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1.0 INTRODUCTION

CC GEOTECHNICAL L TO was commissioned by BARNSLEY MBC to provide

site investigation services in connection with the proposed construction of new

educational facilities at St Michaels High School.

The specific services required of CC GEOTECHNICAL L TO included:

• The review of desk study documentation provided by Bamsley MBC

• The planning and undertaking of intrusive ground investigations to

include inter alia - cable percussion boreholes, trial pits, insitu CBR

testing, insitu soakaway testing

• The performance of appropriate soil laboratory engineering classification

testing

• The procurement of soil and groundwater contamination analyses via an

accredited laboratory

• The preparation of a Building Durability Risk Assessment based on soil

and groundwater contamination data, together with appropriate protective

recommendations

• The preparation of a Human Health Risk Assessment based on soil and

groundwater contamination data, together with appropriate remedial

recommendations

• The provision of recommendations for the stabilisation of shallow

mineworkings, where such workings have been demonstrated to be

present

• The provision of recommendations on the selection and design of

foundations and floor slabs

• The provision of recommendations on pavement design

• The provision of recommendations on adoption of soakaway drainage

This report is presented in combined factual I interpretative form, and must be

read in conjunction with the Notes on Limitations given in Appendix L.
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2.0 SITE DATA

2.1 Introduction

For a comprehensive review of the historical and current context setting of the

site, reference should be made to Soil Mechanics Desk Study Report A6022,

published April 2006, as furnished to CC GEOTECHNICAL L TD by Barnsley

MBC.

2.2 Site Description

The site is located in the Carlton area of Barnsley about 4km north of the town

centre, at Carlton Road, Barnsley, as shown on Drawing 3908/2/1. The National

Grid Reference for the approximate site centre is E436040 N409090.

The site comprises the playing fields surrounding St Michaels School, St

Dominies Primary School, and Edward Sheerin School.

The playing fields comprise grassed level areas, which decrease in elevation

from the south west to the north east, with the first step down extending in a

south easterly direction from the corner of the existing sports hall. The second

step extends in a south easterly direction from the corner of St Dominies

playground. A fence delineates the boundary between the St Michaels playing

fields and the Edward Sheerin playing fields.

The site is bound by Carlton Road to the west, an industrial estate to the east,

residential housing and an open space to the south and residential housing to

the north of the site.

2.3 Proposed Development

The proposed development layout is illustrated on Drawing 3908/2/2. It can be

seen that the existing Edward Sheerin school site will be cleared to facilitate the

new 2 storey ALC building. The development will also include sports pitches, car

parking areas, and bus drop off facilities.
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2.4 PublishedGeology

The documented geology of the site is summarised on British Geological Survey

Sheets, principally:-

Table 1
Sheet 87 - BARNSLEY - Solid and Drift Edition Scale 1'50000.

Drift Geo/oov No Drift Present
Solid Geology Middle Coal Measures of Upper Carboniferous

Origins comprising Woolley Edge Rock
Sandstone with Mudstone to the south of the

St Helens Fault

Two areas of made ground are known to exist on the site, formed as a

consequence of "cut and fill" earthworks.

The major St Helens Geological Fault crosses the southem part of the site,

running on a NE/SW alignment, and with a downthrow of about 30m to the

south east. To the south of the fault, the area lies on shales and mudstones.

This fault has no significance in relation to the proposed position of the ALC.

The Middle Coal Measures strata underlying the site contain workable coal

seams. Mining operations have taken place beneath the site in nine coal seams,

at depths ranging from 10m to 380m, the latest being in the Kents Thick Seam

at 125m, in 1959.

All subsidence movements from these workings will have long since ceased. No

shallow mining has taken place beneath this site.

2.5 Hydrology

The nearest surface watercourse is a river, which flows on a roughly north -

south alignment approximately 350m to the east of the site.

2.6 Hydrogeology

The documented lithology underlying the site may be represented as a series of

discrete units as shown hereunder:
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UNIT COMMENT

Made ground Probable permeable strata - may store
oerched oroundwater

Coal Measures Minor aquifer - minor aquifers seldom produce
viable quantities of water for abstraction,

although they may be importarlt irl providing
base flow to rivers

milGeotechnical I
September 2006 4
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3.0 FIELDWORK

3.1 Introduction

The fieldwork was undertaken during August 2006 and comprised the drilling of

four boreholes, and the excavation of twelve trial pits and two trial trenches. The

positions of the boreholes, trial pits and trial trenches are as shown on Drawing

3908/2/2. The fieldwork was planned in accordance with B810175: 2001, and

carried out in accordance with BS10175: 2001 and B85930: 1999, insofar as

they related to the scope of the investigation.

3.2 Boreholes

All boring tools were decontaminated prior to commencement, and between

borehole moves.

The cable percussion boreholes were drilled by Dando 150 light cable

percussion boring rigs, to rockhead. Standard Penetration Tests were carried

out at regular intervals in granular strata. Where possible, undisturbed sampling

was attempted, although the soils were generally unsuited to this form of

sampling. Bulk disturbed samples and jar samples were recovered at

incremental depths in the boreholes.

Monitoring wells comprising of a 1.0m upper section of 50mm diameter HOPE

plain pipe surrounded by a bentonite/grout seal, atop a 50mm diameter HOPE

slotted pipe section in a pea gravel surround, were installed in each borehole.

The installations were fitted with gas valves and protected by flush covers set in

concrete, and were periodically monitored for flow rate and composition of

ground gas using a Gas Data LMSxi Type G4.18 infrared gas analyser and Gas

Data GF60 flowmeter. The installations were also monitored for standing

groundwater levels.



•••••••••••••••••••••••

061390812- Sf Michaels High School - Bams/ey MBC

The results of the gas monitoring and the instrument calibration certificate are

given in Appendix D.

Water monitoring observations are annotated on the Borehole Section Sheets in

Appendix B.

3.3 Trial Pits

Trial pits were excavated to obtain a broad assessment of the near surface

geology, to facilitate sampling for classification and contamination testing, and to

enable a preliminary assessment of the likely drainage characteristics of the

soils.

The excavations were undertaken by mechanical digger to depths of up to

3.0mbgl. The exposures within each excavation were carefully logged, and

Mexicone CBR tests were carried out in the trial pit walls and floor. The arisings

were then returned in the reverse sequence of their excavation, to preserve,

insofar as was practical, the original lithology

The Trial Pit Section sheets annotated with sampling and testing data are given

in Appendix C.

3.4 Trial Trenches

Trial trenches were excavated at two locations across the alignment of the St

Helens fault at the southeast corner of the site. Geological records indicate that

the fault would produce an interface of sandstone and mudstone at the ground

surface.

The excavations were undertaken by mechanical digger to the maximum reach

of the machine. The trenches were logged in the same manner as trial pits,

particulary noting evidence of the existence of the fault. Mexicone CBR tests

were carried out in the base and walls of each pit. The arisings were then

lIB Geotechnical I
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returned in the reverse sequence of their excavation, to preserve, insofar as was

practical, the original lithology
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The trenches partially confirmed the existence of the St Helens fault, with

mudstone exposed TI1 and sandstone exposed in TT2

6
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The Trial Trench Section sheets annotated with detailed observations, sampling

and testing data are given in Appendix C.

4.0 LASORATORY TESTING

A programme of soil engineering testing was undertaken, which comprised the

following:

• Determination of soil moisture content in accordance with BS1377: Part

2: 1990

• Determination of Alterberg Limits in accordance with BS 1377: Part 2:

1990

• Determination of Particle Size Distribution in accordance with BS 1377:

Part 2: 1990

The Soil Engineering Test Results are presented in Appendix E.

A laboratory chemical analysis programme was undertaken at a

UKAS/MCERTS accredited laboratory, and comprised the analysis of six soil

samples to a broad-spectrum contamination suite.

PID headspace analyses were carried out on counterparts of all samples sent

for analysis.

The results of the soil chemical analyses are presented in Appendix F.

The results of the PID headspace analyses are given on the respective trial pit I

1m! Geotechnical I
September 2006
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borehole logs.

5.0 OBSERVED STRATIGRAPHY

The boreholes and trial pits generally confirmed the documented geology.

On the proposed ALe building area, the succession generally commences with

a depth of topsoil overlying intermittently present thin deposits of made ground,

these generally comprising of clay, sand, and gravels and cobbles of sandstone.

The maximum depth to the base of the made ground is 1.3m. Below the made

ground, weathered sandstone is encountered. The sandstone is capable of

being excavated, recovered as gravelly cobbly bouldery sand. At the surface

levels, the weathered sandstone is occasionally clayey.

On the playing field areas, the succession is similar, with thin topsoil cover

overlying intermittent made ground, these deposits resting on weathered

sandstone or mudstone.

Groundwater was not encountered during the initial fieldwork, or during

standpipe monitoring visits.

6.0 RISKS TO FABRIC OF BUILDINGS

6.1 Water Supply Mains

Based on the criteria specified in Paper 9-04-03: Oct 2002 published by the

Water Regulations Advisory Scheme (Ref 1) for pipe materials selection, the

chemical analyses indicate that water supply mains must be laid in a remediated

alignment, due to the concentration of arsenic, PAH's and TPH's in the soils -

see Appendix G.

In this circumstance, the WRAS guidance states that PE/AI/PE mains should be

laid in a sterile trench of width 1m + pipe diameter, and extending 300mm below

the pipe.

m;Geotechnical I
September 2006
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6.2 Concrete in the Ground

The data obtained in the investigations has been assessed against the guidance

given in BRE Special Digest 1: 2005, and is summarised on a site-specific basis

as hereunder:

m; Geotechnical I
September 2006
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esian Chemical lassl Ication
CONCRETE SPECIFICATION DATA SHEET

Is the site brownfield or Brownfield
Qreenfield?

Is the water table static or Static
mobile?

Maximum Water Soluble 56mg/l Design Sulphate Class of
Sulphate results DS-1 and ACEC Class of AC-
Lowest pH result 6.0 1

Intended Service Life 100 years Specify concrete to comply
with the requirements of

Design Chemical
Classification of DC-1 as given
in BRE Special Dioest 1: 2005

D
Table 2:

C

6.3 Ground Gas Assessment

The gas monitoring data obtained on this site to date, indicates that the site

complies with Characteristic Situation 1 as defined in SA Wilson and GB Card

document "Reliability and Risk in Gas Protection Design". and as such, no

special gas protection measures are required. Monitoring is continuing to

confirm this classification.

7.0 LEGISLATIVE BACKGROUND TO CONTAMINATED LAND ASSESSMENT

Land contamination is a material planning consideration within the planning

regime. This means that a planning authority has to consider the potential

implications of contamination both when it is developing strategic or local plans

(or unitary development plans), and when it is considering individual applications

for planning permission. Where contamination is suspected or known to exist at

a site, a planning authority may require investigation before granting planning

permission, or may impose conditions on the permission requiring appropriate

investigation and, if necessary, remediation (Department of the

EnvironmentlWelsh Office, 1994).
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Section 78A(2) of the Environmental Protection Act 1990 inserted under Section

57 of the Environment Act 1995 defines contaminated land for the purposes of

Part IIA as:

"any land which appears to the local authority in whose area it is situated to be

in such a condition, by reason of substances in, on or under the land, that

• Significant harm is being caused

• Significant possibility of significant harm being caused

• Pollution of controlled waters is being caused

• Pollution of controlled waters is likely to be caused

Under the Act, "harm" is defined as:

"harm to the health of living organisms or other interference with the ecological

systems of which they form apart and, in the case of man, includes harm to his

property"

and pollutionof controlledwaters is definedas:

"the entry into controlled waters of any poisonous, noxious or polluting matter or

any solid waste matter".

8.0 HUMAN HEALTH RISK ASSESSMENT METHODOLOGY

The risk assessment methodology employed by CC GEOTECHNICAL L TD is

given in Appendix H.

9.0 SITE SPECIFIC ASSESSMENT CRITERIA

The assessment of the contamination data obtained on this site has been

undertaken by comparison of the results with published SGV's, and with derived

GAC's obtained using the SNIFFER methodology, employing toxicological input

data from sources generally in accordance with CLEA CLR 9.

Era Geotechnical I 9
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The input data, Derivation Worksheets based on the methodology discussed in

Report number LQ01 - 'Method for Deriving Site Specific Human Heaith

Assessment Criteria in Soil', and Risk Evaluation Sheets are presented in

Appendix I.

The statistical interpretations of the soil contamination data obtained in the

investigations are given in Appendix J.

10.0 HUMAN HEALTH RISK ASSESSMENT

10.1 Introduction

The development will comprise the construction of education facilities with

associated playing fields. Current risk assessment land classifications do not

include a specific "school" classification. However a precautionary approach is

recommended, and the land use has been taken to be equivalent to 'Residential

Without Plant Uptake' pathways, as defined in CLEA CLR 10, and the results of

soil analyses have been assessed against criteria derived for this scenario.

10.2 Maximum Value Test Analysis

A maximum value test on the contamination data is presented in Table 2 in

Appendix J based on the soil contamination data in Table 1. It can be seen that

28 contaminants fail the Maximum Value Test.

The results for arsenic and benzo(a)pyrene at TP6 have been identified as

outliers, and exceed the relevant criteria. Therefore, these results have been

removed from the statistical analysis.

All other identified outliers are either low values, which distort the mathematical

test, and are not indicative of contamination, or elevated values, which do not

exceed the relevant human health criteria, and have been included in the Mean

Value Test Analysis.

10.3 Mean Value Test Analysis

I'D Geotechnical I
September 2006
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A mean value test analysis has been undertaken in accordance with the CLR 7

methodology, and the results presented in Table 3 in Appendix J. The 95th UCL

values obtained from these analyses have been compared to their respective

SGV I GAC, as shown in Table 4 of Appendix J.

It can be seen that the 95th UCL's are all below their relevant criteria.

10.4 Asbestos Analyses

Asbestos fibres were not detected in any sample analysed.

10.5 Assessment of Individual Results

An assessment of the individual results from the dataset show the following:

• The concentration of arsenic in TP6 marginally exceeds the SGV of

20mg/kg.

• The concentration of benzo(a)pyrene in TP6 marginally exceeds the

GAC

However, considering the marginal magnitude of exceedance of these results,

the low incidence of exceedances, and the stringent criteria against which they

have been assessed, it is not considered that these results indicate

'contamination" which would warrant remediation.

11.0 SUMMARY CONCEPTUAL MODEL

The construction of a conceptual model based on the source-pathway-

receptor principle, requires that each component of the linkage be present.

Based on the foregoing assessment, the investigation has demonstrated that

there are no sources of contamination to satisfy the source-pathway-target

basis of risk assessment, and hence a conceptual model cannot be constructed.

12.0 OFFSITE DISPOSAL OF SURPLUS SPOIL

In July 2004, the Landfill Directive 1999/31/EC was invoked, and from this date,

spoil arising from site construction must be assessed in accordance with Waste

S;Geotechnical I
September 2006
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Acceptance Criteria (WAC) and EA Document RGN18 Waste Acceptance

Criteria for Landfills for Non Hazardous Waste.

Based on the methodology discussed Environment Agency publications

"Framework for the Classification of Contaminated Soils as Hazardous Waste"

the soil contamination data has been analysed and any spoil from the site may

be classified as "Non-Hazardous' waste. The calculations are given in Appendix

K.

13.0 FOUNDATION RECOMMENDATIONS

13.1 Spread Foundations

Spread foundations may be adopted for proposed buildings on this site.

Foundations should be set at a nominal depth of 1.5-2.0m below existing ground

levels, and excavations should be inspected by a competent engineer to verify

that suitable stratum has been exposed. A these depths, foundations will bear

on weathered sandstone, and based on 'N' values may be designed on a

Presumed Bearing Value of 200kN/m2. At greater depth, 'N' values increase

markedly as weathering decreases, and a Presumed Bearing Value of

400kN/m2 may be taken for foundations bearing at about 3.0mbgl.

14.0 GROUND SLABS

For normal service applications, ground-bearing slabs may be deployed subject

to appropriate preparation of the subgrade. This preparation must include as a

minimum:

• Removal of all organic soils

• Reduction of site levels to allow placement of 2 x 150mm compacted

layers of granular fill (DTp Type 1 or equivalent + dpm + slab)

• Thorough compaction at subgrade level, with additional excavation and

granular fill refilling at any areas showing excessive softness I deflection

15.0 GROUNDWATER AND EXCAVATIONS

sa Geotechnical I
September 2006
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It is unlikely that management of groundwater will seriously hamper spread

foundation construction, although prudent contractors would allow for some

pumping to maintain dry working conditions.

It should be assumed that foundation excavations in excess of 1.5mbgl will

require temporary support, although ground conditions are variable, and

competent contractors may judge that excavations to this depth can remain

unsupported for short durations. Excavations in excess of this depth will require

support, although where they are in competent rock, then support may not be

required.

16.0 PAVEMENT DESIGN

On the basis of insitu CBR measurements made by Mexicone, it is

recommended that pavements be designed on the basis of a CBR of 5%.

17.0 SOAKAWAY ASSESSMENT

Soakaway tests conducted at the proposed locations of the car park gave a soil

infiltration rate of 8 x 10-6m.sec·'. This indicates relatively poor drainage

characteristics, and soakaways must be sized accordingly.

18.0 CONCLUSIONS AND RECOMMENDATIONS

The conclusions of this ground investigation may be summarised as hereunder:

• The site is not affected by levels of contamination by that would pose

a risk to the health of future worker occupants of the proposed

developments

• The preliminary indications of the monitoring of standpipes is that the

site is not affected by elevated concentrations of landfill gases, and

protective measures will not be required for new buildings.

• Spread (pad and strip) may be considered for new buildings.

Foundations should be set at a nominal depth of 1.5-2m below

existing ground levels, and be designed on a Presumed Bearing

Value of 200kN/m2•

m;Geotechnical I
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• For normal service applications, ground bearing slabs may be

considered, subject to appropriate preparation of the ground

• Concrete in the ground should be specified in accordance with Design

Chemical Class DC-1 as defined in BRE Special Digest 1:2005

• PE/AI/PE mains should be adopted and they should be laid in a sterile

trench of width 1m + pipe diameter, and extending 300mm below the

pipe.

• Spoil for disposal will classify as non hazardous waste

• Soakaway drainage design should be based on a soil infiltration rate

of 8 x 10-6m.sec"
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-

BOREHOLE TERMINA7ED ~.JO •••-

•- ••-

•- ••-

•••GROLNDWATER AND CASING INFORMATION

R£MAR<5 ON GR)(JJ«>WATffi AND CASING

BOREHOLE JRY ••All oimfJl'll\lOl'lS are Itl melres uolflS.S ot/"ool:ll"W'S8 stated •



•••
•••••
• >-•••...••
••
•••

BARNSLEY MBC

rli6:_*-"-;:--"·1 Tel: 0151-523-0202.,.,.tuU •••• , ~ Fax:0151-523-0252 BOREHOLE LOG HOlE NO.

Sheet =- of

SAMPlE RECORD
oa:>TH TYPE

RBlUCID
lBIB.

BH3

CLIENT SITE ST. MICHAELS HIGH SCHOOL, BARNSLEY

DATE OF R8..DWORK
14/07/06-14/07/06

0.50 ULK

-
1.20 - 1.65 SPT

...

SPf N Staodpl
(Cu-kWm2) A9lO

SCALE
1. 50

LEVSJPOSITION
SEE LOCATION PLAN

OPERATOR
CJB

LOGGED BY
DH

II;
~:;J--------------l

45
Brown SANDSTONE weathered to gravelly cobbly 3and at
surface becoming fresh with depth

Grassed TOPSOIL 10.30)

IJB'TH

0.90

2.90

0.30

TJOBNO.
06/3908/2

1. 65 ULK

Lz.DD - 2.45 SPT 80

2.50 ULK

2.70 - 3.15 SPT 75/50»

Lz.90 - 3.35 SPT 75/5DMM BOREHOLE TERMINATED

All dimensions in in metres lXIless oI;herwise stated

DESCRIPTION OF STRATUM (thicl.;ness)

MADE GROUND comprising of brown sandy gravel (0.601

• r-

• 1->- L-...1_-.L=--L- -r- ......L.----I._---L~
GROUNDWATER AND CASING INFORMATION



•
[liGeotechnica/l Tel: 0151·523-0202 BOREHOLE LOG HOlE NO. BH4

Fax: 0151·523-0252 Sheet 1 of .
CLIENT SITEBARNS:'S)' MBC ST. 1-1ICHAELS !':!IGH SCHOOL, 3ARNSLEY

DATE OF FIELDWORK SCALE LEVB.JPOSITION OPERATOR LOGGED BY JOB NO.
11107/06-17/07/06 1: 50 SEE LOCATION PLAN CJB DH 01J/3908/2

$AMPLE RB::OPD SPT N StaMp} DESCRIPTION OF STRA rUM (thickness) DEPrH ~CED lEGfNDOEPrH TYPE iCU-kN/m2) ""'" lEVa

- III~ """,""", "'" ~¥0.30
O.S:! U:'i.<. III! Bcown S~'DSTONE w.ach.,.ct to gcav.l1y ccbbly sand at

sur:ace ~ecorni~g fresn Wlth depth

_1. :JC 1. 4~_ SPi 62
9.:".:;;:::;'

'l;:~(t
1.50 ;;LK 2,g:1.80 . :'.:'5 S?T 7~,/50MM

-2.10 . 2.55 S2T 75/50'" BORSHOLE TERMINATED 2. 10

-

-

-

-

-

-

r-

'-

GROUNDWATER AND CASING INFORMATION BORING METHOD AND REMARKS
OO'TH DEPrH ElAPSED WArm. OO'TH RB.1A~ ON GROUNOWATERAND CASING DANDO ::50STRUCK CASED TIME lEVa SEAlID

NS
1 HOUR DAYWORKS DIGGING 1.00M 3U:V~CE PIT

BOREHOLE DRY 1 HOUR CHISELLING ON ROCKHEAD
1 HOUR CLEA..'HNG BOREHOLE POSITION

All dimensions <1'9 In metres Ulliess olherwise stated

•••••
••••••••••••••••



••••••••••
••
••
••
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BARNS LEY MBC

BOREHOLE LOG HOLE NO.

