - - <0.1 <0.1 <Q.1 <0.1 -
....................................... ........... .............. ....... ........... .......
TPH Aliphatic C8-CIO ! mg(kg <0.1 <0.1 - - <0.1 <0.1 <0.1 <0.1 -
........... ........... ........................... ......... .............. ...............
TPH Aliphatic ClO-Cl2 ! mg(kg 3 44 - - 14 <1 10 4 -
................ ....................... ,........................ ......... ...........•.....
TPH Aliphatic C12~C16 I mgjkg 12 81 - 98 4 54 21 -
.................. .............................................. ..........
TPH Aliphatic C16~C21 ! mg/kg 64 312 - - 1368 Ig 169 209 -
................................................... ................... .... ............... ...............
TPH Aliphatic C21-C35 ! mg(kg 746 2835 - - 1319 741 703 1519

NAF=Non Asbestos Fibres

Scott Doherty A-....Jciates
Derwentside Business Centre

Consett Business Park
Consett

DH868P

Contract number: SDAj3556S(3)
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LI:ACHATES Scott Doherty A__Jciates
Derwentside Business Centre

Consett Business Park
Consett

DH868P

Lab Number 35568-16L 35568-36L 35568- 37L 35568-41L
Sample id TP 58 TP 72 TP 73 TP 76

Depth 2.80 1.00 1.20 0.50
Determinands Units

Arsenic (total) mg/l As <0.001 0.003 <0.001 <0.001........ " .......................
Boron (water soluble) mg/l B 0.05 <0.03 0.15 0.07

______..n".

Cadmium (total) mg/l Cd <0.001 <0.001 <0.001 <D.OOl.... ............................ .................... .........
Chromium (total) mg/I Cr <0.003 <0.003 <0.003 <0.003... ..... ............ ........ ......... .......... ..... ................. .." ............ " ........
Copper (total) mg(l Cu <0.004 <0.004 <0.004 <0.004......... ......................•.. .................. ........ .........

Lead (total) mg(l Pb <O.OOg <O.OOg <O.OOg <O.OOg.................. ............. ......... ........... .......... ......... .........
Mercury (total) mg(1 Hg <0.001 <0.001 <0.001 <0.001
...... .......... ........ .......... .....•. ............. ................

Nickel (total) mg(1 Ni 0.008 <:0.003 <O.OO~ <0.003.......................... ................... .......... ........ ...... ........ .................
Selenium (total) mg(1 Se 0.002 <:0.001 0.001 <0.001
....... ....................... ............... ............ ....... ......... ........... ...
Zinc (total) mg(1 Zn 0.076 <0.020 <0.020 <0.020....................... .................. .......... ................. ."..... ............ .........

pH units pH 7.4 8.9 7.6 7.2..................... ...................................... ........ .... ............... .........

Sulphate mg(1 SO, 199 20 877 385
.......... ......... ........................... .......... ............ ...... ................. .......
Sulphide ! mg(l 5'- <0.1 <0.1 <0.1 <0.1
............ ...... ..... ... ............. ,.... ........ .............. .................

Cyanide (total) mg/I CN <0.02 <0.02 <0.02 <0.02............................................... ..................

Phenols (total) I mg(1 PhOH <0.0005 <0.0005 <0.0005 <0.0005.......... .................................. ............ ................ ........... ..........

PAH (total) ! mg(1 <0.0001 0.0148 <0.0001 <0.0001
...... .................. .............. .......... ............ ........

TPH (ClO-C40) ! mg(l 0.04 0.72 0.04 1.13

Contract number: SDA!35568(3)
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Chemtech Environmental Limited

SAMPLE DESCRIPTIONS

MCERTS (Soils):
Soil descriptions are only mtended to provide a log of sample matrices with respect to MCERTS validation.
They are not intended as fuJ] geological descnptions,

MCERTS accreditation applies for- sand, clay and loam/topsoil, or combinations of these whether these are derived from
naturally occurnng 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 arc not accredited if they comprise the major part of the sample.

Lab number Sample id Depth (m) Description Moisture (0/0)

36205-1 TP 6 0.70 Sand JJ.9

36205-2 TP 53 LOU Clay 1v.3

SDAj36205
North Gawber, Barnsley

Page 2 of 4 Pages



Chemtech Environmental Limited

SOILS
Lab number 36205-1 3620S-2

Sample id TP 6 TP 53

Depth (m) 0,70 1.00

Test IMethod I Units

Subcontracted analysis

Asbestos 1$ I NAF NAF

SDAj3620S
North Gawber,Barnsley

Page 3 of 4 Pages



Chemtech Environmental Limited

METHOD DETAILS

METHOD SOILS METHOD SUMMARY STATUS LOD UNITS

$ ASlJeSto5 MDHS 77, Microscopy (UKAS for fibre id)

SDA/3620S
North Gawber,BarnsJey
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APPENDIXG
Summary Tables of Chemical Test Results



Made Ground (Area ])

Contnmin;mt Screening Vllluc Units .Minimum Maximum No. Exceeding
Value Value Screen

Arsenic 20 (SGY) mg/kg 7 28 3
Cadmium I (SGY) mg/kg <0.2 0.3 ()

Chromium 130 (SGY) mg/kg 12 15 0
Lead 450 (SOY) mg/kg 22 55 ()

Mercury 8 (SOY) mgfkg <0.5 <0.5 ()

Selenium 35 (SGY) mg/kg <0.3 <0.3 0
Copper 130 (OSSY) mg/kg 19 50 ()

Nickel 50 (SGY) mg/kg 16 34 0
Zinc 580 (GSSY) mg/kg 49 80 0

Boron 1300 (OSSY) mg/kg 0.5 1.6 0
Water Soluble 1200 (no SGY or mg/l 35 (one 35 (one 0

Magnesium GSSY) sample) sample)

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 SOY or mglkg 362 6544 0
OSSY)

Total Sulphur 5,000 (no SGY or mg/kg 3957 (one 3957 (one 0
OSSY) sample) sample)

Water Soluble (no SOY or OSSY) mg/l 1750 (one 1750 (one -
Sulphate sample) sample)

Sulphide 250 (no SOY or mglkg <10 43 0
OSSY)

Cyanide 66 (GSSY) mglkg <2 <2 0
Loss on Ignition 25 (no SGV or %w/w 7.85 40.43 I

GSSY)

