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EXECUTIVE SUMMARY

In May 2005, Pell Frischmann was appointed by Chris Carr Associates on behalf of CPS
Leisure to provide a Phase II Intrusive Site Investigation Report to identify any potential
contamination sources and determine geotechnical ground conditions at an existing
industrial site off Mapplewell Drive in Barnsley.

The objective of the investigation was to assess the suitability of the site for the
construction of a series of commercial/industrial units and the refurbishment of an existing
factory building. The intrusive investigation works were undertaken to determine
geotechnical parameters of the near surface materials for foundation design purposes and
to identify any potential sources of contamination from previous and present site activities
so that any necessary remediation measures could be determined.
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The pUblished geology indicates the site to be underlain by the Carboniferous Coal
Measures. No superficiai deposits are expected beneath ,,-e site; however localised
deposits of Alluvium are noted in the vicinity of the site. A shallow coal seam (inferred to
be the Kent Thin Seam) was encountered in all but on rotary holes.

The historical Ordnance Survey mapping indicat~that the s as initially partially
developed with residential housing in the late 1 O's. Thi»housing and adjacent farmland
remained until the 1950's when the residential ho 'ng wtl's demolished. To the south and
east the land was developed in the late 1800's s a colliery with associated rail
infrastructure. The colliery was developed throughout e 900's. By the 1930's a spoil
heap from the colliery is present to the souilN( the site a d may indeed extend onto the
southern edge of the site itself. Buildings likely ~ ~ associated with the colliery first
appear on the site in 1962. The southern seCtion 'as'then developed as a car park in the
1970's and an electricity substati0Ji"""astuill. '.. /

The made ground is not consi red ~ab~ founding stratum as it was probably end
tipped and will have had no form f con~d compaction. It is likely to be loose with
many voids. ~

For the mid and north parts of th site, shallow foundations placed onto the rock at will
be suitable for the pro sed str. ctures. The sandstone will accommodate bearing
pressures well in excess of t t Ii Iy to be exerted from the foundation loads.

To the south of TP4 the rockhead becomes deeper - maximum depth of 4.4m. Piling in
this area is a possible alternative; however boulders were encountered within the trial pit in
the south western corner of the site. This may make it difficult to achieve penetration and
obtaining an end bearing into the rock. As an alternative, consideration could be given to
excavating down to rockhead and replacement with mass concrete. If this is adopted, it is
anticipated that the foundations will be stepped as the rockhead falls to the south. For this
proposal, it is recommended that the excavations are inspected by an engineering
geologist/geotechnical engineer to confirm that rockhead has been encountered.

The results of laboratory contamination testing undertaken on six soil samples indicates
the site is generally uncontaminated with respect to heavy metals. However elevated
levels of SUlphate, TPH and PAH were encountered throughout the site which could
potentially pose an unacceptable risk to future users of the site.

Report number: W84039/002
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Given the limited nature of contamination testing undertaken to date, with only six samples
ana lysed for a general suite of contaminants, the information only provides a very outline
preliminary guide to the contaminative setting of the site. Prior to redevelopment further
intrusive site investigation including contamination testing will need to be undertaken to
determine whether the risk to site can be removed through site capping (potentially
hardstanding) or whether remediation will be required.

To date only one gas monitoring visit has been undertaken. The preliminary results
classify the gas regime for the site as a CIRIA 'Characteristic Situation 2'. However
Further gas monitoring is required in order to determine the actual gas regime beneath the
site.

Report number: W84039J002
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1. INTRODUCTION

In May 2005, Pell Frischmann was appointed by CPS Leisure LId to undertake
a Phase II Ground Investigation of a derelict industrial site off Mapplewell Drive,
Bamsley. The site is located to the west of Mapplewell Drive, to the north east
of Bamsley town centre, as shown in Figure 1 in Appendix A.

2. OBJECTIVES

Pell Frischmann understands that CPS Leisure propose to redevelop the site
with a series of small industrial units and to undertake the refurbishment of an
existing industrial site. The site comprises an existing factory building, with
tarmac hardstanding covering around 60% of the site the remainder comprising
derelict land. The purpose of the site assessment was to investigate the ground
conditions at the site in order to identify any potential sources of contamination
from previous site activities and to determine geotechnical parameters of the
materials for foundation design purposes. '/

3. DATA SOURCES

In the production of this report the following re~rches have n undertaken:

(i) Phase I (Desk Study) report M"lewell, prepared by Pell
Frischmann in July 2005. Report Re 840039/01.

• Search Results

A review of Historic Ordnan~rvey maps;

A review of British GeOIOgIC~1su~ps;

A Review 0 inftr;;:;atidn incl~d!d within an Envirocheck Report
prepared by La ar~n Group;

(v) Informati~ded 0 th Environment Agency website;

In the production f this report he following data sources have been reviewed:

(ii)

(Hi)

(iv)

• Environment Agency Data

• British Geological Survey Maps

A walkover survey was carried out as part of the Phase I report.

Report number: W64039/002



------------------------------------------- ~~~--~~

Report number: W84039J002 2

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

_______ --------'L

MAPPLEWELL, BARNS LEY
CONTAMINATED LAND, PHASE 2: SITE INVESTIGATION

W84039NCP

4. DESKTOP INFORMATION

4.1 SITE LOCATION

The site is located at National Grid Reference SE 331 099, off the south west of
Mapplewell Drive in north Barnsley. The site occupies an area of approximately
0.8 hectares and lies at an elevation of approximately 97m aOD. The site is
generally flat. The site location is shown in extract below and as Figure 1 in
Appendix A.

Figure 1 • Site Location (Extract)

4.2

A full assessment the sit was undertaken as part of Pell Frischmann's
Phase I Report of July 05 'A summary of the information is given below

At the time of the site walkover the site was derelict. The site comprises three
distinct areas:

• An area of concrete and tarmac hardstanding;

• A factory building running from north to south along the site's eastern
boundary;

• An area of derelict land covered with plastic spoil.

The factory building is currently disused and comprises a steel framed portal
with brick and cladding walls. Immediately to the south of the factory building is
an electricity substation comprising a brick building and generator compound
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surrounded by palisade fencing. No obvious signs of contamination were noted
within the compound or in its immediate vicinity.

The southern half of the site is derelict and comprises soft landscaping (soil)
with much spoil strewn across the area. The spoil typically comprises pieces of
formed plastic, plastic chippings, stone and timber.

The eastern and southern boundaries of the site are marked by a six foot
palisade fences. The northern boundary is marked by the rear of a series of
small industrial units, a storage container and a six foot palisade fence. The
western boundary has a brick retaining wall along the northern length, wooden
fencing along the central section and further palisade fencing to the south.
During the site walkover the retaining wall was noted to be in poor condition
with cracking present.

4.3 SURROUNDING LAND USE

The site is bounded to the north and east by industrial pllmises, to the south by
open ground comprising the former colliery s oil tip beyond which is an
unnamed drain a tributary of the River Dearne a 0 e west by a mixture of
residential and commercial properties

4.4 GEOLOGICAL SETIING
/
/

The published geological map for the area is ho on Brijish Geological
Society Sheet 87 BarnsJey, 1:50,000 ~Ie, Solid . Drift. An extract of the
geology plan is presented in extract tie.~~w"1l~gure 2 in Appendix A.

Figure 2 - Geological Map (~ac~

(C04/149-CCSLJ British Geological Survey. OOERC. All rights reserved:

Report number: W84039/002 3
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The published geological map indicates that the site is underlain by
Carboniferous Middle Coal Measures strata. Only localised superficial deposits
are present in the area and typically comprise Alluvium which is found in the
River Valleys. The strata would appear to dip towards the north east.

4.5 HYDROGEOLOGY

4.5.1 Hydrogeology

4.5.2

4.5.3

The site and surrounding area are designated as a Nitrate Vulnerable Zone.

