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Summary

Liverpool Housing Trust has appointed Sutcliffe Investigations o undertake a Phase Il Geotechnical and
Environmental Assessment at Church Raike, Chipping-

This report should be read in conjunction with:
« Phase | Desk Study, Church Raike, April 2012, Ref:26192LG

The site is located on Church Raike in the area of Chipping. The site is approximately 10 miles north-

east of Preston. A plan indicating the site jocation can be found in Appendix B.

The site is to be developed housing comprising & houses for affordable rent and 1 for private sale.
Based upon these proposals the site will be assessed against a Residential with Plant Uptake Scenario

end use.

Site Investigations were carried out on 10" December 2012 and have been designed based upon the

findings in the Phase | Desk Study, preliminary risk assessment and conceptual model.




Executive Summary

A summary of salient geo-environmental issues is provided in the tabje below:

— | The site was investigated using the following;
| 3No. Window Sample holes: WS 1 W82 and ws3

| 5No. Trial Holes: TH1-THS

| 10No. Contamination tests

| 3No. Geotechnical Laboratory tests (WS1, WS2 and WS3)
1 SNo. Leachate Analysis

noted on site in samples WS1, WS2, Ws3 and
ADE GROUND goes to a maximum depth of
| 24mbgi in WS1. The Medium dense MADE GROUND noted in these

| sampies generally consists of orangish brown silty sandy gravelly cobbly
1 CLAY with rare half bricks. Gravels ang cobbles are sub angular of
— | sandstone and mudstone.

;f Made Ground has been
TH1, TH3 and TH5. M

brown slightly silty gravelly cobbly boulder CLAY. Gravels, cobbles anhd
boulders are sup rounded to sub angular of limestone, sandstone and
| slate. Slate fragments are veineq with feldspar.

Arsenic noted in WS?2 at 0.5m; 38mg/kg

* Naphthalene noted in TH1 at 0.6m: 0.613mg/kg

* benzo(a)anthracene noted in TH1 at 0.6m and TH2 at 0.4m:
levels of 55.5mg/kg and 6.44mg/kg respectively

* benzo(b)fiouranthene noted in TH1 at 0.6m; 36.7 mg/kg

* benzo(a)pyrene noted in TH1 at 0.6m and TH2 at 0.4m; levels of

39.4mg/kg and 8.49mg/kg respectivel
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However

THA1.
benzo(a)pyrene in the sample position the contamination that is

noted is to be removed as part of the proposed remediation.

Benzo{b)flouranthene indeno(123cd)pyrene

in
and Dibenzo(ah)anthracene

values fall into acceptable levels. Therefore the areas of TH1 and
recorded

TH2 are hotspots for benzo(a)pyrene and remediation will be

required.
However due to the presence of the two hotspots of

removed in order for the samples {0 pass the mean value test.
Benzo(a)pyrene in the sample positions,

the results at TH1 and THZ2 are removed as outliers then the
Naphthalene passes the mean value test despite the elevated

greater that the critical concentration value for Atkins Atrisk 1%. If

mean value test and no remediation is required for the area of
Benzo(a)pyrene results reveal an upper confidence limit that is

Arsenic upper confidence limit is below the critical concentration
WS3 as it is not a hotspot for contamination.

value for Atkins Atrisk 1% levels. Arsenic therefore passes the

dibenzo(ah)anthracene noted in TH1 at 0.6. and TH2 at 0.4m;

levels of 5.21 and 0.953 respectively
noted is to be removed as part of the proposed remediation.

indeno(123cd)pyrene noted in TH1 at 0.6m;

level

[
L
[ ]
[
s the contaminant hotspots of Benzo(a)pyrene have been identified in

the region of TH1 and TH2 it is proposed that the entire area south east of

articular attention was placed on contaminants

levated levels:

Lead values in WS1 and WS2 at 0.5m fall within the EQS range of 4

Full statistical analysis results can be found in Appendix F
| None of the contaminants exceeds the DWS values.

~| the water main be included for remediation. This will also ensure that all
UK Drinking Water Standards

= PAH elevated levels recorded will be covered.

///:: Statistical analysis was performed on all of the contaminant data received
- LEACHATE EVALUATION

~ Elevated levels of Benzo(a)pyrene are noted in TH3 at 0.6m and WS3 at

| 0.5m however this is due to reporting limitations.

— | Environmental Quality Standards
— The maijority of the samples pass for EQS standards:

/////// An elevated level of sulphide is noted in WS1 at 0.5m

—— | An elevated level of Naphthalene is noted in TH3 at 0.6m
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Asbestos analysis was undertaken on all samples. Testing revealed no
| asbestos fibres in any of the samples.

Therefore, in accordance with Table C2 of BRE: Special Digest 1 2005,
| sub-surface concrete that is in contact with Made Ground should be
| Design Suiphate Class DS-1, with the ACEC classification of AC-1s.

Although the site is currently classed as Green, ground gas monitoring is
— | still on-going and a final assessment will be made upon completion of the
final gas monitoring results, monitoring is on-going.

= Foundations

| Based upon the water main running directly through the site and the depth
| of made ground encountered and the fall to the rear of the site it is not
recommended that a traditional mass fiil foundation be utilised on site as
| this could damage the existing water main and be unstable and un-
— | economical. Sufcliffe Investigations therefore propose CFA piles to be
_| employed; CFA piles will iimit vibration to the water main.

| Ground Floor

Due to the amount of MADE GROUND on site in excess of 2.4m in areas,
it is not proposed to employ a ground bearing slab, therefore a suspended
1 P.C unit ground ficor should be adopted. With a gas membrane and
_ should be incorporated into any piling until the full ground gas menitoring
4 is complete.

SOIL CONTAMINATION

Soil contamination has been noted in hotspots at TH1 and TH2 therefore localised remediation work is
proposed in these areas.

600mm removal and replacement capping layer is advised in all garden/landscaped areas to the south
east of the site beyond the waste sewer; Levels on site are varied and may or may not have to be
revised to ensure a 600mm capping layer is achieved.

Plan of Area recommended can be found in Appendix B

LEACHATE CONTAMINATION
None of the contaminants exceed the DWS vaiue.

GROUND GAS
The site is currently classed as Green; however ground gas monitoring is still on-going.
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FOREWORD (Geotechnical and Environmental Assessment)

This report has been prepared for the sole internal use and reliance of the Client named on page 1. This report shall
not be relied upon or transferred to any other parties without the express writien authorisation of Sutcliffe
Investigation; such authorisation not to be unreasonably withheld. If any unauthorised third party comes into
possession of this reporl, they rely on it at their risk and the authors owe them no duty of care and skill.

The report presents observations and factual data obtained during our site investigation, and provides an
assessment of Geotechnical and environmential issues with respect to information provided by the Client regarding
the proposed development. Further advice shouid be sought from Sutgliffe Investigation prior to significant revision
of the development proposals.

The report should be read in its entirety, including all associated drawings and appendices. Sutcliffe Investigation
cannot be held responsibie for any misinterpretations arising from the use of extracts that are taken out of context.

The findings and opinions conveyed in this report (including review of any third party reports) are based on
information obtzined from a variety of sources as detailed within this report, and which Sutcliffe Investigation
believes are reliable. All reasonable care and skill has been applied in examining the information obtained.
Nevertheless, Sutcliffe Investigation cannot and does not guarantee the authenticity or reliability of the information it
has relied upon.

The report represents the findings and opinions of experienced Geotechnical and environmental consultants.
Suicliffe Investigations does not provide legal advice and the advice of lawyers may also be required.

Intrusive investigation can only investigate shallow ground beneath a small proportion of the total site area. it is
possible therefore that the intrusive investigation undertaken by Sutcliffe investigation, whilst fully appropriate, may
not have encountered all significant subsurface conditions. Any opinions expressed as to the possible configuration
of strata between or below exploratory holes are for guidance only and no responsibility is accepted as to its
accuracy.

It should be borne in mind that the timescale over which the investigation was undertaken might not allow the
establishment of equilibrium groundwater levels. Particularly relevant in this context is that groundwater levels are
susceptible to seasonal and other variations and may be higher during the wetter periods than those encountered
during this commission.

Where the report refers to the potential presence of invasive weeds such as Japanese Knotweed, or the presence
of asbestos containing materials, it should be noted that the observations are for information only and should be
verified by a suitably qualified expert.

This report assumes that ground levels wilt not change significantly from those existing at present and that houses
will be of two storey construction. If this is not to be the case, then some madification to this report may be required.

it should be noted that the banning of the co-disposal of hazardous and non-hazardous waste was introduced in
2004, as a result of the implementation within the UK of the Landfill Directive. This will considerably affect the
current practices and procedures for the handling and disposal of wastes, in particular hazardous wastes. in
addition, it will be a requirement for all wastes to be pre-treated and to comply with certain waste acceptance
procedures prior to sending wastes to landfill. The full potential effects of these important changes are not known at
this stage, but it is perceived that disposal costs wil rise, particularly for hazardous wastes, and waste pre-
treatment may, in some cases, become an ‘additional’ redevelopment cost with regard to the remediation of
contaminated sites.

Should this report recommend that materials could be excavated and removed off site for fandfill disposal, then it
should be noted that the costs, timescales and implications of the pending changes to waste management
legislation couldn't be predicted at this stage. Sutcliffe investigation will not be responsible for changing practices,
etc that may affect the viability of necessary remedial actions or of the implications of potential alternative treatment
techniques.

Sutcliffe Investigation reserves the right to amend their conclusions and recommendations in the fight of further
information that may become available,
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Introduction

11

1.2

1.21

Scope of Assessment

Liverpool Housing Trust (The Client) has appointed Sutcliffe Investigations o conduct an
Environmental and Geotechnical investigation on land at Church Raike, Chipping, Preston,
(shown in Appendix B). The present report is submitted in fulfilment of that brief and combines
the following elements:

An intrusive investigation exploring the actual ground conditions

. Dual gas and groundwater monitoring wells

. Assessment of the geotechnical properties

. A gualitative and quantitative risk assessment of contamination risks, with respect to
potential receptors, including a conceptual site model

. Recommendations for further work and remediation where appropriate

The report was devised to generally comply with the relevant principals and requirements of a
wide range of guidance including BS5930:1999 as amended 2007: "Code of Practice for Site
Investigations”, BS10175: 2001 “Investigation of Potentially Contaminated Sites — Code of
Practice”, and the DEFRA / Environment Agency Report CLR11 “Model Procedures for the
Management of Land Contamination.

The Proposed Development

The site is to be developed as housing 6 houses for affordable rent and 1 for private sale. A
copy of the proposed site plan can be found in Appendix B. Based on these proposals the site
will be assessed against a Residential with Plant Uptake end use.




1.3

1.31

1.3.2

133

Report Format and Limitations

This report has been prepared and written for the exclusive benefit of the client for the purpose
of providing environmental and/or geotechnical information and data relevant to the site and its
redevelopment. The client shall not assign charge or otherwise transfer all or any of the
contents contained within this report without the prior written consent of the consultant. The
report contents should be used only in that context. Furthermore, new information, changed
practices or new legislation may necessitate revised interpretation of the report after the date
of its submission,

General notes and limitations relevant to all Sufcliffe Investigations are described in the
Foreword and in Appendix A and should be read in conjunction with this report.

Primary aims of this exploratory phase of investigation were to identify salient geotechnical
and environmental issues affecting the site to enable the client to obtain budget costs for the
necessary site preparatory and remedial works.




2 Site Investigation / Fieldwork

2.1

211

212

Investigation Strategy

Sampling Strategy

The site was investigated using the Secondary Model Procedure for the Development of

Appropriate Soil Sampling Strategies for Land Contamination R & D Technical Report PS-

006/TR.

Due to the history of the site a non-targeted sampling strategy was used.

The site area is 2,100m? =+ 8 sample positions = 262.50m* + 0.8 = 328.13
V328.13m?= an 18.11m grid.
Therefore this gives an 80% probability of finding a circular area of interest of 328.13m".

The chosen method of this ground investigation is summarised in Table 2.1 below.

Window Samples

groundwater levels and monitor for hazardous gas.

To determine the general nature of soils underlying the site, including
the:
+ Nature, distribution and thickness of Made Ground
» Nature, degree and extent of contamination
s Proportion of undesirable elements e.g. biodegradable matter,
foundations etc.
+ _ Suitability of the ground for founding structures.

Trial Holes

To determine the general nature of soils underlying the site, including:
+ Nature, distribution and thickness of MADE GROUND
« Nature, degree and exient of contamination
+ Proportion of undesirable elements e.g. biodegradable matter,
foundations etc.

Notes describing ground investigation techniques, in-situ testing and sampling are included in

Appendix A to this report.




213

2.1.3.1

2132

Analytical Strategy

For the purpose of the analytical testing suite, consideration has been given to the conceptual
model, the Tier 1 Risk Assessment and the former usages of the site as summary of which is
noted below:

Trees

Out Buildings Ashestos

The analytical suite for soil / leachate / water samples comprised the following compounds (full
suites of testing were not carried out on all of the samples):

Arsenic, Boron, Cadmium, Chromium (Ill, Vi), Copper, Lead, Mercury, Nickel, Selenium, Zinc,
Cyanide, Phenols, Suiphate (Total}, Sulphide, Sulphur (Total), pH, Organic Matter, Asbestos,
PAH {Speciated), TPH (Speciated).

Arsenic, Boron, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, Selenium, Zinc,
Cyanide, Sulphate, Sulphide, Sulphur (Total), pH, PAH (Speciated).

opper, Lead, Mercury, Nickel, Selenium, Zinc,
Cyanide, Sulphate, Sulphide, Sulphur (Total), pH, PAH (Speciated), BTEX.

All samples were analysed by MCERTS accredited soil analysis laboratory Al.control under
UKAS accredited methods. All samples have been taken in accordance with current British
Standards.
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2134

2125

2.2

2.21

222

TPH Speciated aromatic and aliphatic bands with BTEX analysis have been carried out in line
with the TPHCWG. The toxicity and migration risk associated with a TPH is dependent on the
specific aliphatic aromatic carbon banding. Of particular concemn are the low molecular weight
compounds, which are highly mobile and show a greater level of toxicity that the higher
molecular weight compounds. Therefore a low TPH consisting of low molecular weight
aliphatic and aromatic carbon banding compounds may present more of a risk than a high
TPH consisting of heavy weight aliphatic and aromatic carbon banding compounds.

Based on the TPHCWG the aromatic band C5 — C7 is considered to consist only of Benzene
and the aromatic band C7 - C8 of Toluene. Therefore the more specific BTEX analysis has

been used for risk assessment rather than the aromatic bands.

3No. installation wells have been installed on the site for ground gas monitoring.

Ground Investigation

Intrusive investigations are conducted to identify and quantify any contaminants present, in
particular those anticipated in the light of the sites previous use. Infrusive investigation also
enables the effects of soil conditions on contaminant migration and exposure pathways to be
clarified; notably, the presence of groundwater can be determined and the permeability of soil
strata can be assessed. Intrusive site investigations are necessary to allow determination of

site-specific foundation strata for Geotechnical purposes.

The intrusive site investigation comprised of.

1. 3No. Window samples with a Dando Terrier Rig WS1- WS3 (Appendix D)
2. 5 No. Trial holes with a JCB 3CX; TH1-TH5 (Appendix D)

3. 10No. Soil samples taken for contamination testing purposes at varying depths from the
Made Ground and Natural Ground (Appendix E)

4. 10No. Speciated TPH sample from the Made Ground material. (Appendix E)
5. 5No. Leachate sample from the Made Ground. (Appendix E)

6. 3No. Gas monitoring wells. {Appendix D)

7. 3No. Geotechnical Sampies (Appendix D)
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2.3

2.3.1

2.3.2

The intrusive site investigation took place on the 10™ December 2012. The results of this
investigation are reported in Section 3 and 4.

Installations and In-situ Testing

3No. Gas and groundwater monitoring wells were installed in the window samples across the
site to enable monitoring of groundwater levels and soil gas emissions, and sampling of
groundwater following the site works. The response zone in the standpipe instaliation was filter
wrapped and installed with a gravel filter.

Details of the installation are presented on the borehole log in Appendix D. The response
zones of the groundwater standpipe installations are within the Made Ground strata.




3 Ground and Groundwater Conditions

3.1

3.1.1

3.2

3.21

3.3

3.31

3.4

341

General

A summary of the ground conditions for this site are noted below, but a complete record of
strata encountered is given on the various exploratory hole logs, presented in Appendix D.
These logs include detaiis of the samples taken, descriptions of the strata and groundwater
encountered, results of the in-situ testing and the monitoring well depths.

Made Ground

Possible Made Ground has been noted on site in samples WS1, WS2, W83 and TH1, TH3
and TH5. Possible MADE GROUND goes to a maximum depth of 2.4mbgl in WS1. The
Medium dense possible MADE GROUND noted in these samples generally consists of
orangish brown silty gravelly cobbly SAND with rare half bricks. Gravels and cobbles are sub

angular of sandstone and mudstone.

At shallower depths of up to 1.0m in trial holes TH1 and TH3 MADE GROUND was found to
be comprised of light brown sandy GRAVEL with rare brick and glass fragments. Gravel is sub

angular fine to coarse limestone.

Natural Deposits

In all trial holes and window samples with the exception of WS1, the natural ground across the
site was noted as Medium dense very dark brown slightly silty gravelly cobbly boulder SAND.
Gravels, cobbles and boulders are sub rounded to sub angular of limestone, sandstone and

slate. Slate fragments are veined with feldspar.

Window sample WS1 noted natural ground between 2.40mbgl and 5.45mbg! as consisting of
soft to firm dark brown sandy gravelly CLAY with sub angular cobbles and boulders of

sandstone, mudstone and slate.

Solid Geology

Solid Geology was not encountered in any of the investigation positions.




3.5

3.51

3.6

3.6.1

3.7

371

3.8

3.81

382

3.8.3

Hydrogeology

The site overlies bedrock that is classified as a Secondary A aquifer. According to the EA

Groundwater Vulnerability Maps the site is not within a Source Protection Zone.

Visual & Olfactory Evidence of Organic Contamination

No visual or olfactory evidence of organic contamination was noted in any of the exploratory
holes during site investigation works.

Stability

Stability of excavations within Naturai Ground was generally good; however some instability
was noted on TH4 between 0.20mbgl and 1.40mbgl and TH5 between 0.20mbgl and
1.70mbgl.

Geotechnical Testing and Issues

Geotechnical Testing

Samples from WS1, WS2 and WS3 were sent to PTS laboratory for Geotechnical testing.

Made Ground

Made Ground was encountered in window sample positions WS1 and WS3 and generally
comprised of Medium dense MADE GROUND comprising orangish brown silty gravelly cobbly
CLAY with rare half bricks. Gravels and cobbles are sub angular of sandstone and mudstone.
Thickness of Made Ground was most extensive in WS1 which was noted to a depth of
2.40mbgl.

Table 3.1: Material Properties Made Ground

SPT N Values 3 7-13 9

Note: Made Ground is not suitable for foundations

Clay Deposits

A clay deposits was encountered in window sample position WS1 and generally comprised of
soft to firm dark brown sandy gravelly CLAY with, sub-angular cobbles and boulders of
sandstone, mudstone and slate.