Sheet 1 of

BH5

CLIENT SITE ST. MICHAELS H:GH SCHOO~. BARNSLEY

DATE OF RELDWORK
18/07/06-18/07/06

BOREHOLE TERMINATED

JOB NO.
06/3908/2TLEVB.JPOSITION

SEE LOCATION p~~

OPffiATOR
CJB

SCALE
1:50

LOGGED BY
DH

0.50 ULK

-
1.20 - 1.65 SPT

1. 65 ULK

~.OO - 2.45 SPT

2.50 - 2.95 SPT

•~

•~

•~

I-

32

1S/50M>

75150Ml

DESCRIPTION OF STRA TUM (thickness)

rra sed TOPSOIL 0.10'
Dense MADE GROUND comprising of brown sandy sandstone
gravel (l. 20)

Brown SANDSTONE weathered :0 silty gravelly cobbly sand at
surface becoming fresh with depth

~K ~ ~ W~ ~~ fBtARKS ON GROUNOWATERANDCASING

NS BOREHOLE DRY

All dirntW1SlOl'lS.8 in rntlr. unll!IS$ otherwlSO stal«l

0.10

1. 30

2.50

RED\!CBJ
lB'B.



•••••••
APPENDIX C

TRIAL PIT SECTION SHEETS •••••••••••••••



•
••••••••••••••••••••

rli6eoteehnicaJl;:~~~~;:~~~~~~~TRIAL PIT LOG
TRJAL PIT NO,

Sheet 1 of 1

TPl

CLIENT SITE
BARNSLEY MBC 5T XICHAELS HIGH SCHOOL, BARNSLEY

DATE OF AELIlWORK
04/08106-04/08106

SCALE
1:50

LEVB.JPOSITION JOB NO,
06/3908/2

PIT DIMENSIONS A/C:3.00
BID: 1.00 DEPTH

SEE LOCATION rLAN
LOGGED BY

RR

FACE D

ORJENTATION : 0.20-

A

"I I"
C

Orientation

-:
:-
: loCO
:
:-
:
:....
:-:....
:
:
:-
:
:....
:
:
:-
:
:....

FACE A FACE B FACE C

-
-

-

-

-

-
-

-
-

FACE AND POSITION LOGGED ALL

"-' '.~ '---->--',. .
~..~, -'.--:-..-----;-~:;,,<=
~'.:''''.:::.~
~ ..~':... :.:"';'
~'.".-":'.:.~
.:..:..--.: .•.... ~

caR

SAMPLE AND TEST RECORD
DEPTH TYPE RJESULT

DEPTH DESCRIPTION OF STRATUM (thickness)
STRATUM WATaI

NO. DB"TH

-
5%

TUB

TUB

-
0.20

Grassed TOPSOIL [0.20)

-MADE GROUND comprising sandstone gravel, cobblesl,
occasional bolders and sand (1.0Dl
pro HEADS PACE = a.oppro

-
1.20

firm brown silty very sandy CLAY with some mudstone
gravel becoming more gravelly with depth __

3.00

-
-

-TRIAL PIt TERMINATED

-

-
-

GROUNDWATERINFORIMATION EXCAVATION METHOD AND RlEMARKS
DfPF'H BA,,!fI: WATER R£MARKSON GflQUNOWATER sea 3C
STRUCK TIME lEVa

:.0.50

0.70

-
;".50

-
-
-
-
-
-

NS TRIAL PIT DRY

Alldimensions in In metres unleuOlherwise stal:8d



•
rriGeotechnicall Tel 0151-523-ll202 TRIAL PIT LOG TRIAL PIT NO. TP2

Fax: 0151-523-ll252 Sheet 1 of 1

CLIENT SITE
BA.'<.NSLEY MBC 3T MICHAELS HIGH SCHOOL, BARNSLEY

DATE DF FIELDWORK SCALE LEVEUPOSITION LOGGED BY JOB NO.
04/08/06-04/08/06 1:50 SEE LOCATION ?LAN RR 0613908/2

PlT DIMENSIONS A/C: 3.CO
DEPTH FACE A FACE B FACE C FACE DBID: : . co

ORIENTATION : 0.:0 \:0\~.~<';-"\"
- -~
- A? -
: r~%~:
: . -.
- W;;:iy;(;: Sf' -
: c.20 »;':,,":>¢A -- , -' . -'=- .

-
.

-- -.-~ ','~

A
: ~.~.~
: ,,' . . ,,' .

I I"
=- ~.' ~.':.'.~.'~. -
: ~-.~ .._~

D =- ~~..~':.'.~.~ -- t:;:::
=- -

C -
:-=- -Orientation
:
=- -:
:

--
FACE AND POSITION LOGGED A:'L

SAMPLE AND TEST RECORD
DEPTH DESCRIPTION OF STRATUM (thickness)

STRATUM WATER

DEPTH TYPE RESULT NO. IJB'fH

- Grassed TOPSOI2.- (0.20) -
O.:':J

MADE GROUND ccmprising light brown sandstone gravel,
_0. 50 C3R 5% cobbles and sand (1.00 l -

0.70 n:B PID HEADSPACE ~ O.Oppm

- -
- .20

:_1. 50
Brown silty very sandy CLAY tendlng to clayey silty SAN=,

1:.13 -
~
~ -
~

f- -

~ 3.00 -TR:AL P:T TERMINATED

- -

- -
- -
GROUNDWATER INFORMATION EXCAVATION METHOD AND REMARKS
OB'fH Bf,~B:WATER Re.4ARKS ON GRO!JNOWA TER JCB 3CSTRUCK lEV8.

~lS TR:AL PIT DRY

All dimenSions ... e rn rnelres unless otherwrse staled

•••
••••••••••••••••



•
••••••••••••••••••:.
••

rDGeotechnicall Tel 0151-523-lJ202 TRIAL PIT LOG TRIAL PIT NO. TP)
Fax: 0151-523-lJ252 Sheet 1 of 1

QIENT SITEBARNS LEY MEC 57 M:::CHAELS H:GH SCHOO:', BARNSLE:Y

DATE Of RELDWORK SCALE LEVSJPOSITION LOGGED BY JOB NO.
04/08/06-04/08/06 1:50 SEE LOCATION PLAN RR 06/3908/2

PIT DIMENSIONS A/C: 3.00
DEPTH FACE A FACEBID: 1.00 B FACE C FACE D

:

~;\[l,~;:
ORIENTA TION 0.20-

:- -
-: --: ~·~i:·~;t)f~;..f~;:
:- -
: 1.70

A !~~~@;{~~f~
I I"

:... -:-
D :... -:-:... -

C :-
Orientation

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

FACE AND POSITION LOGGED ALL

SAMPLE AND TEST RECORD
DEPTH DESCRIPTION OF STRATUM (thickness)

STRATUM WATER

DEPTH TYPE RESULT NO. DEPTH- Grassed TOPSOIL 10.20) -
0.20

:..n. '0 Light brown SMD \oIit.h sandstone gravels and occasional
CBR " cobbles n.50l -

0.70 TUB

- -
- -

1. 70
Orange/brown SANDSTONE recovered as very gravelly very

:"'.00 TUB cobbly SA.'mwith occasional boulders -
- 2.50 -TRIAL PIT TERMINATED ON ROCKHEAD

- -
- -

- -
f-
~ -I-
GROUNDWATER INFORMATION EXCAVATION METHOD AND REMARKS
DEPTH Brifif WATat REMA~ ON GRJUNOWATER JCB 3CSTru:K lEVa

NS TRIAL PIT ORY

AU dimlJ'lSiOnl; •• in metr.l)I'Iless otherWiW st ...



•
rillGeotechnicall Tel: 0151-523-{)202 TRIAL PIT LOG TRIAL PIT NO. TP4

Fax: 0151-523-{)252 Sheet 1 of 1

CLIENT SITE
BARNSLEY MBe 5T :-!ICHAELS HIGH SCHOOl., BARNSLE':'