The site does not directly impact upon scheduled or designated areas including
NNRs. Ramsar sites. SINC. AONB. ESAs. National Parks. SPA. etc. The site is
not considered to represent a risk to areas designated for environmental
protection.

Report number. \'184039/002 4
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5. STATUTORY REGISTERS AND DATABASE SEARCHES

5.1 INTRODUCTION

A Phase I desk study on the site was undertaken by Pell Frischmann prior to
commencement of the Phase II intrusive site investigation. The desk study
involved the study of archives and public records encompassing relevant
information with regard to the history and current status of the site and its
surrounding area.. The following sources of information were consulted as part
of this process.

• Superseded (historical) editions of Ordnance Survey maps;

• Local Authority records;

• Environment Agency records, inclUding National Rivers Authority;

/• Coal Mining Report;

• Other Statutory Authority Records. ~

Full details of the information obtained i thetsea;ches can be found in Pell
Frischmann's Phase I (Desk Study) Repo or ~plewell, Report Reference
W840039/001, July 2005. A summary of the in ation is given below.

5.2 LAND USE HISTORY \. ""-

The historical Ordnance Survey ma~~ing ~s that the site was initially
partially developed with resi~ial)1ousing i~he late 1800's. This housing and
adjacent farmland rem . ed until the aroul!"d the 1950's when the residential
housing was demolished. e s~g land use to the north and west was
a mixture of residential housin and farmland. To the south and east of the site
the land was deve~ in the t 1800's as a colliery with associated rail
infrastructure. he-colliet:y c ntinued to be developed throughout the 1900's.
By the 1930's a s iI heap fro the colliery was present to the south of the site
and may have exten onto t southern edge of the site itself. BUildings likely
to be associated with tli iery first appear on the site in 1962. The southern
section of the site was then developed as a car park in the 1970's and an
electricity substation was built.

The main contaminated land uses identified within the site itself are the
presence of an electricity substation and the plastic spoil identified within the
southern half of the site. The principle contaminative land use to exist or to
have historically existed within the sites immediate surrounding area is the
colliery, associated mine shafts and rail infrastructure located to the south of the
site.

Report number: W84039/002 5
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5.3 STATUTORY AUTHORITY RECORDS

A summary of the findings of the statutory registers search are given below.

The statutory registers and database searches record that there are three active
air pollution consents within 1km of the site, all relating to Petrol Filling Stations
located more than 700m from the site. Given the distances involved it is unlikely
that these will have had an adverse impact on the site.

There are three active discharge consents within 1km of the site located 550m
to 565m south of the site. Given that the surface water flow within the local area
is likely to be towards the south and the River Deame. it is unlikely that these
will have affected the site.

There are five pollution incidents recorded within 1km of the site. The closest
incident is classified as a Category 3 - Minor Incident. located 117m west of the
site, involving the release of sewage effluent, however no other details are
supplied. Given that the incident was only recorded as ~inor incident, that the
likely hydraulic gradient within the surrounding a~reais towards the south and
that the surrounding area is predominantly fla n it is unlikely that this
incident will have impacted the site. /

The statutory registers indicate there are rty nine~ontemporary trade entries
within 1km of the site. The three closest en . s <fe all garage services within
70m of the site.
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6. PHASE II INVESTIGATION

6.1 INTRODUCTION

The information obtained during the compilation of Pell Frischmann's Phase I
(Desk Study) Report dated July 05 was used to design the Phase II site
investigation works.

6.2 FIELDWORK

A total of five rotary boreholes and four trial pits were undertaken during the
phase II intrusive site works in May 2005.

The rotary boreholes were drilled to 20m below ground level (bgl), using open
hole rotary techniques, with the exception of holes R1 and R2, which are
located along the southern edge of the site. Rotary bOreholes R1 and R2 were
open hole drilled through the made ground until rock jftad was encountered
was encountered at 4.5m bgl and 6.0m bgl respectively in holes R1 and R2. On
encountering rock head the upper 5m was ~ore the holes were
completed using open hole rotary techniques. / V
The four trial pits (TP1 to TP4) were exca tedto a1l'laximum depth of 4.0m bgl
or rock head using a JCB with 2 foot bucket. .,

6.3

The exploratory hole logs are included in Appenu,,,,~, ..nd an Exploratory Hole
Location Plan is included as Figure 3 in~endix A.

'\ ;/
,,) ,

During the site works sa les of soils wer~aken and scheduled for chemical
and geotechnical laborato tes~rogramme of laboratory testing was
prepared by Pell Frischmann, 'th the geotechnical testing being carried out by
C.C. Geotechnical ~the che' testing being undertaken by Chemtech
Environmental' '" )

Geotechnical TestinV

Only limited geotechnical testing comprising point load tests on the rock core
were undertaken.

TESTING

6.3.1

No test results have been received to date. The analysis of the results will
therefore be included in the final report and the test certificates will be included
in Appendix C.

6.3.2 Contamination Testing

Five samples of soils were retained from the trial pits and were scheduled for
geochemical laboratory testing. The soil samples were analysed for the
following:

Report number: W84039/002 7
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Arsenic Copper Sulphate (2:1 extract)

Cadmium Nickel Sulphate (total)

Chromium (total) Zinc Sulphide

Chromium (hexavalent) Phenols Sulphur (free)

Lead PAH (screen) Cyanide (free)

Mercury TPH (screen) Cyanide (complex)

Selenium Nitrate (2:1 extract) Thiocyanate

Boron (water soluble) Chloride (2:1 extract) pH

6.4

The contamination test results are included in APpe~

GROUND CONDITIONS 1\2t ~

The ground conditions encountered durin the~estjgation generally confirmed
the published geology. The sequence of str wa~enerally as follows:

6.4.2

\"'-
Topsoil was encountered in two of the trial ~P3 and TP4) located in the
northern end of the site. The topsoil was elfcountered beneath a O.15m (TP3)
to OAm (TP5) thick layer of jl!tma~ hardslal);ing and gravel sub-base and was
found to be between O.~5) ~'t"TP3) thick.

Made Ground "V
Made Ground w ~er' in all of the exploratory holes. The depth of the
made ground varie cross th site and was generally found to deepen towards
the southern end of th Ite

At the northern end of the site the made ground comprised a thin layer of gravel
sub-base and tarmac hardstanding that was encountered to a maximum depth
of OAm below ground level (bgl).

Rotary hole R3 drilled near the centre of the site encountered 3.0m of made
ground comprising brick and sandstone gravel in a sand matrix with occasional
cobbles.

Towards and in the south of the site, the made ground was found to deepen to
a maximum depth of 4Am bgl In R2. The made ground in rotary hole R1
comprised a combination of brick, coal, ash and mudstone cobbles and
boulders in a sand matrix.

Report number: WB4039/002 B
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In TP1, located in the south east of the site a layer of reinforced concrete was
encountered between O.lm and OAm bgl within the made ground.

6.4.3 Superficial Deposits

No superficial deposits were encountered in any of the exploratory holes.

6.4.4 Rockhead

Rockhead comprising Carboniferous Coal Measures was encountered in the
majority of the exploratory holes.

The Carboniferous Coal Measures were found to comprise layers of varying
thickness of moderately strong to strong yellow brown fine grained thinly
laminated sandstone interbedded with siltstone and weak to moderately strong
thinly laminated grey/olive/blue mudstone.

The depth of rockhead increased to the south of tHes~ with rockhead being
encountered within the rotary boreholes at OAm ei ground level (bgl) in R3
and R4, at 3.0m bgl in R5, at 3.9m bgl in R1 and at Am I in R2.

Coal was encountered in four of the five r tafoles drilled, th exception being
R1. In R2 coal was encountered immedi Iy un¢rlying the made ground at
3.9m bgl and was found to be OAm thick. O.5m thick seam of coal was
encountered at 3.5m bgl in R3. In R4 a O. thi k coal seam and was
encountered at 8.0m below grounp ~el. In ROAm thick seam was
encountered at 7Am. The coal se,!m.~s~,er.!.~worked, dipping in a north
easterly direction and are inferred to bEHhe ~in Seam.