384

3.85

386

3.87

SPT N Values

Plasticity Analysis

Plasticity analysis was undertaken on three samples of CLAY and based on NHBC Chapter
4 2 Building near Trees (Tabie 1. Volume Change Potential), the results were as follows as

follows:
e Sample WS1a plasticity of 26 was recorded indicating a medium volume change
potential
« Sample WS2 a plasticity of 15 was recorded indicating a low volume change potential
e Sample WS3 a plasticity of 17 was recorded indicating a low volume change potential

¢ Using the average across the 3 samples (19.3%)

Un-drained Triaxial Compression Tests

Initial site investigations determined ground as sand. PTS testing has indicated the samples
WS1-WS3 all clay. However no un-drained triaxial or bulk density tests have been carried out

Bulk Density Tests

initial site investigations determined ground as sand. PTS testing has indicated the samples
WS1-WS3 all clay. However no triaxial or butk density tests have been carried out. Further

testing is awaited for clarification.

A summary of the results of in-situ and geotechnical testing are presented below:

Table 3.4; Summary of the Material Properties

Moisture Content % 3 16-22
Liquid Limit % 3 31-47
Plastic Limit % 3 16-21

Plasticity Index % 3 15-26

% Ret.425 ym sieve 3 12-29

The widow samples recovered and tested equate to a ground bearing pressure value of
between 90 - 232kN/m*




3.88

3.8.8.1

3882

389

3.8.9.1

3810

Soluble Sulphate and pH

It is envisaged foundations will extend through the Made Ground and into the natural strata
and samples taken from the Made Ground have been submitted for pH and water-soluble
sulphate (2:1 soil/water extract) analysis.

The highest water-soluble sulphate concentration and the lowest pH value for the Made
Ground are shown in Table 3.5.

Table 3.5: Soluble sulphate and pH classification

Made Ground 6.1 0.155
Natural Ground 7.59 0.0499

Therefore, in accordance with Table C2 of BRE: Special Digest 1 2005, sub-surface concrete
that is in contact with Made Ground should be Design Sulphate Class DS-1, with the ACEC
classification of AC-1s.

General

It is understood that consideration is being given to the development of houses. A site layout
has been provided and is in Appendix B.

Generally the investigations revealed Made Ground across the site, with many of the locations
neting Made Ground over 1.50m in depth (WS1, WS2, WS3, TH3, and THS5).

There is a Non-Potable water main that runs across the site carrying Raw Water. United
Utilities require a 5m easement on either side of the pipe and will require access at alt times.
The recommendations for the site investigation will have to take this into consideration

Foundations

Based upon the water main running directly through the site and the depth of made ground
encountered and the fall to the rear of the site it is not recommended that a traditional mass fill
foundation be utilised on site as this could damage the existing water main and be unstable
and un-economical. Suicliffe Investigations therefore propose CFA piles to be employed; CFA
piles will limit vibration to the water main.

10



3.8.101

38102

3.810.3

3.8.11

3.8.111

3.8.12

Groundwater was not recorded in any of the exploratory holes during site investigation works.

Excavations within the natural ground were generally stable with the exception of TH4 that
experienced instability between 0.20mbgl and 1.40mbg! and TH5 that experienced instability
between 0.20mbgl and 1.70mbgl.

Sub-surface concrete that is only in contact with Made Ground can be Design Sulphate Class
DS-1, with an ACEC Classification of AC-1s.

Ground Floor

Due to the amount of MADE GROUND on site in excess of 2.4m in areas, it is not proposed to
employ a ground bearing slab, therefore a suspended P.C unit ground floor should be
adopted. With a gas membrane and incorporated in any piling until the full ground gas

monitoring is complete.
The water main running through the site means the location would not allow an economic
traditional mass concrete deep trench fill foundation solution.

Based upon the water main running directly through the site it is not recommended that a
ground-bearing slab be utilised on site as this could damage the existing water main. Sutcliffe
Investigations therefore propose CFA piles 1o be employed site wide with installation to ensure
they are employed outside the zone of influence to ensure they may not cause damage to the

existing water main. Ground gas monitoring is still on-going.

Designated Concrete Mixes

The following designated mix in accordance with BRE Special Digest SD1 and BS 8500:

Part1: 2002 will be suitable for use on this site.

Table 3.6: Designated Concrete Mixes
- DS:2 Conditions {Ma

Reinforced strip / trench fill footing (mesh RC30
reinforcement)

Reinforced strip f trench fill footings (rebar etc) RC30
Unreinforced concrete floor stabs GENZ2
In situ reinforced concrete floor slabs RC30

*Note: Although RC 30 is in line with BS8500, Sutcliffe Investigation recommend the use of RC35 for concrete used in
structurally sensitive works, to provide greater certainty of compliance with strength verification tests. Tolerable mixes
dispatched by a batching piant are +/- 10%, and delays on site can also result in deterioration of the concrete.

11




3.8.13

Drainage

it is recommended that the deveioper contact United Utilities with respect to capacity in
existing foul and surface water sewers in the vicinity of the development area.

Please note the testing suite carried out for this site is for human health purpeses and may not
cover the suite of contaminants required by United Utilities for pipe selection, therefore further

12



4 Contamination Hazard Assessment and Evaluation

4.1 General

4.1.1 The site's former usages may have given rise to some ground contamination. Furthermore,
Made Ground was encountered in the majority of the exploratory iocations during the ground

investigation.

4.2 Testing Schedule

421 Based on the above assessment, the following testing was carried out at ALcontrol which is a
UKAS accredited laboratory. No visual andfor olfactory evidence was recorded during the

ground investigation.

Table 4.1: Testing Schedule

e TR

gyt = Z o o e, i e e T
ade Groun pH, water-soluble boron, total metals (arsenic, cadmium,
chromium, copper, lead, mercury, nickel, selenium and zinc) and
total sulphate, PAH suite.

Made Ground 10 Asbestos

Made Ground 10 Organic matter

Made Ground 4 Speciated TPH Aliphatic / Aromatic

Made Ground 5 Leachable: pH, water-soluble boron, total metals (arsenic,

cadmium, chromium, copper, lead, mercury, nickel, selenium and
zing) and total sulphate, nitrate, and PAH suite.

4.3 Hazard Evaluation: Soils

4.3.1 General

The soil contamination test results are summarised in Table 4.2 for Made Ground. Laboratory
test certificates as received from the laboratory and summary sheets are presented in

Appendix E.

4.32 Made Ground

Of the ten samples of Made Ground analysed for contaminant parameters two of the samples
contained contaminants that could be classified as elevated above the Generic Assessment

Criteria (GAC).

13




4.3.2.1 These samples are classified by comparison of parameters concentrations with the relevant
current UK guidance threshold value for a proposed residential with plant uptake end use.

4.3.2.2 The analysis of acidity / alkalinity of the soil samples indicated that the pH of the samples
tested was in the acidic to alkaline range, with a minimum of 6.06, a maximum of 8.31, and a
mean of 7.63

4.3.2.3 The samples were assessed against Tier 1 values for a residential with plant uptake end use.
Elevated levels of Arsenic, Naphthalene, Benzo(a)anthracene, Benzo(b)flucranthene,
Benzo(a)pyrene, Dibenzo({ah)anthracene and indeno{123cd}pyrene have been noted.

4324 The statistical analysis results for Arsenic, Naphthalene, Benzo(ajanthracene,
Benzo(b)fluoranthene, Benzo(a)pyrene, Dibenzo(ah)anthracene and Indeno{123cd)pyrene are

summarised in Table 4.2. Appendix F details the statistics reports for all contaminants.

Arsenic 32 (SGV) 23.957494 Passes 1 Quitliers N
Naphthaiene 0.585 (Atkins) | 0.37770017 Passes 1 Quitliers N/A
Benzo(alanthracene 4.52 (Atking) 33.5663539 Fails 2 Qutlier 1
Benzo(b)fluoranthene 7.72 (Atkins) | 22.4339413 Fails 1 Qutlier 1
Benzo(a)pyrene 0.818 (Atkins) | 24.0553844 Fails 2 Qutlier 2
Dibenzo{ah)anthracene | 0.838 (Atkins) | 3.19887104 Fails 2 Outlier 1
Indeno(123cd)pyrene 7.31 (Atkins) 10.8363851 Fails 1 Qutlier 1

4.3.2.5 The statistical analysis results for Arsenic indicate that the upper 95" percentile bound value
(US95) is below the relevant UK guidance threshold value for a residential with plant uptake
scenario, and the mean value test for Arsenic is noted to pass with no outliers required to be
removed. The only elevated level of Arsenic detected was noted in WS2 at 0.50mbgl with a
value of 38mg/kg, slightly above the acceptable assessment value of 32mg/kg. As WS2 at
0.5mbgl has no further elevated contaminant levels and Arsenic passes the mean value test;

the area need not be treated as a contaminant hotspot.

14



4326

4327

4328

43289

4.3.2.10

The statistical analysis results for Napthalene indicate that the upper 95" percentile bound
value (US95) is below the relevant UK guidance threshold vaiue for a residential with plant
uptake scenario, and the mean value test for naphthalene is noted to pass with no outliers
required to be removed. The only elevated level of Napthalene detected was noted in TH1 at
0.60mbgl with a value of 0.613mg/kg, slightly above the acceptable assessment value of
0.585mg/kg. TH1 has been determined a hotspot area for benzo(a)pyrene and remediation

needed, therefore Napthalene contamination will be dealt with during this process.

The statistical analysis resulis for Benzo(ajanthracene indicate that the upper 95" percentile
bound value (US95) is above the relevant UK guidance threshold value for a residential with
plant uptake scenario. Benzo(a)anthracene fails the mean value test with one outlier, when the
outlier is removed from the dataset Benzo(a)anthracene passes with no statistical outliers
indicating localised Benzo(a)anthracene contamination. Contamination is note in TH1 at
0.60mbgl and TH2 at 0.40mbgl; TH1 and TH2 have been determined as hotspot areas for
benzo(a)pyrene and remediation is needed, therefore Benzo(a)anthracene contamination will

be dealt with during this process.

The statistical analysis results for Benzo(b)fluoranthene indicate that the upper 95th percentile
bound value (US95) is above the relevant UK guidance threshold value for a residential with
plant uptake scenario. Benzo(b)fluoranthene fails the mean value test with one outlier, when
the outlier is removed from the dataset Benzo(b)fluoranthene passes with no statistical outliers
indicating localised Benzo(b)fluoranthene contamination. Contamination is note in TH1 at
0.60mbgl; TH1 has been determined as a hotspot area for benzo(a)pyrene and remediation is
needed, therefore Benzof{b)fluoranthene contamination will be dealt with during this process.

The statistical analysis resuits for Benzo{a)pyrene indicate that the upper 95" percentile bound
value (US95) is above the relevant UK guidance threshold value for a residential with plant
uptake scenario. Benzo(a)pyrene fails the mean value test with two outliers, when the outliers
are removed from the dataset Benzo(a)pyrene passes the mean value test with no statistical
outliers indicating hotspots of Benzo(a)pyrene contamination in the areas of TH1 and TH2.

Remediation work will be required in these areas.

The statistical analysis results for Dibenzo(ah)anthracene indicate that the upper 95th
percentile bound value (US95) is above the relevant UK guidance threshold value for a
residential with plant uptake scenario. Dibenzo{ah)anthracene fails the mean value test with
one outlier, when the outlier is removed from the dataset Dibenzo(ah)anthracene passes with
no statistical outliers indicating localised Dibenzof{ah)anthracene contamination.
Contamination is note in TH1 at 0.60mbgl and TH2 at 0.40mbgt; TH1 and THZ have been
determined as hotspot areas for benzo(a)pyrene and remediation is needed, therefore
Benzo(a)anthracene contamination will be dealt with during this process

15




43211

43212

4.3.3

4.4

4.41

442

443

The statistical analysis results for indeno(123cd)pyrene indicate that the upper 95th percentile
bound vaiue (US95) is above the relevant UK guidance threshold value for a residential with
plant uptake scenario. Indeno{123cd)pyrene fails the mean value test with one outlier, when
the outlier is removed from the dataset Indeno(123cd)pyrene passes with no statistical outliers
indicating localised Indenc{123cd)pyrene contamination. Contamination is note in TH1 at
0.60mbgl; TH1 has been determined as a hotspot area for benzo(a)pyrene and remediation is
needed, therefore Indeno(123cd)pyrene contamination will be dealt with during this process.

To accommodate the proposed development, the levels of contaminant on site require
reduction. As the contaminant hotspots of benzo(a)pyrene have been identified in the region of
TH1 and TH2 it is proposed that the entire area south east of the water main be included for
remediation. This will also ensure that all elevated PAH levels recorded will be removed. The
proposed remedial works is for a 600mm removal and replacement capping layer in all
garden/landscaped areas to the south east of the site beyond the waste sewer; Levels on site
are varied and may or may not have to be revised to ensure a 600mm capping layer is

achieved.

Asbestos

No Asbestos was identified in any samples taken.

Leachates

The results of all the chemical contamination testing for leachable concentrations are
summarised in Appendix E, leachate analysis was performed on three samples of MADE
GROUND recovered; TH2 at 0.4mbgl, TH3 at 0.6mbgl, WS1tat 0.5mbgl, WS2 at 0.5mbgl and
WS3 at 0.5mbgl.

The concentrations of the leachate samples are assessed against the UK Drinking Water
standards (UKDWS) for the purpose of the Principal Aquifer and the Environmental Quality
Standards (EQS) for the purpose of the nearest surface water feature which is noted 23m
north east of the site, this is not named, but appears to be Chipping Brook.

UK DRINKING WATER STANDARDS

The concentrations of leachate samples for metals, TPHs and PAHs are zll below the UK
Drinking Water Standards (UK DWS), with the exception Benzo(a)pyrene.

16



444

445

4.5

4.5.1

The UK DWS for Benzo{a)pyrene is 0.01ug/l, elevated levels were noted in TH3 at a depth of
0.60m with a value of <0.9ug/l, WS3 at a depth of 0.50m with a value of <0.9ug/l, however this

is due to laboratory detection limits.
ENVIRONMENTAL QUALITY STANDARDS

The Environmental Quality Standard (EQS) for L.ead is 4 to 250g/; the LLead value for WS1 at
0.60m is recorded at 8.57ug/l and WS2 at 0.50m is recorded at 5.11. These vailues fall within
the EQS range for Lead.

The Environmental Quality Standard (EQS) for Copper is 1 to 28ug/l; all Copper values are
noted to fali within the EQS range, these include the highest recorded value of 6.77ug/l noted
in W31 at 0.50m.

The Environmental Quality Standard (EQS) for Sulphide is 0.25ug/; all values are noted to be
above the EQS for Sulphide however this is due to laboratory detection limits, with the
exception of WS1 at 0.5m that recorded a level of 20ug/t

The Environmental Quality Standard (EQS) for Benzo{a)pyrene is 0.03ug/l; three values are
noted below the EQS for Benzo(a)pyrene and two values are noted above the EQS
assessment value however this is again due to laboratory detection fimits.

Dilution, dispersion and attenuation of any leached contaminants will occur in the unsaturated
zone, ie. the volume of ground below the contaminant source but above the groundwater
surface (the unsaturated zone}, reducing any impact on ground waters.

Groundwater

Groundwater was not recorded in any of the exploratory holes during site investigation works
and all monitoring wells have been noted as dry during all gas / groundwater monitoring visits.

17




4.6 Hazard Evaluation: Soil Gas

4.6.1 Gas monitoring wells were installed in there of the window samples on the site. A full copy of
all gas monitoring readings and water levels can be found in Appendix D.

Table 4.3: Gas monitoring results

Methane %
COz %, 21
0: % 20.1
Atmospheric
998
Pressure
Flow Rate 0.0
Methane % 0.0
1 CO: % 14
0% 20.4
Atmospheric
: 998
Pressure
Flow Rate 0.1
Methane % 0.0
CO; % 1.0
] % 210
Atmospheric
998
Pressure
Flow Rate 01

Note: Atmospheric Pressure - (R) Rising, (S} Steady, (F} Falling.

462 The principal components of landfill gas are methane (CH,) and carbon dioxide (CO;) pose a
risk to both health and safety if it enters a building. These two gases are also associated with
coal strata, river silt, sewage and peat.

48.3 Methane is a flammable, asphyxiating gas, and a flammabie range being 5 to 15% by volume
in air. if such a methane/air mixture is confined in some way and then ignited it will explode.
The 5% volume concentration is known as the lower explosive limit.

464 Carbon dioxide is a non-flammable toxic gas with a long-term exposure limit of 0.5% and a
short-term exposure limit of 1.5% by volume.

18
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4.6.6

4867

468

469

4810

4.6.1

4.6.12

Assessing gas-contaminated land is difficult for a variety of reasons:

1 Concentrations can vary significantly with time in permeable strata.
Methane presents an explosive risk, which is difficult to quantify.
Background concentrations of these gases in the ground are not zero and they

can be found in high concentrations in innocuous environments.

With many of the natural sources of methane and carbon dioxide, the rate of production of gas
is low and so is the quantity of gas. In some cases if the gas becomes trapped, e.g. by an
overlying material with low permeability, then when first tapped the rate of emissions may be
high, but subsequent emissions will be very much lower because the reservoir is not

replenished.

Using CIRIA C865 — Assessing risks posed by hazardous ground gases to buildings the
NHBC Traffic light system for the site is Green however ground gas monitoring is on-going.

The site is to be developed as new housing and the soil gas investigation has identified a
maximum methane concentration of 0.1 per cent methane and a worst case flow rate of
0.1l/hr. The GSV will be calculated as:

Limiting volume flow rate of gas = gas concentration x measured borehole flow rate
= 0.001 x 0.1 {gas concentration in table is %)
= 0.0001

The GSV classifies the site as Green for Methane.

The site is to be developed as new housing and the soil gas investigation has identified a
maximum carbon dioxide concentration of 2.1 per cent and a worst case flow rate of 0.1//hr.
The GSV will be calculated as:

Limiting volume flow rate of gas = gas concentration x measured borehole flow rate
= 0.021 x 0.1 (gas concentration in table is %)
= 0.0021

The GSV classifies the site as Green for Carbon Dioxide; however ground gas monitoring is still

on-going.

Although the site is currently classed as Green, ground gas monitoring is still on-going and a
final assessment will be made upon completion of the final gas monitoring results.
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5 Risk Assessment

5.1

511

Introduction

In order to design a risk management strategy; it is necessary to identify any unacceptable
risks. The method used to evaluate any risk from contamination is based upon CIRIA C552
“Contaminated Land Risk Assessment — A Guide to Good Practise”. This method of risk
evaluation detailed in Appendix G, is a qualitative method and involves the classification of
the:

» Magnitude of the potential consequence (severity) of risk occurring.
» Magnitude of the probability (likelihood) of the risk occurring.

The following qualitative risk assessment has been developed to consider the plausible
exposure scenarios, in conjunction with the results of laboratory analysis. Each exposure
scenario has been assigned a risk classification that is based upon the CIRIA guidance
indicated above.

The following groups of receptors have been identified for the site:

« Humans, i.e. current site users, construction / maintenance workers involved in
redevelopment and future site users {general public / residents);

« Controlled ground and surface waters

s Vegetation

+ Ecosystems (through Environmental Quality Standards)

s Materials used in building and infrastructure development.

