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Executive Summary

Site investigation

Site history

Topography

Environmental
setting

Ground conditions

The investigation has involved:
A review of desk study Information.
11 trial pits to a maximum depth of 2.7 metres,
7 mini percussion boreholes to a maximum depth of 3.45 metres,
Installation and monitoring of 6 well Installations,
Geotechnical and contamination related testing.
Southern Part: The site was open fields until 1962. when a building was
present within this part.
Northern Part: The site was open fields until 1983 when buildings were
present In the southern part of this area.
Since the early 1990s all buildings were removed and the site Is currently
vacant open land.
Claydiffe Road forms the eastern boundary of the site and from the late
1920s the area to the east of Claydiffe Road was occupied by a coke and
by-product works, a chemical works and tip and re-developed with an
Industrlal estate In the 1960s/70s. The area immediately southeast of the
site was open until the late 1960slearly 1970s when it was developed with
a garage and has recently been re-developed with a public house.
The site occupies an area of approximately 1.2 hectares sloping gently to
the west with the southern part some 2 to 3 metres lower. An open drain
runs along the northwestern boundary and is culverted in two lines across
the southern part. The site is roughly grassed with areas of concrete
hardstanding and semi-mature trees; an infestation of possible Japanese
Knotweed occupies the northwestern cart.

• The site is underlain directly by the Middle COal Measures strata.
The Swallow Wood coal seam outcrops approximately 350 metres
north west of the site, and dips beneath the site, however, given
the distance from the site this seam Is not considered to Impact up
on the site.

• There are four former landfills within 250 metres of the site with
the dosest 50 metres to the south east.

• The nearest surface watercourse Is a drain located adjacent to the
western boundary of the site. The underlying soils are classed as a
minor aquifer with the site underlain by soils of high leaching
potenttal.

• There are no licensed water abstractions within 500 metres.
• There are no recorded pollution incidents within 250 metres.
• The site lies In an area where basic radon protective measures are

necessary.
A cover of reworked topsoil occupies the central part of the site and areas
of concrete hardstandlng overlie made ground to a maximum depth of 2.1
metres, but generally less than a metre, comprising reworked gravelly clay
and granular materlals Induding ash and cinder. The remainder of the site
comprises a cover of topsoil, which together with the made ground
materials, are underlain by firm to stiff and stiff day with mudstone proved
at the base of the exploratory holes. In the central part of the site relict
topsoil Is present beneath the made ground materials.
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Groundwater and
excavation sta bility

Groundwater was encountered at 2 metres during advancement of
exploratory holes. Standing groundwater levels are generally between 1
and 2 metres.

Gas monitoring Slightly elevated levels of carbon dioxide have been recorded with low flow
levels.

Appraisal Contamination - No evidence of significant contamination was noted
during the investigation and the subsequent laboratory testing has shown
there Is no risk to human health for the proposed end use.
Remediation - No remediation is considered necessary to facilitate
development. The suspected Japanese Knotweed in the northwestern
part, if confirmed, will require treatment or remO\la\ by a sUitably qualified
contractor.
Foundations - For the proposed food retail store In the northern part of
the site natural firm to stiff and stiff clays are present between 0.9 and 2.1
metres and traditional pad and strip foundations are appropriate with some
deepening and the use of trench fill in areas of more extensive made
ground in the northwestern part.
For the proposed office development in the southern part of the site
traditional pad and strip foundations are considered appropriate founding
upon the firm to stiff and stiff clays. Some deepening of foundations may
be required within the vicinity of the former tanks and sluices in the central
part.
Where trees are present, or are to be removed or planted, foundations will
need to be deepened assuming medium volume change potential.
Floor slabs - Ground bearing floor slabs are conSidered appropriate
across the site subject to treatment of the made ground materials.
Alternatively, a suspended floor slab could be adopted.
Gas precautions - Gas monitoring has identified slightly elevated levels of
carbon dioxide together with low flows and, as the site Is In a radon
affected area, basic radon precautions are required which mitigate those
for carbon dioxide.
Pavements - A design CBR value of 4% is recommended for formations in
the upper clays, with any soft spots identified by proof rolling adequately
treated.
Excavations - If man entry is proposed into excavations the use of
support to excavation sides is recommended. seepages and water Ingress
into excavations should be controlled adequately by localised pumping
from sumps. Use of a breaker should be anticipated for excavations within
mudstone bedrock.
Sulphate attack on buried concrete - Burled concrete should be
designed to BRE Special Digest 1:2005 Design Sulphate Class 05-1 with an
ACEC site classification AC-is.
Drainage - The presence of extensive cohesive soils together with the
cohesive nature of the weathered bedrock materials would preclude the
use of soakawavs for surface water dralnaae.
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Claycliffe Road, Barugh Green, Bamsley

REPORT ON A SITE INVESTIGATION

FOR

Aldi stores Ltd

1. INTRODUCTION

1.1 This investigation has been carried out for Aldl Stores Limited for a proposed retail

and office development and as indicated on Waring and Netts Architects drawing 2000/439

SK14 Rev A, included in Appendix A.

1.2 The Investigation has been designed to assess contamination issues and foundation

requirements at the site and has involved a revfew of Information provided by Aldi Stores Ltd
and comprising:

• Environmental Site Assessment for a site at the junction of Claycliffe Road and

Barugh Green Road, Quest, Ref: 67/826, June 1999;

• Phase IGee-environmental Assessment, 3e Consulting Engineers Limited, Ref 751S,

February 2007.

37515
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2. THE SITE

Location and Description

2.1 The site, centred on National Grid Reference 431900 408010, Is located

approximately 2.5 kilometres north west of Barnsley town centre within the district of

Barugh Green. The site lies 100 metres north west of the junction between Claycllffe Road

and Barugh Green Road. It Is bound by the Chestnut Tree Public House and associated car

parking to the southeast, Barugh Green Road to the south, an open drain with a works

premises beyond to the west, open ground to the north and Claycllffe Road with car

dealerships and a garage beyond to the east.

2.2 The site, occupying an area of apprOXimately 1.2 hectares, is irregular in shape and

currently vacant. The site can be divided Into two parts, the northern part and the southern

part.

Northern Part

2.3 There are two fire damaged containers In the south western corner and a

rectangular concrete slab in the south eastern corner. Generally In the southern half of this

area site levels are undulating and a cover of rough grass is present with occasional building

materials, plant pots, plastic bags and occasional pieces of asbestos cement corrugated

sheeting. The northern half falls gently to the west and is surfaced with rough grass and Is

covered with semi-mature trees. Along the western edge of this area, there Is an

approximate 5 metre fall to an open drain. An infestation of possible Japanese Knotweed Is

present along the edge of this embankment and extending across the majority of the

western part of the site.

Southern Part

2.4 In the southern part, site levels are approximately 3 metres lower than the north and

the ground Is generally undulating with a gentle slope down to the west. The site is covered

with rough grass, brambles and semi-mature trees with an area of concrete hardstanding

located In the west. The open drain bordering the western boundary of the northern part is

7515
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present within this part of the site and culverted in a northwest - southeast direction and

also a northeast - southwest direction. former concrete tanks and a sluice, approximately 1

to 2 metres depth, are present within the north east and an electricity substation Is present

In the north eastern corner. The location of these features are shown on the exploratory

hole location plan and Induded as Figure 1.

Site History

2.5 In order to establish the site's history an inspection of historical maps, dating

between 1855 and 2004 and obtained as part of an Enviroched< report (Ref. 20945143-1-1),

has been made. The following represents a summary of the map information presented In

the Phase I Geo-envlronmental Assessment.

2.6 In summary, the site was open fields site prior to 1962 when a building was present

in the southem part of the site and prior to 1983 In the northern part, when buildings were

present In the southern half of this area. Since the early 1990s all buildings were removed

from the site it is currently vacant open land. Oaycliffe Road forms the eastern boundary of

the site and from the late 19205 the area to the east of Oaycliffe Road was occupied by a

ecke and by-product works, a chemical works and tip and re-developed with an Industrial

estate in the 19605/705, The area immediately south east of the site was open ground until

the late 19605/earfy 1970s when the site was developed with a garage and has recently

been re-developed with a public house.

5 Oaycllffe Road, Barugh Green
June 2007
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3. GEO-ENVIRONMENTALSETIlNG

3.1 This section is based principally upon a search of Information available on pUblic

registers through the Envirocheck search (Ref. 20945143-1-1), induded In the Phase IGee-

environmental Assessment.

Geology and Mining

3.2 British Geological Survey (BGS) infonnation, Sheet 87, 1:S0,000 scale, indicates the

sIte to be underlain by the Middle Coal Measures comprising an interbedded sequence of

mudstone, siltstone, sandstone and coal. The Swallow Wood coal seam outcrops

approximately 350 metres north west dipping beneath the site, however, given the distance

from the site this seam is not considered to impact up on the site.

3.3 A report was requested from the Coal Authority, reference 00012743-07 dated 9

February 2007, and is Included In the Phase I Gee-environmental Assessment. This

identifies the site as being within the likely zone of Infiuence from past workings In 6 seams

of coal at between SO to 340 metres depth, the last date of working being 1980. Ground

movement from these should have ceased by now.

3.4 The Coal Authority also indicates that the site is not within the zone of likely physical

Influence at the surface from present underground workings or plans for future workings in

their possession, however, reserves of coal exist in the locality that could be worked at some

time in the future.

3.5 No mine entries are present at, or within 20 metres, of the site.

Landfill Sites and Waste Management Facilities

3.6 The Envlrocheck report indicates there are four local authority recorded landfills

withIn 250 metres of the site with the closest 50 metres south east of the site. There is no

Information available as to what these landfills have been Infilled with.
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Watercourses

3.7 The nearest surface watercourse is a drain present beneath the southern part and

adjacent to the western boundary of the northern part of the site. There Is no river quality

infonnatlon pertaining to this drain.