Calorific Value 2,000 (no SOY or kJlkg 5235 (One 5235 (One 1

GSSY) Sample) Sample)

pH <5.5 (no SGY or - 3.5 7.7 1
GSSY)

Table 2: Summary of Soil Contamination Levels (Inorganic Compounds)

Contaminant Screening Units .Minimum Value Maximum Value No. Exceeding

Value Screen

TEM 500 (No SOY Mglkg ISO 760 1
or GSSY)

Total Phenols 307.3 (SGY) Mglkg <0.5 (one sample) <0.5 (one sample) 0
Total PAH IS (GSSY) Mglkg 25 (one sample) 25 (one sample) I

TPH C5-CIO 4,63 (OSSV) Mglkg <I (one sample) <I (one sample) 0
TPH CIO- 132.59 Mglkg 1043 (one sample) 1043 (one sample) I

C28 (GSSY)

TPH C28- 1801.7 Mglkg 397 (one sample) 397 (one sample) 0
C40 (GSSY)

Table 3: Sumrnan' of Soil Contamination Levels (Organic Compounds)



Contaminant Screening Value Units Minimum Maximum No. Exceeding
Value Value Screen

Naphthalene 16.9 (GSSV) mglkg 1.7 1.7 0
Acenaphthylene 659.2 (GSSV) mglkg 1.2 1.2 °Accnaphlhene 1860.4 (GSSV) mg/kg 0.6 0.6 0

Fluorene 1774.4 (GSSV) mg/kg 2.2 2.2 °Phenanthrene 1447.2 (GSSV) mglkg 2.2 2.2 °Anthracene 15108.9 (GSSV) mglkg 11.0 I 1.0 °Fluoranlhene 2468.1 (GSSV) mg/kg 0.5 0.5 °Pyrene 1817 (GSSV) mglkg 2.1 2.1 °Benzo( a)anthracene 12,1 (GSSV) mg/kg 0,9 0.9 0
Chrysene 27.6 (GSSV) mg/kg <0,1 <0.1 0

Benzo(b )f1uoranlbene 9,6 (GSSV) mglkg 0,7 0.7 Il

Benzo(k )f1uoranthelle 42.3 (GSSV) mglkg 0,2 0.2 0
Benzo(a)pyrene 1.3 (GSSV) mg/kg 0,7 0,7 0

lndeno( 123cd)pyrene 15,7 (GSSV) mg/kg 0,6 0,6 a
Dibcnz( ah)anthracene 0,67 (GSSV) mglkg <0,1 <0.1 0

Benzo(ghi)perylene 1906,5 (GSSV) mglkg 0,7 0,7 0

Table 3A: Sum man' of Soil Contamination Levels (Speciated PAR's) 5°;', SOM

Contaminant Screening Units Minimum Maximum No. Exceeding
Value Value Value Screen

Aromatic C5-C7 0.1 (GSSV) mg/kg 0.03 0,03 0
Aromatic C7-CS 143 (GSSV) mg/kg <0.01 <0.01 °Aromatic C8-C 10 26.1l (GSSV) mg/kg <0.01 <0.01 0
Aromatic C 10- 122.8 (GSSV) mglkg 2 2 0

CI2
Aromatic C12· 452,9 (GSSV) mglkg 5 5 Il

CI6
Aromatic C 16- 1058.2 (GSSV) mglkg 25 25 0

C21
AromaticC21- 1801.7 (GSSV) mg/kg 10 10 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-C10 16.5 (GSSV) mglkg <0,1 <0.1 0
Aliphatic CIO- 85,2 (GSSV) mg/kg 88 88 I

CI2
Aliphatic C12- 373,8 (GSSV) mglkg 165 165 0

C16
Aliphatic C16- 28937.7 mglkg 485 485 0

C21 (GSSV)
Aliphatic C21- 28937,7 mglkg 702 702 0

C35 (GSSV)

Table 3B: Summan' of Soil Contamination Levels (Speciated TPR's) 5% SOM



Made Ground (Area 2)

Contaminant Screening Value Unit!> Minimum Maximum No, Exceedin~
Value Value Screen

Arsenic 211(SOY) mg/kg II 52 12
Cadmium I (SOY) mg/kg <0.2 O.R II
Chromium 130 (SGY) mg/kg 7 41 0

Lead 450 (SGY) mg/kg 21 90 0
Mercury 8 (SGY) mg/kg <0.5 <0.5 0
Selenium 35 (SGY) mg/kg <0.3 1.3 II
Copper 130 (CiSSY) mg/kg 27 81 0
Nickel 50 (SGY) mg/kg 12 34 0
Zinc 580 (CiSSY) mg/kg 24 129 0

Boron 1300 (GSSY) mg/kg 0.3 0.9 0
Water Soluble 1200 (no SGY or I11g/1 18 51 0
Magnesium GSSY)

Table 4: Summarv of Soil Contamination Levels (Metal Compounds)

Contaminant Screening Value Units Minimum Maximum No. Exceeding
Value Value Screen

Total Sulphate 10,000 (no SGY or mglkg 1021 45992 2
GSSYj

Total Sulphur 5,000 (no SGY or mglkg 2750 17073 3
GSSY)

Water Soluble (nn SGY or GSSY) mgll 933 3303
Sulphate
Sulphide 250 (no SOV or mglkg <10 43 0

GSSY)
Cyanide 66 (GSSY) mglkg <2 <2 0

Loss on 19njtjon 25 (no SOV or %w/w 5.66 52.59 5
GSSY)

Calorific Value 2,000 (no SGY or kJ/kg 1901 7277 4
GSSY)

pH <5.5 (no SOV or 3.5 8.3 5
GSSY)

Table 5: Summan' of Soil Contamination Levels (Inorganic Compounds)

Contaminant Screening Value Units Minimum Maximum No. Ex.ceeding
Value Value Screen

TEM 500 (No SGY or mglkg 50 4170 6
GSSY)

Total Phenols 307.3 (SGY) mgikg <0.5 <0.5 0
Total PAH 15 (GSSY) mglkg 5.3 18 2

TPH C5-CIO 4.63 (GSSY) mgikg <I <I 0
TPH CIO- 132.59 (GSSY) mglkg <10 883 5

C28
T'PH C28- 1801.7 (GSSY) mgikg <10 767 0

C40

Table 6: Summan' of Soil Contamination Levels (Organic Compounds)



Contaminant Screening Value Unils {\'linimum Maximum No. Exceeding
Value Value Screen