20
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6 Conclusion and Recommendations

6.1 Potentiai Remedial Options

6.1.1 General
Approval of the recommendations given below should be sought from the appropriate

regulatory authorities prior to commencement of site redevelopment,

6.1.1.2 The risk assessment has identified potential source ~ pathway — receptor linkages present
once the site is developed. To remove these pollutant linkages the source, pathway or
receptor must be removed or broken. Table 6.1 below identifies the poilutant linkages, and

mitigation measures.

Table 6.1: Summary of Pollution Linkages and Remediation Proposals

e

rene have been

Contaminants « Inhalation » Human +  As the contaminant hotspots of Benzo(a)py
found in soil: +» Ingestion Health identified in the region of TH1 and TH2 it is proposed that
¢ Dermal contact *  Agquifer the entire area south east of the water main be included for
o Metals remediation. This will also ensure that all PAH elevated
» PAH levels recorded will be covered.

¢ 600mm removal and replacement capping layer is advised
in all garden/landscaped areas o the south east of the site
beyond the waste sewer; Leveis on site are varied and may
or may not have to be revised to ensure a 600mm capping
iayer is achieved.

Ground gas + Inhalation » End users e Using CIRIA C665 — Although the site is currently classed
* Buildings as Green, ground gas monitoring is still on-going and a
final assessment will be made upon completion of the final
gas monitoring resulis.

8.1.1.3 To break the pollutant linkages for Benzo(a)pyrene remediation is required in the
contamination hotspots to the south east of the water main running across the site.
The proposed development is for houses, to accommodate the proposed development; the
fevels on site require reduction. The proposed remedial works is for a 800mm removal and
reptacement capping layer is advised in all garden/fiandscaped areas to the south east of the

waste sewer. Not only will this break all source pathway receptor linkages it will make the site

levels suitable for the build.

8.1.1.4 Within all landscape/garden areas, 150mm of growing medium for plants and grass is required

as part of the capping layer.
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6.1.1.5

6.1.1.6

6.14

6.2

6.2.1

The specification criteria for water supply pipe selection include measures to prevent
contamination of water from contaminants in soil. We would therefore recommend a copy of
this report o be sent to United Utilities for their guidance.

Please note the testing suite carried out for this site is for human health purposes and may not
cover the suite of contaminants required by United Utilities for pipe selection, therefore further
testing may be required.

Approved remediation works should be carried out in full on site under a quality assurance
scheme to demonstrate compliance with the proposed methodology and best practice
guidance. If during the works contamination is encountered which has not previously been
identified then the additional contamination will need to be fully assessed

Gas
Using CIRIA C865 — Although the site is currently classed as Green, ground gas monitoring is
still on-going and a final assessment will be made upon completion of the final gas monitoring

results.

Waste Classification
No hazardous waste has been noted on site. Therefore no material will need to be removed

from site as hazardous waste.

Validation

Validation will be required to determine that the site is suitable for the proposed end use as

houses:

« Ensuring material in contamination hotspot areas has been removed to a minimum of
600mm below the new proposed finished ground floor level and replaced with a 600mm
cover system

+ Ensure the imported material is suitable for use.

Remedial Strategies

Redevelopment of this site will almost certainly be subject to planning conditions relating to
remediation and validation. Sutcliffe have prepared this document in accordance with the
proposed development plans enclosed in Appendix B. A detailed remediation / validation
strategy will also be completed in due course and wili contain details of the removal of material
from site to reduce site levels, details of the placement of a 600mm cover system, details of
the remediation of the ‘hotspot’ area and details of the supervision of the works by a suitably
gualified consultant which will include detailed records of testing requirements, etc.
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6.22

6.3

6.3.1

6.3.2

6.33

6.3.4

6.4

6.4.1

Validation of the remediated site in the form of a detailed Completion Statement will also be
completed to confirm that the works set out in this document are agreed and completed and

that the site is suitable for its intended use.

Health and Safety Issues

Contractors' personnel engaged in ground works should, as a matter of course, be counselled
in good practice with particular regard to the avoidance of dust inhalation and skin contact with
soils. Smoking or eating on the immediate worksite should be avoided and the importance of
washing after contact with soils or plant operating on the site should be given due

consideration.

Furthermore, for protection of workers and the general public, contractors would need to adopt
effective dust suppression measures including, inter alia, water spraying in dry weather
conditions and sheeting of lorries transporting site soils.

If during earthworks operatives discover any further adverse ground conditions and suspect it
to be contaminated then they must contact the relevant parties immediately to report it.
Sutcliffe Investigations should be employed with a watching brief with respect to earthworks

conducted on site.

A full health and safety plan should be prepared before commencement of works on site.
Operatives should use suitable PPE and follow guidance in health and safety guidance note
HSG6E6 "Protection of workers and the general public during the development of contaminated

land®.

Protection of Controlled Waters

UK Drinking Water Standards

The concentrations of leachate samples for metals, TPHs and PAHs are ali below the UK
Drinking Water Standards (UK DWS), with the exception Benzo(a)pyrene.

The UK DWS for Benzo(a)pyrene is 0.01ug/l, elevated levels were noted in TH3 at a depth of
0.60m with a value of <0.9ug/l, WS3 at a depth of 0.50m with a value of <0.9ug/l, however this
is due to laboratory detection limits.
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6.4.2

Environmental Quality Standards

The Environmental Quality Standard (EQS) for Lead is 4 to 250ug/l; the Lead value for WS1 at
0.50m is recorded at 8.57ug/l and WS2 at 0.50m is recorded at 5.11. These values fall within
the EQS range for Lead.

The Environmental Quality Standard (EQS) for Copper is 1 to 28ug/l; all Copper values are
noted to fall within the EQS range, these include the highest recorded value of 6.77ug/| noted
in WS1 at 0.50m.

The Environmental Quality Standard (EQS) for Suiphide is 0.25ug/t; all values are noted to be
above the EQS for Sulphide however this is due to laboratory detection limits, with the
exception of WS1 at 0.5m that recorded a level of 20ug/l.

The Environmental Quality Standard (EQS) for Benzo(a)pyrene is 0.03ug/l; three values are
noted below the EQS for Benzo(a)pyrene and two values are noted above the EQS
assessment value however this is again due to laboratory detection limits..

Dilution, dispersion and attenuation of any leached contaminants will occur in the unsaturated
zone, i.e. the volume of ground below the contaminant source but above the groundwater
surface (the unsaturated zone), reducing any impact on groundwaters. In the site’s existing
condition, leaching of contaminants may occur from contamination hot spots but dilution,
dispersion and attenuation will occur in the unsaturated zone, lessening the effect.

Dilution, dispersion and attenuation of any leached contaminants will occur in the unsaturated
zone, i.e. the volume of ground below the contaminant source but above the groundwater
surface (the unsaturated zone), reducing any impact on groundwaters.
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6.5

6.5.1

6.5.2

6.5.3

654

6.55

Foundations

ft is understood that consideration is being given to the development of houses and

apartments on site.

Based upon the water main running directly through the site and the depth of made ground
encountered and the fall to the rear of the site it is not recommended that & traditional mass fill
foundation be utilised on site as this could damage the existing water main and be unstable
and un-economical. Sutcliffe Investigations therefore propose CFA piles to be employed; CFA

piles will limit vibration to the water main.

Groundwater was not recorded in any of the exploratory holes during site investigation works
and all monitoring wells have been noted as dry during all gas / groundwater monitoring visits.

Excavations within the natural ground were stable.

Sub-surface concrete that is only in contact with Made Ground can be Design Sulphate Class
DS-1, with an ACEC Classification of AC-1s.
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6.6

6.6.1

6.7

6.7.1

6.8

6.8.1

6.82

6.9

6.9.1

Ground Floor Construction

Due to the amount of MADE GROUND on site in excess of 2.4m in areas, it is not proposed to
employ a ground bearing slab, therefore a suspended P.C unit ground fioor should be
adopted. With a gas membrane and incorporated in any piling until the full ground gas

monitoring is complete.

Diversion

Services are noted on site and diversions will not be possible.

Recommended Consultations

There are drainage and services at the edge of the site, that may be suitable for re-use.
Sutcliffe would recommend a full drainage survey be undertaken.

At the time of writing, the classification of materials removed from the site for waste disposal
purposes must be negotiated with the receiving waste management facility. Alt removal will be
included in the remediation / validation report.

Further Monitoring / Investigation and Management Measures

The folowing risk reduction / management measures are recommended in order to reduce the

identified risks from contamination to an acceptable level:

. Construction workers involved in the redevelopment of the site and future maintenance
workers should follow good working practices with regard to contamination, including a
site induction, practicing high standards of hygiene and the use of personal protective
equipment {PPE).

) The provision of surface water drainage in the redevelopment to prevent infilration and
potential leaching of contaminants into the groundwater. It is likely that this will be part
of the planned development anyway.

. Damping-down of earth works in the redevelopment should be undertaken during dry
periods when there is the potential for dust blow from the site.

. If deeper foundations are required as part of the development, ie. below the
groundwater level, the Sulphate and Chloride content of the groundwater should also be
considered.

32



. Surplus Made Ground material will need to be disposed of under conditions regulated

by the Waste Management Licensing Regulations 1994.

6.9.2 If requested, Sutcliffe Investigations can act as the agent of our client in seeking approval of
the Local Authority Contaminated Land Officer and statutory consultees as appropriate.
Sutcliffe Investigations can also be employed to provide remediation validation works, and

signing-off of works.

6.9.3 The comments given in this report and the opinions expressed assume that the ground
conditions do not vary beyond the range revealed by this investigation. There may be,
however, conditions within the site, which have not been disclosed by this investigation and
consequently have not been considered in this report. Accordingly, a careful watch should be
maintained during any future groundwork, and the recommendations of this report reviewed as

necessary.
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dededede b kode Fedodedede dedde drde dedrded do ok dek e e dkeok ke ek v denk de e

it should be noted that Sutcliffe Investigations have used reasonable skill, care and diligence in the
design of the investigation of this site. The inherent infinite variation of ground conditions allows only
definition of the actual conditions at the location and depth of exploratory holes, while those at
intermediate locations can only be inferred. This site has not been checked for Japanese Knotweed or
other detrimental plants.
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Prepared by:

}i) : HaQ@ Date: 17.01.13

S Hale
BSc (Hons} AIEMA
Environmental Scientist

Reviewed by:

W&l 17.01.
Date: 13

W G Baldwin
BEng (Hons) CEng MiStructE AIEMA
Director

34



References

BRE Special Digest (1881} ‘Sulphate and acidic resistance of concrete in the ground’ 363
BRE Special Digest (2001) ‘Aggressive Chemical Environment For Concrete (ACEC) Site Classification.

CIRIA (1995) Report 149, ‘Protecting development from methane. Methane and associated Hazards to

Construction. London

DETR/Partners in Technology (1997) Passive venting of soil gases beneath buildings research report-

guide for design.

Department of the Envircnment. Transport and the Regions. Environment Profection Act (1990) Part

IIA: Contaminated Land.

Environment Agency (2000) ‘Secondary Model Procedure for the Development of Appropriate Soil
Sampling Strategies For Land Contamination. Research and Development. Technical Report. P5-
066/TR', Bristol.

Environment Agency (2002) ‘Department for Environment, Food and Rural Affairs and The Environment
Agency. Assessment Of Risks To Human Health From Land Contamination: An Overview Of The
Development Of Soil Guideline Values And Related Research’, Environment Agency, Bristol. CLR

report No. 7.

Environment Agency (2002) ‘Department for Environment, Food and Rural Affairs and The Environment
Agency. 'Priority Contaminants For The Assessment Of Land’, Environment Agency, Bristol. CLR report
No. 8

Environment Agency (2002) ‘Department for Environment, Food and Rural Affairs and The Environment
Agency. The Contaminated Land Exposure Assessment (CLEA) Model: Technical Basis And
Algorithms’, Environment Agency, Bristol. CLR report No. 10

35




Appendix A — General Notes




Generic Notes — Sutcliffe Investigations
Environmental Setting

General

Third party information obtained from the British Geological Survey (BGS), the Coal Authority, the Local Authority etc
is presented in the Correspondence Appendix of the Geoenvironmental Report.

Geology, Mining & Quarrying

In order to establish the geological setting of a site, Sulcliffe Investigations refer to BGS maps for the area and the
refevant geological memoir.

A coal mining report is obtained from the Coal Authority. Further information is sourced from the Local Authority and
by reference to current and historical OS plans.

Landfills

Sutcliffe Investigations obtain data from the Landmark Information Group, the Environment Agency and the Local
Authority with respect to known areas of landfilling within 250m of the proposed development site. Reference is also
made to historical OS plans, which are inspected for evidence of backfilled quarries, railway cuttings, colliery spoil tips
etc.

Radon

Radon is a colouriess, odourless gas, which is radioactive. It is formed in strata that contain uranium and radium (most
notably granite) and can move through fissures eventually discharging to atmosphere, or the spaces under and within
buildings. Where radon occurs in high concentrations, it can pose a risk to health.

In order to assess potential risks associated with radon gas, Sutcliffe Investigations refer to BRE Report BR211, 1999:
“Radon: guidance on protective measures for new dwellings”.

BR211 provides a preliminary indication of the measures required for a particular site, but it is also often necessary to
request a Stage 2 Protective Measures Site Report from the BGS.

The level of protection needed is site-specific and is determined by reference to the radon potential map for the area
“ 'lowed by a geological assessment of the site. This information is contained in the Annexes of BR211.

Annex A — derived from statistical analysis of radon measurements in existing houses carried out by the NRPB and
grouped on 5km grid.

Annex B — based on an assessment of the same radon measurements grouped by geological units. The maps show
the 5km grid squares underlain completely or in part, by geclogical units which potentially exceed the action levels for
radon protective measures. The grid squares are coded according to highest potential within the square. In many
cases the actual geological radon potential varies considerably within a grid square.

Sutcliffe Investigations adopt the following procedure when assessing risk associated with radon.

Firstly, Annex A maps are reviewed to see whether the site requires full, basic or no measures. If the site is in a dark
brown square, full radon protection measures are required. If the site is in a light brown square, reference should be
made to Annex B.

Secondly, Annex B maps are reviewed to see whether a further geclogical assessment is required which may result in
upgrading the result from Annex A. If a site lies within a shaded square, it may require radon protection and Sutcliffe
Investigations request a Stage 2 Protective Measures Site Report from the BGS.




If the site is in a square that is not coloured or shaded in either set of maps then no radon protection is
needed and therefore a BGS Report is not normally necessary.

The BGS geological assessment involves checking whether the site is on or close to a geclogical unit that has
statistically been found to have elevated radon potential. The geological assessment is based on either 1:50,000 or
the 1:250,000 scale data. The search area specified as part of the request is increased by 50m in areas where
1:50,000 data is available and by 500m in areas with 1:250,000 scale data to allow for potential inaccuracies in the
position of boundaries. The BGS report indicates the highest tevel of protection required within the search area and its
buffer zone.

When requesting a BGS report, Sutcliffe Projects select the search radius carefully, since too large a search radius
may result in the inclusion of areas underlain by geological units of a higher radon potential, thereby giving rise to
recommending too high a level of protection.

The report also includes (where available), a list of the geological units included in the assessment. Sutcliffe
Investigations check that these actually underlie the site, rather than the buffer zohe oniy.

On the basis of radon measurements in dwellings and on their geclogical interpretation, the BGS report stipulates the
level of protective measures required for the proposed development site, and this couid be:

1. no measures
2. basic measures or
3. full measures

Details of these measures are provided in the Hazardous Gas section of this Geoenvironmental Report.
Hydrogeology
Suicliffe Investigations obtain information from the Environment Agency (EA) and the Landmark Information Group
with respect to:

¢ groundwater guality

s recorded pollution incidents

¢ licensed groundwater abstractions
Reference is also made to the EA document “Policy and Practice for the Protection of Groundwater” (1998) and the
relevant Groundwater Vulnerability Map.
Bedrock and any overlying granuiar Drift deposits are classified by the EA.

Major aquifers: ‘Highly permeable formations, usually with a known or probable presence of significant fracturing.
They may be highly productive and able to support large abstractions for public water supply and other purposes”.

Minor aquifers: “Fractured or potentially fractured rocks which do not have a high primary permeability, or other
formations or variable permeability. Although these acquifers will seldom produce large quantities of water for
abstractions, they are important both for focal supplies and in supplying base flow to rivers”.

Non-aquifers: “Formations which are generally regarded as containing insignificant quantities of groundwaler.
However groundwater flow through such rocks, although imperceptible, does take place and needs to be considered
in assessing the risk associated with persistent poflutants. Some non-acquifers can yield water in sufficient quantities
for domestic use”.



Groundwater vulnerability is determined by 4 variables:

1. The presence and nature of overlying soil {the weathered zone affected by living organisms; soil in the UK
can extend up to 2m in depth). Physical properties of the soil affect the downward passage of water and
its ability to attenuate pollutants. The EA make reference to a three-foid classification of soil types:-

« Soils of low leaching potential are defined as "soils in which the pollutants are unlikely to penelrate
the soil layer because either water movement is fargely horizontal, or they have the abilily to attenuate
diffuse poliutants”.

+ Soils of intermediate leaching potential are defined as “soils which have a moderate ability to
attenuate diffuse source pollutants or in which it is possible that some non-absorbed diffuse source
pollutants and liquid discharges could penetrate the soil layer”.

» Soils of high leaching potential are defined as “soils with little ability to attenuate diffuse source
pollutants and in which non-absorbed diffuse source poliutants and liquid discharges have the
polential to move rapidly fo underlying strata or to shallow groundwater”.

In urban areas and restored mineral workings the soil information is based on fewer observations than
elsewhere. A worst-case vuinerability (H) is therefore assumed for these areas and for current mineral
workings by the EA. All are given a designation of HU unless proved otherwise.

2. The presence and nature of Drif, which often overlies bedrock. Where Drift is of substantial thickness and
low permeability, it can provide an effective barrier to surface pollutant migration. Permeability Drift is
classified as a Minor Aquifer except where it is in probable hydraulic continuity with a Major Aquifer, where
it is regarded as part of the Major Aquifer unless proven otherwise by site investigation.

3 The nature of the geological strata (bedrock). Rocks that contain groundwater in exploitable quantities are
called aquifers.

4. The depth of the unsaturated zone, i.e. that part of the aguifer which lies above the water table.

The EA have also designated Source Protection Zones, which are based on proximity to a groundwater source
(springs, wells and abstraction boreholes). The size of a Source Protection Zone may vary from tens to several

thousand hectares.

Hydrology

Sutcliffes obtain information from the Environment Agency and the Landmark information Group with respect to:

Surface water quality

Recorded pollution incidents

Licensed abstractions (groundwater & surface waters)
Licensed discharge consents

Site susceptibility to flooding
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The EA have set water quality targets for all rivers. These targets are known as River Quality Objectives (RQOs).
The water quality scheme used to set RQO planning targets is known as the River Ecosystem scheme. The scheme
comprises five classes (RE1 to RES) which reflect the chemical quality requirements of communities of plants and
animals occurring in our rivers.

General Quality Assessment (GQA) grades reflect actual water quality. They are based on the most recent analytical
testing undertaken by the EA. There are six GQA grades (denoted A to F) defined by the concentrations of
biochemical oxygen demand, total ammonia and dissolved oxygen.