Groundwater

3.8 Reference to the "Environment Agency Policy and Practice for the Protection of

Groundwater, Groundwater Vulnerability 1:100,000 Map series, Sheet 11, South Pennines"

classifies the underlying soils as a minor aquifer with the site underlain by soils of high

leaching potential. This classification is an assumed worst-case vulnerability relating to

urban areas and based upon fewer observations.

Water Abstractions and Discharge Consents

3.9 There are no licensed water abstractions within a 500 metres radius.

3.10 There are two discharge consents within a 500 metres radius of the site and both

are located approximately 250 metres north west of the site and licensed to discharge

drainage Into a stream/river.

Pollution Controls

3.11 The Envlrocheck report indicates that there are no Integrated pollution controls or

local authority pollution and prevention controls within 500 metres of the site.

Pollution Incidents

3.12 The Envirocheck report Indicates that there are no recorded pollution Incidents within

250 metres of the site.

7 Clayc:liffe Road, BBrugh Green
June 2007
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Radon

3.13 The Envirocheck report indicates that the site lies within an area where basic radon

protectiVe measures are necessary.

Fuel Station Entries

3.14 The area adjacent to the south eastern boundary of the site Is registered as a former

fuel filling station operated by Claydiffe Motors Ltd, its status now recorded as obsolete.

7515
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4. SUMMARY OF PREVIOUS INTRUSIVE INVESTIGATION

4.1 The former environmental site assessment report carried out by Quest in 1999

pertains to the former garage adjacent to the south eastern boundary of the site and was

carried out prior to re-development. Its purposewas to assesshydrocarbon contamination

associatedwith the former underground tanks and it is understood that at the time of this

investigation all above and below ground tanks had been removed.

4.2 The boreholes sunk. on the site proved made ground to depths of 0.4 and 1.5

metres, generally granular in composltlonvarying from a sand to an ash fill and underlain by

a natural silty clay which quickly grades into a weathered mudstone with sandstone bands.

4.3 The contamination assessment concluded that there were localised hotspots of

hydrocarbon contamination but no evidence of areas of gross site wide hydrocarbon

contamination.

7515
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5. 3E CONSULTING ENGINEERS INVESTIGATORY WORK

Fieldwork

5,1 Taking cognisance of the Phase I assessment and associated third party information,

trial pitting and mini percussive boring was carried out to determine the general soil profile

across the site on 12 April 2007. Disturbed samples were recovered as appropriate for soil

desaiptlons and laboratory testing.

5,2 Gas and groundwater monitoring wells were installed within six mini percussion

boreholes comprising slotted 50mm diameter HOPE pipe set wlthln a granular filter, which

was sealed with an upper bentonite seal and a gas tap with lockable cover fitted at the

surface, These were subsequently monitored on four occasions for combustible gas, carbon

dioxide and oxygen using a portable infra-red gas analyser with water levels recorded using

an electronic dip meter between 9 May and 25 May 2007.

5.3 Fieldwork and soli descriptions were carried out in general accordance with

BS5930: 1999, 'Code of Practice for Site Investigations".

5.4 The locations of the trial pits and mini peraJssion boreholes were determined by 3e

Consulting Engineers to giVe a general coverage of the site where access and underground

services allowed; these are indicated on the Exploratory Hole location Plan included as

Figure 1.

Laboratory Testing

Contamination Related Testing

5.5 In view of no previously identified contaminative activities at the site, testing was

limited to screening a total of eight samples including topsoil, reworked topsoil, made

ground, relict topsoil and natural soils for the determinands indicated as follows:

1515
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• Arsenic
• Cadmium
• OIromium
• Lead
• Mercury
• Selenium
• Nickel
• Vanadium

• Copper
• Boron
• Zinc
• Water soluble sulphate
• pH
• Total petroleum hydrocarbons (TPH)
• 5peciated poIyaromatlc hydrocarbons

(PAH)

5.6 A further six water-soluble sulphate and pH determinations were carried out on

samples of the natural soils to assess the soil chemistry with respect to sulphate attack on

buried concrete.

5.7 In addition two samples of relict topsoil were tested for percentage organic matter

(B51377).

5.8 The analyses were carried out at an UKAS accredited laboratory.

Geotechnical Testing

5.9 Geotechnical related testing was carried out to determine the physical characteristics

of the solis and comprised the following:

• seven Atterberg limits tests to determine the shrinkabillty of the cohesive soils to

assist with foundation design;

• Five California Bearing Ratio tests to determine the strength of the natural soils to

assist with pavement deslg n.

11 Clavcllffe Road, Barugh Green
June 2007
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6. RESULTS OF THE INVESTIGATION

Soil Profile

6.1 Detailed descriptions of the materials encountered together with observations of

groundwater behaviour and sampling information are given on the trial pit and mini

percussion borehole records attached as Appendix B. A summary of the materials

encountered at the site is given below, however, due to the variability of the soils, It is

recommendedthat Individualexploratory hole records are consulted.

Topsoil

6.2 Excepting the areas of concrete hardstanding, topsoil was encountered across the

majority of the site at between 0.1 and 0.3 metre thickness. Rework.edtopsoil was proved

generally Within the central part of the site at thicknessesof between 0.05 and 0.3 metre.

Relict topsoil was encountered below the made ground In exploratory holes WS3, WS4 and

WS7 located within the central part of the site at depths of between 0.4 and 1.75 metres

and proved to a maximumthicknessof 0.5 metre.

Made Ground

6.3 Significant areas of made ground were encountered In exploratory holes TP06 and

WS4 located In the north western part of the site adjacent to the open drain to depths of

between 1.75 and 2.1 metres comprising reworked firm ami stiff gravelly days with cobble

and boulder size sandstone. A coated macadamlayer was proved in TP06 between 0.9 and

1 metre, possibly indicative of former hardstanding.

6.4 Over the remainder of the site made ground generally comprising granular ash,

clinker, brick and red shale, coated macadam hardstanding and firm and stiff reworked

gravelly clay was proved at lessthan 0.9 metre thickness.

7515
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Cohesive Soils

6.5 Firm to stiff and stiff slightly sandy gravelly clay was encountered below the topsoil

and made ground materials in all of the exploratory holes and proved to depths of between

0.25 metre and in excess of 3.45 metres. The thickness of this stratum appeared to lessen

towards the north westem boundary.

Bedrock

6.6 Weathered mudstone comprising clayey gravel size fragments was encountered

between 0.75 and 2.3 metres depth and between 0.2 and 1.15 metres thick. ThIs was

underlain by more competent weak mudstone bedrock and proved at the majority of

locations with the exception of WS3 and WS4 In the central and north western part of the

site. Exploratory hole WSl located In the southern edge of the site proved weak to

moderately weak siltstone grading to sandstone at between 2.3 and 3 metres.

Contamination

6.7 Excepting the presence of ash and dnder, there was no significant visual or olfactory

evidence of contamination within the exploratory hoies.

Groundwater

6.8 During the advancement of WSl and WS2 groundwater was encountered at 2

metres wIth the remaining exploratory holes dry. Water recorded in the monitoring wells

indicated standing water levels at between 0.75 and 2.43 metres, typically between 1.5 and

2.5 metres. The raised groundwater levels above a metre are attributed to localised surface

runoff flooding the monitoring Installation.

6.9 It should be noted that groundwater levels vary seasonally and that a higher water

table than that recorded could occur.

Contamination Related Testing

137515
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6.10 A copy of the contamination test results is Included in Appendix C.

6.11 Generally, the results have been assessed using guidelines Introduced by DEFRA, in

the CLEA(Contaminated Land Exposure Assessment) Model (March 2002) and more recently

by the joint Land Quality Management Ltd (LQM) and Chartered Institute of EnVironmental

Health (CIEH), November 2006. The CLEA gUidelines include Soil GUideline Values (SGVs)

appropriate to standard land uses. SGVs are currently available for a limited number of

metalloid and organic contaminants and provide generic assessment criteria for assessing

the risk to human health. The LQM/CIEH gUidelines indude Generic Assessment Criteria

(GAC) appropriate to standard land uses and applicable to a wider range of both inorganic

and organic contaminants. With regard to the assessment of the site, the most appropriate

values are considered to be the SGVsand LQM/CIEH GACs given for a commercial/Industrial

end use. aoth the SGV and GAC values are included as Appendix D.

6.12 Where guideline values are absent, reference has generally been made to Dutch

Intervention Values (DIV).

6.13 A summary of the contamination related testing Is presented as follows:

Arsenic 62.3 7 Tl'07@0.lm 8 500(1) 0
cadmium <0.2 nla 8 1400(1) 0
Chromium 20.8 13.8 Tl'07 @O.lm 8 5000(1) 0
lead 64.9 10.1 Tl'10 @ O.lm 8 7500) 0
Mercury <0.1 nla 8 480(1) 0
selenium 1.4 <1 TP07@0.lm 8 BooO(~ 0
Copper 65.1 14.B T1'08@0.2m B 45700(2) 0
Nickel 51.1 9.3 TPOB@0.2m 8 5000(1) 0
Vanadium 50.2 31.9 Tl'08 @0.2m 8 4250(2) 0
Zinc 81 33.4 W54 @ 1.8m 8 18BOOO<') 0
Boron (water sol) 4.2 <0.5 WS4@1.8m 8 3(') 1
TPH 110.3 20.8 WS4@1.8m 8 NIA
PAHcompounds:

29rf')Naphthalene 2.4 <0.1 11'08 @0.2m 8 0
Fluorene 0.6 <0.1 TP06 @ 1m 8 5900(2) 0
Benzo(a)pyrene 3.0 <0.1 Tl'10 @ O.lm 8 29.7") 0
Dlbenzo(a,h)Anthra 0.3 <0.1 various 8 29.7") 0
cene
Water soluble 0.344 o.oOB TP08@0.2m 14 0.59/1(·) 0sulphate
Add H 7.9 5.5 TP06@lm 8 <3(') 0

7515 14 Claycllffe Road, Barugh Green.
Aldl Stores Ltd June 2007
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(1) CLEAsoli guidance value for commercial end use
(2) LQM/QEH GACfor commercial end use
(3) Dutch Intervention Value
(4) Upper level for aass 1 concrete (BRE Spedal Dlgest:2005)

6.14 With respect to the phytotoxic metal boron, a single sample of reworked topsoil

recovered from 1.8 metres within WS4 contained concentrations of water soluble boron in

excess of the chosen assessment criteria.