Naphthalene 16.Y (GSSY) mglkg O.n 0.9 0
Acenaphthylcne 659.2 (GSSY) mglkg 0.1 0.1 0
Acenaphthene IX60.4 (GSSY) mg/kg 0.2 0.2 0

Fluorene 1774.4 (GSSY) mglkg 0.2 0.5 0
Phenanthrene 1447.2 (GSSY) mg/kg I.X 1.8 0
Anthracene 15108.9 (GSSY) mglkg O.B 0.8 0

Fluoranthene 2468.1 (GSSY) mg/kg 2.8 3.0 (j

Pyrenc 1817 (GSSY) mg/kg 3.3 3.4 (j

Benzo( a)anthracene 12.1 (GSSY) mg/kg 1.6 1.7 0
Chrysene 27.6 (GSSY) mg/kg <0.\ <(J.l (j

Benzo(b )iluoranlhene 9.6 (GSSY! mglkg 2.1 2.2 (j

Benzo( k) f1uorant hene 42.3 (GSSY) mg/kg I 0.6 1.4 0
Benzo(a)pyrene 1J (GSSY) mglkg 1.5 1.9 2

Indeno( 123cd)pyrene 15.7 (GSSY) mg/kg 0.1 0.2 0
Dibenz(ah)anthracene 0.67 (GSSY) mglkg <0.1 0.1 0
Benzo(ghi)perylene 1906.5 (GSSY) mglkg <0.1 0.3 0

Table 6A: Summary of Soil Contamination Levels (Speciated rAfT's) 5% SOM

Contaminant Screening Units Minimum Maximum No. Exceeding

Value Value Value Screen
Aromatic CS~C7 0.1 (GSSY) mg/kg <0.01 <O.OJ 0
Aromatic C7-C8 14.3 (GSSV) mglkg <0.01 <0.01 0

Aromatic Cg·C I0 26.0 (GSSY) mglkg <0.01 <0.01 0
Aromatic C I0- i22.8 (GSSY) mg/kg <I I 0

C12
Aromatic C12~ 452.9 (GSSY) mglkg <I 1 0

C)6
Aromatic C16~ 1058.2 (GSSY) mglkg 3 18 0

C21
Aromatic C21· 1801.7 (GSSY) mglkg 4 1i 0

C35
Aliphatic C5-C6 23.3 (GSSY) mglkg <0.1 <0.1 0
Aliphatic C6-C8 65.4 (GSSY) mglkg <0.1 <0.1 0
Aliphatic C8-C 10 16.5 (GSSY) mglkg <0.1 <0.1 0

Aliphatic CIO- 85.2 (GSSY) mglkg 34 43 0
C12

Aliphatic C12- 373.8 (GSSY) mg/kg 61 89 0
C16

Aliphatic CJ6- 28937.7 mglkg 165 351 0
C21 (GSSY)

Aliphatic C21- 28937.7 mglkg 386 1167 0
C35 (GSSY)

Table 6B: Summary of Soil Contamination Levels (Speciated TrH's) 5% SOM



Made Ground (Area 3)

Contaminant

I
Screening Value Units .Minimum Maximum No. Exceeding

Value Value Screen

Arsenic 20 (SOY) Mglkg 10 195 12

Cadmium I (SOY) Mglkg <0.2 0.6 °Chromium 130 (SOY) Mglkg 6 33 0
Lead 450 (SOY) Mglkg 8 50 °Mercury 8 (SOY) Mglkg <0.5 <0.5 °Selenium 35 (SOY) Mglkg ~0.3 1.6 0

Copper 130 (OSSY) Mglkg 17 n °Nickel 50 (SOY) Mglkg 12 56 I
Zillc 580 (OSSY) Mglkg 18 99 0

Boron 1300 (OSSY) M)!/kg <0.3 J.g 0
\Vater Soluble 1200 (no SGV or mg/l 5.8 221 0

Magnesium GSSV)

Tahle 7: Sum man' of Soil Contamination Levels (Metal Componnds)

Contaminant Screening Value Units Minimum Maximum Nu. Exceeding
Value Value Screen

Total Sulphate 10,000 (no SOY or Mglkg 1227 31669 7
OSSV)

Total Sulphur 5,000 (no SGV or Mglkg 2231 13050 7
OSSY)

Water Soluble (no SGV or GSSV) mgll 52 25406 -
Sulphate
Sulphide 250 (no SGV or Mglkg <10 230 0

OSSV)
Cyanide 66 (OSSY) Mglkg <2 7.4 0

Loss all Ignition 25 (no SOY or %w/w 0.00 46.58 5
GSSV)

Calorific Vallie 2,000 (no SOY or kJ/kg 5142 1148g 5
GSSV)

pH <5.5 (no SGV or 2.7 7.0 II
OSSV)

Table 8: Sum man' of Soil COlltamination Levels (Inorganic Compounds)

Contaminant Screening Value Units Minimum Maximum No. Exceeding
Value Value Screen

TEM 500 (No SOY or mglkg <60 400 0
OSSV)

Total Phenols 307.3 (SOY) mglkg - -
Total PAH 16.96 (OSSY) mg/kg - - -

TPH C5-C10 4.63 (OSSY) mglkg - - -
TPH CIO- 132.59 (OSSV) mglkg - -

cn
TPH C28- 1801.7 (OSSV) mglkg - - -

C40

Table 9: Summan' of Soil Contamination Levels (Organic Compounds)



Made Ground (Area 4)

Contaminant Screening Value Units .Minimum .I\laximum No. Exceeding
Value Vllluc Screen

Arsenic 2IJ(SGY) Mglkg <I 132 13
Cadmium ] (SCiV) Mglkg <0.2 1.0 0
Chromium 13IJ (SCiV) Mglkg 2 49 0

Lead 450 (SGV) mg/k£ II 93 0
Mercury X (SGV) mg/kg <0.5 <0.5 0
Selenium I 35 (SGY) mg/kg <0.3 1.9 0
Copper I3IJ (GSSV) mg/kg 9 36 0
Nickel 50 (SGVj mg/kg 7 34 0
Zinc 580 (GSSV) mg/k.g 23 ]86 0

Boron 1300 (GSSY) mg/kg 0.2 2.0 0
Water Soluble 1200 (no SGV or mg/l 16 321 0
Magnesium GSSY)

Table 10: Summa,,' of Soil Contamination Levels (Metal Compoonds)