The susceptibility of a site to flooding is assessed by reference to a Flood Map on the Environment Agency’s website.
These maps provides show natural floodplains — areas potentially at risk of flooding it a river rises above its banks or
high tides and stormy seas cause flooding in coastal areas.




There are different kinds of area shown on the Flood Map:

1. Dark blue areas could be flooded by the sea by a flood that has a 0.5% (1 in 200} or greater chance of
happening each year, or by a river by a flood that has a 1% (1 in 200) or greater chance of happening
each year.

2. Light blue areas show the additional extend of an extreme flood from rivers or the sea. These outlying
areas are likely to be affected by a major flood, with up to a 0.1% (1 in 1000) chance or occurting each
year.

These two colours show the extent of the natural floodplain if there were no flood defences or certain cther manmade
structures and channel improvements.

The maps also show all flood defences built in the last five years to protect against river floods with a 1% (1 in 100)
chance of happening each year, or floods from the sea with a 0.5% (1 in 200) chance of happening each year,
together with some, but not all, older defences and defences which protect against smaller floods.

The Agency's assessment of the likelihood of flooding from rivers and the sea at any location is based on the
presence and effect of all fiood defences, predicted flood levels and ground levels.

It should also be noted that as the floodplain shown is the 1 in 100 year (or 1 in 200 year as appropriate) areas outsic
this may be flooded by more extreme floods (e.g. the 1 in 1000 year flood). Also, parts of the areas shown at risk of
flooding will be flooded by lesser floods {e.g. the 1 in 5 year flood). In some places due to the shape of the river valley
the smaller floods will flood & very similar extent to larger floods but to a lesser depth.

If a site falls within a floodplain, it is recommended that a flood survey be undertaken by a specialist consultant who
can advise on appropriate mitigating measures; i.e. raising stab levels, provision of storage etc.

COMAH & Explosive Sites

Sulcliffe Investigations obtain information from the Landmark information Group with respect to COMAH or explosive
sites within 1km of the proposed development site. Sutcliffe investigations' report refers io any that are present and
recommends that the Client seeks further advice from the HSE.

Areas around COMAH sites (chemical plants etc) are zoned with respect to the implementation of emergency pians.
The HSE are a statutory consultee to the local planning authority for all COMAH sites. The COMAH site may have to
revise its emergency action plan if development occurs. This might be quite straightforward or could entail significant
expenditure. Consequently, the COMAH site may object to a proposed development {(although it is the Local Authority
who have final say and they are likely to place more weight on advice from the HSE).

Preliminary Conceptual Ground Model

The site’s environmental setting (and proposed end use) is used by Sutcliffe Investigations to assess the significance
of any contamination encountered during the subsequent ground investigation.
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2. Ground Investigation Fieldwork

General

Sutcliffe Ground Investigations are undertaken in accordance with current UK guidance including:

BS5930:1999 “Code of practice for site investigation”
BS10175:2001 “Code of practice for the identification of potentially contaminated sites”
Contaminated Land Reports 1 {0 6, most notably CLR Report No. 4 “Sampling strategies for contaminated
fand”

* “Guidance on the protection soil sampling strategies for land contamination” - EA R&D Technical report P5-
086/TR (2001)

» AGS: 1996 “Guide to the sefection of Geotechnical Soil Laboratory Testing”

Exploratory hole fogs are represented in Appendices to this Geoenvironmental Report. These logs include details of
the:

Investigation technique adopted

Samples taken

Descriptions of the solid strata and any groundwater encountered
Resulits of any insitu testing

Any gas/groundwater monitoring well installed

* & & o @»

Exploratory Hole L.ocations

Exploratory hole locations are selected by Sutcliffe Investigations, prior to commencement of fieldwork, to provide a
representative view of the strata beneath the site and to target potential contaminant sources identified during the
prefiminary investigation (desk study). Additional exploratory locations are often determined by the site engineer in
light of the ground conditions actually encountered; this enahles better delineation of the depth and lateral extent of
organic contamination, poor ground, relict structures etc.

Investigation Techniques

Ground conditions can be investigated by a number of techniques; the procedures used are in general accordance
with BS5930: 1899 and BS1377: 1990. Techniques most commonly used by Sufcliffe Investigations include:

Machine excavated trial pits, usually equipped with a backactor and a 0.6m wide bucket
Cable percussive (Shell & Auger) boreholes, typically using 150mm diameter tools and casing
Window or windowless sampling boreholes. Constraints associated with existing buildings, operations and
underground service runs can render some sites partly or wholly inaccessible to a mechanical excavator. In
such circumstances, window sampling is often the most appropriate technique. A window sampling drilling rig
can be manoeuvred in areas of restricted access and resuits in minimal disturbance of the ground {(a 150mm
diameter tarmac/concrete core can be lifted and put to one side). However, it should be noted that window
sampiing alfows only a limited inspection of the ground (especially made ground with a significant proportion
of coarse material).

« Rotary percussive open-hole probeholes are typically drilled using a tricone rock roller bit with air as the
flushing medium. Probeholes are generally lined through made ground with temporary siee! casing to prevent
hole collapse.

Where instalted, gas/groundwater monitoring wells typicaily comprise a lower slotted section, surrounded by & filter
pack of 10mm non-calcareous gravel and an upper plain section surrounded in part by a bentonite seal and in part by
gravel or arisings. The top of the plain pipe is cut off below ground level and the monitoring well protected by a square,
stopcock type manhole cover set in concrete, or the plain pipe is cut off just above ground level and the well protecied
by 100mm diameter steel borehole helmet set in concrete.

Monitoring well details, including the location of the response zone and bentonite seal are presented on the relevant
exploratory hole logs.




Insitu Testing

Where relative densities of granular materials given on the trial pit and window sample logs are based on visual
inspection only, they do not relate to any specific bearing capacities. However, wherever possible, Sutcliffe
investigations employ a mackintosh probe to assess relative density. Mackintosh probe results can be related to
approximate allowable bearing capacities.

The relative densities of granular materials encountered in cable percussive boreholes are based on Standard
Penetration Test (SPT) results. SPTs are carried out boreholes, in accordance with BS 1377 1990, Part 9 Section 3.3.
Where full penetration (600mm) is not possible, N values are calculated by linear extrapolation and are shown on the
logs as N* = x.

The strength of cohesive deposits is determined using a hand shear vane.

Shear strength test resuits reported on trial pit logs are considered to be more reliable than those reported on window
sample logs. Significant sample disturbance occurs during window sampling and consequently shear strength results

on disturbed window samples are generally lower than results obtained during trial pitting, in-situ or in large excavated
blocks.

Sampling

Representative soilffill samples are taken at reguiar intervals from the exploratory holes to assist in description of the
ground and to allow selected iaboratory testing to be performed. The type of sample taken is dependent on the nature
of the stratum and the purpose of the analysis.

Where the soils encountered contain a significant proportion of coarse grained material, truly representative samples
are not typically obtained - only the finer fraction is placed in sample containers. However, a visual estimate of the
amount of coarse material is made on site.

NB: Coarse constituents not sampled are defined as; coarse gravel, cobbie and boulder (i.e. any ‘particles’ with an
average diameter greater than 20mm).

Occasionally, unrepresentative ‘spot’ samples are also taken from some exploratory locations for contaminant
analysis, typically where unusual, localised pockets of materials are encountered.

Samples of soil for chemical testing are placed into 1 litre plastic tubs prior to delivery to the selected laboratory.
Samples of water are taken in one litre brown glass bottles and stored in cool boxes, at a temperature of
approximately 4°C, until delivery to the selected laboratory. Soilffill samples for organic analysis are also stored in cool
boxes.

Groundwater

Where encountered during fieldwork, groundwater is recorded on exploratory hole logs. if monitoring wells are
installed, groundwater levels are also recorded on one or more occasions after completion of the fieldwork.

it should be borne in mind that the rapid excavation rates used during a ground investigation may not allow the
establishment of equilibrium water levels. Water levels are likely to fluctuate with season/rainfall and could be
substantially higher at wetter times of the year than those found during this investigation.

Long term monitoring of standpipes of piezometers is always recommended if water levels are likely to have a
significant effect on earthworks or foundation design.

Description of Strata
The soils encountered during an Sutcliffes ground investigation are described (logged) in general accordance with BS

5930. The descriptions and depth of strata encountered are presented on the exploratory hole logs and summarised in
the Ground Conditions section within the main body of text.



The materials encountered in the trial pits are logged, samples taken and tests performed on the in-situ materials in
the excavation faces, to depths of up to 1.2m; below this depth these operations are conducted at the surface on
disturbed samples recovered from the excavation.

Key to Exploratory Hole Logs

Keys to logs are presented in the Appendix(ces) containing the logs. These are two keys — Symbols and Legends and
Terms and Definitions.

Health and Safety

All work was carried out in accordance with the procedures detailed in the DGEL Health and Safety Manue! and
SUKD heaith and Safety Procedures.
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3. Geotechnical Laboratory Tests
General

Soil Samples are delivered to the laboratory for testing along with a schedule of testing drawn up by Sutcliffe
Investigations. All tests are carried out in accordance with BS 1377:1990.

The test results are presented as received in an Appendix to this Geoenvironmental Report.
The following laboratory testing are routinely carried out on a selection of samples:

s Atterberg limits & moisture contents
¢+ Soluble sulphate & pH

The additional tests are typically only scheduled where significant earthworks regrade is anticipated:

+ Grading
+ Compaction tesis
s Particle density

Attenberg Limits & Moisture Content

The Liquid and Plastic Limits of samples of natural in-situ clay are determined using the cone penetrometer method
and the rolling thread test. These tests enable determination of an average Plasticity Index (PI) for each “type” of clay,
although judgement is applied where variable results are reported.

Pl can be related to shrinkability (low, medium or high} and then to minimum founding depth. Sutcliffe Investigations
typically only consider a soil to be shrinkable if the proportion finer than 63pm is > 35%.

P! results are compared against guidance given in the NHBC Standards, Chapter 4.2 (revised April 2003) which
advocates the use of modified Plasticity Index (I'p) defined as:

I'p=Ip* (% < 425um/100)
ie if Pl is 30%, but the soil contains 80% < 425um, then I'p = 30 * 80/100 = 24%

It should be noted that in accordance with the requirements of BS 1377, the % passing the 425pm sieve is routinely
reported by testing labs.

Sutcliffe Investigations apply engineering judgement where Pl results are spread over a range of classifications.
Consideration is given to;

» The average values for each particular soil type (ie differentiate between residual soil and alluvium)
+ The number of results in each class and
* The actual values

Unless the judgement strongly indicates otherwise, Sutcliffe Investigations typically adopt a conservative approach
and recommend assumption of the higher classification.

Soluble Sulphate and pH

Sulphates in soil and groundwater are the chemical agents most likely to attack sub-surface concrete, resulting in
expansion and softening of the concrete to a mush. Another common cause of concrete deterioration is groundwater
acidity.

The rate of chemical attack depends on the concentration of aggressive ions and their replenishment at the reaction
surface. The rate of replenishment is related to the presence and mobility of groundwater.



Sutcliffe investigations refer to BRE Special Digest 1 (SD1) “Concrete in aggressive ground. Part 1: Assessing the
aggressive chemical environment’ (2001). SD 1 provides definitions of;

The nature of the site (Greenfield, brownfield or pyretic)

The groundwater regime (static, mobile or highly mobile)

The Design Sulphate Class (DC Class) and

The Aggressive Chemical Environment for Concrete (ACEC Class)

Sutcliffe reports clearly state each of the above for the site being considered.

The concentrations of sulphate in agueous soilffill extracts are determined in the laboratory using the gravimetric
method. The results are expressed in terms of SO, for direct comparison with BS 5328:1997. The pH value of each
sample was determined by the electrometric method.

SD1 also discusses determination of “representative” sulphate concentration from a number of tests. Essentially if <10
sampies of a given soil-type have been tested, the highest measured suiphate concentration should be taken. If >10
samples have been tested, the mean of the highest 20% of the sulphate test can be taken. With respect to
groundwater, the highest sulphate concentration should always be taken.

With respect to pH (soit & groundwater) the value used is the lowest vaiue if <10 samples have been tested and the
€an of the lowest 20% if >10 samples have been tested.
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4. Contamination Laboratory Analysis & interpretation (including WAC)
General

An assessment of potential contaminants associated with the former usages of the site is undertaken with reference to
CLR 8 “Potential contaminants for the assessment of land” and the relevant DETR Industry Profile(s).

Common Inorganic Contaminants
These include:

Metals, most notably cadmium, copper, chromium, mercury, lead, nickel and zinc
Semi-metals, most notably arsenic, selenium and (water soluble) boron

Non-metals, most notably sulphur

Inorganic anions, most notably cyanides (free & complex), sulphates, sulphides and nitrates

With respect to the terminology used by most analytical laboratories:
Total cyanide = Free cyanide + Complex cyanide
Total cyanide (CN) is determined by acid extraction; whereas free cyanide is the water soluble fraction.

Complex cyanide is “bound” in compounds and is hard to breakdown. Laboratory determination of complex CN
involves subjecting the sample to uv digestion for determination of both free and total CN.

Thiocyanate (SCN) is a different species combined with suiphur.

Elemental sulphur (S) and free sulphur are the same. Total sulphur is all forms, including that present in sulphates
(SQ4) sulphates efc.

There are 2 forms of chromium (Cr), chromium Vi and chromium ill. Chromium VI is the more toxic of these. In soils,
total chromium is determined by a strong aqua regia acid digestion. Chromium VI is an empirical method based on a
water extract test.

Common Organic Contaminants

Petroleum hydrocarbons are a mixture of hydrocarbons produced from the distillation of crude oil. They include
aliphatics (alkanes, alkenes and cycloalkanes), aromatics (single or multi benzene ringed compounds) a
hydrocarbon-like compounds containing minor amounts of oxygen, sulphur or nitrogen.

Petroleum hydrocarbons can be grouped based on the carbon number range:-

GRO - Gasoline Range Organics (typically Cg to C1o). Also referred to as PRO ~ Petroleum Range Organics
DRQ — Diesel Range Organics (typically Cqg to Cys)

LRO - Lubricating Qil Range Organics (typically Cas to Cyuo)

MRO — Mineral Qil Range Organics (typically Cig to Caa)

However, it should be borne in mind that the terms “GRO” and “DRO" analysis are purely descriptive terms, the exact
definition of which varies.

Total Petroleum Hydrocarbons (TPH) is also a poorly defined term; some testing laboratories regard TPH as
hydrocarbons ranging from Cs - Cyo, whereas other define TPH as Cio— Cao.

The composition of a TPH plume migrating through the ground can vary significantly; this is primarily dictated by the
nature of the source (eg petrol, diesel, engine oil etc). Furthermore, different hydrocarbons are affected differently by
weathering processes and this can result in further variation in the chemical composition of the TPH.



Gasoline contains light aliphatic hydrocarbons rapidly (especially within the C4 to C5 range) that will evaporate. The
aromatic hydrocarbons in gasoline are primarily benzene, toluene, ethylbenzene and xylenes, referred to as BTEX.
Small amounts of polyaromatic hydrocarbons (PAHs) such as benzo(a)pyrene may also be present.

Diesel and light fuel oils have higher molecuiar weights than gasoline. Consequently, they are less volatile and less
water soluble. About 25 to 35% is composed of aromatic hydrocarbons. BTEX concentrations are generally low.

Heavy Fuel Oils are typically dark in colour and considerably more viscous than water. They contain 15 to 40%
aromatic hydrocarbons. Polar NSO compounds are also present.

Lubricating Oifs are relatively viscous and insoluble in groundwater. They may contain 10 to 30% aromatics, including
the heavier PAHs. NSO compounds are also common.

Polycyclic Aromatic Hydrocarbons {PAHs) have more than two fused benzene rings as a structural characteristic. PAH
compounds are present in both pefrol and diesel, although insignificantly lower concentrations than in coal tars.
Certain PAH compounds are carcinogenic (Benzo(a)pyrene) and/or mobile in the environment (naphthalene).

Polychlorinated Biphenyls (PCBs}

Molatile Organic Compounds (VOCs) The volatile organic compound (VOC) headspace concentration of all soil

smples was made with a photoionization detector (PID) fitted with a 10.2 eV lamp. This gives a semi-quantitative
VOC concentration record as parts per mitlion (ppm) (Vol/Vol). Prior to the VOC headspace reading, the background
levels of VOCs were recorded. The PID was recalibrated with standard isobutylene in zero air after every 10
headspace readings.

Semi-Volatile Organic Compounds (sVOCs)
Phenols

Solvents, pesticides, herbicides

Dioxins & furans

Methods of Analysis (Organic Compounds}

Toluene Extractable Matter (TEM) results provide a screening test for organic contamination. The sample is air dried
a 30°C and ground prior to addition of the soivent (toluene). The solvent extraction is aggressive and most organic
compounds (fuels, oils, tars, humic material, animal fats and vegetable oil) are dissolved, as are some other inorganic
contaminants such as sulphur. However, the volatiles (lighter fuel fraction etc) are lost during evaporation of the

" ~lvent,

Total Petroleum Hydrocarbon (TPH) by IR (also known as minerat oil by some testing laboratories) is undertaken on
“as received” samples. Tetrachloroethylene is the solvent, and fluoroscil is used to removed humic material, animal
fats and vegetable oil. Consequently this analysis detects a wide range of “mineral” organics from volatiles (BTEX and
gasoline) through diese! and oils to tars (including the very heavy, stable tars such as asphait and bitumen).

TPH by GC-FID is more refined analytical technique which only detects hydrocarbons (aliphatic and aromatic) in the
range Cio to Cy (volatiles, heavy tars, humic material and sulphur are not detected). The laboratory can provide a
breakdown of the TPH results into diesel range organics (DRO) and heavier lubricating cil range organics (LRO).

GRO (PRO) by GC-FID analysis detects the more volatile C¢ — Cy hydrocarbons (aliphatic and aromatic) including
those organic compounds present in petrol.

Speciated VOC (by GC-MS) analysis quantifies the concentrations of 30 USA-EPA priority compounds. These
include chlorinated alkanes and alkenes (in the molecular weight range chioroethane to tetrachioroethane);
trimethiybenzenes; and the 4 BTEX compounds (benzene, ethyl-benzene, toluene & xylene).

Speciated sVOC by (GC-MS) analysis quantifies the concentration of a variety of organic compounds, including the
16 USA-EPA priority PAHs, phenols, 7 USA EPA priority PCB congeners, herbicides & pesticides.




Note: PAHs are hydrocarbons and consequently (where present) will be picked up when scheduling TPH by GC-FID.
Napthalene (the lightest PAH) is also one of the 58 US EPA VOCs.

Speciated TPH by GC-FID provides a “banded "TPH", initially split into aromatic and aliphatic fractions and then
further divided into fraction specific carbon bandings based upon behavioural characteristics.

Note: Risk assessment models require physiochemical properties (solubilities, toxicitities etc) of compounds in order
to model their behaviour in the environment. These physiochermical properties cannot be derived from a single “TPH’,
“GRO” or “DRQ” value. Howsver, the carbon banded fractions can be used in risk assessment models.

if the relative proportion of each carbon banding within the “TPH” impact at a site is known, the risks posed by each
individual fraction can be assessed and a simple back calculation applied to calculate an overall “TPH” screening
value based upon the percentage weight fraction of each banding present in the “TPH”. Specialised analytical
techniques and data interpretation skills are required to identify each carbon banding.