6.15 The results of the sulphate and pH determinations within the topsoil, made ground

and natural soils indicate a BRE Special Digest 1:2005 Design Sulphate Class DS-1 with an

ACEC site classification AC-1s.

6,16 The relict topsoil has an organic matter content of between 6.4 and 7.8%, assessed

as insignificant In terms of influencing the behaviour of the soil.

GeoteChnical Related Testing

6.17 The results of the geotechnlcai testing are presented in Appendix E.

6.18 The Atterberg limits determinations indicated plasticity indexes of between 22% and

42% for the natural solis corresponding to intennediate and high plasticity clays. Modified

plastidty indices, as defined within NHBC Chapter 4.2 'Building Near Trees', Indicates values

of between 18% and 41% with two of the six samples below 20% and a single sample

above 40%, which overall corresponds to a medium volume change potential. A sample of

mudstone recovered from TP4 was recorded as non-plastic.

6.19 Results of five remoulded CBR tests carrled out on the shallow natural cohesive soils

recorded CBR values of between 3% and 10%, of which two results were below 6% and

three between 6 and 10%.I
I
I
I
I
I

Gas Monitoring

6.20 The results of the monltorlng are presented In Appendix F. A summary of the

results together with groundwater monitoring are presented below:

157515
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WS1 a 0.0 - 0.5 20.0 - 20.7 0.0 - 0.4 992 - 1008 0.8 - 1.55
WS2 a 0.0 - 1.1 19.8 - 20.7 0.0 - 0.2 992 - 1008 0.82 -1.25
WS3 a 0.1 - 0.4 19.5 - 20.5 0.0 - 0.1 991 - 1007 1.3 - 1.85
WS4 a 1.1 - 3.7 15.1- 20.0 0.0 - 0.1 991- 1007 1.79 - D
WS5 a 0.3 - 0.8 18.5 - 20.0 0.0 - 0.1 991- 1007 2.05 - D
WS6 a 0.2 - 0.7 20.0 - 20.3 0.0 - 0.2 991- 1007 0.75 - 1.45

6.21 In summary, no oombustible ground gas was detected and slightly elevated

ooncentrations of carbon dioxide to a maximum of 3.7 % by volume with corresponding

depleted oxygen ooncentrations were reoorded on four separate occasions at all locations.

Low flow rates were detected, generally between 0.1 and 0.2 I/hr, and up to a maximum of

0.4 Vhr within WS1 located within the southern part of the site.

7515
Aldl Stores Ltd

16 Claycllffe Road, Barugh Green
June 2007

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



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

7. DISCUSSION

7.1 Development proposals are for a new store located in the northem part of the site

adjacent to Claycliffe Road and office units in the southern part adjacent to Barugh Green

Road, as shown on the feasibility layout included as Appendix A.

Contamination

Risk Philosophy

7.2 The presence of contamination Is generally only of concern If there exists an actual

or potentially unacceptable risk under current legislation (I.e. Section 57 of the Environment

Act 1990). The interpretation of ftunacceptable risk" Is tenned to be one where:

"Significant harm is being caused or there is a significant possibility of such harm being
caused, (where harm is defined as harm to health of livIng organism or other Interference

with the ecological systems of which they form a part of and, in the case of man, indudes

harm to his property); or pollution of control/ed watel5 is being caused"

7.3 The potential for harm to occur requires three conditions to be satisfied:

• Presence of substance (potential contaminants/pollutants) that may cause harm

(Source of Pollution);

• The presence of a receptor, which may be harmed, e.g. the water environment or

humans, buildIngs, fauna and flora (The receptor);

• and the existence of a linkage between the source and the receptor (The

Pathway).

7.4 Therefore, the presence of a measurable concentration of contaminant within the

ground and subsurface environment does not automatically imply that a contamination

problem exists, since contamlnatlon must be defined in terms of pollutant linkages and

unacceptable risk of harm.

177515
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7.5 The nature and importance of both pathways and receptors, which are relevant to a

particular site, will vary according to the intended use of the site, its characteristics and its

surroundings.

Sources of Contamination

7.6 From the desk study the former fuel station to the south east is identified as the

nearest potential source of contamination within the vicinity of the site. The southern part of

the site is down gradient of the potential source, however, the previous investigation

undertaken at the former fuel station site did not identify any significant impact of soils.

Other potential sources of contamination identified are the former coke and chemical works

and a tip located to the north east.

7.7 The Investigation has revealed the ground conditions to comprise a cover of

reworked topsoil across the central part of the site and areas of concrete hardstanding

overlying made ground to a maximum depth of 2.1 metres, but generally less than a metre,

comprising reworked gravelly day and granular materials including ash and cinder. TIle
remainder of the site comprised a cover of topsoil, which together With the made ground

materials, was underlain by firm to stiff and stiff clay with mudstone proved at the base of

the exploratory holes. In the central part of the site relict topsoil was encountered beneath

the made ground materials. Standing groundwater levels are generally between 1 and 2
metres. There was no physical evidence to suggest significant contamination at the site.

7.8 Laboratory testing has Identified no elevated concentrations of determlnands

considered likely to pose a risk to human health.

7.9 Monitoring at the site has generally shown slightly elevated concentrations of carbon

dioxide with no combustible gas present. Low flow rates have been recorded at between

0.1 and exceptionally 0.4 I/hr.

Pollutant Linkage Assessment

7.10 In view of no elevated contaminants of concern identified at the site there are

considered to be no plausible pollutant linkages.

7515
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Remediation Assessment

7.11 No remediation is considered necessary to facilitate development.

7.12 The Japanese Knotweed tentatively Identified in the north western part of the site

will require treatment or removal by a suitably qualified ecological contractor.

7.13 General site clearance will be required to include the removal and suitable disposal of

asbestos cement corrugated sheeting Identified at the site.

7.14 If during development areas of possible contamination are exposed, or conditions

differ significantly from those identified, then appropriate advice should be sought.

Foundations

7.15 The proposed development win comprise a food retail store in the north of the site

and an office development in the south. The northern part of the site Is approXimately 2 to

3 metres higher than the southern part with a drain and culverts crossing beneath the

southern part of the site.

7.16 For the proposed food retail store within the northern part natural firm to stiff and

stiff Clays are present at varying depths, consequently traditional pad and stl1p/trench fill

foundations are considered appropriate. The foundations should be placed in the natural

days at between 0.9 and 2 metres depth with stepped, reinforced and deepened

foundations reqUired within the north west comer around the location of exploratory holes

WS4 and TP06.

7.17 For the proposed office development within the southern part, traditional pad and

strip foundations are considered appropriate founding wlthln the shallow natural firm to stiff

and stiff clays proved at between 0.2 and 0.6 metre. The former deep drainage chambers

and sluice present win require removal, therefore, dependent upon the final layout

deepening and reinforcing of foundations will be required.

7515
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7.18 An allowable bearing capacity of 150 kN{m2 is considered appropriate for the natura)

firm to stiff and stiff days.

7.19 Where trees are present, or are to be planted or removed, foundations will need to

be deepened in accordance with current gUidance assuming a medium volume change

potential.

Floor Slabs

7.20 Ground bearing floor slabs are considered appropriate across the site subject to

treatment of the made ground materials involving excavation of the upper metre, proof

roiling of the sub-grade and removal of soft spots, removal of unsuitable material and reo

compaction In layers of no greater than 250mm thickness. Alternatively, a suspended floor

slab could be adopted.

Gas Protection Measures

7.21 The site is within the vicinity of four former landfills, the dosest being 50 metres

south east of the site and gas monitoring has identified slightly elevated concentrations of

carbon dioxide with low flow rates. The site lies in an area where baslc radon precautions

are reqUired and these should be inrorporated into the development also affording

protection with regard to carbon dioxide.

Excavations and Dewatering

7.22 The use of mechanical breakers should be anticipated within the mudstone and

siltstone bedrod<, particularly Within the north western part of the site.

7.23 If man entry Is proposed into excavations the use of support to excavation sides is

recommended, in line with health and safety gUidelines.

7.24 Significant groundwater ingress into excavations is not anticipated, any that does

occur, or within deeper excavations, should be controlled adequately by localised pumping

from sumps Within excavations.
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Sulphate Attack on Buried Concrete

7,25 The results of the chemical analyses Indicate a BRE Spedal Digest 1:2005 Design

Sulphate Class D5-1 with an ACEC site classification AC-1s and burled concrete should be

designed accordingly.

Pavement Design

7.26 The results of the five remoulded CBR laboratory tests carried out on the near surface

natural finn to stiff days indicate CBR values of between 3% and 10%. In view of the variability

an overall design CBR value of 4% is recommended for formations with any soft spots Identlfled

by proof roiling adequarely treated.

Site Drainage

7.27 The presence of extensive cohesive soils together with the cohesive nature of the

weathered bedrock materials would preclude the use of soakaways for surface drainage.

21 Claycllffe Road, Barugh Green
June 2007
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~ -" I- ---
~_-.....D'"""_

1- -I 1-- --
-"-- -"

: I
- - I

2-= -2 !
i

~-
I:1-: -3

:

I- -

: .
STRATA SAMPLES & TESTS

IDcplh No DESCRlPTION Depth No Remarteslfesls
0-00-0.30 TOPSOIL.

0.30-1.20 Firm bcOO4::i! stiff grey mottled brown vcry slightly sandy g1llveUyslightly cobbly CLAY I(Weathered iddle Colli Mcasu=). .
0.60 D

I1.20-1.70 Very weak hlaekl8"'Y carbooac<ous MUDSTONE recovered as 8"'vel (WeaJh<n:d Middle
Cool Measuns). 1.30 D

1.70·1.85 MUDSro recai as8 v I ddle Cool Measures IU5-1.90 Weak MUDSTONE e Coal Mcas= .