DA TE OF FIELDWORK

I
SCALE I LEVEL/POSITION LOGGED BY JOB NO

04/08/06-04/:)8/::16 1:50 SEE LOCATIO:>! ?LAN RR Q6139')8n

PIT DIMENSIONS AlC: 3.00
DEPTH FACE A FACE B FACE C FACE DBID: :.. CO

ORIENTATION F o.~:) (;,..'0',.y."""</0.'
I-

~~~~ti~F- -
~
::.... -c
t: -I='""

A ~

I I"
=- -:

D
: -=-:
=- -

C :
: -Orientation =--: -=-:
=- -

FACE AND POSITION LOGGED AL:"

SAMPLE AND TEST RECORJ
DEPTH DESCRIPTION OF STRATUM (thickness)

STRATUM WATER

DEPTH TYPE RESULT NO 08'T"- Grassed TOPSOIL (O.2·::n -
0.20

:..0 _'0 :"ig:': brown Sk~DSTONS ~ecove[ed " very gravelly very
CBR " cobbly SAND with occasional boulders -

0 70 7U3 PID HEADSPAC£ . O.Oppm

- -

- 1 .50 -TRIAL PIT TERMINATED ON ROCKHEAD

- -
- -

I:- -
I-- -

- -
- -
GROUNDWATER INFORIMAnON EXCAVATION METHOD AND REMARKS
08'T" BfI:E& WATER REMAR<S ON (FOUNDWA 1ER JCB 3CSTFaJCK lEVB.

~S TRIA:" ?I7 DRY

All dimensions.s in metTes unle5.$OI"_i56 slilled

••••••••••••••••••••••



•••••••••••••••••••••••

lDGeotechnicall ~:~.0151·523-0202 TRIAL PIT LOG TRIAL PIT NO. TP5
0151·523-0252 Sheet : of 1

CliENT SITE
BARNS LEY MBC ST MICHAELS HIGH SCHOOL, SAR.'JSLEY

DATE OF AElDWORK T SCALE 1LEVElJPOSITION LOGGED BY JOB NO.
04/08/06-04/08/06 1: 50 SEE LOCATION P~'J RR 06/390812

PIT DIM ENSIONS A/C: 3.00
DEPTH FACE A FACE B FACE C FACE DBID • 1.00

ORIENTATION ~ 0.20 ('v-<....:.·~<··<:"'··~·<,·,.

~;~1~i~~ -
t:
~ -t:
~ -t:-

A ~

I I"
t:... -
~

D ~
~ -
~
t:... -

C ~
t:
~ -Orientation
t:
~ -t:
~ -f-

FACE AND POSITION LOGGED AL:"

SAMPlE AND TEST RECORD
DEPTH DESCRIPTION OF STRATUM (thickness)

STPATUM WATER

DEPTH TYPE RESULT NO DB'TH
;:;-

Grassed TOPSOIL (0.201 -
0.20

:...n.50
Orange/brown SANDSTONE recovered as very gravelly very

CBR " cobbly Sk'JD with occasional boulders -to.7O TUB pro HEADS PACE - O.Oppm
~ -
~~
:.. 1. 50 -TRIAL PIT TERMINATED ON ROCKHEAD

:.. -
:.. -

- -

- -
:.. -

L

I:- -
GROUNDWATER INFORMATION EXCAVATION METHOD AND REMARKS
D6'fH ..APse: WATER REMAft<S ON GROUNDWATER JCB JCSTR1JCK Tlue l£IIB.

NS TRIAL PIT DRY

All dImensJOnS .... metres ~OChlWwl •• _ell



•
rli 6eotechnicall Tel 0151·523·0202 TRIAL PIT LOG TRlAL PIT NO. TP6

Fax: 0151·523'{)252 Sheet , of I

CLIENT SITE
BF<RNSLEY !"!BC ST MICHAELS HIGH SCHOOL, BARNS LEY

DATE OF RELDWDRK SCALE LEVB.1POSITION LOGGED BY JOB NO.
04/Cij/C6-Q410a/06 :::;'0 SEE LOCAT IeK PLAN RR 061390a/~

PIT DIMENSIONS NC: ]. 0
DEPTH FACE A FACE B FACE C FACE DBID. _.00

ORJENTA TION : ~~~.>:~:.;.:-- : ~._ 0.00 .. ~yA V.

- M~':z-:'~:
=- -: §~~;;t~:~§?;~':~: -=-

A :

I I·
=- -:

D
: -=-:
=- -

C :
:

Orientation =- -
:
-=- -
:
=- -

FACE AND POSITION LOGGED ALC

SAMPLE AND TEST RlECORl)
DEPTH DESCRlPTION OF STRATUM (thickness)

STRATUM WATER

DEPTH TYPE RESULT NO OB'TH

- O.OS Brn!(.<>!1 TARMP,r ,n.n'l -
~ADE GROUND cow.prislng b~lCk and sandstone gravel and

~." cobbles i~ sand IO.~51
-;-"6 .., PIC' H£.Al)SPA('"E a 0.0'....;.

0.50 caR " Orange/brown SANDSTONE recovered as very gravelly very
cobbly bouldery SAND

- -
1. :'C ::.13

- 1. ':10 -n.tAL ?I: TER~IKATED ON ROCKHEAO

- -

- -

~ -
~
~ -

I- -
I- -
GROUNDWATER INFORlMATION EXCAVATION METHOD AND RlEMARKS
DEPTH

~~E1:
WATER REMA~S ON CEOJNDWA fER JCB 3CSTfUCt< lEVa

:>:s TR:AL P:T DRY

All (llm8"lSlOllS are In melres unlEl&SOll'lswise staled

••••••••••••••••••••••



•••••••••••••••••••••••

rli6eoledlnicall;: ~~~::~~~~~~~TRIAL PIT LOG
TRIAL PIT NO.

Sheet 1 of 1

TP7

BARNS LEY MBC
CLIENT SITE

DATE OF AELDWOR<
04/08/06-04/08/06

PIT DIMENSIONS

S1 MICHAELS HIGH SCHOOL, BARNS LEY

DEPTH

I LEVEUPOSITION
SEE LOCATION PLAN

LOGGED BY
RR

JOB NO.
0£/3908/2

FACE D

ORIENTATION

Ale: 3.00
BID: 1.00

:-

A

C

Orientation

:-
:
=-
: 1.20-=-:
:
:-
:
=-:
:
:-
:
=-:
:
:--:-

FACE B FACE C

FACE AND POSITION LOGGED A' ,

FACE A

-

-

-

-

-

-

-

-

-

WATER

0"""

-

DEPTH

0.05

DESCRlPTION OF STRA TUM (thickness)

MADE GROUND comprlslog brown sandstone gravel. cobbles,
boulders and sand (1.15l -
prD HEADSPACE = O.Oppm

-

STRATUM
NO

1.20
Orange/brown SANDSTONE

2.00
TRIAL PIT TERMINATED ON ROCKHEAD

-

..... dlm81SiOnS .. in met,.. unllll$$ olh«'WiSe stll:ed

-
SAMPlE AND TEST RECORD

DEPTH TYPE RlESULT

::..0.50

0.70

-
:,.,. .50

-
-
-
-
-

CSR

-
-

-
-
-
-

GROUNDWATER INFORMATION EXCAVATION METHOD AND REMAR<S

wrR16< ~ ~~ REMAFf<.S ON GIOJN[)WATER JCB 3C

NS TRIAL PIT DRY

TUS

;UB



•
[li6eoiechnicaJi Tel 0151-523-ll202 TRIAL PIT LOG TRlAL PIT NO. TP8

Fax: 0151-523-ll252 Sheet : of I

CLIENT SITE
B.lW~SLE,(Mac ST MICHAELS HIGH SCHOOL, BARNS LEY

DATE OF RELDWORK I SCALE I
LEVElJPOSITION LOGGED BY JOB NO.

04!OB/06-G4/08/06 l:~O SEE LOCATION PLAN RR o6139013n

PIT DIMENSIONS AIC: 3.00
DEPTH FACE A FACE B FACE C FACE DBID: 1.0:)

ORlENTA TION ~ 0 . .20 ~"":X~~'·-::-::':<•.0'0.."
I- g::~::1~7ftr:- -
l- . ·oOljo·· :-'<:':UC

f: :;/i:~;)/:iB -r:-
~ 0" . (y'.
F- ~:.:·?;~Q5{::.:.:'?;<!.l':f -
I-

A f:

I I"
I:- -
~

D ~ -~
~
I:- -

C ~
~ -Oriental ion ~::
t:... -
f:
~ -I--

FACE AND POSITION LOGGED A:..L

SAMPLE AND TEST RECORD
DEPTH DESCRlPTION OF STRA TUM (thickness)

STRATUM WATER

DEPTH TYPE RESULT NO DlFfH

I- Grassed TOPSOIL (O.20l -
0.20

Orange/brown SANDSTON~ :"ecovered as very gravelly very
_0.50 CBR S% cobbly oouldery SAND -

:).7:> TUB

c- -
- 1 50 -TRIAL P:T TEa~I~ATED ON ROCKHEAD

- -
- -

- -

- -

- -
- -
GROUNDWATER INFORMATION EXCAVATION METHOD AND REMARKS
DlFfH ~:.:r WATER REMAf1KS ON GUUNDWATER J:3 3CSTRUCK lBIa

.'1S TRfAI. PIT DRY

All <limllflSions are in melrlllS unless Olh8Wlse staled

••••••
•••••••••••••••



•••••••••••••••••••••••

rli6eoletJhnicaJi Tel: 0151-523-{)202 TRIAL PIT LOG TRIAL PIT NO. TP9
Fax: 0151-523-0252 Sheet 1 of 1

CLIENT SITEBARNS LEY MBC 5T MICHAELS HIGH SCHOOL, BARNSLEY

DATE OF RaDWORK SCALE LEVruPOSITION LOGGED BY JOB NO.
04/08/06-04/08/06 1:50 SEE LOCA'I'IO:-J ?LAN RR 06/390812

PIT DIM ENSIONS AlC: 3.00
DEPTH FACE A FACE B FACE C FACE DBID: LOa

ORIENTATION : 0.20 "'-'«/':<';"~'<&'
- b.J¥;:b}:~:- -
: "'O~o""o;()n

=- ~iW~;:~(i@ -:
: Q~~;(jO':"o~l.J0
:- i:;:;;~~~:;i);:4~ -

A : 0:- O·,.Q.',"." ': 0"-6,',

I I"
=- ...:A':: (],' .::.....:: -:-

D =- -:
:
:- -

C :
Orientation =- --:

=- -:
: --

FACE AND POSITION LOGGED ALL

SAMPLE AND TEST RECORD
DEPTH DESCRIPTION OF STRATUM (thickness)

STRATUM WATfR

DEPTH TYPE RESULT NO. OB"TH

- Gra.ssed TOPSOIL to.20) -
0.20

:..0.50
Orange/brown SANDSTONE recovered as very gravelly very

CBR '0' cobbly boulder¥ SAND -
0.70 TUB PID HEADS PACE ~ a.oppro

- -
- -

- 2.00 -TRIAL PIT TERMINATED ON ROCKHEAD

- -
- -
- -
- -

- -
GROUNDWATER INFORMATION EXCAVATION METHOD AND REMARKS
DEPTH Bfi::rr WATER REMAR<S ON GRJUNOWATffi JCB )CSTRUCK lBIB.

NS TRIAL PIT DRY

All dimensions •• In met'. tIlless otMrwI. st_eo



•
rli6eoiechnicaJi Tel 0151-523-0202 TRIAL PIT LOG TRIAL PIT NO. TPIO

Fax: 0151 ~523-0252 Sheet 1 of 1

CLIENT SITE
3AR!\SLEY MBC 5T M:CHAELS H:GH SCHOO:', BA:~NSLE:Y

DA TE OF RELDWORK I SCALE I LEVEL/POSITION LOGGED BY JOB NO.
04/08/06-04/08/06 1: 50 SEE LOCATION PLAN RR 06/3908/2

PIT DIMENSIONS A/C: 3.:0
DEPTH FACE A FACE B FACE C FACE DBID: :.:::0

Of~ENTATION : o.~o "",%~v.,.5'::<"'"'
-

~tt~®i~=- -
-
: -=-:
=- --

A :

I I"
=- -:
-

D =- -
::
=- -

C -
=- -

Orientation
:
=- --
:
=- -

FACE AND POSITION LOGGED AL:'·

SAMPLE AND TEST RECORD
DEPTH DESCRIPTION OF STRATUM (thickness)

STRATUM WATER

DEPTH TYPE RESULT NO DfPfH

- Grassed TOPSOIL {D.201 -
0.::'0

Orange/brown S~~DSTONE recovered as very gravelly very
_0. ;0 C3R 5% cobbly S~~J wlth occasional boulders -

0.70 TUB prD HEADS PACE ~ O.Oppm

- -
:.30 TRIAL PIT TERMI~ATED 01\ ROCKHEAD.- -

:
=- -:-
=- --

- -
- -
- -

- -
GROUNDWATER INFORMATION EXCAVATION METHOD AND REMARKS
DfPfH ~~ WATER REMARl(S ON GROUNDWATER JCB )CSTRUCK lEVB.

1'>5 TR:AL P:T DR"(

All dimQ'lSlOO$.e in melres unlQ5.Solnerw'5e staled

•••••••
••••••••••••••



•• TPllTRIAL PIT NO.TRIAL PIT LOG
Sheet 1 of• CLIENT SITEBARNSLE':" MBC ST ~ICHA£LS HIGH SCHOOL, BARNS LEY

• SCALE LEVB.JPOSITIONDATE OF AaDWORK
04/08/06-04/08/06

JOB NO.
06/390B/~

LOGGED BY
RR1:50 SEE LOCATION PLAN

A/C: 3.00
BID: 1.00

PIT DIMENSIONS
DEFTH FACE A FACE B FACE D• :_ 0.30

1-----------1- :-
:
:...
: 1.20

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

ORIENTATION

-• -• !' '-->-'. !' :..:......... .. ' ..
-,---=-•• -.- •• - ••...--:-. . . ..--:-...:..:
--.~ .. ---=-!' '---->.-'. !' '-' .

~.~ ..:.;.

~.;;+';:
t~·~·"·!'·.~j

-
A

,I I"
C

Orientation

• -

-• -• -

• -
-• FACE AND POSITION LOGGED ALL

SAMPLE AND TEST RlECORD
DEFTH TYPlE RlESULT• STRArUM WATER

NO. DEPTli
DEFTH DESCRIPTION OF STRATUM (thickness)

- -Grassed TOPSOIL (0.30)• {L )0
:.0.50

0.70
MADE GROUNDcomprising sandstone sand and gravel with _
occasional boulders (0.90l
PID HEADS PACE ~ O.Oppm

CBR

TUB• - -
1.20

firm dark brown/grey becoming light grey silty sandy
CLAY with mudstone gravel _~.50 TUB• - -• - -

• 3.00- -TRIAL PIT TERMINATED

- -• - -• - -
GROUNDWATER INFORMATION EXCAVATION METHOD AND RlEMARKS

~I ~ rt¢'kER FEMAR<SONGR:XJNOWATER JCB 3C

NS TRIAL PIT DRY•



,------------------------ - •
rli6eotechnicall Tel 0151·523-0202 TRIAL PIT LOG TRIAL PIT NO. TP12

Fax: 0151·523·0252 Sheet 1 of :

CLIENT SITE
BAR~31.£"fME: 5T :'UCHAELS HIGH SCHOOL, 3ARNSLEY

DATE OF FIELDWORK I SCALE I
LEV8JPOSITION LOGGED BY JOB NO.

04/08/06-G~/08/06 1:5:) SEE LOCATION PLAN RR 06/3908/2

PIT DIMENSIONS A/C: 3.00
DEPTH FACE A FACE B FACE C FACE DBID: 1.00

ORIENTATION O.:c r«.,V, « .....'\' '~<_:'",

I~~~~~~~<~~1-- -
f: ?........;..:.~
~ 7~.~ ..~ -
f: p........;.~~
~f- ;",>~ -

A f:
~

I I"
f:""" S.~.~ -
~ p', ......~....:.~

D f:-. S.~".~ -
~ p', ......~.>.~f:r:- .. . -

C f:
Orientation

f:-. -
f:
f: -f:"""
f:
f:-. -

FACE AND POSITION LOGGED A:.L

SAMPLE AND TEST RECORD
DEPTH DESCRIPTION OF STRATUM (thickness)

STRATUM WATER

DEPTH TYPE RESULT NO DEPTH

- Grassed TorSOI L (0.20) -
C.20

Firm brown/grey silty sandy CLAY with mudstone gravel
_':).')0 CBR " fro~ 2.C:nbgl becoming more gravelly with depth -

0.71] TUB

- -
- -
- -

- -

- 3.00 -~RIAL PIT ~ERMINATED

- -

- -
- -
GROUNDWATER INFORMATION EXCAVATION METHOD AND REMARKS
DEPTH ~::ea WATER RfMAR<$ ON GROUNOWA TER JC3 3CSTRUCK LEVa

NS TRiAL ?IT DRY

All dimensiorq .. e in metres unless otll9'Wi519 staled

••••••
•••••••••••••••



•• TTITRIAL PIT NO.

Sheet 1 of 1• CU8'lT SITE 5T MICHAELS HIGH SCHOO:, B~~SLEYBARNS LEY ~ac

I SCALE
l:SO ILEVElJPOSITION

SEE LOCATION p~• DATE OF RaDWOR<
04/08/06-0~/oa/06

LOGGED BY
RR

JOB NO.
06/3908/2

PIT DIM ENSIONS A/C:3.00
BID: "00 DEPTH FACE A FACE B FACE C FACE D• : o. ~o

-
ORl8'lT A TION

:--:
:- 1. 00

:
:....-:
:....
:
:
:-
:
:.. 3.00

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

• ,._..• -
A• -

-• C• -Orientation• -

-• FACE AND POSITION LOGGED ALL

SAMPlE AND TEST RlECORD
DEPTH TYPIE R!ESULT• STRATUM WArm

NO. DEPTH
DEPTH DESCRIPTION OF STRATUM (thickness)

- -G.assed TOPSOIL 10.20)
0.20• MADE GROUND co~p.isinq sandstone gravel. cobbles and

sand 10.80::...0.50

0.70
CBR -

PIO HEADSPAC£ - O.CppmTUB• 1.00- firm mo~t:ed grey/light brown silty sandy CLAY with
some muds~o~e gravel becoming more gravelly with depth
with occasional mudstone boulders [2.001

:->.50 TUB -• - -• - -

• 3.00

3.20
-3.10 Grey MUDSTONE recovered as SAND and GRAVEL

TRIAL TRENCH TERMINATED - ROCKHEAD NOT rouND
TUB

- -• - -• - -
GR:lUNDWATffi INFORMATION

WATER
l.EVB."""HSTRJO(

SS
RBAARKS ON QOJNOWA.rm

TRIAL PIT DRY• TIME

••



•
rliGeotechnicall Tel 0151-523-0202 TRIAL PIT LOG TRIAL PIT NO. TT2

Fax: 0151-523-0252 Shee' 1 of 1

CLIENT SITE
BAANS1.EY XBe ST M:CHA.E:"S HIGH SCHOOL, BARNS LEY"

DATE OF RELDWORK SCALE I LEVaJPOSITION LOGGED BY JOB NO
G4/0B/C6-04/a~/06 :: 50 SEE: LOCAT:ON PLAN RR 06/39<J8t:!

PIT DIMENSIONS A/C: 3. :0
DEPTH FACE A FACE B FACE C FACE 0BID: :. -0

ORIENTATION : 0...0 .<..--:..' .... ',~'~/:. "',/ ".
-
=- -
:
=- -
:-=- -

A
:
:

I I"
=- -
: ":9),:"': :~.::.:9).:"'.' ::~.

D =- -:
: -=-C :
=- -

Orientation :
-=- -:
: --

FACE AND POSITION LOGGED 1\1.:'

SAMPLE AND TEST RlECORD
DEPTH DESCRIPTION OF STRATUM (thickness)

STRATUM WAfS'

DEPTH TYPlE RESULT NO 06'TH

- Grassed TOPSO:L ;0.20 I -
O. ~O

()range/brolo';1 SANDSTONE recovered .. very gr3ve:ly '/ery
_O.SO ::3R " .::obbly SAKD with occasional boulders -

0.10 ITa

~ -
~f-
~ -
~
f-
~ SA:DSTOtE A~ ::!.OMBGL AT NORTHERN END OF TRENCH -

2.30 :RIAL TRENCH TEIt.'nNATED
f- -

f- -

- -

- -
- -
GROUNDWATER INFORM A TION EXCAVATION METHOD AND REMARKS
06'TH ~WWATffi REMARKS ON GOJNDYlATER JCB 3CSTRUCK lEVa

1"5 .R'A:' P:T CRY

All dimErlsions are ,n maHes unl8S$ OlhwwlS6' st .. ed

•••••••
••••••••••••••



•••••••••••••••••••••••

APPENDIX D

GROUND GAS MONITORING DATA



GAS MONITORING RESULTS
1 Job Number: 1 06/390812 '------__ I Site Name: I St Michaels School, Barnsley

VISIT NUMBER 1 1 2 3 I 4 T 5 I I I 7 I • I , I 10
DATE 20109101 I I I , ! I I I I

ATMOSPHERIC PRESSURE (mB) 998 I i 1 I 1 I 1 I 1

Alfl "LE!,1PERATJiF.lE~(~) ~ 10 --BH I

CLOUD COVER Overcasl
'MNDVElOCjTY (MPH) liahl

_.
PRECIPITATION N~

- -- -
stATE OF GROUND - . ----

ON
~CH. (%) N~ I i I I I , --=r- i ,

- -- ----1.-=_1 -
- co, (%J. 0.9 I I 1 I

- 0, (%) 19.8 1 I i====t-1 H2S.JpJl.m.). N~ 1 I' .-
-

co (p.p.m.) N~ i I
~--

--
FLOWll/hrl I I I

-_.
<0.1 •

STANDING WATER lEVEL Iml Drv I 1 T 1 I I T I I
CH. (%J. N~ , I - - -- -

__ CC),(%) 0.5 1 1
-_._-.-

- - -
- - O2 (~.) 20.4 1

2 H2S.(p"p.mJ N~ ,
I- -

,cO (2.p.m.J. ~ 1 I 1
--

- -- Flovi lllhrl' <0.1 , ,
STANDING WATER lEVEL 1m} Drv 1 1 I I I I I I T

- CHo ('/'l ~ I

(:.92 (~+. 0.1 :
°d% 20.9 1

3 H,Sjp,p.mJ. ~ I I
,

-- CO (P,~t":J ~ I -I
FLOW I/hr <0.1 I I

STANDING WATER lEVEllml ON ! ! ! ! !

-- _CHo(~·L N~ I

~d~) 0.5 ,
-

,
__ 0,(%1. 20.4 I

4
~- -

H,SJpcp·m.) N~ I I I I I I i 1

-- cg (p.p.m..) ~ I I 1 1 I 1 I
FlO~i II/hrl <0.1 i I I 1 I 1 I --- _._-

STANDING WATER lEVEL Iml Drv I , , I , .
INSTRUMENT: GAS DATA LMSxi GAS ANALYSER

MonitoringResultsSheet_report

••••••••••••••• •••••••



,---
• GAS HATA LTIl

Pcgasu'\ •hHI\l'

Seven Slar> hIall'

Whder I{l!
Cuvcnlr}
CVJ.J1.13
Td O]471,JO.'J II ra\ 11",171,;07711

L- _

LMS FINAL INSPECTION & CALIBRATION CERTIFICATE

INSTRUMENT I>ETAILS

Sl',-ial No SIOS ells IOMI:K .,
S:\\' Vl'r""iun (/4. 19",- - LTG )t v Cc. {,-/.£Oly-cHNIC'1 L
-- - -_.

••••••

Test J)ate and Conditions
.._---- - .-,.---- -----

Zt./3 ,I loo6
I

/OO]_b-
Hate

Atmospheric I'rcssure

Amhient Temp

(;ASES

l'1I4 eln ().::
rest I) 0 R.:ading oJ 0 rest 0 l) KcaJing ~ll 1"1.:' ....1 'In I~,,:adin;..:.

0 -0 0 0 0 ~• L1r,;"1."1'1 " . it.,;:~qll. - II I ;li.',,;..;rl III'.' - 0
I " '1:'i ., 10 . " 21 20·

.1 ar.:l,;t.:flt ~ "·5 I J...:r.:cpl I) X·I n ~ ;)\:;,;,:pl ':0 .;;.~ l_~

I:'ill G'O' 0 .10 J( 0I 0
I .k:t.:I,,"rl .. :< 0-) ~ U ,1"':t:"Oll[ ~ -; o_~.; II :
Environi, .. Serial No: J2.' 'if.- --

••

I'Rf.SSUIH:S

lJilli:renlial

0,0i\ll)h)~ / .' 0 '3
OCl,;Crl r.:llIrl"nt 1'·1

Aim,,, ' :'i0 mllar 10" '1
.h:I:'"I11 "':1101:111 .... X-":;2

I JO mllar
,h.:t:t.1,1 1" '\ •.\11 5

1\1m", - :'i0 mbar Y J-''I
:'''':''':1.,,,1;:urr,,;nl -ll'C·-5~

-JO Il1bar
;K...:.:pt .~() ~·-3fl~

il.b,rd"iol' __1"_O_l\_-,-__
.1.-. _

IArr1i,d ("

oo
ik:L·CIU·III·1111

2:'
:~"t.:"·rl:!-l:'·;5 "

2.;; .:;

-'10'0

I'-:slcd

i\pproveJ

I
"

- I,
,

i



P\..~asus I louse
SC\'t;'1l "tars LS1,lh:

II hder Rll
CO\ l'lHl)

CV3 41 Il

GAS DATA LTDTest ()ate and Conditions

()ate!72 / 'J /2<:>06-
I

/\tmu~flhcric Jtrcssurc! I c.J;t; __ d~
I 0

Amhil'nl Temp' /7 C

LMS FINAL INSPECTION & CALIBRATION CERTIFICATE

(OPTIONS)
IN!'>T1H:MENT DETAILS

SlTiill i\1I 5"/L'"J" C1;SIOMI'R

s 'W V a"it \11 C;'" , I', '- _l.'j.;/I/ Cc. t:;:'t70 r..:.c '" A/' C'" '-
--

____ ..J.1_

I
-- - -1---

-- - - -------

--- -_.--

~

~
./~"'/'" ", .." , "rrm",:d

••••••••••
i
I_ 1
I
i

••••
., •••••••••
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APPENDIX E

SOil ENGINEERING TEST DATA



SUMMARY OF SOIL CLASSIFICATION TESTS
In accor.un..:c-with as I J 77 Pan 2 1990 & B R F. IP.4 '93 I soil ~UClk)f1 vahk's)

BH ITP I Type Depdt Depth Moisture Bulk Dry Shear Liquid Plastic Plasticity Passing Soil Description I Remarks
WS From To Content Density Density Strength Limit Limit Index 42Smicron Classification

Number (m) (m) (~.) (Mglm') (Mglm'l (kN/m'l (%) w.) (%) (~.l

BII2 BO 0.50 0.50 12 · · · · · · · · Vcrl 'ulty vcry gfll\'c:lI) SAND. (se..: psn rc:suh sheell

BII2 BO UO UO 13 · · · · · · · · Silt)' cobbl)' SAND and GRAVEL (set PSD result sheet)

BH3 BO 0.50 0.50 26 · · · · · · · ·
BH3 BO I.SO I.SO 12 · · · · · · · · VCI)' slit} \'Cf)' Jf1II\cll) SAND (see PSD resull shet~

BH3 BO 2.50 2.50 12 · · · · · · · · Silty l:ubbly SAND and GRA VEL (K'C PSD res"'l sheel)

BII4 BO 0.50 0.50 5.5 · · · · · · · · Very sandy sihy GRAVEL (5« PSD reswt shc:ctl

SITE: ST. MICHAELS SCHOOL, BARNSLEY

CLIENT: RARNSLEY MBC

Sep-06

Iof I
_ Geotechnical I
Telephone: (0151) 523 0202

DATE:
SHEET:

k("J - DO = Bulk Disturbcd~ SO = Small Disrw-bed~moo = Undisturbed 100mm

CL = lO\lI Plasticil:)'; CI '" IntermeiliDlc; CH = Hip; CV '= Very high; CE = Extremely high. NP c Non--pIa.st~

\. Dt:noks Hand Slk:at Vane: \est result)

3i08 2 RES

• • .1
____________________________________________ 1•• •• • •• • •• • •• •• • •• •
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rli6eolechnic;a/] Tel 0151·523-0202 DEI EHlIINA TlON Of' HOlE NO.
Fax: 0151·523-0252 PARTIClE SIZE DISTRIBUTION 8Hz

CliENT BARNSLE:Y MBC SITE ST. MICHAELS SCHOOL

SAMPLE DEPTH SAMPLE REF JOB NO.
0.50 - 0.50 1 06/3908/2

METHOD OF METHOD OF
PRETREATMENT TEST

Wet Sieve

Size (microns) Size (mm)

I Sieve Size I 63 I 75 1150 I11:' 1300142516(10 1.181:, b.Jsl 516.31101:4120 I ze 137 ..,lso16311S ,CO '"I % by Mass passing Sieve I"I"IHI" ...0 I 61 I 6, 11 I 72 I 7J I 7~ I 75 I 77 I 79 I 93 96 1 91 100 1100 '00 ,," ,CO

IJ m<--+-:- mm

''''' 21 • , '. • 2 S , , 'f2 • J o .... , s ,
" 2 '" •100 lOa

90 90
/'

80 - 80

70 70

'A 'A
PlrcMtage

fi,.... 50 50
th., /

40 '0

/
3030 /

20 20

10 10

0 a
0002 ",,, ,,, 0.08 02 "' 2 • 20 " 20O

Paticle sillJ in mm

Roe I Medium I Coarse Ro. I MedIUm I Co.se Roe I Medium I eo.ne
ClAY COBBlfS

SILT SAM) """va
% - - " " 0

SAMPLE DESCRlPTION REMARKS

Very 3ilty very gravelly SAND



•
f'ilii 6, it 'h . 11 Tef 0151·523.0202 DETERMINATION OF HOLE NO.eo ee. 'RIca. Fax: 0151·523.0252 PARTICLE SIZE DISTRIBUTION aH~

CLIENT 3AR~'::LE.Y ~BC SITE ST. MICHAELS SCHOOL