6.4.5 Groundwater r) \ /

Groundwater was not encou e~ any of the exploratory holes during
the site investigatio~orks. A u r round of groundwater monitoring was
undertaken in ree'ofUl~ five rota holes on the 30th June 2005. The results
of the monitoring e given in ble 1 below.

. TABLE l' GROUNDWATER MONITORING' SUMMARY OF RESULTS .

Exp. Hole. Date Strata Depth of Piezo WaterDep "
Ref: m bgl mbgl

R1 30.06.05 4.0
Made ground to 4.6m

5.0underlain by sandstone

R2 30.06.05 4.9
Made ground to 4Am

5.0underlain by mudstone

R5 30.06.05 Made ground to OAm, 4.1

sandstone to 4.3m 5.0
underlain by mudstone

Report number:W840391002 9
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6.4.6 Gas Monitoring

The three boreholes were gas monitored following the investigation. The
monitoring results indicate elevated levels of carbon dioxide at both locations as
shown in Table 2 below .

.TABLE 2: GAS MONITORING: SUMMARY OF RESULTS

'Exp. Timef Date Methane
'Hole. Atmospheric (%j
Ref: Pressure(mB)

R01 994 (F) 30.06.05 0.0

R02 994 (F) 30.06.05 0.5 00 0.000.0

30.0605 0.0R05 994 (F) 0.0 0.00

"'- "' .;~'
It should be noted that gas monitoring is on Ing and further results will be
included in the final report.

Report number: W84D39/002 10
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7. ENGINEERING ASSESSMENT

7.1 FOUNDATIONS

The rotary holes and trial pits encountered made ground throughout the site.
The made ground was found as a thin veneer beneath the central and northern
parts of the site (north of TP4), but deepened towards the south. Beneath the
southern part of the site a thickness of up to 4Am of made ground was
encountered in rotary hole R2 and a thickness of 3.8m was encountered in R1
in the south east corner of the site.

The made ground is not considered a suitable founding stratum as it was
probably end tipped and will have had no form of controlled compaction. It is
likely to be loose with many voids.

The exploratory holes from TP4 northwards encountered sandstone rockhead
between OAm and 0.7m below ground level. Thereu.re, for the mid and
northern parts of the site, shallow foundations Iiacel! onto the rock will be
suitable for the proposed structures. The sandst '11accommodate bearing
pressures well in excess of that likely to be exerted om e foundation loads.

To the south of TP4 the rockhead beco es ~per - maxim depth of 4.4m
recorded in exploratory hole R2. Piling in is a~ is a possible alternative;
however bOUlders were encountered within trial pit in the south western
corner of the site. This may make it difficult to acti ve netration and obtaining
an end bearing into the rock. As an allliijlative. con eration could be given to
excavating down to rockhead and replaC1!m~t ..)ith mass concrete. If this is
adopted, it is anticipated that the foun'datioywill be stepped as the rockhead
falls to the south. For this pr~sal, it is recommended that the excavations are
inspected by an engin eri~ geologistlge~chnical engineer to confirm that
rockhead has been enco ered.-......../

be the Kent Thin Seam) was encountered in all

7.2

This seam was found to v ry between 004 -0.5m in thickness and was found to
be dipping in a north easterly direction. No workings were encountered within
this seam. Rotary Hole R2 did not encounter this seam and this appears to be
due to the fact that the existing rock head level encountered in this hole is lower
than the projected base level of the coal seam.

The mining information obtained as part of the Phase 1 Desk Study indicates
that the Kent Thin Coal Seam was worked by opencast methods within the
vicinity of the site. From the information obtained during this investigation it is
possible that open cast workings may have been carried out within the southern
edge of the site and that the existing made ground could be part of opencast
backfill deposits.

Report number: 1'184039/002 11
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Rotary Hole R3 did encounter a deeper seam of 200mm in thickness at 16.3m
depth. This could possibly be the Kent Thick. No workings were encountered.
The thickness and depth of the seam are not considered a problem to the
proposed development even if workings had taken place within this seam.

7.3 GROUNDWATER

No groundwater was encountered during the investigation works. However,
during a sUbsequent round of groundwater monitoring on the 30'h June 2004
groundwater was encountered between 4.0m bgl in rotary hole R1 and at 4.9m
bgl in hole R5.

7.4 EARTHWORKS

The site is generally flat lying and as such only minor earthworks would be
anticipated for the majority of the development. Confined excavations will be
required for construction of foundations and services. /

Conventional mechanical
anticipated materials.

plant is considered ~or .excavation of the

-,.y V
/

7.5 BURIED CONCRETE

The results of the laboratory test results on s samples retained during the
ground investigation recorded soluble sulphate con ations of between 0.026
and 1.24gll, chloride concentrations ~etween .011 - 0.059 gll, nitrate
concentrations of between 0.001 and q.01g/l jl{1g,pH values of between 5.4 to
11.9. \, , .....

One sample was foun to CabJve th~ t",ShOld, set at 1.2g/l, for a design
sulphate class of OS-1, t remeill.l!er jH fell below this threshold. Using the
procedure set out in BRE Sp ial Oig¥ 1, Section 6 ·Classification of Sites for
Chemicals Aggres~ to Co e" a 'characteristic' value for sulphate
concentration as -calctl\(lted. A a total of six samples were tested the
characteristic va is calcula ed using the mean of the highest two values.
This gave a charact 'slic val for the site of 0.82g/l. Therefore in accordance
with BRE Special Oiges 1 esign class of OS-1 should be applied to the site.

The ACEC classification for the site would be AC-3z based on a worse case
scenario from the results of available data.

7.6 SOIL GAS

One round of gas monitoring has been undertaken following completion of the
investigation works .. The results of the monitoring recorded methane at below
detection limits with carbon dioxide levels recorded to a maximum of 3.3%. The
results of the monitoring are given in Section 6.4.6.

The principal aim of the monitoring is to ascertain the gas regime during worse
case conditions. For any development overlying a gassing source, any natural

Report number: W84039/0Q2 12
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dilution or dispersion of the gas may be inadequate thus allowing the collection
of gas beneath and within the development. In addition, a pressure may be
created between the development and the underlying gassing source, thus
encouraging the migration of gas towards the development. Gas may enter the
development by several entry routes (cracks and openings, construction joints,
gaps in service pipes I ducts and cavity walls), all of which need to be
addressed in the foundation design.

The first round of gas monitoring classifies the site as a 'Characteristic
Situation 2' in accordance with the CIRIA Report 149. However further gas
readings will need to be undertaken to determine whether this is a true
representation of the gassing situation beneath the site. Only then can the
necessary gas protection measures for the site be determined.

Report number: W84039/002 13



As regards England. Part IIA is described fully in DETR Circular 02/2000, which
also contains the statutory guidance (Department of the Environment, Transport
and the Regions, 2000a). . /

Part IIA defines contaminated land as: ~

' ... any land which appears to the Local Authorijf in whose e 't is situated to
be in such a condition, by reason of subst ncelin, on or unde he land, that

a. Significant harm is being caused or erts a significant possibility of
such harm being caused; or

b. Pollution of controlled waters~ing, or is likely to be, caused'

Part IIA is designed to 'enable the i~~ntifi~and remediation of land on
which contamination is causJl9'un~ccePtab'1\'isks to human health or the wider
environment. It does no necessarily inc ude all land where contamination is
present, even though sucH on a . n may be relevant in the context of
other regimes'.
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8. CONCEPTUAL SITE MODEL AND PRELIMINARY RISK ASSESSMENT

8.1 LEGISLATIVE BACKGROUND

The primary legislative mechanism for contaminated land management in the
UK is Part IIA of the Environmental Protection Act 1990. The following section
provides a brief introduction to this legislation and introduces the terminology
used within the sUbsequent sections of this report.