Contaminant Screening "uille Units IHinimum Maximum No. Exceeding
Value Value Screen

Tala) SuJphale ] 0,000 (no SGY or mglkg 5]9 3]948 6
GSSY)

Total Sulphur 5,000 (no SGV or mglkg 3217 8671 7
GSSV)

Water Soluble (no SGV or GSSV) mg/l 1117 J]<)2 -
Sulphate

Sulphide 250 (no SGV or mglkg <10 93 0
GSSY)

Cyanide 66 (GSSY) mglkg <2 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 kJ/kg 7875 ]3389 2

GSSY)
pH <5.5 (no SGV or - 3.4 8.4 8

GSSY)

Tahle 11: Summar\' of Soil Contamination Levels (Inorganic Compounds)

Contaminant Screening Value Units Minimum Maximum No. Exceeding
Value Value Screen

TEM 500 (No SGY or mglkg <50 5860 2
GSSY)

Total Pj)enols 307.3 (SGY) mglkg <0.5 <0.5 0
Tota] PAH ]5 (GSSY) mglkg 25 42 2

TI'H C5-C]0 4.63 (GSSY) mglkg <1 <] 0
TPHC]O- ] 32.59 (OSSY) mglkg 4]0 831 2

C28
TPH C28- ]801.7 (GSSY) mglkg 492 1164 0

C40

Table 12: Summa,,' of Soil Contamination Levels (Organic Compounds)



Table 12k Summar\' of Soil Contamination Le\'els rSpeeiated PAll's) 5'1<,SOM

Contaminant Screening Value Unit.'l J\'linimum l\'1aximum No. Exceeding

Value Value Screen
Naphthalene I 16.9 (GSSY) mglkg I 0.4 0.8 0

Acen<lphlhylene I 659.2 (GSSY) mglkg I 0.2 0.9 0
Acerl(lphtheJl(~ I Ik60.4 (GSSY) mglkg I 0.1 0.3 U

Fluorene I \774.4 (OSSY) mglkg I 0.1 0.3 U

Phenanthrene I 1447.2 (OSSY) mg/kg I 1.7 2.0 I!

Anthracene I \5108.9 «(iSSY) mglkg I 0.6 1.6 0
Fluofalllhene I 246k.] (OSSY) mglkg I 3.3 5.1! 0

I'yrene 1817 (OSSY) mg/kg I 3.4 4.8 0
Bcnzo( a)anthraccnc 12.] (OSSY) mg/kg I 1.8 H 0

Chrysene 27.6 (OSSY) mg/kg I 1.2 1.8 (J

Benzo(b )fllloranthene 9,(, (OSSY) mglkg I 3.1 5.3 0
Benzo(k)nuoranlhcne 42.3 (OSSY) mg/kg I 1.5 '2.7 0

Benzo(a)pyrene 1.3 (OSSY) mglkg 2.7 5.0 2
lndeno( 123cd)pyrene 15.7 (OSSY) mglkg 2.3 3.9 0
Dibenz( all )anthracene 0.67 (OSSY) mglkg 0.] 0.7 I
Benzo(ghi)perylene 1906.5 (OSSY) mglkg I.k 3.6 0

Contaminant Screening Units Minimum Maximum No. Exceeding

Value Value Value Screen
Aromatic C5·C7 0.1 (OSSY) mglkg <0.01 0.0] (J

Aromatic C7·C8 14.3 (GSSY) mglkg <0.01 <0.01 (J

Aromatic C8·Cl 0 26.0 (OSSY) mglkg <0.01 <0.01 0
Aromatic C1O* 122.~ (OSSY) mglkg <I 2 II

CI2
Aromatic e12- 452.9 (GSSY) mglkg <] 4 0

CI6
Aromatic C16- 1058.2 (OSSY) mglkg 1] 19 II

C21
Aromatic C21· 1801.7 (GSSY) mglkg ]8 37 0

C35
Aliphatic C5-C6 233 (GSSY) mglkg <0.1 <0.1 0
Aliphatic C6-C8 65.4 (GSSY) mglkg <0.1 <0.1 0

Aliphatic C8-C I0 16.5 (GSSY) mglkg <0.1 <0.1 0
Aliphatic CIO- 85.2 (OSSY) mglkg 16 20 0

CI2
Aliphatic C] 2- 373.8 (GSSV) mglkg 37 53 0

CI6
Aliphatic C]6- 28937.7 mglkg 75 \54 0

C2] (OSSY)
Aliphatic C21* 28937.7 mglkg 774 ]768 0

C35 (OSSY)

Table 12B: Summar" of Soil Contamination Levels (Speeiated TPH's) 5% SOM



Made Ground (Area S)

Contaminant Screening Value Units Minimum f\laximum I\"u. Exceeding

Value Value Screen

Arsenic 20 (SGV) mg/kg 3 255 26
Cadmium 2 (SGV) mg/kg <0.2 1.5 0
Chromium 130 (SGV) mg/kg 5 39 0

Lead 450 (SGV) mg/kg 7 203 0
Mercury 8 (SGV) mgfkg <0.5 1.4 (J

Selenium 35 (SGV) mg:fkg <0.3 6.3 (J

Copper 130 (USSV) mg/kg 8 328 4
Nickel 50 (SGV) mg/kg 3 76 3
Zinc 580 (USSV) mg/kg 6 1706 I

Boron 1300 (GSSV) mg/kg 0.3 2.7 0
Water Soluble 1200 (no SGV Or mg/l 1.5 87 0

Magnesium GSSV)

Table 13: SummaI" of Soil Contamination Levels (Metal Compounds)

Contaminant Screening Value Units Minimum Maximum No. Exceeding
Value Yalue Screen

Total Sulphate IO,uoO (noSGV or mglkg 412 66589 12
GSSV)

Total Sulphur 5,000 (no SGV or mglkg 1969 23120 16
GSSY)

Water Suluble (no SGY or GSSV) mgll 30 2229 -
Sulphate
Sulphide 250 (no SOV or mglkg <10 242 0

GSSV)
Cyanide 66 (GSSY) mglkg <2 8.6 0

Loss on Ignition 25 (no SGV or %w/w 0.00 32.46 2
GSSV)

Calorific Value 2,000 (no SGY or kJ/kg 6160 7411 2
GSSV)

pH <5.5 (no SOV or - 3.5 11.1 6
GSSV)