Current Guidance

The UK approach to the consideration of contaminated land is based upon the principles of risk assessment. This in
turn is founded upon the use of so called source= pathway=> target principles in order to establish the presence or
potential presence of a pollutant linkage. :

Sutcliffe Investigations adopt a tiered approach to risk assessment, consistent with UK guidance and best practice.
The initial step of such a risk assessment (or Tier 1) is the comparison of site data with appropriate guidance levels,
intervention levels or remedial targets.

In March 2002 DEFRA and the Environment Agency published a series of technical research papers (R & D
Publications CLR 7, 8, 9 and 10) introducing the UK approach to the assessment of risk to human health from land
contamination. This methodology and approach represents current scientific knowledge and thinking. The overall
methodology also included the Contaminated Land Exposure Model (CLEA) and some Soil Guidance Vaiues (SGV's).

At the time of writing this report, these guidelines only address seven contaminants and the development of both the
CLEA model and additional SGV's in ongoing. Where published, SGV's have been utilised as intervention values for
the purpose of an initial Tier 1 assessment.

Where SGV's were not published at the time of writing this report, appropriate Tier 1 human health related
assessment have been based upon information that was best available at the time of the study.

With respect to the assessment of potential phytotoxic effects of contaminants, Sutcliffe Investigations refer to “The
Soil Code” (Maff, 1998) for copper and zinc. The CLEA SGV is adopted for nickel.

The potential risk to building materials is considered through reference to relevant BRE Digests, with particui..
emphasis on BRE Special Digest 1, ‘Sulphate and Acid Resistance of Concrete in the Ground', 2001.

With respect to the interpretation of the calorific values, at present there are no accepted methods to assess whether
a sample is combustible and under what circumstances it might smoulder. Some guidance is given in ICRCL Note
61/84 “Notes on the fire hazards of contaminated land” which states that:

“ingeneral ......... it seems likely that materials whose CV's exceed 10MJ/kg are almost certainly combustible, while
those with values below 2MJ/kg are unlikely to burn”.

Tier 1 groundwater risk assessments are undertaken by comparing leachate concentrations with the appropriate
water quality standard. Depending upon the specific characteristics and environmental setting of the site the
appropriate standard is likely to be one of the following:

o Water Supply (Water Quaiity) Regulations 1989
+ Environmental Quality Standards (for Freshwater)
« The Surface Waters {Abstraction for Drinking Water) Regulations

The tier 1 risk assessment of landfill gas is undertaken through reference to the foliowing documents:



« Approved Document C, Building Regulations 1991
+ CIRIA Report 149, “Protecting Development from Methane”, 1995

Shouid any Tier 1 criteria be exceeded, then three potential courses of action are available. (The first is only
applicable in terms of human heaith, but the second and third could also be applied to groundwater or landfill gas).

» Undertake further statistical following the approach set out in Appendix A of CLR 7 in order to determine
whether contaminant concentrations of inorganic contaminants within soilffill actually present a risk (only
applicable to assessing the risk to human heaith).

* Based on a qualitative risk assessment, advocate an appropriate level of remediation to “break” the poliutant
linkage - for example the removal of the contaminated materials or the provision of a clean cover.

+ Carry out 2 more detailed quantitative risk assessment in order to determine whether contamination risks
actually exist.

However, the issue of averaging area requires further consideration. CLR 7 is ambiguous and could be interpreted as
advocating the concept of a single garden as an appropriate averaging area.

This concept has massive implications with respect to ground investigation design and cost. To comply, investigations
for residential development on brownfield sites would need to recover and analyse about 6 samples from each
. ~arden; this implies exploratory locations on a very tight grid, perhaps 5m to 10m spacings, with a huge increase in
..@ number of samples analysed (cf test schedules currently issued by most practitioners).

In any case, Sutcliffe Investigations consider the concept of a single garden as an averaging area to be inappropriate.
Statistical analysis of sample results by fill type, andfor by former use in a given sub-area of the site (i.e. with
reference to the Conceptual Site Model), is considered a more appropriate methodoiogy.

Analysis by soilffill type is appropriate for essentially immobile contaminants associated with a particular fil type, for
example arsenic in colliery spoil, metals in ash & clinker, sulphate in plaster-rich demolition rubble etc.

Analysis by former use is appropriate where more mobile contaminants have entered the ground, for example diesel
associated with leakage from a former fuel tank, downward migration of leachable metals through granular materials,
various soluble contaminants present in a wastewater leaking into the ground via a fractured sewer etc. In these
circumstances, it may be appropriate to undertake statistical analysis of sample results from a variety of different
soil/fill types. However, consideration would have to be given to factors such as porosity which might influence
impregnation of a mobile contaminant into the soil mass; ie contamination would be normally be more pervasive and
significant in granular soils than cohesive soils.

There is a suggestion in para 4.7 of CLR 7 that the approach outlined above was intended and the Environment
Agency have confirmed that an averaging area can be larger than a single garden, if

~« Contaminant concentrations are within the same statistical population as determined using the maximum
value test. The sample data being representative of the averaging area and the mean concentration of the
averaging area.
* "Hot spots” are treated as separate zones or averaging areas (as defined by the maximum value test).
» The sampling strategy takes into account uncertainty (spatial heterogeneity) in contaminant concentration

Waste Classification & WAC

In the context of waste soils generated by remediation and/or groundworks activities on brownfield sites, the following
definitions (from the Landfill Regulations 2002) apply:

+ Inert (e.g. uncontaminated ‘natural soil, bricks, concrete, tiles & ceramics)

» Non-Hazardous (e.g. soif excavated from a contaminated site which contains dangerous substances, but at
concentrations below prescribed thresholds).

* Hazardous (e.g. soil excavated from a contaminated site which contains dangerous substances at
concentrations above prescribed thresholds).

Dangerous substances include compounds containing a variety of determinants commonly found in contaminated
soils on brownfield sites, for example arsenic, lead, chromium, benzene etc,




From 16" July 2005, landfill operators will require Waste Acceptance Citeria (WAC) laboratory data, if soil is classified
as hazardous and such waste must have been subjected to pre-treatment. However, subject to WAC testing it may
be possible to classify it as stable, non-reactive hazardous waste, which can be placed within a dedicated cell within
the non-hazardous landfill.

Sutcliffe Investigations typically only include WAC analysis in site investigation proposals and reports, if significant off-
site disposal (of soil classified as hazardous waste) is anticipated for example where redevelopment proposals include
basement construction etc.

If off-site disposal of soils classified as hazardous waste were undertaken during redevelopment, then WAC analysis
should be scheduled at an early stage in the remediation programme.

However, organic compounds (BTEX, TPH, PAH etc) are the most common contaminants that result in soils being
classed as hazardous. These contaminants can often be dealt with by alternative technologies (eg by bicremediation
or stabilisation) and consequently retention on site is often possible.

it should be noted that non-hazardous soil waste can go to a non-hazardous landfill faciity; no further testing (eg
WAC) is required.



Generic Notes — Sutcliffe Investigations
5. Hazardous Gas

General

Hazardous gas is considered to be any mixture of potentially explosive, toxic or asphyxiating gases, most notably
methane, carbon dioxide and oxygen (deficiency).

In addition, radon, a naturally occurring radioactive gas is also considered. Further information about radon is included
in Notes 1 — Environmental Setting.

Assessment of potential risks associated with hazardous gas are based on a review of data obtained from the
Landmark information Group, the Environment Agency and the Local Authority and the British Geological Survey.

Reference is also made to historical OS plans, which are inspected for evidence of backfilled quarries, railway
cuttings, colliery spoil tips efc.

Where landfilling has occurred within 250m of the site boundary, the Local Planning Authority may request a landfill
aas investigation in accordance with the Town and Country Planning Generat Development Order, 1988.

Sources
Potential sources of hazardous gas are:

Landfill sites

Made ground, especially where significant depths are present

Shallow mineworks associated with coal extraction

Geological strata, including peat, organic silts, coal-bearing strata and limestone (reaction with acidic waters),
granite (radon)

« Groundwater can sometimes act as a “carrier” for hazardous gas

s Leakages from pipelines or storage tanks

» Sewers, septic tanks and cess pits

Generation

Wherever biodegradable material is deposited, landfill gas {principally a mixture of methane and carbon dioxide) is
likely to be generated by microbial activity. Carbon dioxide is an asphyxiant and toxic; methane is flammable and a
mixture containing between 5% and 15% methane by volume in air is explosive. Landfill gas in the ground is unlikely

itself to pose a significant risk, though it may damage vegetation. However, infiitration of iandfill gas into confined
spaces {(e.g. cellars, services, etc) may give rise to considerable risk.

There is no typical figure for the length of time that landfiil gas will be evolved, but at many sites significant gas
generation continues for at least 15 years after the last deposit of waste.

Migration

Gas migration from a landfill site may occur in several ways. It may migrate through adjacent strata; the distance of
migration being dependent on the pressure gradients, volume of gas and permeability of the strata. Where there are
faults, cavities and fissures within the strata, gas may move considerable distances. Other migration pathways for gas
include man-made features such as mine shafts, roadways and underground services.

Gas migration is influenced by a number of climatic factors, such as atmospheric pressure variations, water table level
variations and the influence of a covering of snow or ice over the surface of the site and surrounding area.

Current Guidance

Guidance on landfill gas monitoring control at landfill sites is given two technical memoranda, Waste Management
Paper Nos. 26 and 27 published by the Department of the Environment.




Waste Management Paper 27, 1991 recommends that no dwellings should be constructed within 50m of any landfill
that has the capacity to produce large volumes of landfill gas. No garden should extend to within 10m of the landfilied
waste, However, development closer to landfill has been permitted where a comprehensive gas risk assessment has
been completed (typically based on a minimum of 6 to 12 month monitoring programme) and appropriate gas
exclusion measures designed.

The current advice with regard to monitoring for landfili gas is that if the trigger value of 1% volume (20% LEL) for
methane and 1.5% volume for carbon dioxide is exceeded then remedial/control measures will be required.

It should be noted that the guideline limit for carbon dioxide of 1.5% volume recommended in Waste Management
paper No. 27 is the short term (10 minute) occupational exposure limit for carbon dioxide quoted by the Health and
Safety Executive in their publication EH40. The long term (8 hour) occupational exposure limit for carbon dioxide is
0.5% volume.

Approved Document C to the Department of the Environment's Building Regulations 1992 requires what where there
may be gaseous contamination of the ground but the level of methane is unlikely to exceed 1% by volume, the ground
floor of any house or simitar small building shall be constructed of suspended concrete and ventilated as described in
BRE Digest Report “Construction of New Buildings on Gas Contaminated Land”. The document also requires specific
design measures to be taken if a level of 5% voiume carbon dioxide exists or is exceeded within the ground.

Although the above guidance is still relevant it has been more recently updated within the following documen
published by the Construction Industry Research and information Association (CIRIA).

CIRIA Report 149 ‘Protecting Development from Methane' (1995)

CIRIA Report 150 ‘Methane Investigation Strategies’ (19993)

CIRIA Report 151 ‘Interpreting Measurement of Gas in the Ground' (1995)

CIRIA Report 152 ‘Risk Assessment for Methane and other gases from the ground’ (1995)

The above documents are intended to provide advice on how to investigate and deal with the gas contaminated
ground with respect to development.

CIRIA Report 149 characterised sites based on the recorded methanefcarbon dioxide concentration and emission
rates recorded during a suitable gas investigation. Characteristic situation 1 is deemed to be the lowest risk scenario
with the risk rating increasing up to 8. The characteristic situations are classified as follows:

Gassing regime in ground

Methane Carbon dioxide Emission rate ' Characteristic
(% by volume in air) (% by volume in air}  (m/s) situation ?
<01 <1.5 not detected 1
>01-1 >15-5 not detected 2
>1-5 <5 not detected 3
>5-20 <20 <0.01 4
> 20 >20 >0.01 -0.05 5
> 20 >20 > 0.05 6
Notes:
1. Emission rate values measures as equivalent total gas flow velocity from a 50mm diameter borehole:

for methods of measurement see Crowhurst and Manchester (1992).
2. Highest measures parameter used as determining factor.



CIRIA Report 151 (1995} identified that there is currently inadequate guidance on trigger concentrations for ground
gases. The current emphasis on using gas concentrations for trigger values particularly in Waste Management Paper
27 and the Building Regulations, should be revised to consider gas pressures, borehole flow rates and estimated
surface emission rates,

it was concluded that the most important aspect of relating the gas regime beiow or adjacent to a site, to the risk it
poses to any development, is the surface emission rate i.e. how quickly the gas is coming out of the ground. The iower
the surface emission rate the lower the risk. This is considered further in the DETR Partners in Technology Report
‘Passive venting of soil gases beaneath buildings’ (September 1897).

CIRIA Report 149 (1995), reference Table 28, reviewed over 100 case studies of development affeceted by gas to
establish current UK practices for gas control. The report classified the gassing regimes fround within 6 Characteristic
Situations. The highest measures parameter, either methane or carbon dioxide concentration and/or emission rate
were used to define the Characteristic Situation for each case history site. The report then related the typical range of
mitigation measures that has been adopted at each study site to the characteristic gas situation.

To achieve a more consistent design of protection measures Table 28 of CIRIA 149 was rewritten (Wilson and Card,

1999) in terms of borehole gas volume flow rate and gas concentrations, as reproduced in the table below. This was
done to reflect the importance of recognising the gas surface emission rate.

Characteristic situations based on Gas Flux

Characteristic Limiting CH, Limiting CO; Limiting Limiting
Situation Concentration Concentrations Borehole Flow Borehole Gas
(% viv) (% viv) Velocity (m/s) Volume Flow
{litre/hour)
CH, CO,
1 < 0.1 <01 < 0.005 < 0.035 < 0.035
2 < 1.0 <1.5 < 0.005 < (.35 <0.5
3 <5.0 <50 < (.005 <1.75 <175
4 <20 <20 < 0.01 <14 <14
5 =20 >20 < Q.05 <70 <70
5] >20 > 20 <0.05 >70 >70

5 Monitoring Procedure

Sutcliffe Investigations adopt a standard gas monitoring procedure, in accordance with CIRIA guidance. This
procedure invoives the measurement, in the following order of:

» Atmospheric temperature, pressure and ambient oxygen concentration on site immediately prior to and on
completion of monitoring.

Gas emission rate.
Methane, oxygen and carbon dioxide concentrations using and infra-red gas analyser.
Standing water level using a dipmeter.

In addition, ground conditions at each sampling location are recorded together with prevailing weather conditions and
any other observations such as any vandalism.

Where samples of gas are required for laboratory analysis, Gresham Tubes are used. Gas concentrations in the well
are typicaily recorded immediately before and after retrieval of a sample.




Appendix B — Drawings
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Appendix C — Photographs







TR ,,




-

, . .

.



















e
g

AR




TS

mw ..w...,
R

"

RS

Y










Appendix D — Geotechnical Assessment




Window Sample Logs




Site
. . . Number
utcliffe Investigations Church Ratke oy
Excavation Method Dimensions Ground Level (mQOD) | Client Job
. . Number
Dando Terrier Rig. LHT 2619205
Location Dates Engineer Sheet
10/12/2012
See Locatien Plan. GF 11
Depth Water Leve] Depth e §
{m) Sample / Tests Depth Field Records (mOD} fm) Description Legend| ® | instr
TS {Thickness) -
E 0200} Dark brown SAND with fine and medium roots with
£ 0.20 [;rare sub angular gravel of limestone, sandstone
F -I and mudstone - T PSLIL
0.50-0.50 g1 P1D 0.0 = Medium dense possible MAD:: GRii."ND
- comprising orangish brown silty gravelly cobbly 3
e SAND with rare half bricks. Gravels and cobbles g;,,
e are sub angular of sandstone and mudstone. ;%j
1.00-1.00 N2 P1L.D 0.0 —
1.00-1.45 SPTN 10 1,3/5,3,1,1 = i i
1.00-1.50 G3 E 2.20i g?
E %%3
= f{};:
= N
2 e
2.00-2.45 SPTN: 7 211.1,23 [ =°° vele
= 240 - %ﬁ E}Zz"i
E - 2 3 E
— Soft to firm dark brown sandy gravelly CLA with Q_v R 3
= sub angular cobbles and boulders of sandstone, &i@ f‘é;g sy
- mudstone and slate. el 5? = %.E
E o s
3.00-345 | SPTN:A2 312,235 E e
= patry
= 125
= L]
= =
= 3.050 “Qa’?ﬁ
4.00-4.45 SPTN 17 2717433 = d ‘-5?
E o2
E ot
b o=
= b..'g
£ {adie
= e
500545 | SPTN:A7 3,3/8,4,4,5 e ey
E ‘o.,g
F 545 |- i
= Complete at 5.45m
Remarks
*. indow Sample hole terminated at 5.45m bgl after SPT in firm CLA . (a%ﬁ?(l&) Iéggged
~indow Sample hole dry.
1:50 GF
Figure No.
26192LG.L 81

Produced by the G technical DAtabase Sistem :G1iZDASTTIC! all rights reserved



Site
Sutcliffe Investigations "Wez
ws2
Excavation Method Dimensions Ground Level {mOD) | Client Job
Dando Terrier Ri LHT Number
g 261920LG
Location ates Engineer Sheet
10/12/2012
See Location Plan. GF "
Depth Water Level Depth ]
ﬁ'ﬁf Sample / Tests | Depth Field Records (mOE) (rgi Description Legend| ® | Instr
(m) {Thickness) =
5,_ 0.20":| Dark brown SAND with fine and medium roots with
- 0,20 [ rare sub angular gravel of imestone, sandstone
= ] and mudstone - TUPSLIIL
0.50-0.50 51 RLD 0.0 - Medium dense possible MAD 5 GRITND
— comprising orangish brown silty graveily cobbly
= SAND with rare half bricks. Gravels and cobbles
F 1 gar,| &re sub angular of sandstone and mudstone.
1.00-1.45 SPTN:M3 1,42,2.4,5 £
1.00-1.80 G2 [
1.80-1.83 SPT 50.730 50/50 = 183 -
50/0 F
;:_ Complete at 1.83m
Remarks
" indow Sampie hole dry. (agf)?n'a?() Iéggged
I indow Sample hele terminated at 1.83m bgl after SPT refusal on cobble / boulder after barrel had aiso refused.
1:50 GF
Figure No.
26192LG. . 82

Produced by the G7itechnical DAtabase S stem (G :DAS 0T ali rights reserved




Site
Sutcliffe Investigations Churen Ratke
WS3
Excavation Method Dimensions Ground Level (mOD} | Client i:ob b
- umber
Dando Terrier Rig. LHT 26192LG
Location Dates Engineer Sheet
10/12/2012
See Location Plan. GF 171
Depth Water . Level Depth . 8
{m) Sample / Tests Depth Field Records {mOD) {m} Description Legend| 5 | Instr
{m) {Thickness) S
MAD:: GR{.. ND comprising dark brown
slighdlysilty gravelly cobbly SAND with rare sub
angular fine brick fragments. Gravels and cobbles
are angular to sub angular of sandstone and slate.
0.50-0.50 $1 PLD DO
71.80i
1.00-1.45 SPT N7 2,211,222
1.20-1.20 Dz P1DO.D
1.80 -
Medium dense very dark brown slightly silty
2 00-2.45 SPTN. 1 182135 gravelly cobbly bouldery SAND. Gravels, cobbles
2.00-3.00 Gz e and boulders are sub rounded to sub angular of
' : limestone, sandstone and slate. Slate fragments
are veined with fekdspar.
i1.657
3.00-3.45 SPTN. 5% 12,17/14,15,14,16
3.45

|||||l||IlE!]!lltT;lllll‘!‘lll|('||||||x;l|ill‘l{llll?;lll'lll]l'lilEf¥lE:i(;l||||||||||iiE|||!;illi||E;fl[lll[lllll[llllI'F}lllIllliIlllllll||it||||||'||ii:}4|l|l|l[l|l|lil|l|ili{lll'lll‘l'll|‘|||||Il;

Cormnplete at 3.45m

Remarks

! indow Sarnple hole terminated at 3.45m bg) after SPT refusal in gravelly cobbly bouidery SAND.

i indow Sample hole dry.