SAMPLE DEPTH SAMPLE REF JOB NO.
:.50 - :.50 ,

0613908/:

METHOD OF METHOD OF
TEST

We:. Sieve
P!E"~TMENT

Size (microns) Size (mm)

I Sieve Size 163 115 ll!i()1:'1:,1](lol~:'!i1600 1.:81 :' 13.HI !i 16.3110 I :4 I :'0 I :'8 137.sl 50 1 63 I 15 I UlO 1150 I
I % by Mass passing Sieve I ' 1 ' 1:' II!> "1,,1,, "1,,1,,1,,1,,1,,1,,1,, eo I 8;:' 81 I 9:' 1100 1100 1100 I

~m..~mm

15:1) 2
, .QC • , • , , '1', • , • , ". ,. , .. , ,n •100 100

90 90

'0 80I
70

/
'0

60 I 60
Percenlage

I"", 50 50,,~ r-
'0 '0.
30 30

,/
20

/
20

10 / 10

0 ~ 0
0002 o oDe '"' '"' " " , • " " '"PartiCle SIze 10 mm

R~ I Mod"m I """ .. R~ I "'ooium I Coarse R~ I Mllldoum I Coarse
CLAY CCBUS

SILT SANlJ """va
% - - " " ,

SAMPLE DESC~PTION REMARKS

Sl_CY ~C~b'fS&~D an~ GRAVn

••••••••••••••••••••••



------------------------------- - ---------------------------------•••••••••••••••••••••••

HOLE NO_rii 6:....-*-~..~--...·1 Tel: 0151-523-0202.,V.~•••••~ Fax:0151-523-0252
DETERMINATION OF

PARTICLE SIZE DISTRIBUTION BH3

CLIENT BARNS LEY MBC SITE ST. MICHAELS SCHOOL

SAMPLE DEPTH SAMPLE REF JOB NO.
06/3908/21.50 - 1.50

METHOD OF
PRET~TMENT

METHOD OF
TEST

~et Sieve

Size (microns) Size (mm)

I Sieve Size I 63 1 75 I :50 121:0 1300 I 4251600 L181 z 13.351 :. 16.3110 I 14 120128131.5150163 I 75110011:'01

I % by Mass passing Sieve I" I" "I" I" I" I" 11 I in I 85 I 87 IllS I 89 I 89 I 91 91 I 91 1()O1100 I :00 1100 IIIlO I

IJm<+-mm

1502230.S~ • , , , , '1', • '" , , , , , '" •100 '00
/

90 90

'0
V-

'0/'
70 '0

60 60
Plrcnage

finer 50 50
th .. /

40 f- 40

/ 3030

20 20

10 10

'----0 0
0002 O.COIl 0.02 "" " " , • " " ''''P<I1icle size in mm

Roe I Medlum I Coatse Roo I MedIum I eo." Roe I M«IlUITI I eo.-..
ClAY COll9.f5

SllT SA"" """va
% - - 60 19 0

Very silty very gravelly SAND
SAMPLE DESCRIPTION REMARKS



•
[ljJGeotechnicall Tel 0151-523-0202 DETERMINATION OF HOLE NO.

Fax: 0151-523-0252 PARTICLE SIZE DISTRIBUTION Sf!}

CLIENT B.i\.'\NSLEY HOC SITE ST. MICKAELS SCHOOL

SAMPLE DEPTH SAMPLE REF JOB NO.
::.50 - ,50 J 0613908/2

METHOD OF METHOD OF
PRETREATMENT TEST

'liet Sieve

Size (microns) Size (mm)

I Sieve Size I" " lSC 1~12 1300 1~2~16Q~ 1.191 2 b.3s1 516.31 " :4 I 20 " 37.5 " " " 100 '"I % by Mass passing Sieve I ' '" HIp "1,,1,, "1,,1,,1,,1,,1,, 62 I 6'J 00 " " " 100 100 100

II m<----f----> mm

'" 00 • , , 1 , 0 T 0

100
, • 1S0 3 0 4 5 , . ,, , " , on • 100

I
90 90

80 80

/
70 ,

I
70

/60 60
F'a'cenlage

l,nEr 50 50,,~
40 40

j

30 30

20 '0

./"
10

!
10

,

0 0
0002 0006 0.02 ". " 04 , • 70 " 700

Particle Size in mm

RM I Medium eoa-", R" I Medium eoa-", R" I MedII .•" I Coarse
ClAY COB8LE5

SILT SAND mAVB.

% - - 41 41 ,

SAMPLE DESCRJPTION REMARKS

SI.ty CC~b;Y S~D and ~RAV:;:L

••••••••••••••••••••••
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rliGeotechnicall Tel 0151-523-()202 DETERMINATION OF HOLE NO.
Fax: 0151·523-0252 PARTICLE SIZE DISTRIBUTION BH'

CLIENT BARNSLEY MBC SITE ST. MICHAELS SCHOOL

SAMPLE DEPTH SAMPLE REF JOB NO.
0.50 - 0.50 1 06/3908/2

METHOD OF METHOD OF
PRETREATMENT TEST

ioiet Sieve

Size (microns) Size (mm)

J Sieve Size I 63 I 15 I 150 I Z12 J 300 Ius I 600 1.:81 z b.3sl 5 16.]110114 120 1:!9 131.5150 I (;) 115 1:0011501
1 % by Mass passing Sieve I ' I " " I " I " I " I " 35 I 40 1 43 I 44 I 45 I 41 I S4 171 84 Iloo 100 1100 1100 1100 1100 I

IJm<-+-mm

.~'" • , ., • .. , , , , 1 0 "0, • , , " ,, , '" ,100 tOO
II

'0 '0

80 1/ 80

70 70

I80
) '0

Percentage

fi~ '0 '0
th~

'0 7 .0

30 30

20 20

L-- V
'0 to

0 0,007 0 ... 002 00' " " , • 20 " '00
Particle size in mm

R~ 1Medium C""" Af1e I Med.um I Coarse Roe I MDurri I Co.se
ClAY ~

SILT SA.., GRAVB.
% - - 31 60 0

SAMPLE DESCRIPTION REMARKS

Ve~y sandy silty GRAVEL



r------------------ --

APPENDIX F

SOIL CONTAMINATION TEST DATA

•••••••••••••••••••••••



••• Ecas4)
•• Client: CC GEOTECHNICAL

Essex House
Bridle Road
Bootie
Liverpool
Merseyside
L304UE

••• FAO: Mr R Roberts•••• Analvtical Report Number; R0611343

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

SI. Michael's School, Bamsley
061390812
061390812
25108106
Friday 15 September 2006•• If you have any queries regarding this report please contad our Customer Services Manager

•
R06l1343 : Page 1 of 9

•••• EellS Envlronmentaillmited
low Moor Business Park. Common Road. Bradford 8012 ONB

Tel: 01274691122 Fax: 01274 608100

••



ECcSO
Client Project Name: SI. Michael's School, Barnsley

Project Number: 06/3908/2

Client: CC GEOTECHNICAL

Reporting Date: Friday 15 September 2006

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 actual samples on which testing has been performed.

Any opinions and/or interpretations expressed herein are outside the scope of the testing laboratory's UKAS accreditation.

The test report shall nol be reproduced. except in full, without the testing laboratory's wnnen approvaL

This testing laboratory cannol be held responsible for the condition or sUitability of samples submitted for testing by a
third party or for the competency of personnel other than its own staff.

Soil Samples
Results are expressed based on air dried mass @ 4QoC unless otherwise stated.

See key in Notes section for explanation of numerical categories for asbeslos results. if applicable.

Stones (for example inert flints and inorganic minerals) >10mm are removed prior to analysis. Unless otherwise stated,
results have not been corrected for this loss.

Samples submitted for leachate determination were prepared using agreed procedures and analysed
using UKAS accredited methodology where appropriate.

Results are expressed without correction for recovery factors.

Kev:

Accreditation:
MCERTS = This test is accredited to the British Standard BS EN ISOIlEC 170252000 and the Environment Agency MCERTS for soil standard

17025 = This test is accredited to the British Standard BS EN ISO/IEC 17025:2000.

None = This test is currenlly nOI on our scope of accreditation.

Sample Pretreatment (Appended to Method of Detection)
o = Air Dried @ 4O'C R = As Received

Samole Tyoe Sample Results
B = Bulk disturbed sample
C = Core Sample
o = Small disturbed sample

P = Piston sample
U = Undisturbed sample· open drive
W = Water Sample

# Analysis not requested
..... Test not completed. Please see notes on last page

Signed: _

For and on behalf of ECoS Environmental Limited

Approved signatories:

Name

J R Brown

L Dewell

P Richardson

J Stoddart

Position

Business Development Manager

Production Manager

Section Head

Technical Manager

R06l1343: Page 2 of 9

•••••••
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•
Ec:a5i~

Client Project Name: 51. Michael's School, Barnsley

Project Number: 06/3908/2

Client: CC GEOTECHNICAL

Reporting Date: Friday 15 September 2006

•• Soil Samples Method Statement

•

Oetenninand Method of Sample limit of Accredl- Sub- Result
Detection Pretreatment Detection latlon Contracted Date

Arsenic ICP-OES D 0.1 mglkg 17025 No 06/09106
cadmium ICP-OES D 0.2 mg/kg 17025 No 06109/06
Chromium (hexavalenl) ICP-OES D 1.0 mglkg 17025 No 07109/06
Chromium (tolal) ICP-OES D 0.2 mg/kg 17025 No 06/09/06
Lead ICP-OES D 0.5 mg/kg 17025 No 08109/06
Mercury ICP-OES D 0.1 mg/kg 17025 No 06/09/06
Selenium ICP-oES D 1.0 mg/kg 17025 No 06109/06
Boron (water soluble) ICP-OES D 0.5 mg/kg 17025 No 09/09106
Copper ICP-OES D 0.2 mglkg 17025 No 06/09106
Nickel ICP-OES D 0.2 mg/kg 17025 No 06109/06
linc ICP-OES D 0.2 mg/kg 17025 No 06109106
PAH (sum of EPA 16) GC-MS D 0.1 mglkg 17025 No 11/09106
Phenols (monohydric) Colorimetry R 2.0 mglkg 17025 No 01109/06
Cyanide (free) Colorimetry R 2.0 mglkg 17025 No 05109/06
Cyanide (total) Colorimetry R 2.0 mglkg 17025 No 05/09/06
Cyanide (complex) Colorimetry R 2.0 mg/kg 17025 No 05/09/06
Sulphate (water soluble) HPLC-IC D 0.001 gI1 S04 17025 No 06109106
Sulphide Colorimetry R 2.0 mglkg 17025 No 01109/06
Sulphur (free) HPLC-UV D 4 mg/kg 17025 No 15109/06
pH pH-meter D N/A 17025 No 05/09106
Naphthalene GC-MS D 0.1 mg/kg 17025 No 11/09106
Acenaphthylene GC-MS D 0.1 mg/kg 17025 No 11109106
Acenaphthene GC-MS D 0.1 mglkg 17025 No 11109/06
Fluorene GC-MS D 0.1 mglkg 17025 No 11/09/06
Phenanthrene GC-MS D 0.1 mglkg 17025 No 11/09106
Anthracene GC-MS D 0.1 mg/kg 17025 No 11/09/06
Fluoranthene GC-MS D 0.1 mg/kg 17025 No 11/09/06
Pyrene GC-MS D 0.1 mg/kg 17025 No 11/09106
Benzo(a)anthracene GC-MS D 0.1 mglkg 17025 No 11109106
Chrysene GC-MS D 0.1 mglkg 17025 No 11109/06
Benzo(b)fluoranthene GC-MS D 0.1 mglkg 17025 No 11/09/06
Benzolk)fluoranlhene GC-MS D 0.1 mg/kg 17025 No 11/09/06
Benzo(a)pyrene GC-MS D 0.1 mglkg 17025 No 11/09/06
IOOeno(1,2.3-cd)pyrene GC-MS D 0.1 mglkg 17025 No 11109106
Dibenz(a,h)anlhracene GC-MS D 0.1 mglkg 17025 No 11109/06
Benzo(g.h,l)perylene GC-MS D 0.1 mglkg 17025 No 11109/06
Barium ICP-OES D 0.2 mg/kg None No 06109/06
Beryllium ICP-OES D 0.2 mg/kg None No 06109106
Vanadium ICP-OES D 0.2 mglkg None No 06/09106
Nitrate HPLC-IC D 2.0 mglkg None No 06109106
Sulphate (total) ICP-OES D 30 mglkg S04 17025 No 06/09106
Chrysotile (white) Microscopy D 0.1% wiw 17025 No 31108106

••••••••
•••••••
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•••
Client Project Name: St. Michael's School, Barnsley

Project Number: 06/3908/2

Client: CC GEOTECHNICAL

Reporting Date: Friday 15 September 2006 ••
Oeterminand Method of Sample Limit of Accredi· Sub- Result

Detection Pretreatment Detection tatian Contracted Date
Amosite (brown) Microscopy D 0.1% wlw 17025 No 31/08/06
Crocidolite (blue) Microscopy D 0.1% w/w 17025 No 31/08/06
Anthophyllite Microscopy D 0.1% w/w 17025 No 31108/06
Actinolite Microscopy D 0.1% w/w 17025 No 31108106
Tremolite Microscopy D 0.1% w/w 17025 No 31108/06
Non-Asbestos fibres Microscopy D 0.1% wlw None No 31/08106 I
Organic Matter Titration D 0.1 % None No 06109106
TPH GC-FID D 5.0 mglkg 17025 No 08109106
TPH C10-C12 GC-FID D 5.0 mgikg None No 08109106
TPH C12-C16 GC-FID 0 5.0 mgikg None No 08109/06
TPH C16-C21 GC-FID D 5.0 mglkg None No 08/09106
TPH C21-C35 GC-FID D 5.0 mglkg None No 08109/06
TPH C35-C40 GC-FID D 5.0 mgikg None No 08109/06

•
••••••••••••••
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•• EcasO•• Client Project Name: St. Michael's School, Barnsley

Project Number: 06/390812

Client: CC GEOTECHNICAL

Reporting Date: Friday 15 September 2006••

•

BHfTP TP1 TP2 TP4 TP5 TP6
Top Depth I m 0.70 0.70 0.70 0.70 0.40

Bottom Depth 1 m
Customer 10
Sample Type

Date Sampled
Receipt Date 25108/06 25/08106 25/08106 25108106 25108/06

ECoS Sample 10 50610409 50610410 50610411 50610412 50610413
Matrix Type Soil 50il 50il Soil Soil

Determinand Units
Arsenic mglkg 6.0 5.9 5.9 5.7 25.2
Cadmium mglkg <0.2 <0.2 <0.2 <0.2 <0.2
Chromium (hexavalent) mglkg <1.0 <1.0 <1.0 <1.0 <1.0
Chromium (total) mg/kg 12.5 14.8 14.5 10.3 18.1
Lead mg/kg 22.1 17.8 14.3 18.3 127.5
Mercurv mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Selenium mglkg <1.0 <1.0 <1.0 <1.0 <1.0
Boron (water soluble) mglkg <0.5 <0.5 <0.5 <0.5 <0.5
Copper mg/kg 10.4 12.1 11.7 10.1 55.4
Nickel mg/kg 13.9 17.3 17.3 9.6 14.6
Zinc mglkg 42.3 49.0 33.0 39.6 89.5
PAH (sum of EPA 16) mglkg <0.1 <0.1 <0.1 <0.1 52.2
Phenols (monohydric) mglkg <2.0 <2.0 <2.0 <2.0 <2.0
Cyanide (free) mglkg <2.0 <2.0 <2.0 <2.0 <2.0
Cyanide (total) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0
Cyanide (complex) mglkg <2.0 <2.0 <2.0 <2.0 <2.0
Sulphate (water soluble) gII 504 0.016 0.014 0.011 0.021 0.017
Sulphide mglkg <2.0 <2.0 <2.0 <2.0 <2,0
Sulphur (free) mg/kg <4 <4 <4 <4 6
pH N/A 7.1 6.4 6.3 7.5 7.4
Naphthalene mglkg <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthyiene mglkg <0.1 <0.1 <0.1 <0.1 <0,1
Acenaphthene mglkg <0.1 <0.1 <0.1 <0.1 0.5
Fluorene mglkg <0.1 <0.1 <0.1 <0.1 0.3
Phenanthrene mg/kg <0.1 <0.1 <0.1 <0.1 8.7
Anthracene mglkg <0.1 <0.1 <0.1 <0.1 1.5
F1uoranthene mglkg <0.1 <0.1 <0.1 <0.1 13.4

I Pvrene mglkg <0.1 <0.1 <0.1 <0.1 11.3
Benzo( a)anthracene mglkg <0.1 <0.1 <0.1 <0.1 3,2
Chrysene mglkg <0.1 <0.1 <0.1 <0.1 4.2
Benzo(b)fluoranthene mglkg <0,1 <0,1 <0.1 <0,1 2.1
Benzo(k)fluoranthene mglkg <0.1 <0.1 <0.1 <0.1 1.9
Benzo(a)pyrene mgIkg <0.1 <0.1 <0.1 <0.1 2.5
IOOeno(1,2,3-cd)pyrene mg/kg <0.1 <0.1 <0.1 <0.1 1,3
Dibenz(a,h)anthracene mglkg <0.1 <0.1 <0.1 <0.1 0.2

••••••••••
••••• R06Il343 : Poge 5 019•



Ec:a5i~
Client Project Name: St. Michael's School, Barnsley

Project Number: 06/3908/2

Client: CC GEOTECHNICAL

Reporting Date: Friday 15 September 2006

BHfTP TPl TP2 TP4 TP5 TP6
Top Depth 1 m 0.70 0.70 0.70 0.70 0.40

Bottom Depth 1 m
Customer 10
Sample Type

Date Sampled
Receipt Date 25/08106 25/08/06 25/08106 25/08/06 25/08/06

ECoS Sample 10 50610409 50610410 50610411 50610412 50610413
Matrix Type Soil 50il 50il 50il 50il

Detenninand Units
Benzo(g, h,i)perylene mg/kg <0.1 <0.1 <0.1 <0.1 1.3
Barium mglkg 39.2 41.5 35.8 43.9 100.0
Beryllium mg/kg 1.0 1.0 1.0 0.7 1.2
Vanadium mg/kg 21.0 20.5 22.6 20.1 40.4
Nitrate mg/kg 8.8 6.0 21.2 4.4 34.7
SUlphate (total) mg/kg 504 150 104 209 287 530
Chrysotile (white) Category NO NO NO NO NO
Amosite (brown) Category I NO NO NO NO NO
Crocidolite (blue) Category NO NO NO NO NO
Anthophyllite Calegory NO NO NO NO NO
Actinolite Category NO NO NO NO NO
Tremolite Category NO NO NO NO NO
Non-Asbestos fibres Category P P P P P
Organic Matter % 1.1 1.0 1.5 1.6 4.2
TPH mg/kg <5.0 <5.0 11.9 6.2 335.3
TPH C1D-C12 mg/kg <5.0 <5.0 <5.0 <5.0 <5.0
TPH C12-C16 mg/kg <5.0 <5.0 <5.0 <5.0 10.9
TPH C16-C21 mg/kg <5.0 <5.0 <5.0 <5.0 127.4
TPH C21-C35 mg/kg <5.0 <5.0 11.9 6.2 187.6
TPH C35-C40 mg/kg <5.0 <5.0 <5.0 <5.0 9.4

R06I1 J..4.3; Page 6 of 9
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•• Ecas4)•• Client Project Name: St. Michael's School, Barnsley

Project Number: 06/390812

Client: CC GEOTECHNICAL

Reporting Date: Friday 15 September 2006••

•

BHfTP TP7 TP9 TP10 TPll TTl
Top Depth I m 0.70 0.70 0.70 0.70 0.70

Boltom Depth I m
Customer 10
Sample Type

Date Sampled
Receipt Date 25/08/06 25/08/06 25/08/06 25108106 25/08106

ECoS Sample 10 50610414 50610415 50610416 50610417 50610418
Matrix Type Soil Soil Soil Soil Soil

Determinand Units
Arsenic mglkg 14.3 6.3 8.3 9.3 10.4
Cadmium mgl!<g <0.2 <0.2 <0.2 <0.2 <0.2
Chromium (hexavalent) mg/kg <1.0 <1.0 <1.0 <1.0 <1.0
Chromium (total) mg/kg 13.9 12.0 20.6 16.0 19.1
Lead mg/kg 41.3 18.9 15.4 29.9 39.6
Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Selenium mglkg <1.0 <1.0 <1.0 <1.0 <1.0
Boron (water soluble) mglkg <0.5 <0.5 <0.5 <0.5 <0.5
Copper mg/kg 19.0 10.7 10.8 21.4 16.2
Nickel m9/kg 12.3 16.6 20.5 15.2 14.1
Zinc mg/kg 50.5 37.7 39.1 58.3 45.3
PAH (sum of EPA 16) mglkg 19.9 <0.1 <0.1 <0.1 <0.1
Phenols (monohydric) mgl!<g <2.0 <2.0 <2.0 <2.0 <2.0
Cyanide (free) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0
Cyanide (total) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0
Cyanide (complex) mg/kg <2.0 <2.0 <2.0 <2.0 <2.0
Sulphate (water soluble) g/lS04 0.051 0.056 0.012 0.012 0.028
Sulphide mg/kg <2.0 <2.0 <2.0 <2.0 <2.0
Sulphur (free) mglkg 7 <4 <4 <4 <4
pH N/A 7.7 7.0 6.4 6.0 6.4
Naphthalene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Fluorene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1

Phenanthrene mglkg 2.1 <0.1 <0.1 <0.1 <0.1
Anthracene mglkg 0.6 <0.1 <0.1 <0.1 <0.1
Ruoranthene mg/kg 6.0 <0.1 <0.1 <0.1 <0.1
Pyrene mg/kg 5.0 <0.1 <0.1 <0.1 <0.1
Benzo( a)anthracene mg/kg 1.3 <0.1 <0.1 <0.1 <0.1
Chrysene mglkg 1.6 <0.1 <0.1 <0.1 <0.1
Benzo(b)fluoranthene mg/kg 0.8 <0.1 <0.1 <0.1 <0.1
Benzo(k)fluoranthene mg/kg 0.8 <0.1 <0.1 <0.1 <0.1
Benzo(a)pyrene mg/kg 1.2 <0.1 <0.1 <0.1 <0.1
Indena( 1,2,3-cd)pyrene mglkg <0.1 <0.1 <0.1 <0.1 <0.1
Dibenz(a,h)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1

••••••••••
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Ecas .,
Client Project Name: St. Michael's School, Barnsley

Project Number: 0613908/2

Client: CC GEOTECHNICAL

Reporting Date: Friday 15 September 2006

BHITP TP7 TP9 TP10 TP11 TT1
Top Depth/ m 0.70 0.70 0.70 0.70 0.70

Bottom Depth 1m I
Customer 10

Sample Type
Dale Sampled

Receipt Date 25108/06 25/08/06 25108/06 25/08/06 25108106
ECoS Sample ID 50610414 50610415 50610416 50610417 50610418

Matrix Type Soil Soil Soil Soil , Soil

Deterrninand Units
Benzo(g.h.i)perylene mglkg 0.8 <0.1 <0.1 <0.1 <0.1
Barium m9/k9 88.5 30.0 54.4 56.8 55.1
Beryllium mglkg 0.9 0.6 1.1 1.2 1.2
Vanadium m91k9 25.0 18.8 19.3 25.1 29.7
Nitrate mglkg 86.8 112.1 239 7.1 20.3
SUlphate (total) m9'k9S04 I 588 395 198 320 515
Chrysotite (white) Category NO NO NO NO NO
Amosite (brown) Category NO NO NO NO NO
Crocidolite (blue) Category NO NO NO NO NO
Anthophyllite Category NO NO NO NO NO
Actinolite Category NO NO NO NO NO
Tremolite Category I NO NO NO NO NO
Non-Asbestos fibres Category P P P P P
Organic Matter % 2.7 1.6 1.7 2.6 29
TPH mg/kg 77.9 15.8 13.0 17.1 25.0
TPH C1Q-C12 mglkg <5.0 <5.0 <5.0 <5.0 <5.0
TPH C12-C16 mg/kg <5.0 <5.0 <5.0 <5.0 <5.0
TPH C16-C21 mglkg 26.1 <5.0 <5.0 <5.0 <5.0
TPH C21-C35 mg/kg 49.6 14.6 13.0 17.1 23.5
TPH C35-C40 mg/kg <5.0 <5.0 <5.0 <5.0 <5.0

R06l1J.43 : Page 8 of 9

•••

••
••••••••••••••



••• Ec:as~

• Client Project Name: SI. Michael's School, Barnsley

Project Number: 06/3908/2

Client: CC GEOTECHNICAL

Reporting Date: Friday 15 September 2006

•• Notes and Preservation Details

• ASBESTOS BULK MATERIAL ANALYSIS

• Samples analysed using polarised light optical microscopy with dispersion staining in accordance with a documented in-
house procedure based on HSG 248 - Asbestos in Bulk Materials.

KEY TO ASBESTOS RESULTS•••
The standard analytical method used for asbestos identification cannot give an accurate quantitative value for percentage
asbestos content. The following numerical categories however may be used to assess the approximate quantity of
asbestos present in the sample as submitted to the laboratory:

NO No fibres detected (based on a detection limit of 0.1% by weight)
1 Fibres detected - less than 0.1% by weight
2 Fibres detected - greater than 0.1% by weight
P Non - asbestos fibres present

•••
Quantitative estimates, to which the above numerical categories apply, are outside the scope of the laboratory's UKAS
accreditation, which covers asbestos identification oniy.

•••

•••
R06Il343 : Page 9019
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WRAS ASSESSMENT TABLE FOR WATER MAINS
SPECIFICATION



•••••••••••••••••••••••