Table 14: SummaI" of Soil Contamination Levels (Inorganic Compounds)

Contaminant Screening Value Units Minimum Maximum No. Exceeding
Value Value Screen

TEM 500 (No SGY or mglkg <50 5400 14
GSSV)

Total Phenols 307.3 (SOY) mgikg <0.5 2.7 0
Total l'AH 15 (GSSY) mglkg 3.1 550 4

TPH C5-CIO 4.63 (GSSY) mgikg <I <I 0
TPH CIO- 132.59 (GSSY) mglkg 32 2508 12

C28
TPH C28· 1801.7 (OSSV) mglkg <10 2036 I

C40

T~ble 15: Summary of Soil Contamination Leyels (Organic Compounds)



Contaminant Screening Value Units I\'linimum Maximum No. Exceeding
Value Value Screen

Naphthalcne 169 (OSSV) mglkg 0.1 35.5 I
Accnaphthy1enc 659.2 (OSSV) mg!kg 0.3 1.5 0
Acenaphtbene 1860.4 (OSSY) mg/kg 0.1 5.9 0

Fluorene 1774.4 (OSSY) mg/kg <0.1 6.8 0
Phenanthrene 1447.2 (OSSY) mg/kg 0.8 80.6 0
Anthracene 15 IOX.9 (OSSY) mglkg 0.5 18.0 0

FJuoranthene 2468.1 (OSS V) mgfkg <0.1 2.7 (j

Pyrcnf IXI7 ((;SSV) mg/kg 0.9 27.1 0
Bcnzo(a)anlhr8cene 12.1 (OSSY) mg/kg 2.3 86.9 I

Chrysene 27.6 (OSSY) mg/kg 0.2 18.3 0
Benzo(b)f1uoraml\ene 9.6 (OSSY) mg/kg 2.3 79.2 1
Benzo( k)fl uoran them: 42.3 (OSSY) mg/kg 1.2 49.0 I

Benzo(a)pyrene 1.3 (OSSY) mg/kg 0.4 71. J 3
lndeno( I23cd)pyrene 15.7 (OSSV) mg/kg 0.3 12.6 (I

Dibenz(ah)anthracene 067 (OSSY) mg/kg 0.2 1.4 I
Benzo(ghi)perYlene 1906.5 (OSSY) mg/kg 0.3 55.7 0

Table 15A: Summan' of Soil Contamination Levels (Speciated PAR's) 5°;', SaM

Contaminant Screcning Units I Minimum Maximum No. Exceeding
Value Value Valuc Screen

Aromatic C5·C7 0.1 (OSSV) mglkg <0.01 0.11 I
Aromatic C7·C8 14.3 (OSSY) mg/kg <0.01 0.09 0

Aromalic c!-j.Cl 0 26.0 (OSSY) mglkg <0.01 0.(12 0
Aromatic C 1O. 122.8 (OSSY) mglkg <I 42 0

CI2
Aromatic C 12· 452.9 (OSSY) mglkg <I 67 0

CI6
Aromatic C16- 1058.2 (OSSV) mglkg <I 189 0

C21
Aromatic e21· 1801.7 (OSSV) mglkg <I 456 0

C35
Aliphatic CS-CO 23.3 (OSSY) mglkg <0.1 0.1 0
Aliphatic C6-C8 65.4 (OSSV) mglkg <0.1 0.1 0

Aliphatic C8-C10 16.5 (OSSV) mglkg <0.1 <0.1 0
Aliphatic CIO- 85.2 (OSSY) mglkg <I 97 I

C12
Aliphatic C12- 373.8 (OSSY) mglkg 4 202 0

C16
Aliphatic C16- 28937.7 mglkg 19 1368 0

C21 (OSSY)
Aliphatic C21· 28937.7 mglkg 156 3448 0

C35 COSSY)

Table 15B: Summary of Soil Contamination Levels (Speciated TPH's) 5% SaM



Glacial Till (Area 1)

Contaminant Screening Value Units Minimum IHIl.\:imum No. Exceeding
Value " :lluc Screen

Arsenic I 2(J (SOV) mglkg 9 9 (J

Cadmium 1 (SOV) mglkg <0,2 <0.2 (J

Chromium 130 (SOV) mglkg 23 23 (J

Lead 450 (SOV) mglkg 13 13 0
Mercury g (SOV) mg/kg <0.5 <0.5 Ii

Selenium 35 (SOV) mglkg <1i.3 <0.3 0
Copper 130 (OSSV) mg/kg 22 22 (J

Nickel 50 (SOV) mglkg 31 31 0
Zinc 580 (OSSV) mglkg 79 79 0

Boron 1300 (OSSY) mglkg 0.6 0,6 0
Water Soluble 1200 (no SOY or mgll

Magnesium OSSY)

Table 16: Summan' of Soil Contamination Levels (Metal Compounds)

Contaminant Screening Value Units Minimum l\'1:lximum No. Exceeding
Value Value Screen

Total Sulphate 10,000 (no SOY or mglkg 230 230 0
OSSY)

Total Sulphur 5,000 (no SOV 01 mglkg .
OSSY)

Water Soluble (no SOY or OSSV) mg/l -
Sulphate
Sulphide 250 (no SOV or mglkg 10 10 0

OSSY)
Cyanide 66 (OSSY) mglkg <2 <2 0

Loss on Ignition 25 (no SOV or %w/w . .
OSSV)

Calorific Value 2,000 (no SOY or kJ/kg . . .
OSSY)

pH <5.5 (no SOV or . 6,7 6.7 0
OSSY)

Table 17: Summan of Soil Contamination Levels (Inorganic Compounds)

Contaminanl Screening Units Minimum Value Ma.ximum Value No. Exceeding
Value Screen

TEM 500 (No SOY Mglkg 140 140 0
or OSSV)

Total Phenols 307.3 (SOV) Mglkg - · ·
Total PAH 15 (OSSY) Mglkg - - ·

TPH C5·C10 4,63 (aSS V) Mglkg - - ·
TPH CIO- 132,59 Mglkg . · ·

C2S (ass V)
TPH C2S- 1801.7 Mglkg · ·

C40 (OSSV)

Table 18: Summar\' of Soil Contamination Levels COrganic Compounds)



Glacia' Till (Area 2)

Contaminant Screening Vallie Units Minimum Maximum No. Exceeding
Value Value Screen