Scale Logged
(approx) 8399

1:50 GF

Figure No.
26192LG.L S3

Produced by the G..:.. technical DAtabase Ststem "Gl DAS:Call rights reserved



. . Site Trial Pit
Sutcliffe Investigations Church Raie
TH1
Excavation Method Dimensions Ground Level {(mOD) | Client Job
—— : 1980mm =780mm Number
JCB 3C 7 with a 24inch LHT
toothed bucket. 26182LG
Location Dates Engineer Sheet
10122012
See Location Plan GF 1M
Depth Water Leve| Depth 5
m Sample / Tests Depth Field Records mOD il Description Legend] &
tm) P (m% { ) (Thiékrzess) P 9 =
E MAD: GR:1ND comprising light brown sandy GRACTIL
T 0.50;:| with rare brick and glass fragments. Gravel is sub angular
E fine to coarse of limestone.
— 050
— MAD GRZEGND comprising dark brown slightly silly very
0.60-0.60 §1 PiDOC - gravelly cobbly bouldery SAND with sub angular fine to
E papr coarsefragments of brick and concrete. Gravels, cobbles
. ﬁnd boulders are sub angular of limestone, mudstone and
= int.
— 1.30
= Medium dense very dark brown slightly silty gravelly cobbly
= bouldery SAND. Gravels, cobbles and bouiders are sub
E rounded to sub angular of limestone, sandsione and slate.
- Slate fragments are veined with feldspar.
E_ 1300
£ 260
- Complete at 2.80m
Plan Remarks
Trial Hole walls stable,
Trial Hole dry.
Trial Hole terminated at 2.60m bgi in gravelly cobbly bouldery SAND after
machine was siruggting to dig through boulders.
Scale {(approx) Logged By Figure No.
1:50 GF 26192[.G. TH1

Produced by the G technical DAtabase Srstem 'Gir DAS™ T rall rights reserved




Site Trial Pit
Sutcliffe Investigations i
TH2
Excavation Method Dimensions Ground Leve! (mOD) | Client .':oh o
- umber
JCB 3C: with a 24inch 2000mm : 809mm LHT 261996
foothed bucket.
Location ates Engineer Sheet
10/12/2012
See Location Plan. GF 114
Depth Water Level| Depth 8
m Sample / Tests Depth Field Records mOD m Description Legend &
() P i (MO | Thidkess) ot 9endl 2
5—_ Dark brown SAND with fine and medium roots with rare sub
- .50 ang#éarlg!aver of limestone, sandstone and mudstone -
= TPSCIL
0.40-0.40 S1 PLD 0.0 F o050
- Brown very clayey gravelly cobbly SAND. Gravels and
- cabbles are sub angular to sub rounded fine to coarse of
F- sandstone and mudstone.
- :1.00:.
150 _ —
— Medium dense very dark brown stightly silty gravelly cobbly
= bouldery SAND. Gravels, cobbles and boulders are sub
= rounded to sub angular of limestone, sandstone and slate.
£ Slate fragments are veined with faldspar.
- 1.200
270
:—_ Complete at 2.70m
Pan .| Remaks
Trial Hote walls stable.
Trial Hole dry.
Trial Hote terminated at 2.70m bgl in gravelly cobbly bouldery SAND after
machine was struggling to dig through boulders.
Scale (approx) Logged By Figure No.
1:60 GF 26192L.G.TH2

Produced by the Gi i “technical DAtabase Si'stem Gi:iZ DASLT.Coall rights reserved




. . Site Trial Pit
Sutcliffe Investigations Ghureh Rale
TH3
Excavation Method Dimensions Ground Level (mOD) | Client Job
] . 2080mm [i810mm Number
JCB 3C:i with a 24inch v LHT
toothed bucket. 819206
Location Dates Engineer Sheet
10/12/12012
See Location Plan, GF 11
Depth Water Levef Depth &
(rﬁ) Sample / Tests Depth Field Records (m%%) .(rﬁ) Description Legend| &
() (Thickness) =
£ 002U Dark brown SAND with fine and medium roots with rare sub L
- 0.10 || angutar grave: of imestone, sandstone and mudstone -
= B30CHTEPSTIL
E 0.40
= MAD GRZCND comprising light brown sandy GRAZICL
0.60-0.60 51 PIDO.G - with rare brick and glass fragments. Gravel is sub angular
oo fine o coarse of limestone.
E MAD:" GRL:£IND comprising orangish brown silty gravelly
F- cabbly SAND with rare haff bricks. Gravels and cobbles are
= sub angular of sandstone and mudstone. LAND DRAIN at
= 140 ] 1.40m bgl - DR
f: Medium dense very dark brown slightly silty gravelly cobbly
= bouldery SAND. Gravels, cobbles and boulders are sub
E | rounded to sub angular of limestone, sandstone and slate.
= 1.307%| Slate fragments are veined with feldspar.
E 270
- Complete at 2.70m
Plan Remarks
Triai Hole walls stable.
Trial Hole dry,
Trial Hofe terminated at 2.70m bgl in gravelly cobbly bouldery SAND after
machine was struggling to dig through boulders.
Scale (approx) Logged By Figure No.
1:50 GF 28192LG.TH3

Produced by the G i technical DAtabase ST stem G 1 DAS™TY

Tall rights reserved




Site Trial Pit
Sutcliffe Investigations Churen Raike Mg
TH4
Excavation Method Dimensions Ground Level {m0OD} | Client :lob b
o umuber
JCB 3C: with a 24inch 2100mm :820mm LHT 2610216
toothed bucket.
Location ates Engineer Sheet
10/12/2012
See Lacation Plan. GF 11
Depth Water Leyel Depth s
(rﬁ) Sample / Tests Depth Field Records (maD} (Tp} Description Legend| ®
(m'i {Thickness) =
- :0.200 | Dark brown SAND with fine and medium roots with rare sub
E 0.20 [ angular gravel of limestone, sandstone and mudstone - )
E -l T.PSCIL J -
0.50-0.50 81 PID 0O E Medium dense brown silty gravelly cobbly SAND. Gravels
F | and cobbles are sub angular to sub rounded fine to coarse
= i1.20{" of sandstone and slate.
E_ 1.40 Medium dense very dark brown slightly silty gravelly cobbly
= bouldery SAND. Gravels, cobbles and boulders are sub
= rounded to sub angular of limestone, sandstone and slate.
£ 0.90:| Slate fragments are veined with feldspar.
E 230
= Complete at 2.30m
N
Trial Hole walls unstable between 0.20m bgl and 1.40m hgi.
Trial Hole dry.
Trial Hole tefminated at 2.30m bgl in gravelly cobbly bowldery SAND after
machine was struggling fo dig through boulgers.
Scale {approx) Logged By Figure No.
1:50 GF 26192LG.TH4

Produced by the Gt [ technical DAtabase Sistem |G iDASTIC! il rights reserved



. . Site Triai Pit
Sutcliffe Investigations Crurch Raike i
TH5
Excavation Method Dimensions Ground Level (mOD} | Client Job
_— . 2080mm 780mm Number
JCB 3C7: with a 24inch LHT
toothed bucket. 28192LG
Location Dates Engineer Sheet
10M12/2012
See Location Plan, GF 1M
Depth Water Level Depth ]
m Sample / Tests | Depth Field Records moD m Description Legend| ¥
) F ) (mab) (Thidkaess) P egend) 2
f——— 0.20:2 Dark brown SAND with fine and medium roots with rare sub
= 0.20 ]angular gravel of limestone, sandstone and mudstone -
. CPSC
0.50-0.50 S1 PILD 0.0 = MAD™ GRT CND comprising orangish brown silty gravelly
- cobbly SAND with care half bricks. Gravels and cobbles are
- sub angular of sandstone and mudstone. LAND DRAIN at
£ 1.50:1] 1.00m bgl - DR initialfy but started dripping after 10mins.
=170
— Medium dense very dark brown slightly silty gravelly cobbly
. bouldery SAND. Gravels, cobbles and boulders aré sub
e rounded to sub angular of imestone, sandstone and slate.
— 1,007} Siate fragments are veined with feldspar.
; 2.70
::w Complete at 2.70m
Plan . . . i . . . . . . | Remarks

Trial Hole terminated at 2.70m bgl in gravelly cobbly bouidery SAND after
machine was struggling to dig through boulders.

Trial Hole dry.

Trial Hole walls unstable between 0.20m bgl a nd 1.70m bg.

Scale (approx) Logged By Figure No.

1:60 GF 26192LG.THS

Produced by the G! ! 1{echnical DAtabase 8 stem (G rIDAS I C al rights reserved
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Pavement Testing Services Ltd
Unit 7, Cowling Business Park
Canal Side, CHORLEY, PR6 OQL

T:01257 2

33242

F: 01257 234 744

E: info@ptsinternational.co.uk

Client;
Site:

Location:

Date Sampled:

Sutcliffes
Church Raike
Various
13/12/2012

G

TUKAS

TESTING

4076
TEST REPORT

Determination of Liquid and Plastic Limits
BS1377: Part 2: 1990

Report No: 1218-5-01-A-04
Bate received: 13/12/2012
Date tested: 04/01/2013
Date reported: 08/01/2013

e e i

Sample Sample | Sample| % Ret. | Moisture | Liquid Plastic
Description Type Prep. | 425um § Content Limit Limit
sieve Yo % %
WS 1 Brown sandy silty CLAY with fine
1.00-1.50 3713 to medium gravel ws N 2 16 47
" WS 2 Very wet brown sandy silty CLAY
1.00-1.80 3714 with occasional fine to medium ws N 12 22 kY| 16 15
’ ’ gravel
WS 3 Black wet sandy silty CLAY with
2.00-3.00 3713 fine to medium gravet WS N ° 20 34 17 7 ,
I
i v WS EII— SE— N——
Legend: D = Disturbed, B = Bulk, U = Undisturbed
N = tested in natural condition, A = air dried before test, W = subject to wet sieving before test
NP = Non-plastic
Comments: Interpretations and opinions expressed herein are outside the scope of the UKAS Accreditation

Certified that the lest was carried out in accordance with BS 1377: Part 2: 1990: Methods 3.0,448&5

Signed:

—~

() Mike Hayes (Laboratory Manager)
{ ) D.Foster (Assistant Laboratory Manager)
{ X) J.Hopkinson (Senior Technician)

{ )} A.Crawford {Senior Technician)
Page 1 of 1
Form L and P Report {ver, 1) 02/08




Pavement Testing Services Ltd
Unit 7, Cowling Business Park
Canal Side, CHORLEY, PR6 0QL
T: 01257 233 242

F: 01257 234 744

E: info@ptsinternational.co.uk

UKAS

TESTING

4076

TEST REPORT

Determination of Particle Size Distribution

Report No.  1319-5-01-A-01

SIEVE ANALYSIS

BS Sieve

Material

Client: Sutcliffe Specification
Site: Church Raike
Location: W51 1.0-1.5 PTS Ref: 3713
Date Sampled: 13/12/12 Client Ref. W81 1.0-1.5
Sampled from: Window sample Mass (kg):  4kg
Supplier: Client Source: Site 37.5 100
Description:  Brown sandy silty CLAY with fine to 28 92
medium gravel 20 g8
Material Specification: 14 85
Sampled by:  Client 10 80
Date received: 13/12/12 6.3 74
Sample type:  Bulk 5.0 72
Method of Preparation:  BS 1377-1& 21990 335 69
2.00 66
Remarks: 1.18 62
0.600 56
0.300 50
0.212 47
0.156 43
(0,063 32.1 Il
Sample Grading
100
4
90 ]
80 ”’
g et
]
& 60 »=
g L
§ 50
% 40 ,/
= d
o A1
s 30
£
-
Y20
10
0
0.01 0.1 1 1 100 1000

Nominal aperiure of test sieve (mm})

Certified that the Particle Size Distribution was determined in accordance with BS 1377 - 2 : 1990, Method 9.2

Signed

Date Reported:  08/01/13

Page 1 of 1

{ } M.Hayes (Laboratory Manager)
() D.Foster (Assistant Laboratory Manager)
(X) J.Hopkinson (Senior Technician)

Form S PSD ! (Ver.l) G1/08



Pavement Testing Services Ltd
Unit 7, Cowling Business Park
Canal Side, CHORLEY, PR6 0QL

T: 01257 233 242

CUKAS

F: 01257 234 744
E: info@ptsinternational.co.uk 1EsTiNG
4076
TEST REPORT
Determination of Particle Size Distribution
SIEVE ANALYSIS
Report No.  1319-8-01-A-02 BS Sieve || Passing Material
Client: Sutcliffe {mm) (%) Specification
Site: Church Raike 300 100
Location: WS21.0-1.8 PTS Ref: 3714 125 100
Date Sampled: 13/12/12 Client Ref. WS21.0-1.8 90 100
Sampled from: Window sample Mass (kg): 4kg 75 100
Supplier: Client Source: Site 37.5 100
Description: Very wet brown sandy silty CLAY with occasional fine to 28 100
medium gravel 20 100
Material Specification: 14 100
Sampled by:  Client 10 97
Date received:  13/12/12 6.3 92
Sample type:  Bulk 5.0 89
Method of Preparation:  BS 1377-1 & 2 : 1990 3335 87
2.00 84
Remarks: 1.18 80
0.600 75
0.300 69
0.212 65
0.150 61
IL_0.063 47.3
Sample Grading
100 //
) — Pt
—
80 ’_,.—/
? 60 et
§ i
g 50 S
g 40
=
g 30
© o2
10
0
0.0t 0.1 1 10 100 1000

:

Nominal aperture of 1est sieve (mm)

Certified that the Particle Size Distribution was determined in accordance with BS 1377-2 - 1990, Method 9.2

Signed

Date Reported: 08/01/13

( ) M.Hayes (Laboratory Manager)

() D.Foster (Assistant Laboratory Manager)
(X) I Hopkinson (Senior Technician)

Page 1 of 1

Form S PSD 1 {Ver.1} 01/08
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Pavement Testing Services Ltd
Unit 7, Cowling Business Park
Canal Side, CHORLEY, PR6 OQL

T: 01257 233 242
F: 01257 234 744

E: info@ptsinternational.co.uk

4076
TEST REPORT
Determination of Particle Size Distribution
SIEVE ANALYSIS
Report No.  1319-5-01-A-03 BS Sieve || Passing Material
Client: Sutcliffe {mm) (%) Specification
Site: Church Raike 300 100
Location: W83 2.0-3.0 PTS Ref: 3715 125 106
Date Sampled: 13/12/12 Chient Ref. WS32.0-3.0 90 100
Sampled from: Window sample Mass (kg):  4kg 75 100
Supplier: Client Source: Site 37.5 100
Description:  Black wet sandy silty CLAY with fine 28 100
to medium gravel 20 96
Material Specification: 14 93
Sampled by:  Client 10 89
Date received: 13/12/12 6.3 84
Sample type:  Bulk 5.0 82
Method of Preparation:  BS 1377-1 & 2 : 1990 135 79
2.00 75
Remarks: 1.18 72
0.600 66
0.300 60
0.212 56
0.150 51
0063 § 387
Sample Grading
100 L~
% =
1]
80 -
—
g 7 we
% 60 Pa
g A
g 50 g
g @
3 30
E
“ 20
10
4]
0.01 0.1 1 10 100 1000
Nominal aperture of test sieve (mm)

L

Certified that the Particle Size Distribution was determined in accordance with BS 1377 - 2 : 1990, Method 9.2

Signed

( ) M.Hayes (Laboratory Manager)

Page 1 of 1

Date Reported:  08/01/13

() D.Foster {Assistant Laboratory Manager)
{X) Y. Hopkinson (Senior Technician)

Form § PSD 1 {(Ver.1} 01/08




Appendix E — Contamination Results




Sutcliffe

18-20 Harrington Street
Liverpool

Merseyside

L2 9QA

Attention: Sara Hale

Date:
Customer:

Sample Delivery Group (SDG):

Your Reference:
Location:
Report No:

Unit 7-8 Hawarden Business Park

AlLcontrol Laboratories Menor Road (off Manor Lane)

Hawarden

Deeside

CHS5 3Us

Tel: (01244) 526700

Fax: {01244) 528701

email: mkt@alcontrol.com
Website: www . alcontrol.com

CERTIFICATE OF ANALYSIS

28 December 2012
H_SUTCLIFF_LPL
121212-89

26192L.G
Church Raike
207060

We received 10sampies on Wednesday December 12, 2012and 10 of these samples were scheduled for analysis which
was completed on Friday December 28, 2012. Accredited laboratory tests are defined within the report, but opinions,
interpretations and on-site data expressed herein are cutside the scope of ISO 17025 accreditation.

Should this report require incorporation into client reports, it must be used in its entirety and not simply with the data

sections alone,

All chemical testing (unless subcontracted) is performed at ALcontrel Hawarden Laboratories.

Approved By:

Sonia McWhan
Operations Manager

Alcontrof Laboratories is a trading division of ALcontrol UK Limited
Registered Office: Units 7 & 8 Hawarden Business Park, Manor Road, Hawarden, Deeside, CH5 3US. Registered in England and Wales No.




G AlLcontrol Laboratories [ Veldates ]

CERTIFICATE OF ANALYSIS
SDG: 121212-89 Location:  Church Raike Order Number: 4505 { 8H /26182LG
Job: H_SUTCLIFF_LPL-188 Customer:  Sutcliffe Report Number: 207060
Client Reference: 26192LG Attention:  Sara Hale Superseded Report:
: Received Sample Overview

10.'1202

6650714 THt
6650715 ™2 10/12/2012
6650716 TH3 1011272012
6850717 TH4 1011202012
6650718 THS 101242012
6650719 ws1 111212012
6650720 wst 1111212012
6650721 wsz 1441212012
e650722 ws3 1111212012
' 11/12/2012

€650723

Only received samples which have had analysis scheduled will be shown on the foliowing pages.