.Geotechnical I WRAS ANALYSIS OF
CONTAMINATION DATA

Job Number
Name

06/390812
St Michaels School, Bamsley

Created by: RR
Reviewed b : PB

Arithmetric Geometric
Mean m k ) Mean mglkg)

UCLg, WRAS threshold value
(mglkg)

rsenic 9.73
Cadmium 0.20 0.20 3
Chromium (hexavalent) 1.00 1.00 25
Chromium (total) 15.18 17.12 600
Lead 26.74 47.52 SOO
Mercury 0.10 0.10 1
Selenium 1.00 1.00 3
PAH (total) 7.29 17.60 SO
Phenols (monohydric) 2.00 2.00 5
Cyanide (free) 2.00 2.00 25
Cyanide (complex) 2.00 2.00 250
Sulphide 2.00 2.00 250
Sulphur (free) 4.50 5.16 5000
pH 6.82 7.18 5<pH>8
TPH ,



APPENDIX H

HUMAN HEALTH RISK ASSESSMENT METHODOLOGY
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••• CONTAMINATION RISK ASSESSMENT METHODOLOGY

• INTRODUCTION

• CC GEOTECHNICAL utilises a range of methods to assess soil and/or groundwater contamination, as
discussed below. The toxicological data collaled by CC GEOTECHNICAL is presented within an
appendix in the Report. The data gathered is generally in accordance with the hierarchy in Clause 3.7 of
CLEA CLR 9. The hierarchy may be circumvented where more up to date authoritative data from a
toxicological study has been published from sources lower down the hierarchy.• CLEA2002
A number of SGVs have been published by DEFRA, derived using the CLEA 2002 model, and these
form the baseline approach to assessment of soil contamination. The SGVs vary according to intended
end use of the land under assessment. CC GEOTECHNICAL applies these SGVs in human heallh risk
assessment•• Where an SGV is not available, current Environment Agency advice is that. at present, the CLEA 2002
program should not be used to generate Site Specific Assessment Criteria (SSAC·s). In accordance with
this guidance CC GEOTECHNICAL does not generally use CLEA 2002 in its risk assessment for
organic contaminants. SSAC's are however, derived using the CLEA 2002 software for beryllium and
vanadium where appropriate. This approach will be reviewed when updated versions of CLEA are
released (due to be 2005).•• SNIFFER - LOOl - "Method for Detennining Site Specific Assessment Criteria"

SEPA has published a detenministic methodology for the derivation of SSAC's, which is consistent with
the CLEA methodology. The method is called "SNIFFER".• The SNIFFER methodology allows the derivation of SSAC's for non-standard land use scenarios, and
allows s~e-specific data to be used (e.g. bioavailability).• SNIFFER evaluates the exposure risk from threshold and non-threshold compounds. It cannot be used
for risk assessment from groundwater contamination.

• The SNIFFER models the following pathways:

•

.
Pathwav Number Pathway

1 Outdoor Inaestion of Oust
2 Indoor Ir'lQestion of Dust
3 Consumooon of Home-arown Veoetables
4 Ingestion of Soil Attached to Vegetables
5 Outdoor lnhalallon of Fuaitive Dust
6 Indoor Inhalation of Dust
7 Outdoor Inhalation of Soil Vapour
8 Indoor Inhalation of Soil Vaoour

TABLE 1 PATHWAYS INCLUDED IN SNIFFER

•

• CC GEOTECHNICAL uses RISC v4.02 for human health risk assessment in scenarios where SNIFFER
is unsuitable Le. where inhalation of groundwater vapours and soil and/or groundwater dermal contact
are imporiant pathways

•
SNIFFER does not assess the risk via dermal pathways but does contain mechanisms to ascertain
whether the dermal pathway should be assessed.•• RISC 114.02
Where a detailed quantitative risk assessment is required for the dermal pathway RISC v4.02 will be
used.

• The treatment of threshold and non-threshold contaminants ~h respect to toxicity and quantiflC8tion of
risk, is discussed within the CLEA methodology (DEFRA & EA-CLR10, 2002). Regulatory bodies in the
UK do not accept the concept of slope factors (mathematical models based on animal data) in risk
assessment, therefore the application of RISCv4.02 in CC GEOTECHNICAL reports is based on the
subst~ution of slope factors by appropriate toxicological data. The database in RISC v4.02 has been
updated with the toxicological data published by the Environment Agency in the CLEA TOX reports.•••



•••In RiSe v4.02, exposure risks for threshold and non-threshold compounds are evaluated using a
Hazard Quotient (HQ). The hazard quotient is a ratio of exposure to toxicity(i), for an individual chemical
and exposure pathway(j):

HQ" = ADE"I TDI'I (threshold contaminants)
HQ" = ADE"IID" (non threshold contaminants)

•
HQ'1 Hazard quotient for chemical "i" and pathway "j" •
ADE"

TDI"

Average daily intake for chemical -j- and exposure pathway -r •Tolerable Daily Inlake for eIlemical"i" and exposure pathway"j"

ID" Index dose for chemical -r and exposure pathway -r •The acceptable hazard quotient for all human receptors is 1.0

For a specific chemical, the overall risk is assessed as the summation of each HQ arising from each
applicable exposure pathway. •
Where there are two or more contaminants present that affect the same organ, then the risk of the
contaminants will be summed. •SUMMARY OF RISK ASSESSMENT TOOLS
A summary of the risk assessment tools used by CC GEOTECHNICAL is given below: •TABLE 2 • SUMMARY OF RISK ASSESSMENT TOOLS

RISK Assesses Risk From Suitable for
ASSESSMENT Ingestion Dermal Vegetable Vapour Water Vegetable non-

METHOD Pathways Contact Pathways Pathways Pathways Pathways standard
Pathwau. land uses

ClEA 2002 , ;[ ;[ -I
SGV's

SNIFFER
RiSe v-'.02 " .J .J
CCG RISK .J

•••
METHODOLOGY FOR PAH's
CLEA TOX reports have been published for 2 of the EPA 16 PAHs, namely benzo(a)pyrene and
naphthalene. •
To assess the PAHs where toxicological data is not available, CC GEOTECHNICAL adopts published
authoritative Toxicity Equivalent Factors (TEF) to assess the risk posed by these PAH's. This
methodology multiplies the 95~ UCL result for the PAH by the TEF to give a total TEF for the PAH,
expressed as equivalent Benzo(a)pyrene, which may then compared with the criteria for
Benzo(a)pyrene.

••Th,s methodology will be reviewed when the TOX reports for threshold and non-threshold PAHs are
published by DEFRA I EA. •METHODOLOGY FOR TPH's •TPH (Total Petroleum Hydrocarbons) is not a single chemical, but a collection of many different
molecules, with differing physical and toxicological properties.

The EA have published a document (Science Report P5-080fTR3) discussing the approaell for the
evaluating human health risks from TPH's in soil and the guidance has been incorporated into the
methodology employed by CC GEOTECHNICAL and is as follows; •••••



••• 1) An initial TPH (C9-C40) screen is undertaken to assess concentrations on the srte. Duplicate
samples are analysed for VOC's using a PID headspace analysis. The lack of positive reading from
the headspace analysis indicates that aromatic hydrocarbons are not present Where positive
responses are obtained, further analysis may be carried out depending on the levels recorded.

2) In Addrtion to the above a sufficient number of speeiated TPH's will be undertake to suffICiently
characterise the nature of the TPH's encountered.

3) To assess the TPH screen data, CC GEOTECHNICAL compares the data to the SSAC for the
Aliphatic ECB-EC10 fraction

4) Where the conceptual model Indicates they chlorinated aliphatic hydrocarbons or aromatic
hydrocarbons are present on the site then 50% of the samples will be analysed for VOC's
and the remainding 500/0 will be analysed for speciated TPH's.

5) Where the TPH data contains an outlier then additional speciated TPH analysis will be
undertaken to assess the 'hotspot'

•••••
STATISTICAL DATA INTERPRETATION
In any site investigation only a small fraction of the soil on the site is tested. Therefore the mean derived
from the contamination data for a contaminant may not be the same as the true mean for the
contaminant distribution on the site.

The analysis of any data set involves three steps;• 1. Determine if the data set is a normal or a skewed distribution (coefficient of variation)
2. Determine the number of samples in the analysis
3. Determination of procedure for calculation of 95~UCL• For a data set with a normal distribution where there are less than 30 samples the methodology is based

on CLEA CLR 7.• 95 I VeL - I.SD
/I =x+,r,;• t is dependant on value of n.

• CLR 7 also allows for the assessment of the maximum value to determine whether it is an outlier and
forms part of a separate population. Data sets that form more than one population should be considered
as two or more sets.

• Where all results for a contaminant are below the limit of detection, a statistical analyses will not be
undertaken.

•••••••••



APPENDIX I

•••••••••••••••••••••••

TOXICOLOGICAL INPUT PARAMETERS I GAC DERIVATION
WORKSHEETS



•••••••••••••••••••••••

CONTAMINANT RESIDENTIAL WITHOUT PLANT UPTAKE
HCV mglkg)

SGV I GAC DERMAL I COMBINED
ASC SGV/GAC

Arsenic 20 590 19.34
Cadmium 30 59000 29.98

Chromium (hexavalent) 200 17700 197.7
Chromium (total) 200 17700 197.7

Lead 450 450
Mercury 15 1770 14.87

Selenium 260 2950 238
Boron (water soluble)

Coooer
Nickel 75
Zinc

Phenols (monohydricl 21900 413000 20797
Cyanide (free) 53 53
Cyanide (total) 53 53

Cvanide (comolex) 53 53
Sulphate (water soluble l gll

S04
Sulphide

Sulphur (free)
oH

TPH
PAH (total)

Naphthalene 33.4 9076 33.3
Acenaohthylene 2030 1650
Acenaphthene 2030 1650

Fluorene 811 18514 776
Phenanthrene 2030 1650

Anthracene 6089 136153 5828
Fluoranthene 2550 136153 2503

Pyrene 255 13615 250
Benzo( a)anthracene 20.3 16.5

Chrvsene 20.3 16.5
Benzo(b lfluoranthene 20.3 16.5
Benzo(k lfluoranthene 20.3 16.5

Benzo( a lpyrene 2.03 9.08 1.65
Indeno(1,2,3-cdlpyrene 20.3 16.5
Dibenz( a,h lanthracene 2.03 1.65
Benzo(g, h,ilpervlene 20.3 16.5

Barium
Beryllium
Vanadium

Nitrate
Sulohate (total)
Organic Matter
TPH C10-C12



CONTAMINANT RESIDENTIAL WITHOUT PLANT UPTAKE
HCV maiko)

SGV I GAC DERMAL I COMBINED
ASC SGV/GAC

•••••••••••••••••••••••

TPH C12-C16
TPH C16-C21
TPH C21-C35
TPH C35-C40

TPH Aromatic EC5-EC7 0.134 171 0.133
TPH Aromatic EC7-EC8 3 118000 2.9

TPH Aromatic EC8-EC10 15.99 24000 15.97
TPH Aromatic EC10-EC12 79.6 24000 77.0
TPH Aromatic EC12-EC16 291.7 24000 288.1
TPH Aromatic EC16-EC21 608 17700 587.8
TPH Aromatic EC21-EC35 608 17700 587.8

TPH Aliphatic EC5-EC6 24.07 >1000000 24.06
TPH Aliphatic EC6-EC8 52.79 >1000000 52.78

TPH Aliphatic EC8-EC10 9.96 59000 9.95
TPH Aliphatic EC10-EC12 45.28 59000 52.54
TPH Aliphatic EC12-EC16 198.54 59000 197.8
TPH Aliphatic EC16-EC34 40596 >1000000 3901

Benzene 0.134 171 0.133
Toluene 3 118000 3

Ethyl Benzene 16 59000 15.99
m+p-Xylene 22.91 105610 22.90

o-Xylene 22.91 105610 22.90



•••••••••••••••••••••••

Derivation of ASC for the Dermal Pathway

Equation 3.1 from CLEA CLR 10

ADE = IRDERMAL X EF X ED
BWxAT

ADE - Average Daly Exposure (mg/kg bw/day)
IRoERMAL- Chemical Exposure Rate via the Dermal Pathway
EF - Exposure Frequency (days/year)
ED - Exposure Duration (years)
BW - Body Weight (kg)
AT - Averaging Time (day)

Equation 6.6 from CLEA CLR 10

DA - Average Absorbed Contaminant dose per unit area of skin (mg/cm2/day)
Askin- Exposed Skin Area (cm2

)

Fdust - Fraction of locally derived soil in indoor dust

C = BWxATxHCV
.. ,I ((AFx ABS x AAKIN)OUro<JOR+ (AFx ABS x ASKIN x FDUST),NDOOR)X EF x EDx 10-'

Coo;1is equivalent to ASCdennaJ

1 1

The SSAC including the dermal pathway is:

----- + -----
SSACTOTAL SSACSNIFFER ASCCDERMAL



For residential scenarios (both Residential With and Without Plant Uptake) the
following input parameters are used:

BW
AT
A Fouldoor

AFindoor
ABS
Askin-ouldoor

Askin-indoor

ED
ED
10.6
HCV

= 11.15kg
= 2190 days
=1 mg/cm2

=0.06mg/cm2

= CONTAMINANT SPECIFIC
=544cm2

= 685cm2

= 120 days
= 6 years
= conversion factor for kg to mg
= CONTAMINANT SPECIFIC

For Residential scenarios ASCDERMALis:

- Taken from SNIFFER
- Taken from SNIFFER
- Taken from CLEA Briefing Note 1
- Taken from CLEA Briefing Note 1

- Time Averaged exposed skin
based on data from CLEA Briefing
Note 1

- Time Averaged exposed skin
based on data from CLEA Briefing
Note 1
- Taken from CLEA CLR 10
- Taken from CLEA CLR 10

11.15x 2190x /lCV
ASCOERMAI. (( ) ( ))IxABSx544 + 0.06xABSx685xO.75 x120x6xlO-b

ASC . 24418.5 33914583.33HCV HCV= = 5899998---
oww ((544x ABS)+ (30.825x ABS))x 0.00072 574.825 ABS . ABS

•••••••••••••••••••••••



•••••••••••••••••••••••

CONTAMINANT ABS HCV ASCDERMAL

Arsenic 0.03 0.0003 590.00
Cadmium 0.001 0.001 59,000

Chromium (hexavalent) 0.01 0.003 17,700
Chromium (total) 0.01 0.003 17,700

Lead
Mercury 0.01 0.0003 1,770
Selenium 0.01 0.005 2,950

Nickel 0.01 0.005 29,500
Phenols (monohydric) 0.1 0.7 413,000

Naphthalene 0.13 0.02 9076.92
Fluorene 0.13 0.04 18,514

Anthracene 0.13 0.3 136,153
Fluoranthene 0.13 0.3 136,153

pyrene 0.13 0.03 13,615
Benzo(a)pyrene 0.13 0.00002 9.08

TPH Aromatic EC5-EC7 0.1 0.00029 171
TPH Aromatic EC7-EC8 0.1 0.2 118,000
TPH Aromatic EC8-ECIO 0.1 0.04 24,000

TPH Aromatic ECIO-ECI2 0.1 0.04 24,000
TPH Aromatic ECI2-ECI6 0.1 0.04 24,000
TPH Aromatic ECI6-EC21 0.1 0.03 17,700
TPH Aromatic EC21-EC35 0.1 0.03 17,700

TPH Aliphatic EC5-EC6 0.1 5 >1,000,000
TPH Aliphatic EC6-EC8 0.1 5 >1 000,000

TPH Aliphatic EC8-EC I 0 0.1 0.1 59,000
TPH Aliphatic ECIO-ECI2 0.1 0.1 59,000
TPH Aliphatic EC 12-EC16 0.1 0.1 59,000
TPH Aliphatic EC 16-EC34 0.1 2.0 >1,000,000

Benzene 0.1 0.00029 171
Toluene 0.1 0.2 118,000

Ethyl Benzene 0.1 0.1 59,000
M+p-Xylene 0.1 0.179 105,610

o-Xylene 0.1 0.179 105,610

Basis and Background of the Soil Remediation Standards for the Combined
Ingestion and Dermal Absorption Pathway

References:

Draft Human Health and Ecological Risk Assessment for the Georgia-Pacific
Califomia Wood Products Manufacturing Facility



INPUT DATA FOR GAC'S

•••••••••••••••••••••••

Assumptions made in the derivation of GAC's:

The following assumptions have been made in the derivation of GAC's:

• The soil is a sand matrix
• The Soil Organic Matter Content is 1%

The input parameters used in the derivation worksheets are presented hereunder:

Parameter Value Justification
Childhood Ingestion 0.485 Taken from Table 3.6

Factor LQ01
Time Averaged Body 11.15kg Table 3-2 of LQ01

Weioht
Childhood Inhalation 0.362 Taken from Table 3-6 of

Factor LQ01
Time Averaged Body 0.93m Table 3-4 of LQ01

Heioht
Soil Density 1.6 q dry weiqhUcm3 CLEA Briefina Note 2

Soil-Water content by 0.15 cm'!cm' CLEA Briefing Note 2
volume (Water filled

Dorositv\
Soil-Air content by 0.31 cm'!cm' CLEA Briefing Nate 2
volume (Air filled

Dorositv\
Dilution Ratio 20,000 Taken from LQ01 (page

63)
Temperature 12°C Taken from 6.99 of

CLEA CLR 10
Ambient air velocity in 3m!s Taken from LQ01

the mixino zone
Source Zone Width 15m LQ01

Parallel to Wind
Direction

Depth to Subsurface 1m LQ01
Contamination

Receptor Data Used in the Derivation of GAC's:

The critical receptor for the 'Residential Without Plant Uptake' scenario is a female child.

The selection of an Exposure Duration and averaging period of 0-6 years is considered

appropriate; hence the averaging time is 2190 days, a Time Averaged Body Weight

(TABW) of 11.15kg and a Time Averaged Body Height (TABH) of10.93m.



•••••••••••••••••••••••

ARSENIC

Arsenic occurs naturally in many soils. A survey of 2691 uncontaminated sites is (Berrow and

Reaves, 1984) indicates that the mean concentration of arsenic in 'uncontaminated' soils to be 10

mg/kg. Urban surveys of soils in Wolverhampton and Stoke has reported arsenic concentrations

in the range of 2-167mg kg" (EA, in preparation).

The data collated from literature review of the toxicological properties of arsenic are summarised

below:

Data Organisation Reference
Authoritative UK Yes DEFRA CLEA CLR TaX 1 - March

Bodies 2002
European Commission N/A

Committees
Other national N/A
oraanisations
Authoritative N/A
oraanisations

A summary of the toxicological properties are presented below:

Description effects Source
Acute Oral 70mg - Lethal Severe gastroinintestional CLEA CLR TaX 1
Toxicity Dose damage and heamorrhaging,

vomiting and diarrhea, cramps
and cardiac abnormalities

Repeated oral Index Dose is Skin cancer, thickening the CLEA CLR TaX 1
toxicity 0.3).1g/kg walls blood vessels

bw/dav
Inhalation Toxicity Index Dose is Lung cancer CLEA CLR SGV 1

0.002).1g/kg
bw/dav

Epidermological studies indicate that skin lesions are the most sensitive indicator of chronic

toxicity.

The ingestion Index Dose is based on WHO drinking water guidance of 10).lgll, which has an

associated lifetime excess cancer risk of 6x10....

The dermal and inhalation pathways account for less that 1% of the overall exposure (CLEA CLR

SGV 1), hence they have not been taken into account.



•
CADMIUM

••Cadmium occurs naturally in soils, but is normally expected to be less than 1mg/kg

(Alloway, 1995). ••The data collated from literature review of the toxicological properties cadmium are summarized

below; ••Data Or!lanisation Reference
Authoritative UK Yes DEFRA CLEA CLR TOX 3

Bodies
European Commission N/A

Committees
Other national N/A
oraanisations
Authoritative N/a
oraanisations

••
A summary of the toxicological properties are presented below; ••Description effects Source

Acute Effects Lethal Dose Hemorrhages in the CLEA CLR TOX 3
25mg/kg bw gastrointestinal tract, odema,

severe liver and kidney
dama~e

Ingestion and TDI;'9 11'9/kg Damage to the kidneys CLEA CLR TOX 3 -
inhalation chronic bw/day JECFA

exposure
Inhalation Toxicity 10;," Nasal itching, runny nose, CLEA CLR TOX 3

0.0011'9/kg nose bleeding, nasal mucosal
bw/day atrophy, bronchitis, pneumonia

and lunQcancer

•••
The background exposure data for cadmium is presented below: •

MDI
Source

CLEA CLR TOX 3 ••••
The empirical relationship between plant uptake and pH of the soil should not be used where the

pH is less than 6.5, and the soil to plant concentration factor should be determined on a site

specific basis.

The dermal and inhalation pathways account for less that 1% of the overall exposure (CLEA CLR

SGV 3), hence they have not been taken into account. This may not be the case on sites where:

• The majority of the site is bare for long periods and dryiwindy conditions prevail

• Activities such as vehicle movements increase dust generation

• The contamination itself is in a dry and/or dusty form ••••



•••••••••••••••••••••••

HEXAVALENT CHROMIUM