Arsenic 20 (SGY) mg/kg 4 10 U
Cadmium 2 (SGY) mg/kg <0.2 <U.2 0
Chromium ]30 (SGY) mg/kg ]7 22 0

Lead 450 (SGY) lllg/kg 10 45 U
Mercury X (S(;Y) mg/kg <0.5 <U.5 0
Selenium 35 (SGY) mg/kg <U.3 0.7 0
Copper 130 (GSSY) mg/kg IX 24 0
Nickel 50 (SGY) mg/kg 24 25 0

Zinc 5S0 (GSSY) mg/kg 42 72 0
Boron 13UO(GSSY) mg/kg U.4 1.5 0

Water Soluble 1200 (no SGV or mg!1 -
Magnesium GSSY)

Tablc 19: Summarv of Soil Contamination Lcvcls (Metal Compounds)

Contaminant Screening Value Units f\'Iinimum Maximum No. Exceeding
Value Value Screen

Total Sulphate 10,000 (no SGY or mglkg 346 4009 U
GSSV)

Total Sulphur 5,00U (no SGY or mglkg -
GSSY)

Water Soluble (no SGV or GSSY) mg/l - -
Sulphate
Sulphide 250 (no SGY or mg/kg 10 35 U

GSSV)
Cyanide 66 (GSSY) mglkg <2 <2 0

Loss all Ignition 25 (no SCiV or %w/w

I
- -

GSSV)
Calorific Value 2,000 (no SGY or kJlkg - -

GSSY)
pH <5.5 (no SOY or - 6.0 8.0 0

GSSY)

Table 20: Summan' of Soil Contamination Lcvels (Inorganic Compounds)

Contaminant Screening Units Minimum Value Maximum Value No. Exceeding
Value Screen

TEM 500 (No SGY Mg/kg ]80 2150 1
or GSSY)

Total Phenols 307.3 (SGY) Mg/kg <0.5 <0.5 0
Total PAH 15 (GSSY) Mg/kg <5 <5 0

TI'H C5-CIO 1.08 (GSSY) Mg/kg <1 <1 -
TPH CIO- 27.36 (GSSY) Mg/kg 963 963 1

C2S
TPH C28- 1206.6 Mglkg 1694 1694 1

C40 (GSSY)

Tablc 21: Summan' of Soil Contamination Levels (Organic Compounds) 1%
SOM



Contaminant Screening Units Minimum l\'1aximum I'\u. Exceeding
Value Value Value Screen

Arommic C5-C7 0.03 (GSSV) mg/kg <0.01 <0.01 0
Aromatic C7·C~ 3.1 (GSSV) mglkg <0.01 <0.01 0

Aromatic CS-C J 0 5.3 (GSSV) mg/kg <IJ.(II <0.01 I 0
Aromatic C10- 25.3 (GSSV) mglkg <I <I 0

Cl2
Aromatic C12- 100.5 (GSSV) mglkg <I <I Ii

CI6
Aromatic C16- 332.2 (GSSV) mg/kg <I <\ IJ

C21
AromHlic C2J- \206.6 (CiSSV) mg/kg 3 3 0

C35
Aliphatic C5-CO I g.8 (GSSV) mg/kg <0.1 <0.1 Ii

Aliphatic C6-C8 17.2 (GSSV) mg/kg <0.1 <0.1 0
Aliphatic Cg-C 10 3.5 (GSSV) mg/kg <0.1 <0.1 Il

Aliphatic C10- \7.4 (GSSV) mglkg 9 9 0
CI2

Aliphatic C12- n.5 (GSSV) mglkg 26 20 0
CI6

Aliphatic CI6- 700B.0 (GSSV) mg/kg 106 106 0
C21

Aliphatic C21- 700B.0 (GSSV) mg/kg 2510 2516 0
C35

Tahir 21A: Summarv of Soil Contamination Levels (Speciated '1'1'11'5) 1'Y., SOM



Glacial Till (Area 3)

Contaminant Screening Value Units Minimum Maximum No, Exceeding

Value Value Screen
Arsenic 20 (SOY) lng/kg 6 43 2

Cadmium 1 (SOY) mglkg 0.2 0.7 ()

Chromium 130 (SOY) lng/kg 19 40 0

Lead 45(J (SOY) lng/kg 14 161 0

McrcuT)' 8 (SOY) lng/kg <0.5 <0,5 0

Selenium 35 (SOY) lng/kg <0.3 1.2 0

Copper l30 (OSSY) mg/kg II 66 0

Nickel 50 (SGY) mg/kg 10 30 0

Zinc 580 (GSSY) mg/kg 41 198 0

Boron 1300 (GSSY) mg/kg 0.6 1.5 0

Water Soluble 1200 (no SGY or mg!l 103 104 0
Magnesium OSSY)

Table 22: Summar\' of Soil Contamination Levels (Metal Compounds)

Contaminant Screening Value Units Minimum Maximum No. Exceeding

Value Value Screen
Total Sulphale 10,000 (no SOY or rug/kg 1399 996J 0

OSSY)

Total Sui phur 5,000 (no SOY or mglkg 2448 3239 0
GSSY)

Water Soluble (no SGY or CiSSY) mg/I 15 38 -
Sulphate

Sulphide 250 (no SGY or mglkg <10 81 0

OSSY)

Cyanide 66 (GSSY) mglkg <2 <2 0

Loss on Ignition 25 (no SOV or %w/w - -
GSSY)

Calorific Value 2,000 (no SGY or kJ/kg - - -
GSSY)

pH <5.5 (no SGV or - 3.6 7.9 1

GSSY)

Table 23: Summan' of Soil Contamination Levels (Inorganic Compounds)

Cuntaminant Screening Units l\1inimum Value Maximum Value. No. E...,;,c.eed'ng
Value Screen

TEM 500 (No SOY mglkg <50 840 1
or GSSY)

Total Phenols 343.3 (SGY) mglkg <0.5 <0.5 0
Total PAH 15 (GSSY) mglkg 50 50 I

WH C5-ClO 4.63 (GSSY) mglkg <1 <1 .
TPH CIO- 132.59 mglkg 553 553 I

C28 (GSSY)

TPH C28- 1801.7 mglkg 284 284 0

C40 (GSSY)

Table 24: SummarY of Soil Contamination Levels (Organic Compounds) 5%
SOM



Contaminant Screening Value Units l\'Iinimum I\laximum No. Exceeding
Value Value Screen

