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Light brown grey weathered SILTSTONE (LOWER COAL MEASURES).
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1.40

Asphalt (MADE GROUND).
Brown black very ashy sand with concrete and bricks (MADE GROUND).
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2.00 V 56 kPa
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Reddish black gravelly sand with red shale (MADE GROUND).

Light brown grey completely weathered SILTSTONE. Siltstone recovered as a firm sandy silt
(LOWER COAL MEASURES).

Light brown grey weathered SILTSTONE (LOWER COAL MEASURES).
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0.20 J/D
0.50 D

1.50 V 48 kPa

0.00-0.10
0.10-1.20

1.20-2.30

2.30-3.80

Asphalt (MADE GROUND).
Brown grey slightly silty very gravelly sand with bricks and occasional ash and coal (MADE
GROUND).

Light brown grey completely weathered SILTSTONE. Siltstone recovered as a firm sandy silt
(LOWER COAL MEASURES).

Light brown grey weathered SILTSTONE (LOWER COAL MEASURES).
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0.20 J/D

1.00 D
1.00 J/D

0.00-0.10
0.10-0.70

0.70-1.80

1.80-2.40

Asphalt (MADE GROUND).
Brown black sandy ash with slag and occasional bricks (MADE GROUND).

Light brown grey completely weathered SILTSTONE. Siltstone recovered as a firm sandy silt
(LOWER COAL MEASURES).

Light brown grey weathered SILTSTONE (LOWER COAL MEASURES).
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0.80 J/D

1.50 D
1.80 V 44 kPa

0.00-0.15
0.15-1.60

1.60-2.90

2.90-3.30

Concrete (MADE GROUND).
Brown black very ashy sand with concrete, bricks and occasional metal (MADE GROUND).

Light brown grey completely weathered SILTSTONE. Siltstone recovered as a firm sandy silt
(LOWER COAL MEASURES).

Light brown grey weathered SILTSTONE (LOWER COAL MEASURES).
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0.40 J/D

1.00 J/D

2.00 J/D

0.00-0.20
0.20-2.80

2.80-3.00

Concrete (MADE GROUND).
Brown black very ashy sand with concrete, bricks and occasional slag (MADE GROUND).

Light brown fine weathered SANDSTONE (LOWER COAL MEASURES).
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0.40 J/D

1.00 B

0.00-0.50

0.50-2.20

2.20-2.40

Dark brown clayey sand with concrete and bricks (MADE GROUND).

Light brown fine completely weathered SANDSTONE recovered as a slightly clayey fine to
coarse sand with sandstone cobbles (LOWER COAL MEASURES).

Light brown fine weathered SANDSTONE (LOWER COAL MEASURES).
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0.00-0.10
0.10-1.80

1.80-2.00

Concrete (MADE GROUND).
Light brown fine completely weathered SANDSTONE recovered as a slightly clayey fine to
coarse sand with sandstone cobbles (LOWER COAL MEASURES).

Light brown fine weathered SANDSTONE (LOWER COAL MEASURES).

A

TRIAL PIT No

0

1

2

3

4

5

BD

A

C

B D

No DESCRIPTION Remarks/TestsNoDepth

1  of  1

SAMPLES & TESTS

0

1

2

3

4

5

Depth

TRIAL PIT LOG

Legend

STRATA

Shoring/Support:
Stability:  Trial pit walls remained stable.

C

Co-Ordinates ()Job No

Project

Contractor

Serpentine Road, Cleckheaton

16-075

All dimensions in metres
Scale 1:62.5 JCB 3CX

McCarthy & Stone
Retirement Lifestyles

GENERAL
REMARKS

Arc Environmental Ltd

TP17

Sheet

No water encountered.

Date

Logged By
MR

Client Method/
Plant Used

01-02-16
Ground Level (m)

Solum House, Unit 1 Elliott Court
St Johns Road, Meadowfield
Durham, DH7 8PN
Telephone:  01913786380

AG
S3

U
K

TP
16

-0
75

LO
G

S.
G

P
J

A
G

S
3_

A
LL

.G
D

T
5/

4/
16



Report Type:-  Phase 2: Ground Investigation Report.
Project:- 16-075 – Land Adjacent to Serpentine Road, Cleckheaton, BD19 3NA.
Prepared For:- McCarthy & Stone Retirement Lifestyles Ltd.

APPENDIX III
Laboratory Testing Results

(Geotechnical & Ground Contamination)
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APPENDIX IV
Ground Contamination Risk Assessment Data:  Methodology

Notes for Off-Site Disposal
CL:AIRE Statistical Analysis Sheets
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Ground Contamination Risk Assessment

Assessment Framework:-

Ground contamination risk assessments are undertaken to identify potential risks from historical and recent land
contamination on a given site and enable appropriate risk management actions to be undertaken in accordance with the
regulatory context of the site and any future development.  There are a range of technical approaches to the assessment
of chemical contaminants in the UK, all of which broadly fit within a tiered/phased approach and the current UK
approach is set out in the Defra and Environment Agency Publication: CLR 11: Model Procedures for the Management
of Land Contamination (Defra/EA 2004).