Cadmium is a common element in rocks, and soils in England and Wales have a chromium

content in the range of 0.2mg/kg to 838mg/kg, with a median of 39.2mg/kg (McGrath and

Loveland, 1992)

The data collated from literature review of the toxicological properties of chromium are

summarized below;

Data Or!lanisation Reference
Authoritative UK Yes DEFRA CLEA CLR Tax 4 - March

Bodies 2002
European Commission N/A

Committees
Other national N/A
oraanisations
Authoritative N/A
organisations

A summary of the toxicological properties are presented below;

Description effects Source
Acute Effects Lethal Dose - Hemorrhaging in the CLEA CLR TaX 4

300mg gastrointestinal tract, odema,
severe kidney and liver
damaae

Ingestion and TDI'"9 3~g/kg Affects on gastrointestinal tract CLEA CLR TaX 4
inhalation chronic bw/day (oral ulcer, diarrhea, vomiting,

exposure abdominal pain and
indiqestion) and the blood

Inhalation Toxicity 10'"9 Lung cancer CLEA CLR TaX 4
0.0013\lg/kg
bw/dav

osure data for hexavalent chromium is resented below:
Value Source

13u Ik bw/da CLEA CLR TaX 4

The SGV for hexavalent chromium is also used for total chromium as it is assumed that all other

forms of chromium in the soil can be transformed to the hexavalent form.

The dermal and inhalation pathways account for less that 1% of the overall exposure (CLEA ClR

SGV 3), hence they have not been taken into account. This may not be the case on sites where:

• The majority of the site is bare for long periods and dry/windy conditions prevail

• Activities such as vehicle movements increase dust generation



SSAC = (LDLo/UF)x BW
OTSJR

•••••••••••••••••••••••

• The contamination itself is in a dry and/or dusty form

INORGANIC FREE CYANIDE

The GAC for free cyanide for the 'Residential With Plant Uptake' scenario is 53mg/kg.

The data collated from literature review of the toxicological properties chromium are summarized

below;

Data Organisation Reference
Authoritative UK Yes DEFRA CLEA CLR TOX 5 - March

Bodies 2002
European Commission N/A

Committees
Other national N/A
organisations
Authoritative N/A
organisatlons

A summary of the toxicological properties are presented below;

DescriDtion effects Source
Acute Effects Fatal oral Death CLEA CLR TOX 5

dose O.56mg
kg-1 bw

Fatal dermal
dose 100mg
kq-1 bw

The GAC for free cyanide is based on acute effects and is derived using the following algorithm:

where LDLa is the lowest lethal dose, UF is the safety factor, BW is body weight, and OTSIR is

time soil ingestion rate.

Based on a LDLa of 0.56mg/kg bw/day, an UF 50, a BW 11.15kg and an OTSIR 2g, the GAC is

53mg/kg.

The dermal and inhalation pathways account for less that 1% of the overall exposure (CLEA CLR

SGV 3), hence they have not been taken into account.



•••••••••••••••••••••••

Soil parameters are based on a sandy soil and have been taken from CLEA CLR 10 and/or the

CLEA Briefing Notes

MERCURY

The data collated from literature review of the toxicological properties of mercury are summarised

below;

Data Oraanisation Reference
Authoritative UK Yes DEFRA CLEA CLR TaX 7 - March

Bodies 2002
European Commission N/A

Committees
Other national N/A
or!lanisations
Authoritative N/A
or!lanisations

A summary of the toxicological properties for elemental mercury are presented below;

DescriDtlon effects Source
Acute Effects from 1mg/mo Damage to major organs, CLEA CLR TaX 7
inhalation Darticularlv the lunos
Inhalation chronic TDI;ng0.3IJg/kg Damage to the kidneys CLEA CLR TaX 7
exposure bw/dav

A summary of the tDxicological properties for inDrganic mercury are presented below;

Descriotlon effects Source
Acute Effects Lethal DDse - Severe gastrointestinal CLEA CLR TaX 7

0.7g damage, cardiovascular
collapse, renal failure.

Ingestion and TDI;ng0.3IJg/kg Damage to the kidneys CLEA CLR TaX 7
inhalation chronic bw/day

eXDosure
Inhalation Toxicity IDing 0.31Jg/kg CLEA CLR TaX 7

bw/dav

The background exposure data fDr inDrganic mercury is presented below:

MOl
SDUrce

CLEA CLR TaX 7

• The majority Df the site is bare for long periods and dry/windy conditiDns prevail

• Activities such as vehicle movements increase dust generation

The dennal and inhalation pathways account for less that 1% of the overall exposure (CLEA CLR

SGV 5), hence they have not been taken into account. This may not be the case on sites where:



• The contamination itself is in a dry andl

NICKEL

The SGV published for nickel by the Environ

scenario is 50mg/kg.

The data collated from literature review of th

below;

Data
Authoritative UK Yes

Bodies
European Commission N/A

Committees
Other national N/A
orQanisations
Authoritative N/A
orQanisations

or dusty form ••ment Agency for the 'Residential With Plant Uptake' •
e toxicological properties of nickel are summarised ••••

DEFRA
Reference

•
Or anisation

CLEA CLR TOX 8 - March
2002

A summary of the toxicoiogical properties for nickel is presented below: •
Oescri tion effects

CLEA CLR TOX 8Headache, nausea, vomiting,
insomnia, irritability and

ulmona lesions

Acute Effects Lethal Dose -
382mg/m3

Source ••TOI;09 5llg/kg
bw/da

Damage to the kidneys CLEA CLR TOX 8Ingestion chronic
ex osure

TDI;oh I 10;09
0.006Ilg/kg
bw/da

Inhalation Toxicity Reduction body weight CLEA CLR TOX 8 •
The background exposure data for nickel is presented below:

MOlin es ion

MDlinhalatlo

•
Source •••

CLEA CLR TOX 8
CLEA CLR TOX 8

The dermal and inhalation pathways account for less that 1% of the overall exposure (CLEA CLR

SGV 7). hence they have not been taken into account. This may not be the case on sites where:

• The majority of the site is bare for long periods and dry/windy conditions prevail

• Activities such as vehicle movements increase dust generation

• The contamination itseif is in a dry and/or dusty form

•••••



'.••••••••••••••••••••••

SELENIUM

The data collated from literature review of the toxicological properties of selenium are summarized

below;

Data Oraanisation Reference
Authoritative UK Yes OEFRA CLEA CLR TOX 10 - March

Bodies 2002
European Commission N/A

Committees
Other national N/A
oraanisations
Authoritative N/A
organisalions

A summary of the toxicological properties for selenium is presented below;

Description of effects Source
Acute Effects Lethal dose Fever, dermatitis, anorexia and CLEA CLR TOX 8

250mQ death
Ingestion chronic TOI;09 5~g/kg Damage to the kidneys CLEA CLR TOX 8

exposure bw/day
Inhalation Toxicity TDI;oh / 10;09 Reduction body weight CLEA CLR TOX 8

O.OO6~g/kg
bw/dav

The background exposure data for selenium is presented below:

MDl,o 10

Source
CLEA CLR TOX 10

The dermal and inhalation pathways account for less that 1% of the overall exposure (CLEA CLR

SGV 9), hence they have not been taken into account. This may not be the case on sites where:

• The majority of the site is bare for long periods and dry/windy conditions prevail

• Activities such as vehicle movements increase dust generation

• The contamination itself is in a dry and/or dusty form
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NAPHTHALENE

Structure naphthalene

The data collated from literature review of the toxicological properties of naphthalene are

summarised below;

Data Organisation Reference
Authoritative UK Yes DEFRA CLEA CLR TOX 20 - April

Bodies 2002
European N/A

Commission
Committees

Other national N/A
oraanisations
Authoritative N/A
oraanisations

A summary of the toxicological properties for naphthalene is presented below;

DescriDtion effects Source
Acute LD In humans, the deliberate ingestion of naphthalene CLEA CLR

Effects 2000mg mothballs has caused nausea, vomiting, lethargy, TOX20
ataxia, convulsions, abdominal pain, hemolytic anemia
(resulting from red cell breakdown), liver toxicity, renal
failure, coma and death (ATSDR, 1995; EC-JRC,
2003; IPCS, 1998).

Ingestion 20U9/k9 Oral toxicity was moderate in mice (LD50 400 to 700 CLEA CLR
chronic bw/day m9 kg-1 bw (milligrams per kil09ram body wei9ht» TOX20

exposure and moderate to low in rats (LD50 about 500 to 9400
mg kg-1 bw) (EC-JRC, 2003; IPCS, 1998). An 8-hour
LC50 value greater than 0.5 mg L-1 (500 mg m-3) air
for inhalation has been reported for rats (IPCS, 1998).
Bronchiolar necrosis was seen in mice exposed for 4
hours at 0.1 mg L-1 (100 mg m-3) (Buckpilt and
Franklin, 1989). Acute dermal toxicity in rats was low
(LD50 > 2500 g kg-1 bw; probably 24/48-hour covered
contact) (EC-JRC, 2003; IPCS, 1998). Rodents do not
appear to be sensitive to the blood effects
naphthalene, and this should be considered when
using rodent data to derive tolerable naphthalene
exposure levels for humans. Naphthalene induced
hemolytic anemia has been reported in dogs (Zuelzer
and Apt, 1949).



-~--- --------------------------•••••••••••••••••••••••

Chronic 0.86 Individuals living in houses where large numbers CLEA CLR
Inhalation mg/kg mothballs were TOX20
Toxicity bw/day distributed have suffered anemia and kidney effects

(ATSDR. 1995; EC-JRC. 2003; IPCS. 1998). There is
limited evidence linking occupational inhalation
naphthalene with cataracts in humans. but the studies
are old and typically involved co-exposure to other
substances (ATSDR. 1995; EC-JRC. 2003; IPCS,
1998). No reports lung damage to humans exposed to
naphthalene by the inhalation (or any other) route were
found during this review. A woman who ingested 400
mg naphthalene per day for 7 days (for medicinal
purposes) suffered numb extremities and enlarged
liver and spleen. while hemoglobin and albumin were
detected in the urine (MacGregor, 1954).

The background exposure data for naphthalene IS presented below:

Source
MDl'n ti CLEA CLR TOX 20
MOl h 'n CLEA CLR TOX 20

The USEPA classes naphthalene as a 'possibly carcinogenic to humans·.

The physical properties of naphthalene used in the derivation of GAC's are presented below:

Pro e Value Source

Kow (octanollwater 2511 I water per I octanol BP RISC V4.03 DATABASE
artitlon coefficient

Koc (organic carbon- 2000 cm Ig BP RISC V4.03 DATABASE
water partition

coefficient
Dimensionless Henry's 0.0198 BP RISC V4.03 DATABASE

constant
Diffusion coefficient in 7.5x10· m Is BP RISC V4.03 DATABASE

water
Diffusion coefficient in 5.9x10 m Is BP RISC V4.03 DATABASE

soil air
Molecular wei ht 128.2 Imole BP RISC V4.03 DATABASE
Saturated vapour 0.085 mmHg BP RISC V4.03 DATABASE

ressure



•••••••••••••••••••••••

BENZO(a)PYRENE

Structure benzo(a)pyrene

The data collated from literature review of the toxicological properties of benzo(a)pyrene are

summarized below;

Data Oraanisation Reference
Authoritative UK Yes DEFRA CLEA CLR TOX 2 - April

Bodies 2002
European N/A

Commission
Committees

Other national N/A
organisations
Authoritative N/A
organisations

A summary of the toxicological properties for benzo(a)pyrene is presented below;

DescriDtion effects Source
Acute Effects Lethal dose Death CLEA CLR TOX 2

for mice
1,600mQ

Ingestion chronic 10;n90.021l9/kg Dermatitis, breathing CLEA CLR TOX 2
exposure bw/day problems, chest pains, skin

and lung cancer, depressed
immune svstem

Chronic ID;nh 7ng/kg Lung cancer CLEA CLR TOX 2
Inhalation bw/day
Toxicitv

Chronic Dermal N/A Skin cancer CLEA CLR TOX 2
Toxicitv

The USEPA classes benzo(a)pyrene as a "probable human carcinogen".

The ingestion Index Dose is based on WHO guidelines 0.71l9/L, which is based on an excess

lifetime cancer risk 10.5 (WHO 1996).

The inhalation Index Dose is based on the air quality standard 0.25ng/m3.



•••••••••••••••••I.
••'.••

No toxicological data is available for the dermal pathway.

A review of the primary literature (Neal 1967) indicates that benzo(a)pyrene may be a non-

threshold substance. A plot of dose versus reaction is presented below:

e 1200
E
3 100

.,/'E 80.. r..
'" 605 /1 40• /.Ji 20E

~'3 0
-"0.

"#
0.001 0.01 0.02 0.03 0.04 0.045 0.05 0.1 0.25

mg BaP per 9 of food

The physical properties of benzo(a)pyrene used in the derivation of GAC's are presented below:

Property Value Source

Kow (octanollwater partition 1258925 I water per I BP RISC V4.03
coefficient)' octanol DATABASE

Koc (organic carbon-water partition 1000000 cm'/g BP RISC V4.03
coefficient) DATABASE

0.0000463 BP RISC V4.03
Dimensionless Henrv's constant DATABASE

9x10"v m"/s BP RISC V4.03
Diffusion coefficient In water DATABASE

4.3x1O~m"/s BP RISC V4.03
Diffusion coefficient in soil air DATABASE

252.3 BP RISC V4.03
Molecular weiaht DATABASE

5.5x10·' mmHg BP RISC V4.03
Saturated vapor pressure DATABASE



PHENOL

•••••••••••••••••••••••

The data collated from literature review of the toxicological properties of phenol are summarized

below;

Data OrQanisation Reference
Authoritative UK Yes DEFRA CLEA CLR TOX 9 - April

Bodies 2002
European N/A

Commission
Committees

Other national N/A
organisations
Authoritative N/A
organisations

A summary of the toxicological properties for phenol is presented below;

Descriotion effects Source
Acute Effects LD 140mg/kg Nercosis, cardiovascular CLEA CLR TOX 9

bw effects, cardiovascular effects,
metabolic acidosis and
cvanosis

Ingestion chronic TDI;ng-0.7mg/kg Mouth sores, diarrhea and CLEA CLR TOX 9
exposure bw/dav dark urine

The physical properties of phenol used in the derivation of the SGV are presented below:

Property Value Source

Log Kow (octanollwater 1.47 CLEA SGV 8
partition coefficientl

Log Koc (organic 1.46 cmO/g CLEA SGV 8
carbon-water partition

coefficientl
Dimensionless Henry's 3.97x10·' atm.mo.mol' CLEA SGV 8

constant
Diffusion coefficient in 9.1x1O"vm'/s CLEA SGV 8

water
Diffusion coefficient in 8.2x1O~m'/s CLEA SGV 8

soil air



••••••••••••••••••••
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Saturated vapor 48 Pa CLEASGV 8
pressure

Molecular Weight 94.11 <:llmol CLEASGV 8

FLUORENE

Structure of Fluorere

The data collated from literature review of the toxicological properties of fluorene are summarized

below;

Data Oraanisation Reference
Authoritative UK No

Bodies
European No

Commission
Committees

Other national Yes IRIS www.epa.govliris
orQanisations
Authoritative NIA
oraanisations

The selected Relevant Health Criteria value for ingestion for fluorene as a threshold substance

was the Oral Reference Dose. which is equivalent to the TOI.

The Oral TOI is 0.04mglkg bwlday. No information on the MOl has been found during the

literature search. hence the TOSI is assumed to be 20% of the TOI.

The data is based on Mouse oral subchronic toxicity study. Prepared by Toxicity Research

Laboratories, LTD., Muskegon. MI for the fice Solid Waste, Washington, DC.

The USEPA have a low confidence in the RID (TOI).

Soil parameters have been taken from CLEA CLR 10 andlor the CLEA Briefing Notes

http://www.epa.govliris


-I••••••••••••••••••••••

The physical properties of fluorene used in the derivation of GAC's are presented below:

ProDertv Value Source

Kow (octanollwater 15848 I water per I octanol BP RISC V4.03 DATABASE
Dartition coefficient!
Koc (organic carbon- 14000 cmv/g BP RISC V4.03 DATABASE

water partition
coefficient)

Dimensionless Henry's 0.0261 BP RISC V4.03 DATABASE
constant

Diffusion coefficient in 7.9x10"um'ls BP RISC V4.03 DATABASE
water

Diffusion coefficient in 3.6x10"m'/s BP RISC V4.03 DATABASE
soil air

Saturated Vapor 0.0084 mmHg BP RISC V4.03 DATABASE
Pressure

Molecular Weiaht 166.2 Qlmole BP RISC V4.03 DATABASE

ANTHRACENE

The data collated from literature review of the toxicological properties of anthracene are

summarized below;

Data Draanisalion Reference
Authoritative UK No

Bodies
European No

Commission
Committees

Other national Yes IRIS www.epa.govliris
oraanisations
Authoritative N/A
oraanisations

The selected Relevant Health Criteria value for ingestion for anthracene as a threshold substance

was the Oral Reference Dose, which is equivalent to the TO!.

The Oral TDI is 0.3mg/kg bw/day. No information on the MOl has been found during the literature

search; hence the TDSI Is assumed to be 20% of the TO!.

The data is based on a Subchronic toxicity in mice with anthracene. Final Report. Hazelton

Laboratories America, Inc. Prepared for the fice of Solid Waste, Washington, DC.

http://www.epa.govliris


•••••••••••••••••••••••

The USEPA have a low confidence in the RID (TDI).

The physical properties of anthracene used in the derivation of GAC's are presented below:

Property Value Source

Kow (octanollwater 39810 I water per I octanol BP RISC V4.03 DATABASE
partition coefficient)
Koc (organic carbon- 30000 cmJ/9 BP RISC V4.03 DATABASE

water partition
coefficient!

Dimensionless Henry's 0.00267 BP RISC V4.03 DATABASE
constant

Diffusion coefficient in 7.7x10·'"m'/s BP RISC V4.03 DATABASE
water

Diffusion coefficient in 3.2x10"'m'/s BP RISC V4.03 DATABASE
soil air

Saturated Vapor 0.0000027mmHg BP RISC V4.03 DATABASE
Pressure

Molecular Weight 178.2 q/mol BP RISC V4.03 DATABASE

FLUORANTHENE

The data collated from literature review of the toxicological properties of f1uoranthene are

summarized below;

Data Or!lanisation Reference
Authoritative UK No

Bodies
European No

Commission
Committees

Other national Yes IRIS www.epa.gov/iris
organisations
Authoritative N/A
organisations

The Oral TDI is 0.3mg/kg bw/day. No information on the MOl has been found during the literature

search, hence the TDSI is assumed to be 20% of the TDI.

The data is based on a 13-Week mouse oral subchronic toxicity study. Prepared by Toxicity

Research Laboratories, Ltd., Muskegon, MI for the fice Solid Waste, Washington, DC.

http://www.epa.gov/iris


The USEPA have a low confidence in t

The critical receptor for this scenario is

averaging period 0-6 years is consider

Soil parameters have been taken from

The physical properties of fluoranthene

Property

Kow (octanollwater 125892 I
Dartition coefficient)
Koc (organic carbon- 1

water partition
coefficient)

Dimensionless Henry's
constant

Diffusion coefficient in 6.
water

Diffusion coefficient in
soil air

Saturated Vapour 1.
Pressure

Molecular Weicht

PYRENE

The data collated from literature revie

below;

Data
Authoritative UK No

Bodies
European Commission No

Committees
Other national Yes
orcanisations
Authoritative NIA
orQanisations

The selected Relevant Health Criteria

the Oral Reference Dose, which is equi

a female adult. The selection of an Exposure Duration and