I

I
I

Shoring/Support: None GENERAL
SUlbility: Vcry good REMARKS

I. No groundwaler ICDCOUDtered.
I I 2 Pit tenninated 00 hard

A strata.

01 IB I 3. Pi' backfiI1ed with
I8risings.

C

All dimensions in metres I Clicat Aldi Stores Ud_ JrcthOcV Logged By I
Seale 1:50 Plant Used JCB 3cx AJB

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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30 Consulting Engineers Limited
4 Calder Close. Calder Park
Wokefield
Telephone: 01924 240420
Fax: 01924240421 TRIAL PIT LOG

Projecl TRlALPITNo
Barugh Green, Barnsley TP11Job No ID~ I GroWld Level (m) I Co-Ordin .... 0

7515 12-04-07
Contractor Sheet

1 of 1

0 A B C D 0 Lel!elld
~··~-·u:·.. ' ...... "

: .....:. ...:....-
- ------- -.- -:- .......

I":
~-~-

-1 -'- - _-.:
: ----
- -

:
2": -2

: -
-

3-: -3
-
: -
: ..

STRATA SAMPLES & TESTS
Depth No DESCRIPTION Depth No Remarb!fesls

0.00-0.20 TOPSOIL.
0.2G-0.65 Soft to linn brown friable slightly ... dy CLAY (plltelltillny -cd).

0.30 0

0.65-1.20 Finn brown mottled py very ,Ughtly saody gravelly CLAY (Westheml Middle Coal
Measures).

0.90 D
1.00 B

1.20-1.35 Weale ""'" MUDS1 ONE recovmd .. a ... vel (Middle C
1.35-1.40 Weok orev MUDSTONE uresl.

Shoring/Support: None GENERAL
Stability: Very good REMARKS

I.No~\Valer
Cflcountered.

I II 2 Pillerminaled on bard
A '11....

°1 IB I 3. Pit backfilled with
artslQgs.

C

An dimeDSions in mom ICUent Aldi Stores Ltd. jrcthO<V Logged By
Seale 1:50 PIBDtUsed lCB 3cx AJB



I
3e ColISII!ting Engimcr1 Ltd
4 Calder Close, CaldCTPDTk
Wakefield WF2 7AU
Telephone: 01924240420
Fax: 01924 240421 BOREHOLE LOG

I

I I
IProject BOREHOLE No

Barugh Green, Barnsley
W51 IJob No IDMe Ground Love! (m) Co-Ordinales 0

7515 12-04-07
Contreetor Sheet I

I of 1
r

SAMPLES & TESTS ~ STRATA 1l I.!! Depth j j isType Test G ReducedDepth No Result ~ Level Legend (Thick- DESCRIPTION
~ lBess)

'~.'~~'~'..~ TOPSOIL

ID 0.300.20
T Firm fJ.SSUml onmge brown mottled grey graveUy to very graveUy-- CLAY-"--'-

0.80 D
T -_ I-1.00 D N26 -"--' :-T_- (2.00) :
--
-"--' 1.5{}Becoming stiff and very gravelly ..

I
-- ..T_-

! --
c -"--'-- :"'-- 2" :

I
x •• Wenk to moderately weak thioIy IamimJted grey aod yellow broWn

2.40 D x •• ..
x •• sandy SILTSTONE
x •• (0.70)x x x 2.70 Beooming moderately wenk silty fioe grained SANDSTONE

.. :
x x x

- x • x 3.00

I

I

I

I

I

I

I

I Boring Progress and Water Observations Chiselling Water Added GENERAL
Date Tune Deplh a.fu. ~M \~r From To Hours From To REMARKS

6 Groundwater strike at 2m...
Monitoring weD instaUed at
3m.

::l
!;1
0'
""'Oli~
>:..
'"~IAD dimensions in metres I Client Aldi Stores Ltd. I,Method!

Legged By
0( Scale 1:50 PlaotUsed Mini Percussive Sampler JR

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

t. I
I I
I, I
I I
I
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3. COlISIl1tiDg Engin.ers LId
4 Calder Close, Calder Perk
Wakefield WF2 7AU
Teleplu>oe: 01924240420
Fax: 01924240421 BOREHOLE LOG

Project BOREHOLE No
BlII1lghGreen, Barnsley

WS2Job No Date GroWld Level (m) Co-Ordinates 0
7515 12-04-07

Contractor Sbeet

1 of I
SAMPLES & TESTS STRATA ."

l 3_
Type: Tes. .~duced Depth ~ IiDeptb ~ Legend (lbick- DESCRIP110N gNo Result Level nesS) 0

~:'+:': 0.20 TOPSOIL
:0_ rum to .tiffbecom.ing stiffftSSUrCd orange brown mottled grey-- gravelly 10 very gJIlvclIy CLAY_-.....:

0.60 D --
".-----

1-0.90 D _-.....:-- :
~ ..~ :
_-.....: ('2.30)
--
"'---

J.70 D -- :t --.....:
I- -"" - '.

-~ :
-- 2.50

Weak thinly laminated grey MUDSTONE mth ocoaaiOlIlll gravel'izc: :
(0.50) ironstone nodules

I- 3:00

l- I-

~ l-

f- l-

e ~

Boring PrOgresS and Water Observations Chiselling Water Added GENERAL
Date Time Dep1h n.••f85UlTf_ mm ~!f Prom To HoUlS From To REMARKS

Groundwater strike at 2m.
Monitoring well instlllled Bl
3m.

AJJ dimensions in metres I Client Aldi Stores Lid. WethOd! ' LoggcdBy
Scale 1:50 PlaDt Used Mini Percussive Sampler JR

I
I
I



I
3e Consulting Engineers Lul
4 Calder Oosc, C8Jdcr Pari<
Wakefield WF2 7....U
Telephone: 01924240420
F",: 01924240421

I
BOREHOLE LOG

IProject BOREHOLE No
Barugh Green, Barnsley

WS3Job No Date Ground LcYcI (m) Co-Ordinates 0
7515 12-04-07

CODtJDclor Sheet

1 ofl

SAMPLES & TESTS STRATA ."

~
L

~~Lcgcnd
Depth i:a jJType Test 0

Depth :l: (Thick- DESCRIPTION
~No Result ness)

0.1 Reworked TOPSOll.

~

MADE GROUND: Grey brown .andy angular to .ubangular 1Vl'Y<1

0,40 D D,S size part brick. burnt shale and concrete
0, MADE GROUND: StifI'brown .r'seIN clay "--

"b.'''';t I- EGROUND: tcdmaC8dam

f-0.90 D ;~":'b/~(0.50) Relict TOPSOll.
" .' " 1,20

'" Firm to stiff fissured orange brown mottled grey gravelly becoming--
lAD D _ '""1L: ""Y gtllVelly CIA Y "

-
::tr_- .---

f- 2.00
_ '""1L:

"D NI3 - .-
:0-_- .'

-- (2.25) .'
_ '""1L:
--...._-

-- .'_ '""1L:

f- -
:0-_-
--
_Q....: 3045

f-

-

Boring Progress and Water Observations Chiselling. Water Added GENERAL. Date Time Depth nentf8S1D~. ~ From To !lours From To REMARKS
No groundwater

<
encountered. Monitoring
well iDstalIed at 3m.

All dimensions in 1lJClRS I Client Aldi Stores LId. Ij'lethodl LoggcdBy
Scale 1:50 Plant Used Mini Percussive Sampler JR

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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3e Consulliog Engineers LId
4 Calder aoso, Calder Park
WskefieldWF21AU
Telephone: 01924 240420
Fax: 01914240421 BOREHOLE LOG

Project BOREHOLE No
Barugh Green, Bamsley

WS4Job No Date GTound level (m) C<>-Ordin>te.O

7515 12-04-07
Contractor Sheet

1 of 1

SAMPLES & TESTS ~ STRATA II
Depth w: Test ;Reduced Legend (Thi~ DESCRIPTION f IIResult level ~)

1·"-": .>;.;< 0.15 R<wod<ed TOPSOIL
' .. ' ..

MADE GROUND: Stifflmmm motl1ed groy and Or1IIIge browu
gravelly clay. Grovd ;, .. gular to .. hangular of mndsllme. sandstone,
.baIe, OCCllSionalpart brick and .inlla ftap,mtnts

0.80 D
(1.50) :..

1.20 D
.

1.75 :
1_~':·~ Relict TOPSOIL

: :
1.80 D ".'.~.",' 2.00

t""'- Stiff fissured arrange brown mottled grey gravelly CLAY ..
I- ~

..

2.40 D
1--

(1.00)j-I:S""_-

I- ~
..
:

I- -_ 3.00-

-

I Boring Progress and Water Observations Chiselling Water Added GENERAL
Date Time Depth .ClI: UU< mm 't,",;f From To How> From To REMARKS...

Q No groundwaterCl

~ ..... uotcred.Monitoring
!!

well instaIkd at 3m.

';1

~
'Ii:e
i~
" All dimensions in metres IClient Aldi Stores Ltd. l~thodI Logged By

~ S<:8Iel:50 PlantUsed Mini Percussive Sampler JR



3. ConsWting Engineers Ltd
4 Calder Close, Calder Park
Wakefield WF2 7AU
Telephoco: 01924240420
fox: 01924240421 BOREHOLE LOG

Project BOREHOLE No
Barugh Green, Bamsley

WS5 IJob No Dale Ground~(m) I Co-Ordinates 0
7515 12-04-07

CODtractor Shoct I
I of I

SAMPLES & TESTS
II STRATA

1~IDepth ~
Tjpe Test ~Reduced .sDepth No Result ~ Level I.cgecd (Thiel:- DESCRIPTION g

~ResS) 0
~' •.L!. 0.20 TOPSOn.