Part IIA was inserted under Section 57 of the Environment Act 1995. It provided
a new regulatory regime for the identification and remediation of contaminated
land and is the primary mechanism in the contaminated land regime. Local
authorities are the principal regulator for inspection of land under Part IIA.

In applying the
Authority must:

1. Identify a' Ion Linkage'. That is, a linkage between a
contaminant and a receptor, by means of a pathway(s).

2. Determine if the contaminant is causing significant harm to that
receptor, or there is a significant possibility of such harm being
caused by that contaminant to that receptor.

If anyone element of the pollutant linkage is not present then the land should
not be identified as contaminated land'.

As the first step in the process of identifying potential Pollution Linkages, this
report schedules and prioritises the potential contamination sources on the Site
and assesses the laboratory results obtained.

Report number: WB4039/002 14



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

MAPPLEWELL, BARNSLEY
CONTAMINATED LAND, PHASE 2: SITE INVESTIGATION

W84039NCP

Following a review of the background environmental information on the site, a
conceptual model has been formulated to identify sources of contamination,
potential pathways and potential receptors on and in the immediate vicinity of
the site.

8.2 POTENTIAL SOURCES OF CONTAMINATION

The Pell Frischmann's Phase I Report of July 2005 including a desktop study
identified several potentially contaminative land uses both within the site itself
and within the immediate surrounding area. The main potentially contaminative
land uses identified within the site itself is the presence of an electricity
substation within the southern end of the site and the area of plastic spoil also
within the southern half of the site. The principle contaminative land use to exist
or to have historically existed within the sites immediate surrounding area are
the colliery and associated rail infrastructure to the south of the site and the
garage servicing operations to the west of the site.

8.3 SOILS ANALYSIS

To ascertain a preliminary assessment of the cont min 've nature of the near
surface materials across the site, six samples gf soils were et 'ned during the
site investigation works and submitted 0 dFiemt~h Envir nmental LId for
laboratory analysis. A preliminary assess nt ofJfhe laboratory results have
been assessed relative to the recently publis d CLR values where available
for a commercial/industrial end use. Should the pod end use of the site be
altered then the results of this prelimin~ssessme ill need to be revisited.

8.3.1 Heavy Metals \ ~

The results of the che . al~alyJis for ~e/VY metal concentrations within the
near surface soil samples su~ in Table 3 below.

~TABLE3: HEAVY METALS

fOetermlnant Concentration US9S CLRvSoll No of Samples

~f~.
Range (mg/kg) Guidance Value Tested

(mg/kg)
,.. " -, .

Arsenic f-,.JJ 53.18 500 6
Cadmium <0.1 0.100 1400 6
Chromium (total) 11 - 53 36.04 5000 6
Chromium (hex) <1 1000 NV 6
Lead 22 - 118 84.62 750 5
Mercury <0.1- 0.9 0.713 480 6
Selenium <0.1 - 0.4 0.318 8000 6
Boron < 0.5-2.4 1.969 NV 5
Copper 10 - 43 33.76 NV 6
Nickel 6 - 27 21.93 5000 6
Zinc 31 - 89 80.88 NV 6

V CLR SGV commercial.

Report number: W84039/002 15



8.3.2

Given the proposed site usage for industrial/commer~1 with predominantly
hardstanding and associated landscaping it is considerea from this assessment
that heavy metal contamination is unlikely to ~i.ggnniifific<cant risk to the
human health of future users of the site. , V
Inorganic Substances / /
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From the results it can be seen that the made ground and underlying natural
ground is generally uncontaminated with respect to the soil guideline values for
heavy metals for the proposed commercial end use.

In accordance with CLR a statistical analysis (the mean value test) of the results
has been undertaken to determine the US95 percentile value for each of the
determinants analysed. The statistical analysis indicates that the US95 values
for the determinands pass the mean value test. On this basis for the
determinants with published CLEA values the site does not pose a significant
risk to human health or the surrounding environment in the context of Part IIA.

No CLEA SGV values are currently available for boron, copper and zinc,
therefore to allow an initial assessment of the site to be made reference has
been made the Dutch standards. The Copper and Zinc results are both below
the Dutch Intervention Levels.

The results of the chemical analysis of the soil
are summar/sed in Table 4.

TABLE 4' INORGANIC COMPOUNDS

Determinant Concentration Range US9S No of Samples
(mg/kg) Tested

SUlphate ~-69~,J 4955.5 6

Sulphide 22~
i

41.45 5

Sulphur "- I" "" <~o "" 50.00 6

Cyanide (free) I"-. <) 2.000 6

Cyanide (complex) V<2 2.000 6

Thiocyanate <0.5 0.500 6

pH 5.4-11.9 9.962 6

No CLEA SGV values are currently available for any of these determinands.

The pH values varied from slightly acidic to alkaline with results from 5.4 to
11.9, suggesting a slightly acid to alkali soil. The generally neutral nature of the
soils will generally limit any availability of the metals, which generally tend to be
more mobile at low pHs.

Reportnumber:W84039/002 16
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Sulphur, Cyanide and Thiocyanate were all encountered at levels below the
detection limits and therefore they are not considered to pose a risk to future
users of the site.

Elevated levels of total sulphate were encountered throughout the site.
However, sulphate is only considered a risk in relation to concrete attack on
building foundations rather than as a risk to human health. The potential risks
posed to concrete can be designed out by properly classifying the concrete mix
for the site and therefore sulphate is not considered to pose a risk to future
users of the site.

8.3.3 Organic Substances

The results of the chemical analysis of the soil samples for organic compounds
are summarised in Table 5.

TABLE 5: ORGANIC COMPOUNDS

Detennlnant Concentration Range US9S No of Samples
(mg/kg) Tested ,

PAH <5-70 ~10 " '.6
Phenols <0.5 - 1.2 ",.405, V 3

TPH 257 -1559 ~11~ 6

No uidance values are available et f ese d~ands. The results ofg y ~ the
analysis recorded low to non detectable con9.tn~tions of phenols across the
site with low to non detectable concentralijilf\s~f Polyaromatic hydrocarbons
(PAH) and moderate concen~io, of Tota/etroleum hydrocarbons (TPH).

8.4 POTENTIAL PATHWAY

TABLE 6: PATHWAY ASSESSMENT

Pathway Receptor Pathway Comments Current
component Significance

Surface run- Surface Topography The site is generally flallying. Low
off to surface water Distance to Both watercourses lie overwaters (Unnamed surface water 300m from the sile. The

drain and proposed development will
river Deame) principally comprise buildings

and hardstanding and is to be
drained to the local sewer with
appropriately designed surface
water interceptors.
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TABLE 6: PATHWAY ASSESSMENT q - __h •
. i\Zi

,.Pathway Receptor Pathway Comments Current ii!!
~~, it", . ce. 4 component Slgniflcance !l.

Leaching to Groundwater Thickness & Surface soils are of low to high Low
groundwater permeability of permeability (mudstone and

soils sandstone). However the
proposed development will
result in nearly 100% of the
site being covered by buildings
or car park hardstanding.
There are no groundwater
abstractions within 1km of the
site.

Rainfall The area under consideration Medium
(ieachate) is currently 60% soft standing

but the majority of the area is
to be covered by new buildings
and hardstanding.

Impacted Groundwater Distance to There are nOabS%tions Low
groundwater user groundwater within 1km.O~h.~ " e.
to user
groundwater ."'?
abstraction

Soil to direct Dermal Depth of Medium/High
dermal contact or contaminant
contact or accidental
accidental ingestion
ingestion (humans)

Built \ Low/Medium
environment 1\
surface cover

Volatilisation Inhalation of oil anticipated to be of low to Medium
to indoor or air or dust high porosity (mudstone and
outdoor air sandstone) thus migration of

vapour is possible.
Hydrocarbon contamination
has been encountered;
however gas readings to date
only indicate the presence of
low levels of CO,. New
buildings likely to be
constructed with concrete siab
floors and gas precautions
reducing volatilisation
potential.