ARC�s  approach  to  undertaking  ground  contamination  risk  assessments  is  based  on  the  tiered/phased  framework  in
accordance with CLR11, and for Human Health, the recently updated CLEA (Contaminated Land Exposure
Assessment) framework and model for assessing potentially contaminated land in the UK.  This framework and model is
based primarily on the following publications and software: Science Reports SC050021/SR2 (EA 2008b Human Health
toxicological assessment of contaminants in soil) and SC050021/SR3 (Updated technical background to CLEA model �
replaces the previous guidance documents CLR9, CLR10 and Briefing notes 1 � 4);  Science Report SC050021/SR4
(CLEA Software (version 1.06 beta) handbook) and the new CLEA software (replaces Science Report SC050021/H
CLEA UK Handbook (draft) and the CLEA UK Software version 1.0 beta), along with the publication of a review of
body weight and height data used within the Contaminated Land Exposure Assessment model (CLEA), Project no.
SC050021/Technical Review 1.

All SGV�s (Soil Guidance Values) published as part of the CLEA UK Handbook (draft) and software (version 1.0 beta),
have been withdrawn along with guidance documents CLR7 and CLR8, and replacement of the SGV values to provide
new Generic Assessment Criteria values (GAC�s), using the updated model and software (version 1.07) has been derived
by a combination of regulatory and non-governmental organisations (Defra, CL:AIRE and LQM). The newly published
GAC�s are known as Suitable 4 Use Levels (S4UL�s) & Category 4 Screening Levels (C4SL�s), and where assessment
values for certain contaminants are not available the most appropriate alternative values from other sources will be
utilised.

When considering ground contamination risk assessments for Controlled Waters (groundwater & Surface waters), ARC
follows the EA guidance on Remedial Targets Methodology, Hydrogeological Risk Assessment for Land Contamination,
2006.

Methodology:-

ARC consider that the most appropriate methodology for completing a ground contamination risk assessment for soils
on this site is to utilise the recently published GAC values (S4UL�s � Arsenic, Cadmium, Chromium III & VI, Copper,
Mercury Nickel Selenium, Zinc, Benzene, Toluene, Ethylbenzene, Xylenes, Phenol, speciated PAH�s, speciated TPH�s
and other organic compounds, C4SL�s � Lead), combined with other published and recognised GAC�s (generic
assessment criteria) for the remaining analytes. It is widely recognised by ground contamination risk assessment
practitioners that the new CLEA model will generally result in higher SGV and GAC (generic assessment criteria) values
for the standard end uses, and consequently continued use of the former CLEA model will result in a slightly more
conservative assessment.

For general soil surface contamination, the new S4UL value for inorganic Mercury can be compared with chemical
analysis for total mercury content, as the concentrations of elemental and methylmercury compounds are likely to be
very low, in accordance with Science Report SC050021 / Mercury SGV.  In addition, the updated C4SL values are based
upon a Soil Organic Matter (SOM) content of 6%, in line with the most recent Defra and EA guidance.  Once all the
relevant  data  is  available,  a  reassessment  of  the  ground  contamination  present  on  this  site  can  be  carried  out,  if  felt
necessary,  as  this  may  result  in  a  reduction  in  the  scope  of  remediation  works  (if  required).   It  should  be  noted  that
guidance document CLR11: Model Procedures for the Management of Land Contamination has not been withdrawn.
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Ground Contamination Risk Assessment (Cont�d)

Methodology (Cont�d):-

ARC ground contamination risk assessments, in accordance with CLR11, are based on the established source-pathway-
receptor pollutant linkage methodology and �suitable for use� approach (Part IIA, EPA 1990 - inserted through Section 57
EA 1995), and adopts the tiered/phased approach beginning with a preliminary assessment (also referred to a desk top
study).  If potential pollutant linkages are identified from the preliminary assessment, for both Human Health and/or
Controlled Waters, then Level 1 Quantitative Risk Assessments are appropriate guideline values.  For soils these typically
comprise Generic Assessment Criteria values (GAC�s) or site specific assessment criteria (SSAC) and for Controlled
Waters, Environmental Quality Standards (EQS) or UK Drinking Water Standards.

Where any Level 1 criteria have been exceeded, various courses of action are available for recommendation, in order to
try and �break� the pollutant linkage by designing into the proposed development works and/or by recommending
appropriate remediation works, i.e. removal of source, treatment of contaminants, installation of permanent barriers, etc.
and/or by carrying out more detailed site specific quantitative risk assessment (DQRA, i.e. Level 2 or above).
Completing further DQRA for any contaminants present, can take into account factors such as the introduction of
physical barrier and the actual availability of plausible contaminant migration pathways, as well as site specific data such
as the type, properties and characteristics (permeability, porosity, density, etc.) of the soil present on site, groundwater
depth and flow, site specific exposure criteria and values, and contaminant retardation, attenuation, dilution and
degradation.  Similarly, when considering potential risks to off-site receptors, these are considered by assessing the
potential risks to on-site receptors, as well as the potential mobility of any contaminants present within either the soils or
water/groundwater below this site.