I0.10 D . ," " ..
-.:: Stiff fissured Dronge brown mo<tled gn:y gravelly CLAY--
-"-' (0.80)-T_-

0.80 D -~- 1.00 ·.10.90 D = Weal: thinly laminated grey atained orange brown MUDSTONE

1.50 D '. I
" '.

f- (2.110) "

: I
I

: .
"

f- 3,00

I

~ I
I

~

I

I

I
I

Boring Progress and Water Observations Chiselling Water Added GENERAL
Pate Time Depth Tlon,fasmr\\. mm ~f from To HoUlS From To REMARKS

No gt'oondwBter
cnccunteml. Monitoring
weU installed at 3m.

All dimensions in mcb'eS IClient A1di Stores Ltd.
Irelhodl Logged By

S","o 1:50 Plant Used Mini Fen:ussive Sampler JR

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

I
I
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3e Consulting Engineers LId
4 Caloo Close, Calder Park
Wakefield WF2 7AU
Telephone: 01924240420
Fax: 01924240421 BOREHOLE LOG
Project BORRHOLE No

Barogh Green, BamsJey
WS6JnbNo Date Ground Level (m) ICo·OJdinates 0

7515 12-04-07
Contractor Shed

1 of 1

SAMPLES & TESTS STRATA '"ti_
Type Test !~duced

Dep1b j EiE
Depth Legend (Thiek- DESCRIPTION g ~1jNo Rcsu1l Lovel noss) Cl ,s,ll

£2' .£.'6 TOPSOIL..... ', ::." 0.30~ Stifffis,ured orange brown moUled grey CLAY'-"-.....~
0.70 0 '--,.--:l<.:

><--
f-0.90 0 ~~

-(1.60):...r_ .- ..
--><..... - 1.20 BecontiDg gravdly ..

'--,.--:l<.:
><--~ .....

:...lr_.....---" . 1.90
Weak thinly laminated grey 'laincd black MUDSTONE

.. ..
(1.10)

3.00

f- f-

f- -

f- -

-

Boring Progress and Water Observatiom Chiselling Water Added GENERAL
Date Time Dep1b n.mfas ~~ ~cr From To HOIlllI From Tn REMARKS

Nog,oundwattr
encoontetCd Monitoring
well installed at 3m.

All dimeosiDl15 in metres t Clienl Aldi Stores Ud. Wetbodl LnggedBy
Scale 1:50 Plant U.cd Mini Percussive Sampler JR



I
3e Consulting Engineers Ltd
4 Calder Closa, Calder Park
Wokafiald \VF2 7AU
Telephone: 01924240420
Fox: 01924240421

I
Project BOREHOLE No

Bamgh Green, Bamsley
WS7 IJob No IDa'a Ground Level (m) I CO-OrdinaleS 0

7515 12-04-07
Contractor Sheet I

I of I

SAMPLES & TESTS

!
STRATA 5 I

~eed Depth ~ nDapth Typa Tcst Legend (Thicl:- DESCRIPTION ~No Re,ult Level na;;)" ~ lltll0

Ii 01 . Rawrnud TOPSOIL

0.25 D 0.40 ~!.,,?R0~~~der~ brown sandy ~:\7clay. Gravel
. an artosubao nofc' er bumtsbaleand .

0.50 D " -',: ::.' 0.70 Relict TOPSOIL
~~ Stiff fissured onmga brown mottled grey CLAYI-:...r-

f-1.00
-'<- (0.60)

D Nil I2-X~ 1.30
Week thinly laminated yellow brown be<oming light brewn sandy
MUDSTONE

f-
. (1.70)

f- 3.00

-

f-

f-

I Boring Progress and Water Observations Chiselling Water Added GENERAL
Date Time Depth n"",/;'as mm 'H'~f From To Hours From To REMARKS

!; No groundwater"~ tDCOWltelCd.

~
r;
:!
Ie
ii
?5 All dimensions in metres ICUeDt AJdi Stores Ud. Irathodl LcggedBy
~ Seal. 1:50 Plu' Used Mini Percussive Sampler JR
<

BOREHOLE LOG
I
I
I
I
I
I
I
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I
I
I
I
I

l I
I I
I
I



I
I I

I !

I !

I
I :
I !

I '
I .

I
I
I'
II
II
II
II
II
Ii
II
I!···

, '

I i.,, ,

Ii

APPENDIXC

Contamination Testing Results



EC6S"

Client: 3e Consulting Engin6ers limited
4 Calder Close
Calder Park
Wakefield
WF43BA

FAO: Mr A Cooper

Analytical Report Number: R07/0831

Client Project Name:
Client Project Number:
Your Order Number:
Order Receipt Date:
Reporting Date:

Baugh Green, Barnsley
7515
None Specified
03/05107
Friday 18 May 2007

If you have any queries regerding this report please contact our Customer Services Section

R0710831 : Pago 1 01 7
ECOS Envlronmontal L1mltod

Low Moor Business Park, Common Road, Bradford 8012 ONB
To/: 01274 691122 Fax: 01274 608100
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Client Project Name: Baugh Green, Bamsley

Project Number: 7515

Client: 3e Consulting Engineers Limited

Reporting Date: Friday 18 May 2007

I
I Comments

All analyses are carried out using the laboratory's standard methods unless otherwise agreed.

The test results In this report refer only to the actualsomples on which testing has been perfonned.

Any opinions and/or Interpnl1aUons ""Pressed herein are oWldelhe ocope of the testing laboratDry's UKAS accreditation.

The test report shall not he reproduCOd,except In full, wlthoUllhe laSUng laboretory's wrltten approval.

This l.sUng laboratory cannot he held responsible for the condftlon or suftablllty of semple. submitted for testing by a
third party or for the competency of PEirsonnel other than Its own staff.

This testing laboratory cannot be held responsible for the accuracy of test sample locations or desc:fiptlons when 6uppned by a third party.

I
I
I Soil Samples

Results are expressed based on dried mass @ 40·C unless otherwise stated.

See key In Notas section for eX~Bnatton of numerical categories for asbestos results, if applicable.

Stones (for exemplelnert flints and Inorganic mlne",ls) >10mm ere removed prior to analysis. Unless otherwise stated,
results have not been corrected for this loss.

Samples &ubmftted for leachate detennlnation were prepared using agreed procedures and analysed
using UKAS llCCl8<fdedmethodology Where approprlete.

Results are expressed without correction for recovery faelolS.

I
I
I Sample Pretreatment IAppen<led to Method of Detection)

R = AI; Received

I Sample Type Sample Resu Its
., Anatysb not requsated
......Test not completed. Please aee notes on last page

B = Bulk disturbed sample
C ::I Core Sample
o = Small dIsIL"bed.srnpIe

P ::I PllJton sample
U :; Ul\dblurbed aampte - opel\ drive
W'" Water Sample

I Signed: O:=::~~
For and on behalf of EC6S Environmental limited

Approved signatories:

NameI Position

I J R Brown

L Dewell

P Richardson

J Stoddart ",.--

Business Development Manager

Production Manager

Section Head

Technical ManagerI
I
I

R07/0831 : Page 2 of 7
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I
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ECa5i~
Client Project Name: Baugh Green, Barnsley

Project Number: 7515

Client: 3e Consulting Engineers LImited

Reporting Date: Friday 18 May 2007

Soil Samples Method Statement

Determlnand Method of Sample Limit of UKAS Sub- Result
Detecllon Pretreatment Detecllon Accredltatl Contracted Date

on
Arllenlc ICP-DES AD 0.1 mglkg Yes No 17KJ5107
Cadmium ICP--QES AD 0.2molka Yes Yes 11/05107
Chromium (total) ICP-DES AD 0.2mg/kg Yes No 11/05/07
Lead ICP·DES AD 0.5mg/kg Ves No 11105/07
Mercury ICP-DES AD 0.1 mglkg Ves No 17/05KJ7
Selenium ICP-DES AD 1.0 mg/kg Yes No 11/05/07
80ron (water soluble) ICP-DES AD 0.5 mglkg Yes No 17/05KJ7
Copper ICP-DES AD 0.2 molkg Yes No 11105/07
Nickel ICp·DES AD 0.2 mglkg Yes No 11105107
Venadlum ICP--QES AD 0.2 mglkg No No 11/05107
Zinc ICP-DES AD 0.2 mglkg Ves No 11/05107
SUlphate (water soluble) HPLC·IC AD 0.001 gn SD4 Yes No 15105107
pH pH-meter AD N/A Yes No 11105/07
TPH (with clean up) GC-FID AD 5.0mglkg Yes No 14/05107
PAH (sum of PAH 17) GC-MS AD 0.1 mglkg No No 15/05/07
Naphthalene GC-MS AD 0.1 maiko Yes No 15105KJ7
Aoenaphlhylene GC-MS AD 0.1 mg/kg Yes No 15/05/07
Aoenaphthene GC-MS AD 0.1 mglkg Yes No 15KJ5I07
Fluorene GC-MS AD 0.1 mglkg Yes No 15105107
Phenanthrene GC-MS AD 0.1 mg/kg Yes No 15/05KJ7
Anthracene GC-MS AD 0.1 mglkg Yes No 15105/07
Fluomnlhene GC-MS AD 0.1 malka Yes No 15105107
Pyrene GC·MS AD 0.1 mg/kg Yes No 15/05KJ7
8enzo(a)anlhracene GC-MS AD 0.1 mg/kg Yes No 15105KJ7
Chrysene GC-MS AD 0.1 mg/kg Yes No 15105/07
8enzo(b)+O)fluoranlhene GC-MS AD 0.1 mg/kg No No 15/05107
8enzo(k)fluoranthene GC-MS AD 0.1 mglkg Yes No 15105107
Benzo(a)pymne GC-MS AD 0.1 mg/kg Yes No 15KJ5/07
Indeno(l,2,3-cd)pyrene GC-MS AD 0.1 mg/kg Yes No 15/05/07

Dibenz(a,h)anthracene GC-MS AD 0.1 mglkg Yes No 15105/07
8enzo(g,h,ijperylene GC-MS AD 0.1 mg/kg Ves No 15105107

TOC Colo~mellY AD 0.1 % No No 17KJ5/07
Organic Malter Titration AD 0.1 % No No 11/05107
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Client Project Name: Baugh Green, Barnsley

Project Number: 7515

Client: 3e Consulting Engineers Limited

Reporting Date: Friday 18 May 2007

Hole No./Sample 10 TP01 TP06 TP06 TP07 TP06
Top Depth/m 0.10 0.05 1.00 0.10 0.20

Bottom Depth / m
Sample No.