Perched No perched groundwater was Low
groundwater encountered in near surface

deposits.

From the "significance" column of Table 5, the pathways of note are dermal
contact or accidental ingestion (humans) and volalilisation to indoor or outdoor
air.

Report number: WB4039/002 18
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8.5 POTENTIAL RECEPTORS AT OR IN THE VICINITY OF THE SITE

The presence of potential receptors has been evaluated from our understanding
of the current or potentially future land use of the site, together with an
assessment of surrounding land uses. The assessment for potential receptors
at the site is shown in Table 7 below.

TABLE 7: POTENTIAL RECEPTORS

. Possible Receptor Present?

Current users of site and No
visitors

Excavation workers Yes

Future users of the site Yes

Groundwater I Groundwater NoUsers

Surface water use No

Ecosystems No

Site currently disused. Site is fenced and
locked.

Reason

New building is to be constructed on site.

Site is to be developed as a series of small
commercial/industrial units with associated
hardstandingfor car parking.

8.6 POLLUTANT LINKAGES

sites within SOOm of

\"-.
A preliminary risk assessment w~s un~n based on a qualitative
assessment of the likely pre~cel of a pollutant linkage. A pollutant linkage is
the relationship betwee a SfJurce,or conta,lll'inant), a pathway and a target (or
receptor). Unless all th ele~nts ~ a pollutant linkage are present a
significant risk is not conside d to ~he approach adopted is to screen the
site based on ass5' ning a si Ie w, medium or high category. If a high
category is as ign. her eva lion is undertaken if this could be urgent
(high-urgent) or n-urgen (h h). The preliminary risk assessment is shown in
Table 8 below:

TABLE 8: POLLUTANT LINKAGES-
Scenario Source Pathway Target Complete?

Users of Elevated Contact and Construction Yes but exposure
property located concentrations of accidental workers, can be limited by
on site TPH and PAH ingestion of occupiers. wearing of

within the Made surface soils users. appropriate PPE
ground.

Risk Rating Medium High High LowlMedlum
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TABLE 8: POLLUTANT LINKAGES

Scenario Source Pathway Target Complete?
Future Users of Elevated Contactand Workers, Possible,however
proposedunits concentrations of accidental occupiers, exposure limited

TPH and PAH ingestion of visitors by site being
within the Made surface soils. predominanlly
ground. hardstanding

covered and
appropriate
management of
any landscaped
areas.

Risk Rating Low/Medium Low Low Low

Scenario Source Pathway Target Complete?

Future Usersof Elevatednear Soil vapour Workers, Likelyalthough
buildings surface intrusion to occupiers, limitedby

concentrations of buildings visitors assumed
TPH and PAH

/ presence of
concrete slab

• floors and gas
"- .A precautions

Risk Rating Medium Medium i Medium.... .... Medium/Low

Scenario Source Pathway Target Complete? ~
Migrationof Spoil and Migrationj~ ~ccupiers of Gas monitoring to
contamination contamination on gases and SOl propertieson date indicateslow
onto the site former colliery. vapour intrusion Vite risk from gases

Mine gases bU~ldi~ further monitoring
required.

Risk Rating High Low ;... Low Low/medium

Scenario Source Pathway Target Complete?

Groundwater
LeaChi~~

ilercolati0r:./ Groundwater Yes although
beneath site contamin . n throUg~1ti~- beneath site is likely to be limited

from the ma "!:l>olaee ils dassified as by hardstanding
ground ..." minor aquifer site

,,~ \
V by the

Environment
Agency

Risk Rating M~m J Medium Medium LowlMedlum

Com lete otential oll~nka es have been identified on the site; an overallp p p g
non-urgent medium risk rating has been assigned as the proposed end use will
limit contact with the underlying materials by the future site users and reduce
infiltration and thus potential mobilisation of contaminants. The potential risks
are summarised as follows:

1. Presence of localised area of hydrocarbon contamination (TPH and PAH)
may have the potential to have an unacceptable impact on construction
workers and future residents/users of the site through dermal contact and
volatilisation to indoor air.

2. The potential for mine gases to have an unacceptable impact on future
users of buildings on the site unless appropriate gas precaution measures
are installed.

Report number: W84039/002 20
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8.7 CONCLUSION AND RECOMMENDATIONS

The contamination laboratory testing undertaken as part of the investigation
indicates that generally the near surface materials beneath the site are
uncontaminated with respect to heavy metals.

Elevated levels of total sulphate were encountered throughout the site. This is
likely due to the presence of colliery spoil used as an infill material beneath the
site. The majority of the samples also recorded elevated concentrations of TPH
and PAH which potentially pose a risk to construction workers during the
redevelopment of the site and occupiers and users of the site.

Given the limited nature of contamination testing undertaken to date, with only
six samples analysed for a general suite of contaminants, the information only
provides a very outline preliminary guide to the contaminative setting of the site.

Prior to redevelopment of the site further intrusive site investigation including
contamination testing will need to be undertaken to det-'mine whether the risk
to site can be removed through site capping (p entially hardstanding) or
whether some remediation work will be required to the site suitable for the
proposed end usage. /
Further gas monitoring is required in ord~O deter-.ine the actual gas regime
beneath the site. ,

\'. "-
" ;-/

~I

V
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9. LIMITATIONS AND UNCERTAINTIES

Pell Frischmann has obtained, reviewed and evaluated information from
previous reports and the ground investigation study.

Pell Frischmann has prepared this report solely for the use of the Client and
those parties with whom a warranty agreement has been executed, or with
whom an assignment has been agreed. Should any third party wish to use or
rely upon the contents of the report, written approval must be sought from Pell
Frischmann; a charge may be levied against such approval.

The investigation of the site has been carried out to provide sufficient
infonmation concerning the type and degree of contamination, geotechnical
characteristics and ground and groundwater conditions to provide a reasonable
assessment of the environmental risks together with engineering and
development implications. The objectives of the investigation have been limited
to establishing the risks associated with potentialnu~an targets, building
materials, the environment (including adjacent land), an,to surface and ground
water.

The exploratory holes undertaken, which invest~te only sma I volume of the
ground in relation to the size of the site, can o~ provide a g ral indication of
site conditions. The opinions provided d reco~mendations given in this
report are based on the ground conditions artfrlt at the site of each of the
exploratory holes. There may be exceptional und conditions elsewhere on
the site which have not been disclosed-.!Jythis inve· ion and which therefore
have not been taken into account in this ~ort.

The comments made on groundwater cond are based on observations
made at the time that sitepork ·lwas carr}lld out. It should be noted that
groundwater levels wil vary owing to sE!5sonal, tidal and weather related
effects. Levels can also b affe~nthropogenic impacts such as water
abstraction from nearby wells.

The recomme ati~ntained in this report represent our professional
opinions. These inions wer arrived at in accordance with currently accepted
industry practices a hydro gical and engineering practices at this time and
location and as such a n a guarantee that the site is free of hazardous, or
potentially hazardous materials, or conditions.