15:42:10 28/12/2012



) trol Laboratories I Validated
G - Alcontr b CERTIFICATE OF ANALYSIS

SDG: 121212-88 Location:  Church Raike Order Number: 4595 / SH / 26192.G
Job: H_SUTCLIFF_LPL-188 Customer:  Sutcliffe Report Number: 207060

Client Reference: 26192LG Attention:  Sara Hale Superseded Report:

SOLID
Results Legend Lab Sample No(s)

[)Zl Test

No Determination
Possible

110599
UGYI0590
L pLroges
8120699
CprroRse
£240599

“oziogee

Customer
Sample Reference

HL
BEM
ESM

PHL
GHL
JSm

AGS Reference

L

0980
0!
0!
050

Depth (m)

o't
Cogt

0
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5T
i

{Fiz3Tv) an]. Booy
T Yer Jagiiiy 6057
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ri2a1) ang, Boor

(G123 Tv) SOABOS

Tif) JBF 8GNy BOGE

(#1237 gni Boay | :

T} BT J5GURY BOSE

r1237v) anl Boop
TE[ Jatuny

V) 1B} Jagily

%1231V} 9L Book
TEiE3 VI JOA Boa
FLZ3 ) ant Boor

(¢1Z37Y) anl Booy

{Frz31v) anl Sooy
{gizariv) D0A Uog
VISIZEWI 56/ 808 ] -

1Y IEF 8GRy BosZ

wi1Z37v} an) Boor
v} Jer jaquiy Bpsz

™

“Ty) Jef* sadquiy BDGE

CwiETERL

NDPs:

% Stones Greater than 10mm ... E

NDPs:

oA - ! i
: v Tests: 10 ; H : i

Anions by Kone (soll)

Anigns by Kone (W) o Al

NDPs: 0

N TR : ‘ :
: Tests; 10 | ¢ ‘ i

Boron Waler Soluble 7. - L AL et NDPSLD
R L [N 1 Tests: 10 .

Srvommarm i T T T ] ibee o
SR ] Tests; 10

JAL il NDPs: @
SR Tests: 10,

Cyanide R A S
Comg’  “wTotal/Thiocyanate -

S

Dissolved Metals by ICP-MS 2% U QAR i) NDPs: @
R K SRR Tests: §

Dissolved Organiciinorganic .o -1 All
Carbon B I

A

Easily Liberated Sulphide ... :

Elemental Sulphur .o SREAIL e T NDPsH 0,
. S L e Te_st_s_:10 }

EPH (PRO) (C10-C40) Aqueous ~ §AR .o - ] NDPs:0
PSR Rt ] Tests s

EPH CWG (Aliphatic}) GC(8) - - & §AF - w0000 NDPs:0
S U Teste

EPH CWG (Aromalic) 6T (8) . [A1 -~ -] NDPs:0
S TR | Tests: 4

Free Sulphur _ i A _ NDPs: 0
) ) "1 Tests:5

15:42:10 28/12/2012




aji Alcontrol Laboratories [ Velidated ]
a CERTIFICATE OF ANALYSIS

SDG: 121212-89 Location:  Church Raike Order Number: 45957 SH /1 26192LG
Joh: H_SUTCLIFF_LPL-188 Customer:  Sutcliffe Report Number: 207060
Client Reference: 26192LG Attention:  Sara Hale Superseded Report:

SOLID
Results Legend Lab Sample No{s)

E Test

No Determination
Possible

_vL20699

“glroeme
~ 1120699

8120599

8110599
0210598
1220599
2210599
£220599

9120689

Customer
Sampie Reference

LM

AGS Reference

o
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oT'L

050

Depth {m)

0g'e
T ove

) JoF Joquiy 8652 |

14
&d
T

V) 4B} istittly BogZ § =

I KCIEa0AE 0

>
>
»

e

) e JSGY BG5Z | [T e

gng

Container

)
TV) Jer gy BOSE 17

lzaanLBooy 1 -

{bLZ37) anl Boop

t (5LZ3 V) DOA BGY

'IV)JUI‘ Togury BOQZ S i a " 5
FLEIWI anL U :
wiZI vl ant
FLZIT) anL TooF |
(E1z37V) SOA B0
-N) W mgmv 505?. T
Fieavrang

PLZIT
Ty e 1equny BogE

GRObYGCFID(S)-.., ... . Al NDPs: 0
TR TP L R  Tesfd: 4

GRO by GCFID (Wy. . TAE “NOPs 0 |
LT ERENEEE Tesls: 5

Hexavalent Chromium (8} . | Al .. .o NDPs: 0
SRR S CUAES ST S ERERR Tests: 10

Hexavalent Chromiem W) Alb NOPs: O
: i : R © Tests!5

Low Level Phenols by HPLC (W)~ | Al . .. NDPs: 0
T PR : SRR o . Tests: 5

NDPs: 0

Mercury Dissolved
| Tests: 5

NDPs: 0
| Tests: 10

WMetals by iCap-OES (Sofl). ..

Cédmiur_n e

Tests: 10

Chromium_..:..-. . NDPs: 0
T A . Tests: 10

Copper..... . . NDPs: 0
AR Tests: 10

Lead .~ |'Nopso | || ;
SRR Tests; 10 | ; : : : i

Mercury-_ SRS NDPs: 0
S : Tésts: 10

NDPs: 0
Tests: 10

Selenium NDﬁPs
: Tests: 10 | : | |

NDPs: 0

: Tests: 10

15:42:10 28/12/2012



G;} ALcontrol Laboratories [ vaidated ]
L CERTIFICATE OF ANALYSIS

SDG: 121212-88 Location:  Church Raike Order Number: 4595/ SH/26192LG
Job: H_SUTCLIFF_LPL-188 Customer:  Sutcliffe Report Number: 207060
Client Reference: 26192LG Attention:  Sara Hale Superseded Report:

SOLID o A
Results Legend Lab Sample No(s) : -

Test

No Determination
Possibie

Flioges
§1.20599
8110599
LbLDG99
B1.L0599

5110695
070599
iZi66en
#2i0590
£210000

Customer
Sample Reference

IHL
ZH.
EHL
PHL
SHL
CASM
1M
ZsM
£5M
£5M

AGS Reference

B0
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) 0z’ i

09.0. o
05°0
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Tv) 1er Jaduly BogZ

i ECISERE
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Dge |
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v B #BdiFy BogZ

r1z3 1Y) gni Book
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Tv) Jer Jequiy bosz
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TP i3 T9) 471 Boov | -

GIEITvI D0ATog | -

Ty} er Jaquiy Bogy
PIEITWIaRIBo0v | i

{y123v) anl Boor

T} IBT sequny
V) Jer Jequiy Bigsg
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1237V} anL Booy
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{FL237Y) 901 Boor
| %) 1er Jequiy Bosz
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{FEZ3 ) an] Booy
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Fiz3Ty)
“rrEaTeyang

NRALeachate . -- .l A SR NDPsiO ] i
AR I R R Tests; 5 : H H i

>
>
»
o

PAHDY GEMS "0 o PA o NDPs: O ‘
: o] Tests: 10 IR

PAH Spec MS - Aquecus (W) U ANl e NDPs D

Tests: 1.

BT All T, NDPs0 . :
RSN i 2] Tests10 P i

pHValue % 0o AR i NDIPS: B
BRI L : N . Tests: 5 |

Phenals by HPLC () .0 1 A At NDPs:0
CR R FRR EEERTA ] Tests; 10

Sample description .t P AL o ] NDPs:D
RENTARERR AT SR e : Tests: 10

Sulphide . s AL e NDPs: 0
: ] Testws

Total Organic Garbon - ., - . - A RN 771 Nopsio
SN Tests: 10

NDPs. O

Total Sulphate .- 0ok A
S e Tests: 10

TPHEWGGCE) o [Al o] NoPsio ‘ .
ST N Tests: 4 | . i P
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G ALcontro! Laboratories [ Vvalidated ]
CERTIFICATE OF ANALYSIS

3DG: 121212-89 Location: Church Raike Order Number: 4595/ SH/ 26192L.G

Job: H_SUTCLIFF_LPL-188 Customer:  Sutcliffe Report Number: 207060

Client Reference: 26192LG Attention:  Sara Hale Superseded Report:

Sample Descriptions

Grain Sizes

0.063mm - 0.1mm

Lab Sample No(s} Customer Sample Ref. Depth (m) o Colour: Description. .. Grainsize: . Inclusions: I _Inclusions 2:
v 6650714 CTHL s ;. 0.860 Dark Brown Sandy Loam 0.1-2mm Stones Vegetation
. 6650715 - Dark Brown | Sandyloam | 0.1-2mm "Stones | Vegetation
. 6650716 : T Dark Brown | ‘Sandy Clay 0.1-2mm Stones "~ None
6650717:; Dark Brown Sandy Clay 2.1-2mm Stones None
6650718, ;- Dark Brown Sandy Loam 01-2mm | Vegetation Stones
. ees0719 - ark Brown | Sandy Leam | 0.1-2mm Vegetation |  Stones
6650720 . Dark Brown | Sandy Clay 0.4 2 mm Stones |7 Vegetation
PO SRR X 1 O SO A S
6650721 Dark Brown Loamy Sand 0.1-2mm Stones None
6850722, B DarkBrown | SandyClay | 01-2mm |  Stones None
R Loam
6650723 Dark Brown Sandy Clay 0.1-2mm None None
R Loam

These descriptions are only intended to act as a c¢ross check if sample identities are questioned, and to provide a log of
sample matrices with respect to MCERTS validation. They are not intended as full geological descriptions.

We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these materials - whether these are derived from
naturally ocurring soil profiles, or from fillymade ground, as long as these materials constitute the major part of the sampie.

Other coarse granular materials such as concrete, gravel and brick are not accredited if they comprise the major part of the
sample,

15:42:10 281212012



G Al control Laboratories

CERTIFICATE OF ANALYSIS

Validated

SDG: 121242-89 Location: Church Raike Order Number: 4595 /1 SH/ 26192LG
Job: H_SUTCLIFF_LPL-188 Customer:  Sutcliffe Report Number: 207060
Client Reference: 26192.G Attention:  Sara Hale Superseded Report:
Customer Sample R CTHY v CoTH2 S TH3 Thd . THE WS
L] 15017025 accredited. PRI . S R . B .
£l mCERTS accredited. S UOIERNREE _ R . : o
e o e Depth {m) 060 Cipas ] i aeo " ps0 0.5 sy
totunfit Total / unfiltered sample. Sample Type ‘SoliSohd - ‘ Soil'Solid . \ SoiliSolid - Soil/Solid o Soil’Soli¢ - Boil/Sohd -1k
© Subeonttacted test Dats Sampled 0202012 G 11262012 1onze012 101422012 1011212012 122012
% secovery of the surogate standa:id to Sample Time N FETR PR R R S R SERER
f:::;";;":;‘;"ﬁ Zl.'i‘;’.?::lﬂ'.‘: Date Received 1211212012 A2012/2012 121212012 2/1212012 1201212012 ARN22012 |
sampies arent corrected for the recovery SDG Ret 2121269 JA2121289 2121288 im212-89  - 12121280 CAIM2ER
F}  Trigger breach comfirmed Lab Sample No.{s} 6650714 . 11668071 - 6050716 . - -gasem7 6650718 - 1/BE5OT1S
Component LOD/Units | Method
Moisture content ratio, Y% PMO24 16 70 20 14 24 29
Natusal
Stones > 10 mm % TMO0S 39 3.14 25 25.3 26.1 594
Phenol <0.01 TMO62 {S) <0.¢1 <0.01 <0.01 <0.01 <0.01 <0.01
mg/kg M M M M M
Cresols <0.01 TMO62 {S) <0.01 <0.01 <0,01 <0.01 <0.01 <0.01
maglkg M M M M M
Xylenots <0.015 TMOE2 (S} <0.015 <0.015 <0.015 <0.015 <(0.015 <0.015
mg/kg M M M M M
1-Naphthol <0.0t TMO062 (S) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
mg/ky
2,3,5-Trimethylphenol <0.01 TMOB2 (S) <0Q.01 <0.01 <0.01 <{0.01 <0.01 <0.01
| malkg M M M M M
Phe: . Total Detected <0.035 | TMOBZ (S) <0.035 <0.035 <0.035 <0.03% <0.035 <0.035
monohydric mg/kg M M M M M
Carbon, Organic {diss.filt) <3000 TM090 L 4890 4610 R SO 6060
NRA leach ugll
Sulphide NRA feach <10 pgh TM101 <10 <10 20
Organic Matter, Total <0.35 % T™132 2 6.86 1.55 1.78 21 2.36
# # # # #
pH 1pH TM133 B8.31 7.59 8.03 7.6 7.95 6.06
Units M M M M M
Sufphur, Etlemental <10 TM136 <10 <10 <10 <10 <10 <10
mg/kg M M M M M
Chromium, Hexavalent <0.6 T™M151 <0.6 <3 <12 <0.6 <3 <3
mg/kg # # # # #
Chromium, Trivalent NRA <30 ugfl TM152 g <30 <30 B : <30
leach
Arsenic (diss.filt) NRA <0,12 pgll T™152 2.58 0.517 1.07
leach
Boron (diss.filt) NRA leach <8.4 pgil ™152 <9.4 18.2 <94
Cadmium {diss.filty NRA <0.1 pgfl TM152 <0.1 <01 <01
leach
Chre  'n (diss.filty NRA <022 pgll ] TM152 1.48 4.31 1.26
leacki- -
Copper (diss.filf) NRA <0.85 g/l | TM152 5.79 2.38 8.77
leach
Lead {diss.filt) NRA teach <0.02 ygh | TM152 1.78 0.297 8.57
Nickal (diss.fiit) NRA leach <D.15pgh | TM152 1.4 112 2.37
Selenium (diss.filt) NRA <0.39 pg/ TM152 0.475 1.51 217
leach
Zinc {diss filt) NRA leach <0.41 g/l | TM152 7.14 1.52 7.42
Cyanide, Total <1 mg/kg TM153 <1 <1 <1 <1 <1 <1
M M M M M
EPH Raage >C10 - C40 <46 pg/l TM172 73.9 <46 R <48
(ag) NRA leach
Sulphide, Easily liberated <15 TM180 <15 <15 <15 <15 <15 <15
mglkg &# &# & # & # &#
Chromium, Trivalent <0.9 TM181 8.38 18.7 12.8 12.1 17.1 14.8
mg/kg
Arsenic <0.6 TM181 9.11 14.7 10 211 20.5 14.2
mglkg M M M M M
Cadmium <0.02 TM181 0.885 1.68 1.61 3.23 1.73 1.36
malkg M M M M M
Chromium <0.9 TM181 B8.38 19.7 12.8 12.1 171 4.8
ma/kg M M M M M
Copper <14 TM181 18.4 €60.4 16.2 338 54.7 259
mglkg M M M M M

15:42:10 28M12i2012




G Al_control Laboratories [ Vaidated |
CERTIFICATE OF ANALYSIS

SDG: 121212-89 Location: Church Raike Order Number: 4595 { SH/ 26192LG
Job: H_SUTCLIFF_LPL-188 Customer:  Sutcliffe Report Number: 207060
Client Reference; 26192LG Attention:  Sara Hale Superseded Report:

bk Customer Sample R e THE-- .. . R TH2 . 5 TH‘.- . . W'S‘l
" mcERTsucredll:: ! : ._ L Lit ;. B N e o
dl::lllt :ﬁ:;:;r,:::::;:?;:;, Depth fm}f - 0605 : ';.1 _0:4'.0 : o 050 b _I?.SQ' G S 080
totunfiit  Total f onfiftared sample. Sample Type § " Soil/Sofid: - [i.; SoilSolid. : ; ey oL SoiliSolid: ;" Boli/Solid - BailrSolid
* Subcontracted test Date Sampled §5-7 101202042 1022012 o 0020012, S 10201 10182020125 g
% recovery of the surrogate standard to Sample Tima {000 R AR PHERCHESEER RS
sheck the sfficlency of the methad. The Date Recelved §-: - 121420082 00 12M22012] Ci T san 0 12120012 24220127
s Y e vty sDG Reff i t21212860 | t2mzzedl |00 pataes aizizes. [0 tzrzzew
() Trigger breach contirmed Lab Sample Nos | 7 6850714 . 8880715 CessoTel s pnL T e680M7In Pl BBSOTIE
148438 Sample deviation {see appendix} AGS Referansed i B el S : [ R
Component LODUnits Method L R 1 5 L LR
Lead <Q.7 TM181 205 129 40.7 32.7
mglkg M M M M
Mercury <0.14 TM181 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14
mg/kg M M M M M M
Nickel <0.2 T™M181 14.4 28.3 15.3 47.9 38.5 15.5
molkg M M M M M M
Selenium <1 mg/kg T™181 <1 1.46 1.73 6.69 2.01 1.65
# # # # # #
Zinc <1.9 TM181 63.4 446 79.4 167 118 194
mglkg M M M M M M
Mercury (diss. filt) NRA <0,01 pgl TM183 : ST 0.0575 <0.01 ERIRE SRR LT T 0.0214
leach
Sulphate NRA leach <2000 TM184 26500 18400 35400
Sulphate, Totai <48 TM221 a06 533 329 690 202 274
ma/kg M M M M M M
Boron, water soluble <tmghkg | TM222 <1 1.24 <1 <% <1 <1
M M M M M M
Cyanide, Total NRA leach <50 pgfl TM227 Lo <50 <50 558
Chromium, Hexavalent <30 ug/l TM241  Fooc <30 <30 <30
Water Soluble Sulphate <(.008 g/l TM243 0.155 0.0499 0.0413 0.0376 <0008 <0.008
as S04 2:1 Exiract M M M M M M
Catechol (low level) NRA <0.5 ug/ TM255 e : <0.5 <0.5 R = rr <0.5
leach CRIERTA
Phenol (low level) NRA <0.5 pg TM255 DRI 5.86 0.9 0.56
leach AREOR LRI
Cresols (low level) NRA <0.5 pgft TM255 0.53 <0.5 <0.5
leach
Aylenois (low level) NRA <0.5 pgh TM255 <0.5 <0.5 <0.5
leach
1-Naptho! {low level} NRA <0.5 gl TM255 <0.5 <0.5 <0.5
leach
Sum of Detected <0.5 pgfl TM255 6.39 0.9 0.56
Monohydric Phenols NRA ]
pH NRA leach <1 pH TM256 7.8 8.15 7.81
Units
Sulphur, Free NRA leach <50 ugh TM294 <75 <100 <75