Sample Type
Date Sampled

Receipt Date 03105107 03105107 03105107 031OSl07 03105107
EellS Sample 10 S0706581 50706562 50706563 50706584 50706565

Matrix Type Soil Soil SoH Soli Soil

Determlnand Units
Arsenic mgJkg 14.3 17.9 7.9 62.3 53.6
Cadmium mglkg <0.2 <0.2 <0.2 <0.2 <0.2
Chromium (total) mglkg 13.8 19.0 17.4 20.8 14.1
Lead mglkg 42.1 56.7 10.1 26.7 14.5
MerClJrv mglkg <0.1 <0.1 <0.1 <0.1 <0.1
Salanium mg/kg <1.0 <1.0 <1.0 1.4 <1.0
Boron (waler soluble) mglkg <0.5 0.6 <0.5 0.5 0.5
Copper mglkg 26.3 33.8 22.0 36.7 65.1
Nldel mg/kg 13.5 16.0 27.8 18.3 51.1
Vanadium mglkg 31.9 36.5 35.6 49.3 50.2
Zinc mglkg 63.7 73.3 62.2 39.8 33.4
Sulphate (waler soluble) gnS04 0.011 0.013 0.018 0.096 0.344
pH NlA 5.5 6.4 7.9 7.5 6.6
TPH (w1lh clean up) mQlkg 22.7 51.2 34.0 25.3 51.6
PAH (sum of PAH 17) mglkg 6.4 11.1 21.1 13.4 3.9
Naphthalene mglkg 0.3 0.3 0.2 0.6 2.4
Acenaphlhylene mglkg <0.1 <0.1 <0.1 <0.1 0.1
Acenaphlhene mglkg <0.1 0.1 0.4 <0.1 0.1
Fluorene mglkg <0.1 <0.1 0.6 <0.1 0.3
Phenanthrene mglkg <0.1 1.2 2.8 1.7 <0.1
Anlhracene mglkg <0.1 <0.1 0.6 0.3 <0.1
Fluoranlhene mglkg 1.5 2.0 4.2 2.6 0.5
Pyrene mglkg 1.2 1.7 3.3 2.2 0.5
Benzo(a)enlhracene mglkg 0.5 0.9 1.5 0.8 <0.1
Chrvsene maiko 0.7 0.8 1.5 1.1 0.2
Benzo(b)+(J)fluoranthene mglkg 0.9 1.2 1.9 1.1 <0.1
Benzo(klfluoranlhene mglkg 0.3 0.6 0.8 0.6 <0.1
Benzo(e)pyrene mglkg 0.3 0.8 1.4 1.0 <0.1
Indeno(1,2,3-cd)pyrene mglkg 0.3 0.8 0.9 0.7 <0.1
Dlbenz(a,h)anlhracene mglkg <0.1 0.2 0.3 <0.1 <0.1
Benzo(o,h,~perylene mg/kg 0.4 0.8 1.1 0.9 <0.1
TOC % 2.9 4.2 1.3 1.5 5.2

I
I
I
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EC:DS~
Client Project Name: Baugh Green, Barnsley

Project Number: 7616

Client: 3e Consulting Engineers LImited

Reporting Date: Friday 18 May 2007

Hole No.ISample 10 TP09 TP10 WS4 W53 TP01
Top Depth 1m 0,20 0.10 1.80 0.90 0,60

Bottom Depth 1m
Sample No.

Sample Type
Date Sam pled

Receipt Date 03/05107 03/05107 03/05107 03/05107 03105107
EeoS Sample 10 50706586 50706587 50706588 50706589 50706590

Matrix Type Soil 5011 Soil 5011 SoD

Determlnand Units
Arsenic mglkg 7.0 20,3 21.1 # #
Cadmium mglkg <0.2 <0.2 <0.2 # #
Chromium (total) mglkg 14.3 1504 15.3 # #
Lead mglkg 13.1 64,9 59,5 # #
Mercury mglkg <0.1 <0.1 <0.1 # #
Selenium mglkg <1.0 1.0 1,0 # #
Boron (waler solubla) mglkg <0.5 0.8 4,2 # #
Coppar mglkg 14,8 43,3 31,0 # #
Nickel mglkg 2404 9..3 15,5 # II
Vanadium mglkg 32,8 42.1 38.9 1# II
Zinc mglkg 58.3 74.8 81.0 # #
Sulphate (water soluble) gII 504 0.008 0.014 0.073 # 0.009
pH N/A 7.8 7.5 6.3 # #
TPH (With clean up) mglkg 6.4 110.3 20.8 1# 1#
PAH (sum of PAH 17) mglkg <0.1 35.3 9.6 1# 1#
Naphthalene mglkg <0.1 004 0.2 II 1#
Acenaphthylene mglkg <0.1 0.1 <0.1 # #
Acenaphthene mglkg <0.1 0.2 <0.1 # #
Fluorene mglkg <0.1 0.2 <0.1 # #
Phenanthrene mglkg <0.1 2.5 1.3 # 1#
Anthracene mglkg <0.1 004 0.2 # #
Fluoranthene mglkg <0.1 6.5 2.1 # 1#
Pyrene mglkg <0.1 504 1.6 # #
Benzo(a)anthracene mglka <0.1 3.0 0.6 # #
Chrysene mglkg <0.1 2.9 0.8 # 1#
Benzo(b)+Q)fluomnthene mglkg <0.1 4.2 0.9 1# #
Benzo(k)lIuoranthene mglkg <0.1 1.8 004 # #
Benzo(a)pyrene mglkg <0.1 3.0 0.6 # #
Indeno(1.2,3-cd)pyrene mglkg <0.1 2.1 0.5 # #
Dlbenz(a,h)anthracene mglkg <0.1 0.3 0.1 II #
Benzo(g,h,Qperylene mglkg <0.1 204 0.5 II II
TOC % 1.7 3.9 3.8 # #
Organic Matter % # II 7.8 6.4 #

R07!0831 : Pogo 6017
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Ec:a5i~
Client Project Name: Baugh Green, Barnsley

Project Number: 7515

Client: 3e Consulting Engineers limited

Reporting Date: Friday 18 May 2007

Hole No.lSample ID TPOl TP06 TP06 TP07 TP08
Top Depth 1 m 0.10 0.05 1.00 0.10 0.20

Bottom Depth 1m
Sample No.

Sample Type
Date Sampled

Receipt Date 03105107 03105107 03105107 03/05107 03105107
EClIS Sample ID S0706581 S0706582 S0706583 S0706584 50706585

Matrix Type Soil Soil Soil Soli 5011

Determlnand Units
Arsenic mgJkg 14.3 17.9 7.9 62.3 53.6
Cadmium mglk9 <0.2 <02 <0.2 <0.2 <0.2
Chromium (lota~ mglkg 13.8 19.0 17.4 20.8 14.1
Lead mgI1cg 42.1 58.7 10.1 26.7 14.5
Mercury mglkg <0.1 <0.1 <0.1 <0.1 <0.1
Selenium mgikg <1.0 <1.0 <1.0 1.4 <1.0
Boron (waler soluble) mglkg <0.5 0.6 <0.5 0.5 0.5
Copper mglkg 26.3 33.8 22.0 36.7 65.1
Nickel mgikg 13.5 16.0 27.8 18.3 51.1
Vanadium mglkg 31.9 36.5 35.8 49.3 50.2
Zinc mglkg 63.7 73.3 62.2 39.8 33.4
Sulphate (water soluble) gn S04 0.011 0.013 0.018 0.098 0.344
pH NlA 5.5 6.4 7.9 7.5 6.6
TPH (with clean up) mQlkg 22.7 51.2 34.0 25.3 51.8
PAH (sum of PAH 17) mglkg 6.4 11.1 21.1 13.4 3.9
Naphthalene mglkg 0.3 0.3 0.2 0.6 2.4
Acenaphthytene molkg <0.1 <0.1 <0.1 <0.1 0.1
Acenaohlhene mglkg <0.1 0.1 0.4 <0.1 0.1
Fluorene mglkg <0.1 <0.1 0.6 <0.1 0.3
Phenanthrene mglkg <0.1 1.2 2.6 1.7 <0.1
Anthracene mglkg <0.1 <0.1 0.6 0.3 <0.1
Fluoranthene maiko 1.5 2.0 4.2 2.6 0.5
Pyrene mglkg 1.2 1.7 3.3 2.2 0.5
Benzo(alanthOlcene maiko 0.5 0.9 1.6 0.8 <0.1
ChrVsene n;<;ii(i] 0.7 0.8 1.5 1.1 0.2
Benza(b)+fOfluoranthene molkg 0.9 1.2 1.9 1.1 <0.1
Benzo(klfluorenlhene mglkg 0.3 0.6 0.8 0.6 <0.1
Benzo{a)nvrene mglko 0.3 0.8 1.4 1.0 <0.1
Indano(1,2,3-Od)pyrene mglkg 0.3 0.6 0.9 0.7 <0.1
DlbenZta,h1anlhracene mg/1<Q <0.1 0.2 0.3 <0.1 <0.1
Benzo{g,h,Operylene rnaikg 0.4 0.8 1.1 0.9 <0.1
TOC % 2.9 4.2 1.3 1.5 5.2
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ECa5i~
Client Project Name: Baugh Green, Barnsley

Project Number: 7515

Client: 3e Consulting Engineers LImited

Reporting Date: Friday 18 May 2007

Hole No.ISample ID TP09 TP10 WS4 WS3 TP01
Top Depthlm 0.20 0.10 1.80 0.90 0.60

Boltom Depth I m
Sample No.