Report number: W84039/002 22
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APPENDIX A

FIGURES
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Il:t ~=" PELL FRISCHMANN C~~~'~~~'H~~ Trial Pit Record: 1GeaIiJ"Ib..M,Geaa-~MC.~d.W-YcrWhr, ~..,., 1lY

I
:-" =- h. ww.lIIId fl)1~ ~4S Fa; ~eld ('J1$l2t 3701SG

~ UJ( (+U 1924\ o.8Id.lM. ' .... lllil4
Emo!I :pt'WNH'\a00pll.~0QIfI

Site: Mapplewell Start Date: 11/05/2005 Ground Level:-

Client: CPS Leisure
End Date: 11/05/2005 Easting: -

I Logged By: OTW Northina: -
Project No: W84039NCP Excavation Method:
Site National Grid Reference: OEON Plant: JCB

I Shoring/Support: NIA
Trial Pit Length: 2.50 Trial Pit Width: 0.50

Strata Details Samoles & Tests

I Description Le end Depth Thk Type Depth Result
" MADE GROUND, plastic chippings ~ 0.1t} 0.10 A 0.20

MADE GROUND, yellowy grey sandy gravel ~ o~g 0.30
0.10 B 0.50

I with occasional brick cobbles, construction 05
waste. 0.70: 0.20

MADE GROUND, reinforced concrete.
- -

:x

I MADE GROUND, unburnt brick red colliery spoil.
1.80 ;

MADE GROUND, dark grey/black slightly clayey
colliery spoil. -

I ~ 2.50:
MADE GROUND, black colliery spoil, tanrysmell
noted. :x:

I >0< -
1.30

~

I Weathered thinly horizontally bedded
... , ... 3.80: 0.20 C 3.90. . . . . . .

4.00: -
\.S.A.~[).~!()N.~......................................................................,

I
End of Trialpit at 4.00 m

--

I "

I
I

General Notes:
1. AJllfnear dimensions are in metres unless otherwise staled
2. All relative density/shear strength descriptions Bfe based only on field observations and available in-situ test data.
3. Trial pit logged from the ground surface bek>w t.2 m depth.

Groundwater Observations: Stability: General Remarks:
Dry Stable at 4rn

:1
Sheet 1 of 1



Start Date: 11/0512005
End Date: 11/05/2005
L edB:OTW

Trial Pit Record: 2

Ground Level:-
Easting:
Northin :

Trial Pit Len th: 2.50

Excavation Method:
Plant: JCB
Shoring/Support: NlA

End of Trialpit at 4.00 m

MADE GROUND, dark grey/black slightly clayey
granular colliery spoil with occasional brick

, cobbles and frequent concrete boulders.

MADE GROUND, slightly clayey granular colliery
spoil.

MADE GROUND, black slightly clayey granular
colliery spoil with frequent sandstone
boulders.

--- - - - -- -- - -- - -- - - -. - - - - - ..- - - - - - -- - _. -- .... -- - - - - - -- ..--- --- - ..-- ----- ..- - - ---- -- -- -- ... -- - - ---~

Stability:
Slab~ al4m

Groundwater Observations:
Dry

Thk
0.10
0.30

0.80

1.21

1.80

Trial Pit Width: 0.50
Sam les & Tests
Type Depth Result

1.00

D 0.40

E

General Remarks:

1.20

General Notes:
1 . All linear dimensions are in metres unless otherwise stated
2. All relative density/shear strength descriptions are based only on field observations and avaUable In-situ test data.
3. Trial pit logged from the ground surface below t.2 m depth.
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PELL FRISCH MANN CONSULTANTS LTDl:I ~=" CON.UlIINQ 'N'"N".' Trial Pit Record: 3~ tbm. GBuge tit.., ~cI, Wect y<.:tWn, ~ M"1 1lY:r :'" ,<II: ~d (01i:Ml 3lle14S "-: w.t: .. tk1 {Ol~ :t10lM3
O:JbIlde lJIl:. (+44 111241 (),Dlde LJ<. 1+44 15112141

EmoIIi: PfWN<B"II!l~,Ol;IT'l

• Site: Mapplewell Start Date: '1/05/2005 Ground Level:-

Client CPS Leisure End Date: 11/05/2005 Easting: -
Loaoed Bv: OTW Northino: -

Proiect No: W84039NCP Excavation Method:
Site National Grid Reference: OE ON Plant JCB

Shoring/Support: N/A

I Trial Ptt Length: 2.50 Trial Pit Width: 0.50
Strata Details Samoles & Tests

I Description
.eoth

Thk Type Depth Resuij

• MADE GROUND, tarmac. 0.05: 0.05
01s: 0.10 F 0.30

MADE GROUND, sand and gravel aggregate. : : : : : :: 0.40: 0.25

I~ / .......
TOPSOIL .......

...... .• Yellowy brown clayey weathered horizontally

....... - -.............. 1.50bedded SANDSTONE. . ......

I
............. ....... ....... .

I ............. ........
1.9Q--._---_ .......... ----_ ...................... __ .. __ ._- ......... - .......... _-----._-.-- .... -_._--

I
End ofTrialpit at 1.90 m -

-

t

II -

-

-

• General Notes:
1. AU linear dimensions are In metres unless otherwise stated
2. All relative density/shear strength descriptions are based only on field observations and available In-situ test data.
3. Trial pit logged from the ground surface below 1.2 m depth.

Groundwater Observations: Stability: General Remarks:
Dry Stable at 1.9m

,
Sheet 1 of 1..
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PELL FRISCH MANN CONSULTANTS LTD
COHSUlTINQ II!NQIHt'ERS Trial Pit Record: 4o-ve Holae, llIo.:r~ M-.WIIra1Iio. w.l: ~ ~ 'M"1 lLY

I
Ta- ........wd jD1~ :i1e914S F.: WIIbt.ld C01GQ421~
nn.kIe UK C+41 , lt24) ~LKI+441~

~:Pf'W'~.F ttlWi'."~

Site: Mapplewell Start Date: 11/0512005 Ground Level:-

Client: CPS Leisure
End Date: 11/05/2005 Easting: -

I Logged By: OTW Northing: -
Project No: W84039NCP Excavation Method:
Site National Grid Reference: OE ON Plant: JCB

II Shoring/Support: N/A

Trial Pit Lenath: 2.50 Trial Pit Width: 0.50

Strata Details Samples & Tests

I Descriotion Le end Depth Thk Type Depth Result

MADE GROUND, sandy fine to coarse angular
gravel with brick cobbles. 3:i 0.70 G 0.30

;X; 'V

t Yeillowy brown slightly Clayey weathered
....... 0.70 H 0.80.......

horizontally bedded SANDSTONE.
...... . -• . ............ ....... ....... ....... .· - ........... ....... .

2.00............. .· - ............ - -...... ....... .• ...... .. ............ .· - .......... , .
2.70_ .................... __ ....................... -.- ............................................. _ .. - ......

I
End of Trialpit at 2.70 m j

I -

I,
- -

I
I - -

I , •

IGeneral Notes:
1. All linear dimensIons are In metres unSessotherwise stated
2. All relative density/shear strength descriptions are based onty on field observations and ava~able In·situ lest data.

I3. Trial pl1logged from the ground surlace below 1.2 m depth.

Groundwater Observations: Stability: General Remarks:, Dry Stable a12.7m

I

~

Sheet 1 of 1
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~ :'I ~:" PEU FRISCHMANN c~'l:~:~'N~~ Trial Pit Record: 5~~ G.algll"'.... w..... d. w_~ ~ ....,'LY:-' :r T........... <:I ('l)1!i1:Hl ge&l4S F.; ~eId r.>1,," rJ'0Ml
0:.fJIId0I L'K (+41 1l1l2A; CUl'dlllIt I ..... tpt

~!:~oeP ........il'.i •.(OT\

Site: Mapplewell Start Date: 11/0512005 Ground Level:-

Client: CPS Leisure End Date: 1110512005 Easting: -
LOQgedBy: OTW Northing: -

Project No: W84039NCP Excavation Method:
Site National Grid Reference: OEON Plant: JCB

t Shoring/Support: N/A

Trial Pit Length: 2.50 Trial Pit Width: 0.50
Strata Details Samples & Tests
Description

_DePth
Thk Type Depth Resun

'\ MADE GROUND, tannac. O~a 0.05
0.2 0.15 I 0.30

MADE GROUND, sandy gravel aggregate. ".~:'.,. 0.30 0.10
MADE GROUND, slightly clayey sand with

.... ;;. 0.40 0.10....... ,0
frequent brick cobbles. ::::::: 0.6 0.20 -, ......
TOPSOIL

, ...... 1.20, ......
I

...... ........
Medium brown clayey SAND, subsoil. .......• . ............ .