Naphthalene 16.9 fOSSY) mgikg 0.3 0.3 0
Acenaphthylcne 659.2 (OSSY) mgikg 1.0 1.0 0
Aeellaphthem: 1860,4 (OSSY) rnglkg I 0.1 0.1 0

Fluorene 1774.4 (OSSY) rnglkg 0.3 0.3 0
Phenanthrene 1447.2 fOSSY) rngikg 7.6 7.6 0
Anthracene 15108.9 ((;SSY) mgikg 2.9 2.9 0

FJuoranlhene 2468.1 roSSY) mg/kg Y.Y 9,0 0
Pyrene 1817 (OSSY) mglkg 7.Y 7.9 0

Benzo( a)anthracene 12.1 fOSSY) mg/kg 5.1 5.1 0
Chrysene 27.(, (OSSY) mglkg 1.0 1.0 0

Henzo(b)fluoranthene 9.0 (CiSSY) mg/kg 4.1 4.1 0
Benzo( k}fluoranthene 42.3 (OSSY) mglkg 2.7 2.7 0

Benzo(a)pyrene 1.3 rGSSY) mg/kg 4.0 4,0 I
lndeno( 123cd)pyrene 15,7 (OSSY) mg/kg 2.2 2.2 0
Dibenz(ah)anthracene 0,67 (OSSY) mglkg 0.5 0,5 0
Benzo(ghi}peryl ene 1906.5 (OSSY) mglkg <0.1 <0.1 0

Table 24A: Summan' of Soil Contamination Levels (Speciated PAH's) 5°/') SOM

Contaminant Screening Units Minimum Maximum No. Exceeding
Value Value , Value Screen

Aromatic C5-C7 0.1 (OSSY) rnglkg <0,01 <0.01 0
Aromatic C7-C8 14.3 (OSSY) mgikg <0.01 <0.01 0

Aromatic C8~C 10 26.0 (OSSY) rngikg <0,01 <11.01 0
Aromatic C 10- nu (OSSY) rngikg <I <I a

CI2
Aromatic C12- 452.9 (OSSY) mgikg 5 5 a

CI6
Aromatic C 16- 1058.2 (OSSY) rnglkg 41 41 0

C21
Aromatic C21- 1801.7 (OSSY) mglkg 27 27 0

C35
Aliphatic C5-C6 23.3 (OSSY) mglkg <0.1 <0.1 0
Aliphatic C6-C8 65.4 (OSSY) mgikg <0,1 <0.1 0

Aliphatic C8-CIO 16.5 (OSSY) mgikg <0,1 <0.1 0
Aliphatic CIO- 85,2 (OSSY) rngikg 33 33 0

CI2
Aliphatic C12· 373,8 (OSSY) mgikg 71 71 0

CI6
Aliphatic C 16- 28937,7 mgikg 232 232 0

C21 (OSSY)
Aliphalic C21· 28937.7 rngikg SOl 501 0

C35 (OSSY)

Table 24B: Snmmarv of Soil Contamination Levels (Speci~ted TPH's) 5% SOM



Glacial Till (Area 4)

Contaminant Screening Value Units 1\-1inimum Maximum Nu. Exceeding
Value Value Screen

Ar:;enic 21J(SOY) mg/kg I 6 ()

Cadmium 2 (SOY) mg/kg <0.2 0.6 0
Chromium 130 (SOY) mg/kg 17 21 0

Lead 450 (SOY) mg/kg 8 21J 0
Mercury 8 (SOY) mg/kg <0.5 <D.S 0
Selenium 35 (SOY) mg/kg <0.3 0.9 0
Copper 130 (OSSY) mg/kg 9 12 0
Nickel 50 (SOY) mg/kg 9 22 0
Zinc 580 (OSSY) mg/kg 41J 56 0

Boron 1300 (OSSY) mg/kg 0.3 0.7 0
Water Soluble 1200 (no SOY or mgll 34 34 0

Mal,rnesium GSSY)

Table 25: Summar\' of Soil Contamination Levels (Metal Compounds)

Contaminant Screening Value lJnits Minimum Maximum No. Exceeding
Value Value Screen

Total Sulphate 10,000 (no SOY or mg/kg 453 7219 °GSSY)
Total Sulphur 5,OOIJ (no SOY or mglkg 584 584 0

GSSY)
Water Soluble (no SOY or OSSY) mgll 455 455 -

Sulphate
SUlphide 250 (no SGY or mgfk.g <10 105 0

GSSY)
Cyanide 66 (OSSY) mglkg <2 ,2 0

Loss on 19nition 15 (no SG\' or %w/w - - -
OSSY)

Calorific Value 2,000 (no SGY or kJ/kg - -
OSSY)

pH <5.5 (no SGV or 6.5 7.9 °OSSY)

Table 26: Summar-' of Soil Contamination Levels (Inorganic Compounds)

Contaminant Screening Units Minimum Value Maximum Value No. Exceeding
Value Screen

TEM 500 (No SOY mglkg 70 200 0
or GSSY)

Total Phenols 307.3 (SGY) mglkg . - -
Total PAH 15 (GSSY) mglkg . - -

TPH C5-C10 \.08 (GSSY) mglkg - - -
TPH CIO- 27.36 (OSSY) mglkg - - .

C28
TPH C28- 1206.6 mglkg - - -

C40 (OSSY)

Table 27: Summar\' of Soil Contamination Levels (Organic Compounds) 1%
SOM



Glacial Till (Area 5)

Contaminant Screening Value Units !\linimum Maximum No. Excccdin~
Value Value Screen

Arsenic 20 (SGV) mg/kg 3 8 0
Cadmium I (SGV) mg/kg <0.1: <0.2 0
Chromium 130 (SGVj mg/kg II 13 0

Lead 450 (SCiVj mglkg 7 15 0
Mercury 8 (SGV) lIly/kg <0.5 0.7 0
Selenium .15 (SGV) mg/kg <:0.3 <0.3 Il
Copper 131l(CiSSV) lUg/kg ~ 18 0
Nickel 50 (SGV) mg/kg 7 25 Il
Zinc 5XIl (GSSV) mg/kg 27 61 Il

Beron 1300 (CiSSV) I11g/kg 0.3 0.8 0
Water Soluble 1200 (no SGV or mg/l S.S S.S 0

Magnesium GSSV)

Table 28: Summan' of Soil Contamination Levels (Metal Compounds)