ed appropriate, as is the chosen receptor body weight.

he RfD (TOI).

CLEA CLR 10 andlor the eLEA Briefing Notes

used in the derivation of GAC's are presented below:

•••••••••••••••••••••••

Value

water per I octanol

Source

BP RiSe V4.03 DATABASE

10000 em Ig BP RiSe V4.03 DATABASE

0.00066

4x10' m Is

BP Rise V4.03 DATABASE

BP Rise V4.03 DATABASE

3.0x10 m Is BP Rise V4.03 DATABASE

2x10 mmHg

202.3 Imol

BP Rise V4.03 DATABASE

BP Rise V4.03 DATABASE

w of the tOXicological properties of pyrene are summarized

Or anisation Reference

IRIS

value for ingestion for pyrene as a threshold substance was

valent to the TD!.

www.epa.gov/iris

http://www.epa.gov/iris


•••• The Oral TDI is 0.03mg/kg bw/day. No information on the MDI has been found durin

literature search, hence the TDSI is assumed to be 20% of the TDr.

• The data is based on a Mouse Oral Subchronic Toxicity Pyrene. Study conducted by T

• Research Laboratories, Muskegon, MI for the fice Solid Waste, Washington, DC.

• The USEPA have a low confidence in the RID (TDI).

• Soil parameters have been taken from CLEA CLR 10 and/or the CLEA Briefing Notes

The physical properties of pyrene used in the derivation GAC's are presented below:• ProDertv Value Source• Kow (octanollwater 125892 I water per I octanol BP RISC V4.03 DATABASE
Dartition coefficient!
Koc (organic carbon- 110000 cm'/g BP RISC V4.03 DATABASE• water partition

coefficlent\
Dimensionless Henry's 0.000137 BP RISC V4.03 DATABASE• constant
Diffusion coefficient in 7.2x10·'um</s BP RISC V4.03 DATABASE

water• Diffusion coefficient in 2.7x10~m</s BP RISC V4.03 DATABASE
soil air

Saturated Vapor 2.5x10~ mmHg BP RISC V4.03 DATABASE• Pressure
Molecular Wei!lht 202.3 q/mol BP RISC V4.03 DATABASE

• ACENAPHTHYLENE

There is currently no toxicological data available, hence Toxicity Equivalent Factors (TEF)• been used do derive an GAC based on the GAC benzo(a)pyrene.

• The TEF for acenaphthylene is 0.001.

• ACENAPHTHENE

• There is currently no toxicological data available, hence Toxicity Equivalent Factors (TEF)

been used do derive an GAC based on the GAC benzo(a)pyrene.• The TEF for aecnaphthene is 0.001.

•••

g the

oxicity

have

have



------------------------------- ••
BENZO(A)ANTHRACENE

There is currently no toxicological data available. hence Toxicity Equivalent Factors (TEF) have

been used do derive an GAG based on the GAG benzo(a)pyrene.

BENZO(K)FLUORANTHENE

••••••••••••••••••••

The TEF for benzo(a)anthracene is 0.1

PHENANTHRENE

There is currently no toxicological data available. hence Toxicity Equivalent Factors (TEF) have

been used do derive an GAG based on the GAG benzo(a)pyrene.

The TEF for phenanthrene is 0.001.

CHRYSENE

There is currently no toxicological data available. hence Toxicity Equivalent Factors (TEF) have

been used do derive an GAG based on the GAG benzo(a)pyrene.

The TEF for chrysene is 0.1

BENZO(B)FLUORANTHENE

There is currently no toxicological data available. hence Toxicity Equivalent Factors (TEF) have

been used do derive an GAG based on the GAG benzo(a)pyrene.

The TEF for benzo(b)fJuoranthene is 0.1

There is currently no toxicological data available. hence Toxicity Equivalent Factors (TEF) have

been used do derive an GAG based on the GAG benzo(a)pyrene.

The TEF for benzo(k)fJuoranthene is 0.1

INDENO(1.2,3-CD)PYRENE

There is currently no toxicological data available, hence Toxicity Equivalent Factors (TEF) have

been used do derive an GAG based on the GAG benzo(a)pyrene.



------------ --------- -------------------------•••••••••••••••••••••••

The TEF for indeno(1,2,3-CD)pyrene is 0.1

DEBENZ(A,H)ANTHRACENE

There is currently no toxicological data available, hence Toxicity Equivalent Factors (TEF) have

been used do derive an GAC based on the GAC benzo(a)pyrene.

The TEF for dibenz(a,h)anthracene is 1.0

BENZO(G,H,I)PERYLENE

There is currently no toxicological data available, hence Toxicity Equivalent Factors (TEF) have

been used do derive an GAC based on the GAC benzo(a)pyrene.

The TEF for benzo(g,h,I)perylene is 0.1

HYDROCARBONS

AROMATIC EC5·EC7 (BENZENE)

The data collated from literature review of the toxicological properties of the aromatic EC5-EC7

(benzene) fraction are summarized below;

Data Organisation Reference
Authoritative UK Yes DEFRA CLEA CLR TOX 11

Bodies
European No

Commission
Committees

Other national No
oraanisations
Authoritative N/A
organisations

The oral index dose for benzene is 0.00029mg/kg bw/day and the inhalation index dose is

0.00091mglkg bw/day.

The physical properties the aromatic EC5-EC7 fractions used in the derivation of GAC's are

presented below:



••
Pro ert Value Source •Kow (octanollwater 12589254 BP RISe V4 03 DATABASE

Dartition coefficientl
Koc (organic carbon- 59 BP RiSe V4.03 DATABASE •water partition

coefficient)
Dimensionless Henry's 0.228 BP RiSe V4.03 DATABASE •constant
Diffusion coefficient in 9.8x10·'O BP RiSe V4.03 DATABASE

water •Diffusion coefficient in 8.8x10'" BP RiSe V4.03 DATABASE
soil air

Saturated Vapor 95 BP RiSe V4.03 DATABASE •Pressure
Molecular Wei!:lht 78 BP RiSe V4.03 DATABASE •

AROMATIC EC7·EC8 (TOLUENE) •The data collated from literature review of the toxicological properties of the Aromatic EC7-EC8

(toluene) fraction are summarized below; •
Data OrllanisatiDn Reference •Authoritative UK Yes DEFRA eLEA CLR TOX 14

Bodies
European No •Commission

Committees
Other national No •organisations
Authoritative N/A
oraanisations •The oral tolerable daily intake for toluene is 200ug/kg bw/day and the inhalation tolerable daily

intake is 74ug/kg bW/day. ••The mean daily intake for toluene is 1Oug/day for ingestion and 124ug/day for inhalation. •AROMATIC EC8-EC10 •The data collated from literature review of the toxicological properties of the aromatic EC8-EC10

fraction are summarized below; ••••



Data Or anisation Reference

European
Commission

NoAuthoritative UK
Bodies

No

• Committees
Other national Yes TPHCWG
oraanisations• Authoritative N/A
organisations

• The ingestion tolerable daily intake for the aromatic EC8-EC10 fraction is 0.04mg/kg bw/day and

the inhalation tolerable daily intake is 0.04mg/kg bw/day.•• No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.•• The physical properties the aromatic EC8-EC10 fractions used in the derivation of GAC's are

presented below:• Property Value Source• Kow (octanollwater 1258.9254 BP RISC V4.03 DATABASE
partition coefficient)• Koc (organic carbon- 1600 BP RISC V4.03 DATABASE

water partition
coefficient!• Dimensionless Henry's 0.49 BP RISC V4.03 DATABASE

constant
Diffusion coefficient in 1xl 0" BP RISC V4.03 DATABASE• water
Diffusion coefficient in 1xl 0" BP RISC V4.03 DATABASE

soil air• Saturated Vapour 4.8 BP RISC V4.03 DATABASE
Pressure

Molecular Weiaht 120 BP RISC V4.03 DATABASE••••••



•
AROMATIC EC10·EC12 •••••••••••••••••••••

The data collated from literature review of the toxicological properties of the aromatic ECl 0-EC12

fraction are summarized below;

Data Organisation Reference
Authoritative UK No

Bodies
European No

Commission
Committees

Other national Yes TPHCWG
organisations
Authoritative N/A
organisations

The ingestion tolerable daily intake for the aromatic EC10-EC12 fraction is 0.04mg/kg bw/day and

the inhalation tolerable daily intake is 0.04mg/kg bw/day.

No data is available on the mean daiiy intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties the aromatic EC10-EC12 fractions used in the derivation of GAC's are

presented below:

ProDertv Value Source

Kow (octanol/water 3162.2777 BP RISC V4.03 DATABASE
Dartition coefficientl

Koc (organic carbon- 2500 BP RISC V4.03 DATABASE
water partition

coefficient)
Dimensionless Henry's 0.14 BP RISC V4.03 DATABASE

constant
Diffusion coefficient in 1X10·9 BP RISC V4.03 DATABASE

water
Diffusion coefficient in lX10'o BP RISC V4.03 DATABASE

soil air
Saturated Vapour 0.48 BP RISC V4.03 DATABASE

Pressure
Molecular WeiQht 130 BP RISC V4.03 DATABASE



•••••••••••••••••••••••

AROMATIC EC12·EC16

The data collated from literature review of the toxicological properties of the aromatic EC12-EC16

fraction are summarized below;

Data Oraanisation Reference
Authoritative UK No

Bodies
European No

Commission
Committees

Other national Yes TPHCWG
ornanisations
Authoritative N/A
ornanisations

The ingestion tolerable daily intake for the aromatic EC12-EC16 fraction is 0.04mg/kg bw/day and

the inhalation tolerable daily intake is 0.04mg/kg bw/day.

No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties the aromatic EC12-EC16 fractions used in the derivation of GAC's are

presented below:

Prooertv Value Source

Kow (octanollwater 7943.2823 BP RISC V4.03 DATABASE
oartition coefficientl
Koc (organic carbon- 5000 BP RISC V4.03 DATABASE

water partition
coefficientl

Dimensionless Henry's 0.054 BP RISC V4.03 DATABASE
constant

Diffusion coefficient in 1x10" BP RISe V4.03 DATABASE
water

Diffusion coefficient in 1x1Q-> BP RISC V4.03 DATABASE
soil air

Saturated Vapour 0.036 BP RISC V4.03 DATABASE
Pressure

Molecular Welaht 150 BP RISC V4.03 DATABASE



No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

•••••••••••••••••••••••

AROMATIC EC16·EC2l

The data collated from literature review of the toxicological properties of the aromatic EC16-EC2l

fraction are summarized below;

Data Oraanisation Reference
Authoritative UK No

Bodies
European No

Commission
Committees

Other national Yes TPHCWG
organisations
Authoritative N/A
organisations

The ingestion tolerable daily intake for the aromatic EC16-EC21 fraction is 0.03mg/kg bw/day.

of the tolerable daily intakes.

The physical properties the aromatic EC16-EC21 fractions used in the derivation of GAC's are

presented below:

ProDerlv Value Source

Kow (octanollwater 50118.723 BP RISC V4.03 DATABASE
Dartition coefficientl

Koc (organic carbon· 16000 BP RISC V4.03 DATABASE
water partition

coefficient)
Dimensionless Henry's 0.013 BP RISC V4.03 DATABASE

constant
Diffusion coefficient in 1x1Q'" BP RISC V4.03 DATABASE

water
Diffusion coefficient in 1xl 0" BP RiSe V4.03 DATABASE

soil air
Saturated Vapour 5.8x10" BP RISC V4.03 DATABASE

Pressure
Molecular Weiaht 190 BP RISC V4.03 DATABASE

AROMATIC EC21·EC35

The data collated from literature review of the toxicological properties of the aromatic EC21-EC35

fraction are summarized below;



•••••••••••••••••••••••

Data Organisation Reference
Authoritative UK No

Bodies
European No

Commission
Committees

Other national Yes TPHCWG
organisatlons
Authoritative N/A
organisations

The ingestion tolerable daily intake for the aromatic EC21-EC35 fraction is 0.03mg/kg bw/day.

No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties the aromatic EC21-EC35 fractions used in the derivation of GAC's are

presented below:

ProDertv Value Source

Kow (octanollwater 1258925.4 BP RISC V4.03 DATABASE
Dartition coefficient!
Koc (organic carbon- 130000 BP RISC V4.03 DATABASE

water partition
coefficient!

Dimensionless Henry's 6.8X10" BP RISC V4.03 DATABASE
constant

Diffusion coefficient in 1x10" BP RISC V4.03 DATABASE
water

Diffusion coefficient in 1x10" BP RISC V4.03 DATABASE
soli air

Saturated Vapour 3.3X10~ BP RISC V4.03 DATABASE
Pressure

Molecular Weiaht 240 BP RISC V4.03 DATABASE



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

inhalation tolerable daily intake is 5.26mg/kg bw/day.

•••••••••••••••••••••••

ALIPHATIC EC5-EC6

The data collated from literature review of the toxicological properties of the aliphatic EC5-EC6

fraction are summarized below;

Data Oraanisation Reference
Authoritative UK No

Bodies
European No

Commission
Committees

Other national Yes TPHCWG
or!lanlsations
Authoritative N/A
or!lanisations

The ingestion tolerable daily intake for the aliphatic EC5-EC6 fraction is 5mg/kg bw/day and the

No data is available on the mean daily intake of this fraction. hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties of the aliphatic EC5-EC6 fraction used in the derivation of GAC's are

presented below:

ProDertY Value Source

Kow {octanollwater 1995.2623 BP RISC V4.03 DATABASE
Dartition coefficient!
Koc (organic carbon- 790 BP RISC V4.03 DATABASE

water partition
coefficient)

Dimensionless Henry's 34 BP RISC V4.03 DATABASE
constant

Diffusion coefficient in 1x10·· BP RISC V4.03 DATABASE
water

Diffusion coefficient in 1x1O~' BP RISC V4.03 DATABASE
soil air

Saturated Vapour 270 BP RISC V4.03 DATABASE
Pressure

Molecular Weiaht 81 BP RISC V4.03 DATABASE



••••••••••••

ALIPHATIC EC6-EC8

The data collated from literature review of the toxicological properties of the aliphatic EC6-EC8

fraction are summarized below;

Data Organisation Reference
Authoritative UK No

Bodies
European No

Commission
Committees

Other national Yes TPHCWG
oraanisations
Authoritative N/A
organisations

The ingestion tolerable daily intake for the aliphatic EC6-EC8 fraction is 5mg/kg bw/day and the

inhalation tolerable daily intake is 5.26mg/kg bw/day.

No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties of the aliphatic EC6-EC8 fraction used in the derivation of GAC's are

presented below:••••••••••

ProDertv Value Source

Kow (octanol/water 10000 BP RISC V4.03 DATABASE
Dartition coefficientl
Koc (organic carbon- 4000 BP RISC V4.03 DATABASE

water partition
coefficient)

Dimensionless Henry's 51 BP RISC V4.03 DATABASE
constant

Diffusion coefficient in 1x10-· BP RISC V4.03 DATABASE
water

Diffusion coefficient in 1x10'o BP RISC V4.03 DATABASE
soil air

Saturated Vapour 48 BP RISC V4.03 DATABASE
Pressure

Molecular Weight 100 BP RISC V4.03 DATABASE



ALIPHATIC EC8·EC10

•••••••••••••••••••••••

The data collated from literature review of the toxicological properties of the aliphatic EC8·EC1 0

fraction are summarized below;

Data Organisation Reference
Authoritative UK No

Bodies
European No

Commission
Committees

Other national Yes TPHCWG
ol'Qanisations
Authoritative N/A
orllanisatlons

The ingestion tolerable daily intake for the aliphatic EC8·EC10 fraction is 0.1mg/kg bw/day and

the inhalation tolerable daily intake is 0.29mg/kg bw/day.

No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties of the aliphatic EC8·EC10 fraction used in the derivation of GAC's are

presented below;

ProDertv Value Source

Kow (octanoliwater 63095.734 BP RISC V4.03 DATABASE
Dartition coefficientl
Koc (organic carbon- 32000 BP RISC V4.03 DATABASE

water partition
coefficient)

Dimensionless Henry's 82 BP RiSe V4.03 DATABASE
constant

Diffusion coefficient in 1x10" BP RISC V4.03 DATABASE
water

Diffusion coefficient in 1x10" BP RISC V4.03 DATABASE
soil air

Saturated Vapour 4.8 BP RISC V4.03 DATABASE
Pressure

Molecular Weiaht 130 BP RISC V4.03 DATABASE



•••••••••••••••••••••••

ALIPHATIC EC10-EC12

The data collated from literature review of the toxicological properties of the aliphatic EC10-EC12

fraction are summarized below;

Data Organisation Reference
Authoritative UK No

Bodies
European No

Commission
Committees

Other national Yes TPHCWG
oraanisations
Authoritative N/A
organisations

The ingestion tolerable daily intake for the aliphatic EC10-EC12 fraction is 0.1mg/kg bw/day and

the inhalation tolerable daily intake is 0.29mg/kg bw/day.

No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties of the aliphatic EC10-EC12 fraction used in the derivation of GAC's are

presented below;

Properly Value Source

Kow (octanollwater 398107.17 BP RISC V4.03 DATABASE
Dartition coefficientl
Koc (organic carbon- 2.5X10' BP RISC V4.03 DATABASE

water partition
coefficient)

Dimensionless Henry's 130 BP RISC V4.03 DATABASE
constant

Diffusion coefficient In 1x10'" BP RISC V4.03 DATABASE
water

Diffusion coefficient in 1x10'" BP RISC V4.03 DATABASE
soil air

Saturated Vapour 0.49 BP RISC V4.03 DATABASE
Pressure

Molecular Weight 160 BP RISC V4.03 DATABASE



ALIPHATIC EC12·EC16

•••••••••••••••••••••••

The data collated from literature review of the toxicological properties of the aliphatic EC12-EC16

fraction are summarized below;

Data Oraanisation Reference
Authoritative UK No

Bodies
European No

Commission
Committees

Other national Yes TPHCWG
oraanisations
Authoritative N/A
organisations

The ingestion tolerable daily intake for the aliphatic EC12-EC16 fraction is 0.1mg/kg bw/day and

the inhalation tolerable daily intake is 0.29mg/kg bw/day.

No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties of the aliphatic EC12-EC16 fraction used in the derivation of GAC's are

presented below:

ProDertv Value Source

Kow (octanol/water 6309573.4 BP RISC V4.03 DATABASE
Dartition coefficientl

Koc (organic carbon· 5X10D BP RISC V4.03 DATABASE
water partition

coefficient)
Dimensionless Henry's 540 BP RISC V4.03 DATABASE

constant
Diffusion coefficient in 1x10" BP RISC V4.03 DATABASE

water
Diffusion coefficient in 1x10'0 BP RISC V4.03 DATABASE

soil air
Saturated Vapour 0.036 BP RISC V4.03 DATABASE

Pressure
Molecular Weiaht 200 BP RISC V4.03 DATABASE



•••••••••••••••••••••••

ALIPHATIC EC16·EC35

The data collated from literature review of the toxicological properties of the aliphatic EC16-EC35

fraction are summarized below;

Data Orqanisation Reference
Authoritative UK No

Bodies
European No

Commission
Committees

Other national Yes TPHCWG
orqanisations
Authoritative N/A
orqanisations

The ingestion tolerable daily intake for the aliphatic EC16-EC35 fraction is 2.0mg/kg bw/day.

No data is available on the mean daily intake of this fraction, hence it will be assumed to be 80%

of the tolerable daily intakes.

The physical properties of the aliphatic EC16-EC35 fraction used in the derivation of GAC's are

presented below:

ProDertv Value Source

Kow (octanollwater 10" BP RISC V4.03 DATABASE
Dartition coefficient!
Koc (organic carbon· 1X10' BP RISC V4.03 DATABASE

water partition
coefficlentl

Dimensionless Henry's 6400 BP RISC V4.03 DATABASE
constant

Diffusion coefficient in 1x10" BP RISC V4.03 DATABASE
water

Diffusion coefficient in 1x10" BP RISC V4.03 DATABASE
soil air

Saturated Vapour 5.8X10·J BP RISC V4.03 DATABASE
Pressure

Molecular Weight 270 BP RISC V4.03 DATABASE



XYLENES

•••••••••••••••••••••••

The data collated from literature review of the toxicological properties of xylenes are summarised

below;

Data Organisation Reference