1.80'. Yellowy brown slightly clayey weathered
.....~C>riz.'?~!llllx.~~ ..~l\f\I[l~:r9.f\lE ....................................... :

-
I End ofTrialpit at 1.80 m

-

-

- -

I - -

General Notes:
1. AJllinear dimensions are," metres unless otherwise staled
2. All relative density/shear strength descriptions are based only on field observations and avaU8ble l""situ lest data.
3. Trial pit logged from the ground surface below 1.2 m depth.

Groundwater Observations: Stability: General Remarks:

I Dry Stable at 1.8m

I Sheet 1 of 1
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CLIENT
PELL FRISCHKANN M1LPPLRWBLL, NR BARNSLBY

[iiGeotechnica/l Tel: 0151-523·0202
Fax:0151·523-0252 ROTARY LOG

HOLE NO.

Sheet 1 of 2

SITE

Rl

and
in brown

OPERATOR
CJB

LOGGED BY...DATE OF FIELDWORK
1~/oS/OS-19/05/os

SCALE
1:50

LEVEUPO SITJON
SSE to~ION PLAN

JOB NO.
05/331'

-
SAMPLE RECORD Depth TeR SCA ROO If

lRun) % % %

_ aPT 50/2 ,..
1 . 00 - 1.405

t

I- SPT ,
2.00 - 2."5

r-_ SPT 501 SMM
3.00 - 3.45

-

-

-

Standpl
Plet.

DESCRIPTION OF STRA rUM tthic:kneul DEPTH lEGEND

0.10

0.10

2.4.0

3.10

3.60

3.90

....30

8.10

REDUCED

CONCRBTB (0.60)

I'lADB GROt1HD COIIIl'rldng brick
sandston. grave and cObbl ••1la~d (1.7')

i}&ui'11-------------1
:1'].. ~:;;

i,'!L· ----:--:--------1~"?":I-

~!:
*l;!-i ---------------j
~1jl----------j
1\fil------------lki

II

3.10

LEVEL

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

MADH GROT1ND eompri.ing .aneaten. gravel
anQ cobbl •• in brown Band (0.70)

Strong -.oderately fractured brown
SANDSTONB (D. SO)

,. • W.. .k grey NtlDSTONB (0. J 0)

I:::::::

,, •
COAL (0.40)

GROUNDWATER AND CASING INFORMATION

S%r:Jcl1(g~';i~El¢:.,sp> Y(fJlLR ~EJJto REMARKS ON GROUNOWATER AND CASING
NS BORBHOLS DRY

4.60

2

6.10

"

7.60

, 12
w.~gr.yloliv~ thinly laminated
9.~.r.lly freah MUDSTONE with clo •• ly
occasionally .ediu. ep.eed approxi .. taly
ho~izont.l discontinuities

9.10



riZi 6eolelJhnica/i T.I: 0151-523-0202 ROTARY lOG HOLE NO. Rl
Fax: 0151-523-0252 Sheet 2 of 2

CLIENT SITEPi:LL FRISCHfIlANN MAPPLBWllt..t.. NR BARNSLKY

DATE OF FIELDWORK SCALE LEVEUPOSITION OPERATOR LOGGED BY JOB NO.

19/05/05-19/05/05 1:50 SBB LOCATION PLAN CJB RR 05/3379

SAMPLE RECORD Dlllpth TCR SCR ROO If Standpf
REDUCED

DESCRIPTION OF STRATlN Ithiclcnout DEPTH LEGem
IRunl " " " Plelo "VEL

f---
(Continued boring in .alOe stratua)

f---

l-

•c..

~
l-

f---

f---

-
- •
- I
- BORIiHOLB TBRHlNATBD

20,00

GROUNDWATER AND CASING INFORMATION DRILLING METHOD AND REMARKS
DEPTH DEPTH ELAPSED WATER DEPTH

STRUCK CASED TlME LEVEL $fAUO REMARKS ON GROUNDWATEFI ANO CASING DANDO TOPORIW

NS BOREHOLE DRY lHR DIGGING 102M SBRVICB PIT

AI dif1lefWio~ •• in metra ~ oU-wU nfted



R2I::'li ~eolelJhnicallTel:0151·523·0202
U' Fax:0151.523.0252

HOLE NO.ROTARY LOG
Sheet 1 of 2

CLIENT
PiLL FRISCHMANN

SITE
MAPPLKWKLL. NR BARNSLEY

OATE OF FIELOWORK
23/05/05-23/05/05

SCALE JOB NO.
05/33;'

4.50

1:50

LEVEL/POSITION
SRB LOCATION PLAN

LOGGEO BY
RJ<

OPERATOR
CJB

SAMPLE RECORD Depth TeA seA ROD If
IRun) % % %

Standpl
Pielo

DESCRIPTION OF STRATUM lthickne .. '

SPT 7' ONN ,00,.00 . ,... '. c. tW:M~ IW~ .~·"A, !\i$ 7 IIh:-~n J!ft
::M Ii<t :~,":

7 '0 ~"
;t~]