Contaminant Screening Value Units IVIinimum Maximum No. Exceeding
Value Value Screen

Total Sulphate 10,000 (no SGV or mglkg 375 6577 0
GSSV)

Total Sulphur 5,000 (no SCiV or mg/kg 2217 2217 0
GSSV)

Water Soluble (no SGV or GSSV) mg/J 715 715 -
Sulphate

Sulphide 250 (no SOY or mglkg <10 13.1 Il
GSSV)

Cyanide 66 (GSSV) mglkg <2 <2 0
Loss on Ignition 2S (no SO\' or %w/w - -

GSSY)
Calorific Value 2.000 (no SGV or kJ/kg - -

GSSV)
pH <5.5 (no SGV or - ~.2 7.9 3

GSSV)

Table 29: Summan' of Soil Contamination Levels (Inorganic Compounds)

Contaminant Screening Units Minimum Value Maximum Value No. Exceeding
Value Screen

TEM 500 (No SGV mglkg <50 200 0
or GSSV)

Total Phenols 307.3 (SGV) mglkg - - -
Total PAfl 15 (GSSV) mglkg - - -

TPH C5-CIO 1.08 (GSSV) mglkg - -
TPH CHI- 27.36 (GSSV) mglkg - - -

C28
TPH C28- 1206.6 mglkg - -

C40 (GSSY)

Table 30: Summan' of Soil Contamination Levels (Organic Compounds) 1%
SOM



Leachates

Contaminant Screening Value Units l\'linimum Value Maximum Value Nu. Exceeding Screen
Arsenic 10 Ugil <I 3 0

Cadmium 5 Ugil <] <I 0
Chromium 50 Ugil <3 <3 0

Lead 25 Ugil <9 <9 0
Mercury I Ugil <I <] 0
Selenium 10 Ugil <I 13 0
Copper 2000 Ugil <4 <4 I 0
Nickel 50 1Ig11 /' 21 0'0

Zinc 5000 lJg/1 <20 76 0
Horon 1000 ugll <30 290 0

Sulphate 0.250 g/I <0.010 0.877 3
Cyanide 50 ug/I <20 <20 0

pH <6.5 Units 4.8 88 1
PAB 0.1 ugll <0.10 14.8 2
TPH 10 ug/I 40 ] 130 9

Phenol 0.5 ug/I <0.5 <0.5 0
.

Table 31: Summary of Leachate Test Results

Groundwater

Contaminant Screening Value Units l\'linimum Value Maximum Value No. Exceeding Screen
Arsenic 10 ugll <I 2 0

Cadmium 5 ugll <] 9 I
Chromium 50 ugll <3 <3 0

Lead 25 ug/I <9 15 0
Mercury I ugll <] <I 0
Selenium 10 ug/I <I 121 I
Copper 2000 ugll <4 5 0
Nickel 50 ug/I 10 1898 3
Zinc 5000 ug/I <20 4353 0

Boron 1000 ugll ISO 1510 J
Sulphate 0.250 gli 0.613 7.243 5
Cyanide 50 ug/I <20 <20 0

pH <6.5 Units 5.0 7.1 1

PAIl 0.1 ugll <0.1 <0.1 0
TPH 10 ug/I <10 40 2

Phenol 0.5 ugll <0.5 <0.5 0

Table 32: SUliman' of Groundwater Test Results



APPENDIXH
Gas and Groundwater Readings



North Gawber - Gas Monitoring Results

Borehole Reading 5-Dec-D7 21-Jan-OB 18-Feb-OB 4·Mar-DB

Methane (%) 0.0 0.0 0.0 0.0
BH101 Carbon Dioxide (%) 7.9 11.8 9.8 8.4

OXYgen (%) 7.6 4.1 12.2 1.6
Air Pressure (mB) 992 996 1030 1024
Methane (%) 0.0 0.0 0.0 0.0

BH104 Carbon Dioxide (%) 2.0 31 1.9 2.3
Oxygen (%) 17.1 17.0 16.8 14.5
Air Pressure (mB) 994 996 1031 1024
Methane (%) 0.0 00 0.0 0.0

BH105 Carbon Dioxide (%) 5.3 6.4 7.8 2.9
Oxygen (%) 12.1 6.8 9.5 160
Air Pressure (mB) 993.0 996 1031 1023
Methane (%) 0.0 0.0 0.0 00

BH109 Carbon Dioxide (%) 7.7 2.0 0.4 00
Oxygen (%) 68 16.3 16.8 19.4
Air Pressure (mS) 994 996 1030 1024
Methane (%) 00 00 0.0

BH112 Carbon Dioxide (%) 27
FLOODED

0.0 0.0
Oxygen (%) 18.5 19.1 19.4
Air Pressure (mB) 993 1031 1024
Methane (%) 0.1 0.0 0.0 0.0

BH115 Carbon Dioxide (%) 11.5 4.8 5.3 69
Oxygen (%) 1.2 10.9 5.4 8.2
Air Pressure (mB) 994 997 1031 1024
Methane (%) 0.0 0.0 0.0 0.0

BH118 Carbon Dioxide (%) 00 23 3.4 2.1
Oxygen (%) 20.1 19.9 17.8 16.0
Air Pressure (mB) 995 997 1030 1024



North Gawber - Groundwater Readings

Borehole 5-Dec-07 21-Jan-08 18-Feb-08 4-Mar-08
BH101 DRY 4.05 3.85 3.80
BH104 DRY 5.93 5.82 5. (6
BH105 6.97 7.03 7.20 7.15
BH109 1.79 1.03 1.60 1.90
BH112 0.42 FLOODED 0.10 0.32
BH115 5.47 438 417 4.01
BH118 0.34 0.30 0.15 0.22



~~

North Gawber - Flow Monitoring Results

Borehole Reading 5-Dec-07 21-Jan-08 18-Feb-08 4-Mar-08

BH101 Total avoLitreslper hour 0.0 0.0 0.0 0.0

BH104 Total avoLitres/per hour 00 0.0 00 0.0

BH105 Total avoLitreslper hour 0.0 00 0.0 0.0

BH109 Total avoLitres/per hour 0.0 0.0 0.0 0.0 ~
BH112 Total avoLilreslper hour 0.3 FLOODED 0.0 0.0

BH115 Total avoLitres/per hour 0.0 0.0 0.0 0.0

BH118 Total avoLitres/per hour 0.0 00 00 0.0