For the purpose of this report, the preliminary and level 1 risk assessment considers two main categories of receptor,
and these are as follows:

On site Human Health � (CLEA Model).
Controlled Waters � (Surface water & groundwater) � (EA Remedial Targets Methodology).

When considering the environmental setting, with no groundwater or surface water abstractions recorded within a
plausible distance to the site, no Level 1 Controlled Waters Risk Assessment has been carried out.

When considering the risk to construction workforce, the results of the screening can be used by the Main
Contractor/Project Coordinator, when devising an adequate Site Health & Safety Plan, in accordance with current CDM
Regulations,  and  when  assessing  the  level  of  PPE required  on  site.   Similarly,  when  considering  the  risks  to  building
materials, again the results of the contamination screening can be used to determine the level of protection that may be
required, and reference should be made to the utilities suppliers for their comments.

Level 1 - Human Health:-

Level 1 human health related assessments are based upon the current CLEA Model, with site values assessed against
published Generic Assessment Criteria Values (GAC�s � S4UL�s & C4SL�s), and where these values are not available
against the published CIEM (Chartered Institute of Environmental Health)/LQM Generic Assessment Criteria (GAC),
CL:AIRE, Atkins ATRISKsoil© SSV values and USEPA Region 9 Screening Values (2009).

Where screening has been undertaken, the maximum site values recorded (CM) at each location have been compared to
the chosen Level 1 Critical Concentration (CC), with no requirement for statistical analysis to be undertaken for these
samples.
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Ground Contamination Risk Assessment (Cont�d)

Methodology (Cont�d):-

Level 1 � Controlled Waters:-

The Level 1 controlled waters risk assessment has been carried out (in accordance with the guidance; Remedial Targets
Methodology, Hydrogeological Risk Assessment for Land Contamination, Environment Agency, 2006) by comparing
samples of leachate, with the chosen Level 1 Critical Concentration (CC)  value,  based on an appropriate  water  quality
standard (EQS, UK Drinking Water, etc.), and which is also taken as the Level 1 Leachate Remedial Target (LTC1).

The number of samples chosen for screening is determined by assessing the potential risk of contamination reaching a
sensitive receptor, i.e. shallow groundwater, nearby surface water feature, etc., based on the results of the preliminary
investigation, as well as olfactory, visual, anecdotal and analytical evidence collected during the intrusive investigation
works.

Where the potential risk is considered to be low between 0% and c.25% of the samples are targeted for screening, c.25%
to c.50% where the risk is considered to be moderate and c.75% to 100% where the risk is considered to be high.  This
is to ensure that the potential risk is adequately assessed without carrying out unnecessary testing.  When considering any
�hot spots� identified, samples are specifically targeted for screening on a sample by sample and analyte by analyte basis.

Notes for Off-Site Disposal

When considering the removal of any materials from this site as a waste, to be disposed of at a landfill,  it can be seen
that where the uncontaminated natural strata (excluding any �topsoil� or �peat� materials) can be kept separate from any
made  ground  or  contaminated  natural  strata,  then  these  materials  can  be  considered  as  �inert� and  taken  to  an  Inert
Landfill Site.  Prior to disposal of these �inert� materials,  full  WAC  screening  may  need  to  be  undertaken,  with  the
number of samples to be screened dependant upon the volume of material to be disposed of.

Where made ground or contaminated natural strata is to be removed off site as a �waste�, a preliminary classification
assessment, regarding off-site disposal, can be made utilising the contamination soils screening undertaken as part of the
Level 1 Risk Assessment for Human Health.  If there is sufficient screening to classify these materials as Non-
Hazardous, then they can be disposed of at a Non-Hazardous Landfill.  If insufficient preliminary screening has been
undertaken to carryout the classification assessment, then further preliminary soils screening should be undertaken,
where required.

If the results of the preliminary classification assessment indicate that the materials to be removed from site as a �waste�
should be classified as Hazardous Waste, then prior to disposal, full WAC screening should be completed so that these
materials  can be classified as  either  Stable  Non-Reactive  Hazardous Waste  or  Hazardous Waste,  and disposed of  at  a
suitable waste disposal facility.

If possible, removal of materials from site as a �waste� should be kept to a minimum, however, if materials have to be
removed to accommodate finished ground levels etc., it is recommended that the volume to be disposed of is calculated,
as the amount of additional screening required, including any full WAC screening, will be dependant upon the volume of
material to be disposed of.