Sample Type
Date Sampled

Receipt Date 03105/07 03/05/07 03105107 03105107 03105107
EellS Sample ID S0706586 50706587 50706568 50706589 50706590

Matrix Type Soil Soil Soil Soli Soil

Determlnand Units
Arsenic mgl1<g 7.0 20.3 21.1 # #
Cadmium mglkg <0.2 <0.2 <0.2 # #
Chromium (total) mglkg 14.3 15.4 15.3 # #
Lead mgl1<g 13.1 64.9 59.5 # #
Mercury mglkg <0.1 <0.1 <0.1 # #
Selenium mglkg <1.0 1.0 1.0 # #
Boron (waler soluble) mglkg <0.5 0.6 4.2 # #
Copper mglkg 14.8 43.3 31.0 # #
Nickel mglkg 24.4 9.,3 15.5 # #
Venadium mgl1<g 32.6 42.1 36.9 # #
Zinc mglkg 58.3 74.8 81.0 # #
SUlphate (water soluble) gII 504 0.008 0.014 0.073 # 0.009
pH NIA 7.8 7.5 6.3 # #
TPH (With clean up) mglkg 6.4 110.3 20.8 # #
PAH (sum of PAH 17) mglkg <0.1 35.3 9.6 # #
Naphthalene mglkg <0.1 0.4 0.2 # #
Acenaphthylene mgl1<g <0.1 0.1 <0.1 # #
Acenaphthene mglkg <0.1 0.2 <0.1 # #
Fluorene mglkg <0.1 0.2 <0.1 # #
Phenanthrene mgI1<g <0.1 2.5 1.3 # #
Anthracene mglkg <0.1 0.4 0.2 # #
Fluoranthene mglkg <0.1 6.5 2.1 # #
Pyrene mgI1<g <0.1 5.4 1.6 # #
Benzo(a)anthracene mglkg <0.1 3.0 0.6 # #
Chrysene mglkg <0.1 2.9 0.8 # #
Benzo(b)+Q)fluoranthena mglkg <0.1 4.2 0.9 # #
Benzo(k)fiuoranthene mglkg <0.1 1.8 0.4 # #
Benzo(a)pyrene mglkg <0.1 3.0 0.6 # #
Indeno(1,2,3-cd)pyrene mglkg <0.1 2.1 0.5 # #
Dlbenz(a,h)anthracene mglkg <0.1 0.3 0.1 # #
Benzo(g,h,l)perylene mglkg <0.1 2.4 0.5 # #
TOC % 1.7 3.9 3.8 # #
Organic Matter % # # 7.8 6.4 #
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Ecas4)
Client Project Name: Baugh Green, Barnsley

Project Number: 7515

Client: 3e Consulting Englnsers Limited

Reporting Dete: Friday 18 May 2007

Hole No.lSample 10 TP03 TP05 TP08 TP10 TP11
Top Depthlm 0040 1.00 0.60 1,30 0.90

Bottom Depth I m
SampJeNo.

Sample Type
Dale Sam pled

Receipt Date 03/05107 03105107 03105107 03105107 03105107
EC6S Sample 10 80706591 80706592 80706593 80706594 80706595

Matrix Type Soli 8011 8011 Soil 80il

Determinand Units
8ulphate (weIer soluble) gII 804 0.062 0,064 0.031 0.075 0.011

R07/0831 : Page 6 017
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Ecas~
Client Project Name: Baugh Green, Bamsley

Project Number: 7515

Client: 3e Consulting Engineers Limited

Reporting Date: Friday 18 May 2007

Notes and Preservation Details
Cadmium analysis undertaken by UKAS laboratory number 2531.
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APPENDIX E

Geotechnical Testing Results



ProfessIonal ~oilsLa_~oralory.

LABORATORY
REPORT

4043
Contract Number: PSL07/0810

Client's Reference: Report Date: 15 May 2007

Client Name: 3E Consulting
4 Calder Close
Calder Park
Wakefield
WF43BA

For tbe ~ttention of: Jonny Roberts

Contract Title: Baugh Green, Bamsley

Date Received:
Date Commenced:
Date Completed:

13-Apr-07
13-Apr-07
IS-May-07

Notes: Observations and Interpretations are outside the UKAS Accreditation

A copy of the Laboratory Schedule of accredited tests as issued by UKAS is attached 10 this report. This certificate is
issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results
reported herein relate only to the material supplied to the laboratory. This certificate shall not be reproduced in full,

without the prior written approval ofthe laboratory.

Approved Signatories:
RGunson
(Director)

5 - 7 Hextborpe Road, Hextborpe,
Doncaster DN4 OAG
tel: +44 (0)870 2401964
fax: +44 (0)870 240 1965
e~m8i1:rgunson@prosoils.co.uk

awa tklns@prosoil •. co.uk

A Watkins
(Director)

D Lambe
(Senior Technician)
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- - - - - - - - - - - - - - - - - - - - -
SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Trial Pit Sample Deptb Description of Sample
Number Number m

TPOI 1.00 Brown mottled 2rev sandy CLAY.
TP02 0.60 Pale brown mottled ~ey 2ravelly slll!htlv sandy CLAY.
TP03 1.00 Grey mottled brown slil:htly sandy CLAY.
TP04 0.40 Dark brown GRAVEL.
TP05 0.30 Pale brown mottled 2rev slil!htlv 2ravellv slil!htlv sandy CLA Y.
TP07 1.00 Brown sli~htly ~raveUy sli~htly sandy CLAY.
TP07 1.10 Brown sli2htlv 2ravellv sandy CLAY.
TP08 0.40 Dark brown ~ravellv sli~btly sandy CLAY.
TP09 0.70 Brown mottled ~rey llraveUy slightly sandy CLAY.
TP09 0.80 Brown and 2rev slil!btlv lmIvellv sandy CLAY.
TPIO 0.60 Pale brown slillhtly l1;ravelly sandy CLAY.
TPll 1.00 Brown sli2btlv lmIvellv sli2htlv sandy CLAY.

l}tli%I!til'~W'l:ll~""~ComDiled bv Date Cboclaod Wl Date ADDroYedJ.y Date

.··,:·f:;!i:~~:..t~}t;;! "'I;F~l~::lt~>~" ~k:'J:t~~;~M1"~ ", /"-/' A • n. l,..\'i\'::'., rS/ /lj./~(/1 ICY 1<lldrn:~;'~i~"~!::::1,:ji~i~;:~~~:iti~'Wl1Mjh:":i~i\i';1j~;\10d%\~ !~
i::" .;1' ~.!iSl~ '!Qt, S,', /'aQf:a "," ,R BAUGH GREEN, BARNSLEY. Contract No: PSL07/0810
"l~',;,,;,J~;::':I""""'"''''''''r.'',W:' ' ;H~"""i',I:" ":":,:r~;f~,~h~!.... ,11'
~{~i',,;;.:~,;•.;~:,.!:!·~~!M:~;!~\~;'~\~~;.'?:~,~~'<~~.~.~~:~t-!~.~::;~:.~I::~::,~~;!;IX:,g~i:t'!~h)~l~",;;,.,;.. Client Ref: 7515

--Page ~ ,



SUMlVlARY OF SOIL CLASSIFICATION TESTS
(B.S. 1377 : PART 2 : 1990)

Moisture Bulk Dry Particle Liquid Plastic Plasticity %
Trial Pit Sample Depth Content Density Density Density Limit Limit Ind .. Passing Remarks
Number Number m % Mg/m' Mglm' Mglm' % % % .425mm

CI::lIlJf:'u Clause 7.2 CIDDK"7..2 a_use 8. Clause 4.l14.. Claups. Clall5eS.

TP02 0.60 15 43 22 21 86 Intermediate plasticitv CL
TP04 0.40 9 NP
TP05 0.30 25 67 25 42 97 Hi~h nlasticity CH.
TP07 1.00 28 56 26 30 94 High nlasticitv CH.
TP08 0.40 17 57 26 31 80 Hi~h olasticity CH.
TP09 0.70 18 45 23 22 87 Intermediate nlasticity cr.
TPIO 0.60 25 51 23 28 94 Hi~h olasticitv CH.

SYMBOLS: NP: Non Plastic • : Liquid Limit and Plastic Limit Wet Sieyed.

Date

BAUGH GREEN, BARNSLEY. Contract No: PSL07/0810

Client Ref: 7515

PSLROO2 Jun OS Page 3 of \\Issue 1
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--------------- ------
PLASTICITY CHART FOR CASAGRANDE CLASSIFICATION.

(B.5.5930 : 1999)

90
CL CI CH CV CE

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

--
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------ IJ ~ - -._-------
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~ ._----------------........-
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o 20 120 13030 40 50 90 100 11010 60 70

liquid Limit (LL%)_
80

Date Date

BAUGH GREEN, BARNS LEY. Contract No: PSL07/OS10

Clie.t ReC: 7515
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Trial Pit Number TPOI Depth (m): 1.00

2.5

~ ..-

'"
p

l4'"
,F

/

'/

'J'
/

.I
,

/I
)

('

I/,'
1

r/

i'
('

/

2

~ 1.5

0.5

o
o 6 82 4

Penetration of Plunger (mm)

1- -- -Top --Bottom I

Initial Sample Conditions Test Conditions Method of compaction 4.5Kg

Moisture Content: 19.3 Surcharge Kg: 4.20 Final Moisture Content % C.B.R. Value %

Bulk Density Mglm3: 2.12 Soaking Time hrs 0 Sample Top 19.3 Sample Top 9.4

Dry Density Mglm3: 1.78 Swelling mm: 0 Sample Bottom 19.2 Sample Bottom 9.4

Percentage retained on 20mm Remarks: See Summary of Soil Description.