Authoritative UK Yes DEFRA CLEA CLR TOX 20 - April

Bodies 2002
European NIA

Commission
Committees

Other national NIA
organlsatlons
Authoritative NIA
organlsations

A summary of the toxicological properties for naphthalene is presented below;

The tolerable daily intake for ingestion and inhalation are 179uglkg bwlday and 63uglkg bwlday.

The mean daily intake for ingestion and inhalation are 20uglday and 112uglday.

The physical properties of xylenes used in the derivation of the GAC is presented below:

Property Value Source

Kow (octanollwater 1995.2623 BP RISC V4.03 DATABASE
partition coefficient)
Koc (organic carbon- 240 BP RISC V4.03 DATABASE

water partition
coefficientl

Dimensionless Henry's 0.29 BP RISC V4.03 DATABASE
constant

Diffusion coefficient In 8.5x10·'" BP RISC V4.03 DATABASE
water

Diffusion coefficient In 7.2x10'" BP RISC V4.03 DATABASE
soil air

Molecular weiaht 106.2 BP RISC V4.03 DATABASE
Saturated vapour 8.8 BP RISC V4.03 DATABASE

oressure
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APPENDIX J

STATISTICAL ASSESSMENTS OF SOIL CONTAMINATION
DATA



••
BlGeotechnical TABLE 1· CONTAMINATION DATA USED IN STATISTICAL

ANALYSIS
JOb Number
Sile Name

06l3908f2
51 ~icn,*"sScnool. Barnslay

Created by:
Re ..tewed b~

RR
PO

All rasvlls In mallie llnless stilled oll1elWlS8-- TPI TP2 TP4 TPS TPO TP7 TP9 TP10 TP'1 TT1 SOoil
~lh-Iml o 10m a70m 010m OTOm 040m 0.70m 0,70m a.7Om 0.70m alOm GAl:
Arsenic 6 5.9 " 51 14.3 '3 8.3 9.3 10.4 20

Cadmium 02 02 0.2 02 02 02 02 0.2 02 02 30
Chromium (ne~avalent) 1 1 1 1 1 1 1 1 1 1 200

Chrornoum (Iotal) 125 14.8 145 10.3 18.1 13.9 12 20.6 16 19.' 200'-"', 221 17.8 14,3 18.3 127,5 41.3 18.9 15.4 29.9 39,6 450
"AerCl,Jry 01 01 0.1 01 01 01 01 01 01 01 15

Selen....m 1 1 1 1 1 1 1 1 1 1 260
Boron (water solublel 05 05 05 0.5 05 0.5 05 0.5 0.5 05

Cooper 10.4 12.1 11.1 10.1 554 19 10,7 1Q.8 21.4 16,2
Nickel 13.9 17.3 17.3 9' 146 12,3 16.8 20,5 15.2 141 75
L'" 42.3 49 33 396 895 50.5 37,7 391 58.3 45.3

Ptleools lrnoootlydnc} 2 2 2 2 2 2 2 2 2 2 21000
Cyanleie (free) 2 2 2 2 2 2 2 2 2 2 53
Cyanide (Iotal) 2 2 2 2 2 2 2 2 2 2 53

Cyanll:le lcomple~l 2 2 2 2 2 2 2 2 2 2 53
ulphale (water soluble) gII SO 0.D16 0,014 0,011 0,021 0,017 0.051 0.056 0.012 0.012 0.026

Sulpnio6 2 2 2 2 2 2 2 2 2 2
Sulphur (free) • 4 • • , 7 • 4 • 4

pH 7.1 '4 '.3 75 7.4 7.7 7 6.' 6 64
TPH 5 5 119 '.2 3353 179 15.8 13 17.1 25

PAH (total) 01 0.1 01 01 52,2 19.9 01 01 0.1 01
Naphthalene 0.1 01 0.1 0.1 01 0.1 0.1 0.1 0.1 0.1 1904

Acenap/1t/lylene o 1 0.1 01 0.1 01 0.1 0.1 0.1 01 0.1 2030
Acer1aphtneoe 01 0.1 01 01 05 0.1 01 0.1 01 0.1 2030

Fluorene 01 0.1 01 01 0.3 0.1 01 01 01 0.1 811
P't1enanltlrene 01 01 0.1 0.1 8.7 21 01 0.1 0.1 01 2030

Anthracene 01 01 0.1 01 1.5 0' 01 0.1 01 01 6089
FluoranlhenEl 0.1 0.1 0.1 01 13.4 6 01 01 01 0.1 2550

""." 01 01 0.1 01 11.3 5 01 0.1 0.1 0.1 255
Beru:o(a)<lnlhrac&!'E1 01 01 01 o 1 3.2 13 01 01 01 01 20.3

Chrywne 01 01 0.1 0.1 42 I.' 01 0.1 0.1 0.1 20.3
Benzo(b)tluoramMM 01 0.1 01 01 2.1 0.8 01 01 0.1 01 20.3
Benzo( ~lIllJOranlt>ene 0.1 01 0.1 0.1 1.9 08 01 0.1 0.1 0.1 203

Benlo(alPyreoe 0.1 0.1 01 0.1 -- 1.2 0.1 0.1 0.1 01 2.03
lndeno( 1.2,3-cd Jpyrene 01 01 0.1 0.1 1.3 0.1 01 0.1 0.1 01 20.3
D'benz(a,n )anthracetle 0.1 o 1 0.1 01 0.2 0.1 01 0.1 0.1 0.1 2.03

Benzotg,h.' lpetylene 01 0.1 01 01 1.3 0.8 0.1 0.1 01 01 203

84""" 392 41,5 35.8 43.9 100 88.5 >l 54.' 568 55.1
BeryllIUm 1 1 1 07 12 09 0' 1.1 1.2 1.2

Vanadium 21 20,5 22.6 20.' 40.4 25 18a 19,3 25.1 29,7
NItrate 88 , 21.2 4.' 347 86.8 112.1 23,9 7.1 20.3

Sulphate (tolal) 150 104 209 287 530 588 395 188 320 515
Chrysoole {\'ffIlte] NO NO NO NO NO NO NO NO NO NO
PJnO!;lle (l:lrcMnJ NO NO NO NO NO NO NO NO NO NO
CrOCldolrte (blue) NO NO NO NO NO NO NO NO NO NO

.l'lntl1opllythte NO NO NO NO NO NO NO NO NO NO
Actinolite NO NO NO NO NO NO NO NO NO NO
Tremohle NO NO NO NO NO NO NO NO NO NO

Non-Mbeslos fitlfes P P P P P P P P P P
Test sample -\tit (g) 11 1 15 I., '2 2.7 16 1.7 2.' 2.'

Os!: weight aSbestos mateoal (91
Estimated % (w.......) Of aSDeStos

Orgamc MaUll( 1.1 1 15 16 42 2.7 I., 1.7 2' 2.9
TPHC10..c12 5 5 5 5 5 5 5 5 5 5 79.6
TPH C1Z-e16 5 5 5 5 109 5 5 5 5 5 291.7
TPH C16-C21 5 5 5 5 127,4 26.1 5 5 5 5 ...
TF't1 C21-e35 5 5 11.9 62 181.6 496 146 13 171 23.5 ...
TPI-j CJ5.C40 5 5 5 5 9.' 5 5 5 5 5 ...

TPH AromahC EC5-EC7 0.134
TPH Aroma~c Ee7·ECa 3

TPH Aromatic EC8·EC10 15,99
TPH AromabC EC1Q-eC12 79'
TPH AromabC Eel2·Ee16 2917
TPt-l Aromabc ECl6-EC21 ...
TPH ArornahC EC21-EC35 ...

TPH Aliphatic EC5-ECG 24.07
TPH AliphatIC EC6-EC8 52,79

TPH Aliphatic EC8-EC1Q 9,96
TPH Aliptlaltc EC10-EC12 45.28
TPH Aliphatic EC12-EC16 198.54
TPH A1lphahC EC16-EC21 40596
TPH Aliphatic EC21-fC34 40596

Benzene 0134
Toluooe 3

Eth!l'1 Benzene 6
m+p-Xyleoe 22.91~X.;.;..- 22.91

••
••••••••••••••••





••
TABLE 3 - MEAN VALUE TEST AS DISCUSSED

IN CLEA CLR 7 APPENDIX A
•_Geotechnical

•JOb Number 061390812
S

Created by: RR
P8 •Name I Michaels School. Bamslev Reviewed by:

MEAN VALUE TEST

Arithmelric Geometric Maximum Number of t Standard UCLQ6
Mea, {mol'o! Mea' {m<t/kO! Value ImoI'O! samples DeVIation

Arsenic 9.7 25.2 10.0 1.8 6.3 13.4
Cadmium 0.2 02 10.0 1.8 0.0 0.2

Chromium (hexavalent) 1.0 10 10.0 1.8 0.0 1.0
Chromium (total) 15.2 20.6 10.0 18 3.3 17.1

Lead 26.7 127.5 10.0 18 35.9 47.5
Mercury 0.1 0.1 10.0 1.8 0.0 0.1

Selenium 10 1.0 10.0 1.8 0.0 10
Boron (water soluble) 0.5 0.5 10.0 18 0.0 0.5

Copper 17.8 55.4 10.0 18 14.4 26.1
Nickel 15.1 20.5 10.0 1.8 32 17.0

Zinc 484 89.5 10.0 1.8 17.0 58.3
Phenols (monohydric) 2.0 2.0 10.0 1.8 0.0 2.0

Cyanide (free) 2.0 2.0 10.0 1.8 0.0 2.0
Cyanide (total) 2.0 2.0 10.0 1.8 0.0 2.0

Cyanide (complex) 2.0 2.0 10.0 1.8 0.0 2.0
Sulphate (water soluble) gII 504 0.0 0.1 10.0 18 0.0 0.0

Sulphide 2.0 20 10.0 18 0.0 2.0
Sulphur (free) 4.5 7.0 10.0 18 1.1 5.2

pH 6.8 7.7 10.0 18 06 7.2
TPH 51.2 335.3 10.0 1.8 106.9 113.2

PAH (total) 7.3 52.2 10.0 1.8 17.8 17.6
Naphthalene 0.1 0.1 10.0 1.8 0.0 0.1

Acenaphlhylene 0.1 0.1 10.0 1.8 0.0 0.1
Acenaphthene 0.1 0.5 10.0 1.8 0.1 0.2

Fluorene 0.1 0.3 10.0 18 01 02
Phenanthrene 12 87 10.0 1.8 2.9 2.8

Anlhracene 0.3 1.5 10.0 1.8 0.5 0.6
Fluoramhene 2.0 13.4 10.0 1.8 4.6 4.7

Pyrene 1.7 11.3 10.0 1.8 3.9 4.0
Benzo(a)anthracene 0.5 32 10.0 1.8 1.1 1.1

Chrysene 0.7 4.2 10.0 1.8 14 1.5
Benzo(b)flUOfanthene 0.4 2.1 10.0 1.8 0.7 0.8
Benzo(k)f1uoranthene 0.4 1.9 10.0 1.8 0.6 0.7

Benzo(a)pyrene 0.5 2.5 10.0 18 0.8 0.9
Jndeno( 1.2.3-cd)pyrene 0.2 1.3 10.0 18 0.4 0.5
Qibenz( a.h )anthracene 0.1 02 10.0 1.8 0.0 0.1

Benzo(g,h.i)pe'Ylene 0.3 1.3 10_0 1.8 0.4 0.5
Barium 54.5 100.0 10.0 1.8 23.5 68.2

Beryllium 1.0 1.2 10.0 1.8 0.2 1.1
Vanadium 24.3 40.4 10.0 18 6.9 28.2

Nitrate 32.5 112,1 10.0 1.8 38.3 54.7
Sulphate (Iotal) 329.6 588.0 10.0 1.8 168.3 427.2
Organic Maner 2.090 4.20 10.0 18 0.99 2.66
TPH C10-C12 5.000 5.00 10.0 1.8 0.00 5.00
TPH C12-C16 5.500 10,90 10.0 1.8 1.97 6.73
TPH C16-C21 19.350 127.40 10_0 1.8 40.53 42.84
TPH C21-e35 33.350 187.60 10.0 1.8 58.20 67,08
TPH C35-C40 5.440 9.40 10.0 18 1.47 6.29

TPH Aromatic EC5-EC7 #DIVIOI 0,00 0.0 ""'fA #DIV/a! #OIVIOI
TPH Aromatic EC7·EC8 #DIV/O! 0.0 0.0 ""'fA #OIV/O! #QIV!O!

TPH Aromatic EC8-EC10 #DIVI01 0.0 0.0 #NJA #DIVfOl #OIVIOI
TPH Aromatic EC1O-EC12 #OlVfOl 0.0 0.0 #NJA #OIVIOI #OIVIOI
TPH Aromatic EC12-EC16 #DIV/OI 0.0 0.0 #N/A #QIVIOI #OIVIOI
TPH Aromatic EC16-EC21 #DIV/ol 0.00 0.0 #N/A filDIVIOI #OJV/Ol
TPH Aromatic EC21-EC35 #QIV/Ol 0.00 0.0 ""'fA filDIVlO1 #OIVIOI

TPH Aliphatic EC5·EC6 #DIVIOI 0.00 0.0 """A #DIV/or #OIVIOI
TPH Aliphatic EC8-EC10 #DIVIOJ 0.0 0.0 """A #DlvrOI #OIVIO!

TPH Aliphatic EC10-EC12 #DIVIOI 0.0 0.0 """A #DIVIOI #DIVIOI
TPH Aliphatic ECt2-EC16 #DIVIOI 0.0 0.0 #N/A #OIVIOI #OIVIOI
TPH Aliphatic EC1&-EC21 #QIVfQl 0.0 0.0 #NJA #QIVIOI #OIVIOI
TPH Aliphatic EC21-EC34 #DIV/OI 0.0 0.0 #NJA #QIV!UI #OIV!UI

Benzene #QIVfQl 0.000 0.0 #NfA #QIVfQl #OIVIOI
Toluene #OIVIOI 0.000 00 #N/A #DIVIOI #OIV/o!

Ethyl Benzene filDIV/O! 0.000 00 ""'fA #DIVIOI #QIV/o!
m+p-Xylene #DIV/OI 0.000 0.0 ""'fA #DIVIOI #DIV/ol

o-Xvlene #DIV/O! 0.000 0.0 #NJA #OIVIOI #OIV/o!

••••••••••••••••••
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I'BGeotechnical TABLE 4· COMPARISON OF 95th UCL TO nER 1 GAC's

Joo Number 061300812 RRCreated by:
N~e SI Michaels $ClooI. Barns RevteWeo;lb PB

Arilhmetnc GeometJic u..... Re5Idential WrttlOut PliW'lt Uptake HeV (mglkgl HQ --,
M'ean (mn!kol Mean II'I"IO.Iko1 ,~, HQ • "'"L,,",V -~, 9.7 13.4 20.u ,

Cadmium 0.2 0.2 300 ,
Chromium (hexavalent) '.0 '0 2000 ,

Chromium (total) >52 17,1 200,0 ,
Lud 26.7 47,5 450,0 ,

Mo<u<y 0.' 01 15.0 1
Selenium '0 '0 260.0 ,

Boron (water soluble) 05 05
C_ 17.8 26.1

"". 15.1 17.0 75.0 ,
Z", 48.4 583

flhenols (monohy<i1c1 20 2.0 21900.0 ,
CyanIde (free) 20 20 53.0 3
C~tde(tot.al) ZO 20 53.0

Cyanide (cample>;) 2.0 2.0 53.0
iulprlate (watel' 1011,,1:*11 911 S04 0.0 00

"'..... 2.0 2.0
St.dphur (free) '.5 5.2

pH 6.' 72
'PH 51.2 113.2

PAH ltolal) 73 17.6
Naphltlal_ 0.' 0.1 1904.0 0.0001 •

A.ten4lohltl~ene 0.' 01 2030.0 00000 5--- 01 02 2030.0 0.0001 5
R~e 0.1 O.Z 811.0 0.0002 •

Pherl4Wlttuene L2 2' 2030.0 0.0014 5
Antllrocene 0.3 06 6089.0 0.0001 •

FluOI'anthene 2.0 41 2550.0 0.0018 •
""~e U '0 255.0 0.0155 •

B81w(.)an~ 05 1\ 20.3 O,G5&ot 5
""'-'e 0.7 '5 203 Q,on4 5

Benxo(b)fl~e 0.- 0.' 20.3 0.0376 5
Benzo(k)lluoranthene 0.- 0.7 20.3 0.0348 5

Benzo(·Wene 0.5 0.9 20 0.4608 •
Indeno(l.2.3<cI)pyrene 02 0.5 20.3 0.0223 5
OibefIz(a.h)lrlthracerle 0.' 01 20 0.0637 5
Benzo(g,h,l~ 0.3 0.5 20.3 00266 5

Sum~PAH's 0,1'939

"""om 5<.5 68.2
BerylWum '0 " 2
V..,lIdum 24.3 28.2 2
N*... ""5 5<7

SuIpIlate (total) 329.6 427.2
OrglWllC MJtler 2.' 2.7
TPHClo.c12 50 5.0 796 •
TPH C12-G16 56 OJ 291.1 4
TPH C16-e21 19,4 42.8 6060 4
TPH C21-G35 334 61.1 606.0 •
TPH C35-C40 54 63 606.0 •

TPH Aroma1lc EC5-EC1 "OIV/01 .. OIVIO! 0,13 .ON/O! •
TPH Aromatic EC7·ECe .. OIV/o1 "OIVIO! 3.0 'OM'O! 1

TPH A10mlItic EC8-EC10 .. OMOI .. OIVIO! 16.0 IDIV/Ol •
TPHAromatlt EC11}.EC12 .. OIVlOI "OIVIl)! 79.6 'OlVlt)! •
TPH ArtwTlaIlt EC12·EC16 .. DlV/OJ 'DlV,{/! 291.7 'OMUl •
TPHAromaIlt EC16-EC21 .OIVIOI 'DlVIO' ""0 t'{)IV/O' •
TPH Ammellt EC21-EC35 'ONIC! .OIVlO! 6060 .01V/01 •

TPH Aliphatic EC5-EC6 "OlVo1'l! "ONIOI 24.1 .. 04V/o1 •
TPH Aliphatic EC6-ECe .01VIOl "ONIOI '" .ONIOI •

TPH Allphaitic ECB-EC10 .0IV/oI 'ON/OI 10,0 .01V/01 •
TPHAIi~EC1I}.EC12 .01Vl01 IIOIVI{I' 45.3 .fQlV/Ol •
TPHAlI~EC12-ECle .. OIV1O! IIOIV/O! 198.5 .DIV/OO •
TPH Aliphallt ECl6-EC21 .OIVIOI tDlV/OI 405960 'OIVIO! •
TPH AJiphabc EC21-EC34 "OIV/OI #OIV/OI 40596,0 'ONfOI •

T~ TPH'5 "01\1/01

"""_e I#DIVIOI .01\1/01 0.13 •,...... 'DNA)! 'DlVIOI 30 1,""- "ON/O' "OIVIOI 60 ,m~=e IlOl\1/0' tlOlV/U1 22.' •
.. OIV/O! IIOIVIO' 22.9 •

1 • PublIShed SGV
2· BP RlSC '14.02
3·Acute Exposl.re
o1·SN:FFER
~_ TEF
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II-----.~-----===:;--__ ----BlGeotechnical WASTE CALCULATION SHEETS

Thrnhokl
HazardPhr.... I%J Cl~eatlonRI.kPhrun

Mienic: ullide 97 0.00 carc~5R45
H6~~5)

0;' --000 --"'-"
000 ROO.53 HI< 25 Non Hazardous

At$OnIC 1'OO10Kide 7 0.00 I,,;artl,;all: R45 H7 0.1 Non Hazardous
0.00 R231R25 H6(H5) 3

Noo_

000
_ 53

HI< 25 Non Haurdousc_~ caomium (,;hlc;lndle 0' :::; ~:~;:'R:~H1 0.1 -_.
Hl1 0.1 NonHazardous

000 Repr Cal2: ROO,a1 Hl0 0.5 Non Hazardous

I 000 T+:R26 H6(H5) 0.1 NonHa:tMIou$_M_
0.00 T:R25,48t23125 H6{H5) 3 --0.00 N:R50.53 HI< 25 --~iumuxide 0' :::; ~R;~;;;:9 H1 0.1 _H_

H6(H!l) 3 _H_
000 Xn:R22 H5 25 _HuM",",

CadTlium Sulphate 0' ow ....arc ....at ":1<4\11 H7 0.1 --000 T;R4M3125 H6IH5) 3 --0.00 Xs1:R22 H5 25 --0.00 N:R50.53 HI< 25 Non Halaroous
l.iVTllUm Hyo-uxide 0' 0." N: I'<»:J;J HI< 0.25 Non Hazaroous

0.00 R20/21m H5 25 NonHiU:.-dous
C~ VlrotTllUm ,noxide 152 0.00 I..afcl.-all. _9 H1 0.1 Non Hazardous

0.00 R48123125 H6(H5) 3 --0.00 R22 H5 1 --0.00 ROO/53 HI< 25 -_.
co'" leaa .:>U1pnale ".7 000 "Ol HIO 05 --0.00 R63 NlA , Noo_

000 R2OI22 H5 25 Non HaurOOus
000 _53 HI< 0.25 Non Hazar«!us

M"""" IrlOl'ganil; MerQJry 01 ~:=~T+:~~7T28
H6(H5) 3 Non Hazardous
H6(H5} 0.1 Non Hazartlous

0.00001 N: R50.53 HI< 25 Non Hazardous
:;MlIeIlium ~erlIum 10 0"",' '"'''''' H6(HS} 3 -_.

00001 R53 HI< 25 --~ DI,lfUll ,ODlUlnide 0.5 ~:~ '~:~"11 H6(H5) 01 --H8(H4) 5 --""" 0.' ~:: r~:~211 H6{H5) 0.1 Non Haurdous
H8(H4) 5 Non Hal.8rOOu$

c""""' H5 25 Non Hal8fdous• H5 25 Noo_~, H5 25 Non HiWIrOOI.Is
Nld<1tI ""d<el a ate 10.1 ....an:; 1..aW: K4\J H1 1 Non Hazardous

0.00 R22 H' 25 NonHaurdous
0.00 _53 HI< 25 NonH&UfdQus

~"=- ~1 ~:: ~~~:;:~:~H7 01 --0.1 H7 0.1 -_.
Actll"laphlhene 0.1 000 Cart CaI2:R45 H7 01 -_.

Fluorene 0.1 0.00 CartCat2:R45 H7 01 Non HuartJous
PI1enanthretle 1.2 000 Cart Cat2:R45 H7 0.1 Non Haurdous

An!hrllCene 0.3 0.00 CartCat2:R45 H1 0.1 Non Haurdous
Fluoranthene 20 000 Cart Cat2:R45 H1 0.1 Non HazlW'dous"""', 11 0.00 CiWt Cat2:R45 H1 0.1 Non Hazardous

BenUl(a}anttlracene 0.5 0.00 Cart Cat2:R45 H1 0.1 Non Haurdous
C'''y.,'" 0.7 0.00 Cart Ca12:R45 H1 0.1 Non Haun:ious

Benzo(b~ene 0' 000 Cart Ca12: R45 H1 0.1 Noo_
6erlzo(k~ O' 000 Cart Cal2:R45 H7 01 --Benzo(aw- 0.5 000 Cart C..a:R45 H1 0.1 --II'Ideoo( 1,2.:kd)pyJene 02 000 CartCaQ:R45 H7 0.1 _H_

[)jbenz(a,h)an1t1racene 0.1 000 Cart Cat2:R45 H1 0.1 Non Hazardous
Ben7ri",h.llrv!Ntene 0.' 0.00 Cart Cat2:R45 H1 0.1 Non Hazilldous

'"II ~alPYl'ene present at levelS greater Ulen U.w:;,,.. wIw Jnef1 !he 1t"'t1 W1~classiry as 'Hazardous'

Ba"Izo(a)pyrene level is 0.45 -.
fotal 011contertl. (wI'N) 0,005%

BenzO/a)ovrenelIlreshoklIS 0.003
_.

NOO_

n Benzo(alP'tJene presenl at eveIs greater then 0.005% wlw lI'len lIle II-'H WIll da:ssIty as 'Hazardous'

Berlzo(a)pyrenele>oelis 0.45 -.
Total oil content (w/W) 0.003%

I8enmlallNr_ltIresholClls 0002
_. --

~ presem ill I!Vl!ls greater D1&n~.uu:>,..W~er1 Ule I..-M WII
.~.. .

BenZO:a)pyref\e Iev8Ils 0,4S ~,
Total oil COI'llerrt(wlw) .DlVIO!

IBM1zola~ lIlresholdis 'OIV/01 -, Non Hazardous



•••••••
APPENDIX L

NOTES ON LIMITATIONS ••••.1
••••.!
•••••



~•••••••••••
II

••••••••••

Standard Terms and Conditions of Engagement
Notes on Limitations

For
Geoenvironmental and Geotechnical Consultancy Services

General

CC GEOTECHNICAL 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
CC GEOTECNICAL. and a charge may be levied against such approval.

CC GEOTECHNICAL accepts no responsibility or liability for:

1. the consequences of this document being used for any purpose or project other than for which
it was commissioned

and/or

2, the consequences of use of this document by any party 'vVithwhom an agreement has not
been executed.

Phase t Environmental Audits I Desk Studies

The work undertaken to provide the basis of this report comprised a study of available documented
information from a variety of sources (including the client). together with (where appropriate) a brief walk
over inspection of the site and meetings and discussions IN'ithrelevant authorities and other interested
parties. The opinions given in this report have been dictated by finite data on which they are based. and
are relevant only to the purpose for which the report was commissioned. The information reviewed
should not be considered exhaustive and has been accepted in good faith as providing true and
representative data pertaining to site conditions. Should additional information become available which
may affect the opinions expressed in the report. CC GEOTECHNICAL reselVes the right to review such
information and, if warranted, to modify the opinions accordingly.

It should be noted that any risks identified in this report are perceived risks based on the information
reviewed; actual risks can only be assessed following a physical investigation of the site.

Phase II Environmental I Geoenvironmentall Geotechnical Investigations

In relation to contamination, the investigation of the site has been carried out with the objective of
providing sufficient information concerning the type and degree of soil and/or groundwater
contamination, and other relevant soil and groundwater conditions, to allow a credible risk assessment
to be made. The objectives of the investigation have been limited to establishing the risks associated
with human health, building materials, the environment (including adjacent fand), and surface and
groundwater.

The locations of exploratory holes may have been restricted by the existence of building(s), other
obstructions, or by buried services on the site, and therefore the investigation may not have fully
covered the site. In such circumstances, further investigation may be required when hitherto
inaccessible areas become accessible.

If estimated costs have been included in relation to proposed site remediation, then these must be
considered as tentative only, and must be confirmed by a qualified quantity surveyor.

The exploratory holes undertaken investigate only a small volume of the ground in relation to the size of
the site, and can only provide a general indication of site conditions. The number of sampling points and
the methods of sampling and testing do not preclude the existence of localised "hotspots' of
contamination where concentrations may be significantly higher than those encountered in the
investigation.

The risk assessments and opinions provided in relation to soil and/or groundwater contamination. take
into consideration currently available guidance relating to acceptable contamination concentrations; no
liability can be accepted for the retrospective effects of any future changes or amendments to these
values.



••
With regard to geotechnical engineering investigation, the exploratory holes investigate only a small
lIolume of the ground in relation to the size of the site, and can only provide a general indication of the
site conditions. The opinions provided and recommendations given in this report are based on the
ground conditions apparent at the site of each of the exploratory holes. There may be ground conditions
present on the site which have not been disclosed by this investigation, and which have therefore not
been taken into account in this report.

••
The comments made on groundwater conditions are based on observations made at the time that site
work was carried out. It should be noted that groundwater levels will vary owing to seasonal, tidal,
weather, or other effects. •••••••

•••••••••••