~
'4

11 'W
:::~
..~, :~:o 0 '0

,;fi fl,.00 )f: ~.~

I
• ::1'1

'0 0 '0+

GROUNOWATER ANO CASING INFORMATION

~~~I( ~~~ E~S:0 'ftJi~~'ti I'\EMARkSONGROUNOWATIRANDCASlNO

NS BORiHOLH DRY

6PT 50/2 5"'"
1.00 - 1.45

8PT 2J
2.00 - 2.45

sn 50/ SNM
3.00 - 3.45

SPT n
".00 - 4,t5

o o

KJoDB aROUND coapriaing
••h and mud. ton. cobbl ••in brown .and (4.40)

o

08'T>i

.....0

REDUCED
LEVEL



..._.~..

[liGeotechnical ITel: 0151·523·0202
Fe.: 01 51·523·0252

R2HOLE NO.

Sheet 2 of 2ROTARY LOG
SITECLIENT

KAPPtJIWHLL. NR BARNSLSYPBr..L FRISCHMANN

LOGGED BYSCALE OPERATOR
CJB

LEVEUPOSITION JOB NO.
05/337'

DATE OF FIELDWORK
23{05/05·23/05/05 ..1:50 SKa LOCATION i'LAN

REOUCEDDepth TCA SCR ROO
(Runl % % ~

SAMPLE RECORD DESCRtPTtON OF STRATUM ltl'llckneall OEPlH LEGEND
lEVU

(continued boring in .am- .tratu.)

Strong brown SANDSTONi U. 40)

15.10
Weak grey MODSTON8

BORBHOLB t'&RMlNATBO
20.00

GROUNOWATER AND CASING INFORMATION

~~"JcHl g~~~El~O ~Jit sC::J.~ R£MAAU ON GROUNDW ....TER AND CASING

NS BOREHOLE DR.Y
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lD6eotechnical ITel: 0151·523·0202 80 REH 0LE LOG HOLE NO. R3
Fax: 0151·523·0252 Sheet 1 of ,

CLIENT SITE
PBLL FRISCHMANN fIIAPPLBWBLL, ... BARNSLBY

DATE OF FIELDWORK SCALE LEVEL/POS1TION OPERATOR LOGGED BY JOB NO.

11/0s/oS-1a/os/os 1,'0 ••• LOCATION PI.AN CJB RR 05/)) l'

SAMPlE RECOfIO SP, N $lendpJ DESCRIPTION OF STRATUM (thickness) OEPTH fIlfOUCED UGlNO
DEPTH TYPE lCu-tN/trl21 P,no LEVU

- cQQpriaing and -- -
MO' GllOONl) brick .and.t.one g'n,vel and
cobble. In brown .. nd Il JO) I

I

- ~:'::~~::..
1 '0 ~ti'MADS • RQONl) conprieing •• ndlltone gravel and cobble • in I~i;brown o~d ,1 70)

- "'%4"w:~,"''\
i!&\~~..

- ,.'0 1~;-1~\
Moderat.ely Ilt.rong brown SANDSTON'i 10 SO)

mmmm~:
lOll:::::::::', so IICOAL ". SO)

- • .00W••k grey MUDSTONB '0 JOJ -
• .30

1'!·,!!!I!I!·1
Strong brown SANDSTONS ,s. 70)

- ijmm~m~j
HHmH~1T

l'I!,!l:I!,!li
- Hinmm.i:

mgm~U,L

1jllmlW~1i

- ,,'\\!I'J\II,!
l!llimmj~~
milmmm

- 1111'1'~'1111
mimiWm

,,':"I~I,lll
-

1,ll:I,!,I,'11

- il'!I:.l/I'!ll
GROUNDWATER AND CASING INFORMATION BOAING METHOD AND REMARKS
DEPTH DEPTH ELAPSED WATER DEPTH REMARKS ON GROUNDWATER ANO CASING DANDO TOPDRIV;STRUCK CASED TIME LEVEl SEALED

NS BORBHOLE DRY 'H' DIGGING 1 '" SBRVICB PIT

..dom_lOr1S ~..., melre$"'-'- ott"lllrWtN."Ild



R3

PSLL PRISCHMANN

[i.iGeotechnical ITe': 0151-523-0202
Fax: 01 51-523-0252 BOREHOL~ LOG

HOLE NO.

Sheet :I: of 2

CLIENT SITE
MAPPLBWlLL. NR BARNSLIIY

DATE OF FIELDWORK
18/o~/OS-18/05/oS

JOB NO.
OS!))"

OPERATOR
CJIl

LOGGED BY..SCALE LEVEL/POSITION
SSS LOCATION PLAN1: SO

SAMPLE RECORD SPT N 51....-.4pl
DEPTH TYPE 1~'lNlm21 P,.,zo

DESCRIPTION OF STRA.TUM tthiet.ne .. l DEPTH REDUCED
lEVEL

lEGEND

GROUNDWATER AND CASING INfORMATION

l?e:J~l: g~~1~El:t;o1Sl0 'ffJlt' ~E.:tTE~ REMARKS ON GROUNDWATER AND CASING

NS BOREHOLE DRY

f---.,------:-------,,-, --111•OO

BORBHOLi TBRMlNATBD
20.00

::::::::::::;'



R4

PELL FRISOiI'lANN MAFPLBWSLL. NR BARNSLBY

[li6eolechnica/l Tol: 0151·523·0202
Fax:0151·523-0252 BOREHOLE LOG HOLE NO.

Sheet 1 of 2

CLIENT SITE

DATE OF FIELDWORK
19/05/05-18/05/05

SCALE LOGGED BY
RR

JOB NO.
05/3319

LEVEUPOSITION OPERATOR
1=50 SEE LOCATION PLAN ""8

SAMPLE RECORD SPT N $I .... dpl
DEPTH TYPf ICu-kNlm2) PIC.IO

GROUNDWATER AND CASING INFORMATION

DESCRIPTION OF STRATUM lthickne5S1

STONE SUBBASB (0.30)

Moderately strong brown SANDSTONE (7.20)

Weak grey MUDSTONE (0.40)

COAL (0.50t

Moderately strong light brown MUDSTONE (4.50)

REMARICS ON GROUNDWATER AND CASING

BOREHOLB DRY

DePTH

0.10

0.40

7.60

8.00

8.50

REDUCfD
LEvU

LEGEND

iHjmmi~g
'::;;;;:;:;;;:
::m::::;;:::
:.. -.:;::;':;:;';:"

lill:li!ll!;:;



r!ij6eotechnical I
Tel: 0151·523·0202 BO R EHOLE LO G HOLE NO. R4
Fax: 0151-523-0252 Sheet 2 of 2

CLIENT Silt"
PBLL FR!SCHfltANN KAl'PLlWBLL. NO BAAHSLBY.... - -

OATE OF FIELDWORK SCALE I LEVELIPOSITION OPERATOR LOGGED BY I JOB NO.
1&/05/05·18/05/05 1 :50 SIiIIil LOCATION P,""" OJ. .. 05/33'79

SAMPLE RECORe sPT N SUf\d1l1 DESCRf'TION Of STRATUM Ithicknenl DEPTH REDUCED UG<""
DEPTH TY'" ICuokN",,21 '"'."0 lEVEL

I-- •-(COntinued boring in •• 11. .tratum)

~
-

I-

- lJ 00 iStrong brown SANDSTon " 10'

- 111,~!II:li
:::!::!::~::

I'ilii!ii~~i
l-

I
-

-
" 10Weak grey MUDSTONE (1. <0'

I-

11 .•0

II
Strong bro~ SANDSTON>

-

BOREHOLE TBRJIllNATBD I-~I~!~lil
I- 20.00

GROUNDWATER AND CASING INFORMATION BORING METHOD AND REMAAKS
DEPTH DEPTH elAPSED WATER DEPTH REMARKS ON GROUNDWATER ANO CASING OANOO TOPDRIViSTRUC'; cASeD T.., LEVEl SEALED
NS BORBHOLii ORY lNR DIQGINQ 1.2. SIilRVICIil PIT

.. ..

AI-~M. in .... u_~ 0'''-_ ~...



RS

PBLL FRISOIMANN

[ii6eolechnica/l Tol: 0151·523·0202
Fox:0151·523·0252 BOREHOLE LOG

HOLE NO.

Sheet 1 of 2

CLIENT SITE
PlAPPLBWBLL. NR BARNSLBY

DATE OF FIELDWORK
18/05/05·18/05/05

SCALE LEVELIPOSITION
SSB LOCATION PLAN

OPERATOR
c:r.

LOGGED BY
RR

S....MPlE AleORO SPT N

DEPTH TYP£ IC....kN/m2'
DESCRIPTION OF STRATUM ItkicknllSll

aTONB SUB8ASJ (0.301

Strongb~ SANDSTONB (l.90)

Strong brown SANDSTONB(1.101

COAL (0.40)

Weak grey NUDSTONB (O.BOj

Strong blue MUDSTQNB (l.50)

GROUNDWATER AND CASING INFORMATION

REMARKS ON GROUNOWATEI\ AND CASING

BORi.HOLli DRY

DEPTH

0.10

0.40

".30

5.10

6.'0

7.10

7.70

'.50

10.00

JOB NO.
05!1119

RfOUCfD
lEYfL

LEGEND

..



R5

PSLL PR%SOL...,JI.NN

[ili6eolechnica/l Tel: 0151·523·0202
Fox:0151·523·0252

HOLE NO.
BOREHOLE LOG

Sheet 2 of 2

CLIENT SITE
MAPPLBWBLL. NR. aARNSLB'Y

DATE OF FIElDWORK
18/05/05-]8/0S/05 I

JOB NO.
05/3379

OPERATOR
CJB

LOGGED BY
RR

SCALE LEVELiPOSITION
SiB LOCATION PLAN1:50

-

SAMPLE IIIfCORO SPT N 51..-.;1,,1

DEPTH TYPE ICu-t.Nlm21 .... '0

Strong brown SANDSTONi
(continued boring in ....• tr.t~)

-

-

-

-

-

-

-

-

-

DESCRIPTION OF STRATUM (thickness)

BOREHOLi TERMINATED

GROUNDWATER AND CASING INFORMATION

REDUCED
u;vfl

BOREHOLB DRY

DEPTH

20 00

LEGEND