BS test sieve: 0

PSL07f0810
BAUGH GREEN, BARNSLEY. Contract No.
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Trial Pit Number TP03 Depth(m) : 1.00

2.5

..-
/"..-

/"

,-
./

/'
I'

1/
j

l
J

I
I'

I
7

t'

2

0.5

o
o 64 82

Penetmtlon of Plunger (mm)

1-' - -Top --Bottom I

Initial Sample Conditions Test Conditions Method of compaction 4.5Kg
Moisture Content: 20.2 Surcharge Kg: 4.20 Finol Moisture Content % C.B.R. Value %

Bulk Density Mg/m3: 2.11 Soaking Time hrs 0 Sample Top 20,4 Sample Top 10.0
Dry Density Mg/mJ: 1.76 Swelling mm: 0 Sample Bottom 19.9 Sample Bottom 10.1
Percentage retained on 20mm Remarks: See Summary of Soil Description.
as test sieve: 0

~j&lliti BAUGH GREEN, BARNSLEY. Cont ra ct No
PSL07/081 0

PSLR040 Issue 1 Jun 06 Page (, of !J .
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Trial Pit Number

~
~ 0.5
c

"a.
§ 0.4eo
u.

0,8

TP07 Depth (m):

6

1.10

o
o 2 4

Penetration of Plunger (mm)

!----TOP --Bottom I

8

Initial Sample Conditions Test Conditions Method of compaetiotl 4.5Kg

Moisture Content: 24.0 Surcharge Kg: 4,20 Final Moisture Content % C,B.R. Value %

Bulk Density Mglm3: 2,05 Soaking Time hrs 0 Sample Top 24.1 Sample Top 3,3

Dry Density Mglm3: 1.66 Swelling mm: 0 Sample Bottom 24.0 Sample Bottom 3.3

Percentage retained on 20mm Remarks: See Summary of Soil Description,

as test sieve: 0

0,7

0.6

0.3

0.2

0,1

If_II'11 BAUGH GREEN, BARNSLEY. Can tr. ot No.
PSL07/081 0

PSLR040 Issue 1 Jun 06 Page I of II .
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California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Trial Pit Number

1.8

1.6

1.4

1.2
~g
~
1;l,
3
<i.
"0 0.8.,
g
0u..

0.6

0.4

0.2

I
I
I
I
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TP09 Depth (m) : 0.80

-

,

o
o 2 6 84

Penetration of Plunger (mm)

1-·- -Top --Bottom I

Initial Sample Conditions Test Conditions Method of compaction 4.5Kg

Moisture Content: 21.5 Surcharge Kg: 4.20 Final Moisture: Content % C.B.R. Value 0/0

Bulk Density Mglm3: 2.11 Soaking Time hrs 0 Sample Top 21.5 Sample Top 6.g

Dry Density Mglrn3: 1.74 Swelling mm: 0 Sample Bottom 21.5 Sample Boltom 6.g

Percentage retained on 20mm Remarl<s: See Summary ofSoi! Description.

as test sieve: 0

BAUGH GREEN, BARNSLEY. Contract No.

PSL07/0810

PSLR040 Issue 1 Jun oe Page R of lj .
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California Bearing Ratio Test.
BS 1377 : Part 4 : ] 990

Trial Pit Number

2

1.8

1.6

1.4

g 1.2~~
g"
§
-a
"0
"~ 0.80

tM

0.6

0.4

0.2

TPll Depth (m): 1.00

.

.

o
o 6 82 4

Penetration of Plunger (mm)

1-· - 'Top --Bottom I

Initial Sample Conditions Test Conditions Method of compaction 4.5Kg

Moisture: Content: 2S.9 Surcharge Kg: 4.20 Final Moisture Content % C.B.R. Value %

Bulk Density Mg/m3: 2.14 Soaking Time hrs 0 Sample Top 26.2 Sample Top 6.2

Dry Density Mglm3: 1.70 SweUingmm: 0 Sample Bottom 2SA Sample Bottom 7.7

Percentage rel8ined on 20mm Remarks: See Summary of Soil Description.

as test sieve: 0

.'~:CA\W~fll~1~1~J~~·¥!BAUGH GREEN, BARNSLEY. COntract No.

:'.i!rofessiQiiiil:SillJ$lti~oiiilorY> PSL07/08 I0
~,(_:y::,-.'.\C:::~:·~:~·\::i\{~~!'{\~~:;:::tC~~5;;~t~·::~~
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Schedule of Accreditation
issued by

United Kingdom Accreditation Service
21 - 47 High Street, Feltham, Middlesex, TW13 4UN, UK

Contact: Mr A Watkins

Tel: +44 (0)870 240 1964

Fax: +44 (0)870 240 1965

E-Mail: awatldn@prosolls.co.uk

Webelte: www.pro1lolls.co.uk

Professional Solis Laboratory Ltd

Issue No: 001 Issue date: 26 October 2006

5/7 Hex1horps Road

Hex1horpe
Doncaster
DN40AG

4043

Accredited to
ISOIIEe 17025:2005

T811tlngpeJfor,'nlid at the eboveaddress only

DETAIL OF ACCREDITATION

MatllrialsiProducts tested Type of tesl/Properties Standard specifications/
measured/Range of measurement EquipmenllTechnlques used

AGGREGATES . Particle size distribution BS EN 933-1:1997
- sieving method

SOILS for civil engineering Moisture content BS 1377-2:1990
purposes - oven drying method

Liquid limit BS 1377-2:1990
- cone penetrometer

Liquid limit BS 1377-2:1990
- cone penetrometer
- one point

Plastic limit BS 1377-2:1990

Plasticity index and liquidity index BS 1377-2:1990

Particle size distribution BS 1377-2:1990
- wet sieving

Particlll size distribution BS 1377-2:1990
- dry sieving

Particle size distribution BS 1377-2:1990
- sedimentation
- pipette method

Dry density/moisture content BS 1377-4:1990
relationship (2.5 kg rammer)

Dry density/moisture content BS 1377-4:1990
relationship (4.5 kg rammer)

CalWomiaBearing Ralio (CBR) BS 1377-4:1990
(loads from 0.2 to 50 kN)

Pag1ll1cf2
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I Schedule of Accreditation
I.sued by

United Kingdom Accreditation Service
21 ·47 Hloh Stre.t, Fellham Mlddle.ex, TW13 4UN. UK

4043 Professional Soils Laboratory Ltd
Accredited to Issue No: 001 Issue date: 26 October 2006

ISOIIEe 1702$;2005

.,. .
Testing performed at main addAt69 only

MaterialslProducts tested Type of tesVPropertles Standard specificatlonsl
measured/Range of measurement EquipmenVTechniques used

SOILS for civil engineering Moisture condition value (MCV) BS 1377-4:1990
purposes

MCV - natural moisture content BS 1377:Part 4:1990

MCV/moisture content relation as 1377:Part 4:1990

Uniformity coefficient (221 2217) BS 6100-2.2.1:1992

END
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APPENDIXF

Gas Monitoring Results



Carbon Barometric Water
WSNo ~~lh~:'O C1loxlde Oxygen Pressuro Flow lenl Remarks

%v/v '%vlv1 I%vlv' 1mb' '~h,' 1m bon
1 0.0 0.5 20.0 1002 0.4 1.50
2 0.0 1.1 19.8 1002 0.2 1.25
3 0.0 0.4 19.5 1002 0.1 1.86
4 0.0 1.1 18.9 1002 0.0 DRY
5 0.0 0.3 20.0 1002 0.0 DRY
6 0.0 0.• 20.0 1002 0.2 1.45

Carbon Barometric Wato,
WSNo Methane dioxide Oxygen PreS8ure Flow level Remarks

I%v/vl I"v/v' '''v/vl 1mb' IlIh,l 1m boll

1 0.0 0.5 20.2 992 0.3 1.55
2 0.0 1.1 20.0 992 0.2 120
3 0.0 0.4 20.0 991 0.0 1.85
4 0.0 3.7 16.2 991 0.0 1.80
5 0.0 0.8 19.6 991 0.0 DRY
8 0.0 0.7 20.0 991 0.0 1.45

carbon Barometric Water
WSNo Methane

~~OXI~~ ~;tg~~Pressure Flow lovel Remarks
I%v/v' %v/v %v/v 1mb' I~h,' 'm"""

1 0.0 0.0 2o.B 1008 0.0 0.80
2 0.0 0.0 20.6 1006 0.1 0.82
3 0.0 0.1 20.5 1007 0.1 1.30
4 0.0 1.9 15.1 1007 0.1 1.50
5 0.0 0.3 18.5 1007 0.0 2.05
6 0.0 0.3 20.0 1007 0.1 0.75

Gas Monitoring Record

Job no:
Site:

Date:
Woalt1e,:
Barometric pressure tronCi:

Date:
Weather:
Barometric prossuro trend:

Date:
Weather.
BarometrJc pressure trentl:

Date:
Weather:
Barometric pres.uro trend:

I
I

7515
8arugh Green, Bamsley

38 Consulting Engineers lfd
4 calder Close

Calder Park
Wakefield
Wf43BA

I
I09-Moy·07

Overcast & windy
Steady

I
I
I

11·May.o7
Heavily OV8rc3S1

Steady
I
I
I
I

21-Moy-07
ory and sunny
Sleady

I
I
I
I

25-May-07
Overcast
Steady I

Carbon Barometric Waler
WS No ~:th~~. ~~~X!~~~~a:,nPressure Flow ~Yel Remarks

%v/v %v/v %vlv 1mb' IlIh.' 'm bol'
1 0.0 0.1 20.7 1000 0.0 1.32
2 0.0 0.0 20.7 1000 0.0 0.90
3 0.0 0.2 20.3 '1000 0.0 1.46
4 0.0 0.4 20.0 1000 0.1 1.79
5 0.0 0.6 19.5 1000 0.1 2.43
6 0.0 0.2 20.3 1000 0.0 0.82

I
I

o
I