15:42:10 28/12/2012



a; AlLcontrol Laboratories [ Validated
1 CERTIFICATE OF ANALYSIS

SDaG: 121212-89 Location:  Church Raike Order Number: 4565 1 SH/ 26192LG
Job: H_SUTCLIFF_LPL-188 Customer:  Sutcliffe Report Number: 207060
Client Reference: 26192LG Attention:  Sara Hale Superseded Report:
R Le i "Customer Sample R W1 W2 WSS L B
L] 15017026 accredited. IR S - o Tra A B Tl t
M mCERTS sceredited, ST Gt . L
e ;ﬁ?ﬁ:ﬁi’:ﬁ; ! Depth {m} . Syee i ieme i ase i | .. P2
toturfit  Total funfistered sample., Sample Type SoiliSolid - - .~ BoilSeid . " Soil/Salid 7" . Soi/Solid -
* Subeontracted test Date Sampled 2012 22012 140122012 5 N0z
% recovery of the surrogate standard to Sample Time PR AN TN R R ST
s o Date Received 21202012 2raen2 azazzoz o] Azazow
sampies aren't cormected for the recovery SDG Ref 12121280 . 0 121212-88 A228e 12121280
() Trgger breach confirmed Lab Sample No.{s) -B650720 .- .6850721 .o 1 8680722 6650723
1480 Sample {see appendix) S 2 . BRI DR . BRI
| Component LOD/Units_{__ Method
Moisture content ratio, % PMO24 21 22 17 28
Natural
Stones > 10 mm % TMOD8 18.2 301 28.3 0
Phenol <0.01 TMOE2 (S} <0.01 <0.01 <0,01 <0.01
magtkg M M M M
Cresols <0.01 TMO062 (S) <0.01 <0.01 <0.01 <0.01
mglkg M M M M
Xylenois <0.015 TMO62 (S) <0.015 <0.015 <0.015 <0.015
ma/kg M M M M
1-Naphthol <0.01 TMOB2 (S) <0.01 <0.09 <0.01 <0.01
mg/lkg
2,3,5-Trimethylphenol <0.01 TMO62 (S) <0.01 <0.01 <0.01 <0.01
T mafkg M M M M
Pre. | Total Detected <0.035 | TM062 (S) <0.035 <0.035 <0.035 <0.035
monochydric mglkg M M M M
Carbon, Organic (diss filt) <3000 TMOS0 EETRRTERE <3000 11000 BRSBTS
NRA leach gl T
Sulphide NRA leach <10 ugh TMI01 e e <10 <10
Organic Matter, Total <0.35 % TM132 1.33 1.83 1.84 2.6
# # # #
pH 1pH TM133 7.29 7.81 7.93 7.88
Units M M M M
Sulphur, Elemental =10 TM1386 <10 <10 855 =10
mg/kg M M M M
Chromium, Hexavalent <0.6 T™™151 <3 <0.6 <0.6 <0.6
mg/ikg # # # #
Chrarium, Trivalent NRA <30 pgll TM152 ST <30 <30 ORI :
leach P
Arsenic {diss.filf) NRA <G 12 pugh| TM152 Y 1.38 507
leach o
Boroen {diss. filt) NRA leach <8.4 pgfl TM152 o <9.4 313
Cadmiurn (diss. filt) NRA <0.1 pgl TM152 BERRRRI R <0.1 0.544
leach |
Chre:’ "4 {diss. filt) NRA <0.22pugh| TM152 DI 0.736 0.975
leach -+ ) :
Copper (diss.filt) NRA <0.85pgf|{ TM152 RS 218 2.73
leach )
Lead {diss.filf) NRA leach <0.02ugl | TM152 SRR 511 0.602
Nickel {diss.filf) NRA leach <015 pgfl | TM152 SR 1.34 462
Selenium (diss.fiit) NRA <0.39 pgfi{ TM152 e <0.39 14
leach o
Zinc (diss filt) NRA leach <0.41 pgfl | TM152 AR 79 1.1
Cyanide, Total <1 mglkg TM153 <4 < <1 <1
M M M M
EPH Range »C10 - C40 <46 ugh T™M172 R <46 <46
(aq) NRA leach
Sulphide, Easily liberated <15 T™™180 <15 <15 <15 <15
mg/kg # # # #
Chromium, Trivalent <0.9 TM181 20.6 168 11.5 19.3
mg/kg
Arsenic <0.6 T™181 16.9 38 13.1 24.6
mgfkg M M M M
Cadmium <0.02 T™M181 2.81 3.55 213 11.1
mg/kg M M M M
Chromium <0.9 TM181 208 16.8 11.5 19.3
ma/kg M M M M
Copper <1.4 T™M181 26.7 28.5 314 64.3
mylkg M M M M
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G Al control Laboratories [ Valigated |
CERTIFICATE OF ANALYSIS

SDG: 121212-89 Location: Church Raike Order Number: 4595/ SH/ 26192LG
Job: H_SUTCLIFF_LPL-188 Customer:  Sutcliffe Report Number: 207060
Client Reference:; 26192LG Attention:  Sara Hale Superseded Report:

Slilks; g Customer SampleR| . WSZ. WS3. -
M mCERTS acciedited. Rt D o AN AT
WeaWt Dissoived | Hres sumpl. Dapth {m) | 400, espiin Bl 0500 200
totuntilt  Totsl runfittered sample. Sample Type ... SailfSolid- [* iy Soil/Sokd [iant SolSelid o SoiliSelid:. .
* Subcontracted test Date Sampled 100 1142080120 Fii T 1422012 EANR ST EF SIS SCORU B/C T
" %tecovery of the surtogate standard to Sample Time § 55y Fos B R TS LIS PR o U EE )
Ty | Ol wdmn | gewe | e
F Tigger rosccomtrmad ubsamplsenso?:; L eB0T0 " G b eesorzt o | eesorzz
1-43. Sample deviatinn [see apr sl . k
Component LOD/Units 1 Method Gl SRR TR R R R
Lead <0.7 TM181 387 232 37.3
mafkg M M M
Mercury <0.14 TM181% <0.14 <0.14 <0.14 <0,14
mgikg M M M M
Nickel <0.2 TM181% 347 58.3 268 67.8
mo/kg M M M M
Selenium <1 mg/kg TMiBt 1.65 1.39 1.56 4.88
# # # #
Zinc <1.9 TM181 189 145 136 298
molkg M M M M
Mercury (diss filt) NRA <0.01 pgll{ TM183 : <0.01 <0.01 i s
leach
Sulphate NRA leach <200C TM184 10600 33800
uafl .
Sulphate, Total <48 TM221 137 67.4 517 279
mgfkg M M M M
Boron, water soluble <tmg/g | TM222 <1 <1 <1 <1
M M M M
Cyanide, Total NRA leach <50 pg/l TM227  Fooiciio <50 <50
Chromium, Hexavalent <30 pg/l TM241 fooensnn <30 <30
NRA leach RN SR
Water Soluble Sulphate <0.008 g1 { TM243 0.0145 0.0161 0.0798 0.01914
as S04 2:1 Extract M M M M
Catechol {low level) NRA <0.5 g/l TM255 oo <0.5 <0.5
leach B R
Phenol (low level) NRA <0.5 ugll TM255  foon <0.5 <0.%
leach R AT
Cresols (low level} NRA <0.5 pg/ TM255 <0.5 <0.5
leach
Xylenols (low level) NRA <0.5 pghi TM255 <0.5 <0.5
leach
1-Napthol (fow level) NRA <0.5 pgh TM255 <0.5 <0.5
leach
Sum of Detected <0.5 pgl TM255 <0.5 <0.5
Monohydric Phenols NRA -
pH NRA teach <1pH TM256 6.55 8.02
Units
Sulphur, Free NRA leach <50 ugll TM294 <75 <75

16:42:10 28/12/2012



(H . ALcontrol Laboratories Validated |
i CERTIFICATE OF ANALYSIS

SDG: 121212-82 Location:  Church Raike Order Number: 4585/ SH 1 26192LG
Job: H_SUTCLIFF_LPL-188 Customer:  Sutcliffe Report Number: 207080
Client Reference: 26192LG Attention:  Sara Hale Superseded Report:

GRC b GC-

sulLsLSga Customer Sample R CITHZ e
# 18017026 secredited, R
L} HCERTS accrediied. IREERTES i
di::mt ;m:; Il:::r:ds::‘n‘::e Depth (m} C040
wrunfilt  Total ! unfiitered sample. Sample Type CBoliSohd
. Subconhiacted test. Date Sampled Rz ot
- % recovery of the surragate standard to Sample Time SR S
eheck the efficlency of the method, The Date Received 4211202012
worptesaren conecad o e recovery sDGRerf 5221286 -
(F}  Trigger breach confirmed Lab Sample No.{s) LB8507TIS
iS40 Sampie deviation {ses sppendiy) A
Component LOD{Units Method
GRO >C5-C12 NRA leach <50 pgll TM245 <50
Methyl tertiary butyl ether <3 pafl TM245 <3
(MTBE) NRA leach
Benzene NRA leach <7 ugfl TM245 <7
Toluene NRA leach <4 pg/l TM245 <4
Ethylbenzene NRA leach <5 ugA TM245 <5
m,p-Xylene NRA leach <8 pgit TM245 <8
o-Xylene NRA leach <3 ugll TM245 <3
Sun detected Xylenes <11pgh | TM245 <11
NRA {sach
Surn of detected BTEX <28 pg/l TM245 <28
NRA leach
GRO >C5-C10 NRA leach <10 pg/ TM245 <10

15:42:10 28/12/2012




G;f AlLcontrol Laboratories

CERTIFICATE OF ANALYSIS

I validated

5DG: 121212-89 Location: Church Raike Order Number: 4595/ 8H 1 28192LG
Job: H_SUTCLIFF_LPL-188 Customer: Suicliffe Report Number: 207060
Client Reference: 26192LG Attention:  Sara Hale Superseded Report:
PAH by GCMS
Customer Sampie R THY... . TH3 TH4 - .. THS:
L] ISO17025 accredited. " - SRR : : LAl T
L] mCERTS accreditad, R A AR PR AN
dl::nll :ﬁ?ﬁ:r::f:;:r:;. Depth {m} | 060 L d4d 050 ; : 050 ::.': L B
totunfit Totas ! unitered sample, Sample Type Soiligoli . SoiliSoiid . . SoilSolid SoiliSalid;: T oiliGolid:

* Subcontractedtest Date Sampled .- 10r12/2012 - S 10M202012 ) 101272017 L 10M2HE01Z S 0H2E01Z.

- 4 recovery of the surrogate standard fo Sample Time § 30 oo A AR BEEEEL RS SR Sl g .
check the efficlency of the method. The Date Recelved §-") © 12112/2012: 1215212012 o Y2HRI2012: 121212043 CU2M220125 12/12i2012
e ey sneRet]: 2121289 | 12121289 S8y 212121288 Fom2i2ee Ciziatade ;)

F)  Trigger breach confirmad Lab Sample No.(sp}: " 6650714 8850715, 8650716+ 6650719

t42+4# Sample deviation (see appendix) AGS Reference § ! Ll AR
Component LOD/Units Method R S : : e g
Naphthalene-d8 % % T™M218 94.5 103 97.5 102 101 105
recovery™*
Acenaphthene-d10 % % TMZ218 87.9 104 96.5 102 101 105
racovery™®
Phenanthrene-d10 % Yo ™218 88.5 103 95.9 100 100 103
recovery™*
Chrysene-dt2 % % TM218 83 103 85.5 94.5 91.2 97.3
recoveny**
Perylene-d12 % % T™™M218 78.1 106 87.5 939 95 97.9
recovery”™
Naphihalene <0.008 TM218 0.613 0.0991 <(3.009 <0.009 <0.009 <0.009
maikg M M M M
Acenaphthylene <0.012 T™M218 0.443 0.397 <0.012 <0.012 <0.012 <0.012
mg/kg M M M
Acenaphthene <(0.008 T™218 7.9 0.13 <0.008 <0.008 <0.008 <0.008
mg/kg M M M M
Fluorene <0.01 TM218 4.3 0.108 <0.01 <0.0% <0.01 <0.01
mg/kg M M M M
Phenanthrene <0.015 T™M218 134 1.99 00214 0.0321 0.0337 <0.015
mglkg M M M M
Anthracene <0.016 T™M218 363 0.671 <0.016 <0.016 <(.016 <0.016
mg/kg M M M M
Fluoranthene <0.017 TM218 169 12.7 <0.017 <D.017 0.0792 0.0252
mglkg M M M M
Pyrene <0.015 T™218 124 10.8 0.0223 0.0252 0.0745 0.0221
mglkg M M M M
Benz{a)anthracene <0.014 T™M218 555 6.44 0.0242 0.0225 0.0489 <0.014
mgikg M M M M
Chrysene <0.0t TM218 44.5 4.78 0.0173 0.022 0.0596 0.015
mofkg M M M M
Benzo(b)fiuoranthene <0.015 TM218 368.7 6.21 0.0246 0.0282 0.0801 0.0229
malkg M M M M
Benzo(k)fiuoranthene <0.014 TM218 16.8 2.89 <{.014 <0.014 0.0266 <0.014
mglkg M M M M
Benzo(a)pyrene <0.015 T™218 39.4 6.49 <0.015 <0.015 0.0488 0.0202
mglkg M M M M
indeno(1,2,3-cd)pyrene <0.018 T™218 17.6 3.83 <0.018 <0.018 6.0368 <0.018
mglkg M M M wl
Dibenzo(a,h)anthracene <0,023 TM218 521 0.953 <0.023 <0.023 <0.023 <0.023
ma'kg M M M M
Benzo{g,h,ijperylens <0.024 TM218 19.4 3.92 <0.024 <0.024 0.0518 <0.024
mg/kg M M M M
PAH, Total Detected <0.118 TM218 731 52.2 <0.118 G.13 0.541 <0.118
USEPA 16 motkg

15:42:10 2811212012



a AlLcontrol Laboratories [ validated |
CERTIFICATE OF ANALYSIS
SDG: 121212-89 Location: Church Raike Order Number: 4595/ 5H/26192LG
Job: H_SUTCLIFF_LPL-188 Customer:  Sutcliffe Report Number:
Client Reference: 26192LG Attention:  Sara Hale Superseded Report:
PAH by GCMS
SRS : Customer Sample R W1 W82 .o CWS3 o LR VSR ]
" 1SD17025 accredited. S T AT
M MCERTS aceradited. PRI ' R Lih e s :
e v Depth (m} T PR 050 Libso i Cinen
totunfilt  Totat/ unfitered sample. Sampie Type Boil/Selid 2 SoiSolid o Soil/Solid - : .Boil’Solig .-
*  Subcontracted test Date Sampled 1H212012 -5 111122012 A1M22012 CRM2e012
- % recovery of the suirogate standatd to Samphe Time St ol : RTINS
check the eMclency of the method. The Dete Recelved 1211242012 1211212012 1211212012 2202
e e o m vonavery SDG Ref 2121289 12121289 Uiz121288 12121288 . -
{F)  Trigger breach conflrmed Lab Sampie No.(s) : -6650720 .- . 6650721 8650722 . 6650723 -
1“” Smneiedevilﬂm(snippendix] AGS Reference | COEN o p S - S :
Component LOD/Units Method
Naphthalene-d8 % % T™218 102 102 100 96.8
recovery**
Acenaphthene-dt0 % % TM218 101 103 100 94 .1
recovery**
Phenanthrene-d1¢ % % T™218 101 101 100 94.8
recovery™
Chrysene-d12 % % T™218 89.4 94.2 914 B5.1
recovery™*
Perylene-d12 % % ™218 92 G4 85.1 B5.9
recovery™*
Naphthalene <0.009 TM248 <0,009 <0.009 0.0313 0.0126
mag/kg M
Acenaphthylene <0.012 T™M218 <0.012 <0.012 <0.042 <0.012
S mglkg M
Acei.  thene <0.008 TMZ218 <0.008 <0.008 0.0501 <0.008
mglkg M
Fluorene <0.01 TM218 <0.01 <0.01 0.0456 <0.01
mglkg M
Phenanthrene <0.015 T™M218 <0015 <0015 0.21 0.0444
mg/kg M
Anthracens <0,016 TM218 <0.016 <0.016 0.0426 <0.016
mgtkg M
Fluoranthene <0.017 TM218 <0.017 <0.017 0.213 <0.097
motkyg M
Pyrene <0.015 TM218 <0.015 <0.015 0177 0.0196
mg/kg M
Benz{a)anthracene <0.014 TM218 <0.014 <0.014 0.106 0.0284
mg/kg M
Chrysene <0.01 TM218 <0.01 <0.03 0.0806 0.0185
mglkg M
Benzo(b)fluoranthene <0.015 TM218 <0.016 <0.015 0.137 0.0274
malkg M
Benzo(k)fluoranthene <0.014 TM218 <0.014 <0.014 0.042 <0.014
mglkg M
Benzo(a)pyrene <0.015 TM218 <0.015 <0.015 0.0872 <0.015
mg/kg M
inde: 12,3-cd)pyrene <0.018 TMZ218 <{.018 «<0.018 0.0538 <0.018
v mg/kg M
Dibenzo(a, h)anthracene <0,023 TM218 <0.023 <0.023 <0023 <0.023
mgfkg M
Benzo{g,h,perylene <0.024 TM218 <0.024 <0.024 0.0742 <0.024
mglkg M
PAH, Total Detected <0.118 T™218 <0.118 <0.118 1.35 0.151
USEPA 16 mglkg

15:42:10 28122012




G ALcontrol Laboratories [ validated ]
1 CERTIFICATE OF ANALYSIS

SDG: 121212-89 Location: Church Raike Order Number: 4585/ SH /26192LG
Job: H_SUTCLIFF_LPL-188 Customer:  Sutcliffe Report Number: 207060
Client Reference: 26192LG Attention:  Sara Hale Superseded Report:

Customer Sampte R{ o THZ s TH3. .. coe WS : oo WBZnoo

IB017R25 accrodited.
M MCERTS accredited. o - [ SNEER R o RN
dl::lm ::fﬂfﬁ:::::::;g Deapth {m)§ .. 040 : “—5(1'.-_. - 050 R 050 g
totunfiit  Total / unfiitered sample. Sample Type §-:-- - SoiliSolid-- sl SelSolid: Soi_lts_olic_}'; Soll/Solid:
* Subcontracted test Date Sampled {751 104220127 {oio om0tz |0 miMzz0i2t g 111202012
- % recovary of the surrogate standard to Sample Time .5 LEY R LA : ‘ : il :
cheak the efficiency of the mothad. The Date Received |+ : 1211312012 1212/2012: 12042020127 sl 124212012 CgHR20M8
Stmpies iy coracted et recovey S0G Ref| | 12121289 ' o fozisezee s {0 1z12e2-88 12121269
{F)  Trigger breach confirmed Lab Sample No.fs} | : - 8650715, 665071_9 i : 8650721 v 6650722,
1-48¢hm Sample doviation (see 2ppandix B : : : < :
Component LOD/!Units Method L
Naphthalene (ag) NRA <0.1 pgll TM178 217
leach
Acenaphthene {aq) NRA <0.015 ™178 0.0238 1.58 <0.015 0.0185 19.5
leach g/l
Acenaphthylene (ag) NRA <0.011 TM178 <0.011 <1.1 <0.0%1 <0.011 <1.1
leach pall
Flucranthene (aq) NRA <0.017 T™™M178 0.069 <17 <0017 0.168 1.96
leach wg/l
Anthracene (aq) NRA <0.015 TM178 0.0152 <1.5 <0015 <0.015 <15
leach ug/l
Phenanthrene {(aq) NRA <Q.022 TM178 0.0692 2.25 <0.022 0.0277 8.05
leach Ho/l
Flucrene {(aq) NRA leach <0.014 TM178 0.0145 <1.4 <0.014 0.015 8.49
gl
Chrysene {aq) NRA leach <0.013 TM178 0.0236 <1.3 <0.013 0.1 <1.3
g/l
Pyrene {aq) NRA leach <0.015 TM178 0.0519 <15 <0.015 0.153 2.03
Hadl
Benzo(a)anthracene (aq) <0.017 TM178 <0.017 <1.7 <0.017 0.043% <1.7
NRA jeach uafl
Benzo{b)fiuoranthene (aq) <0.023 TMt78 <0.023 <23 <0.023 <0.023 <23
NRA leach ugll
Benzo(k)flucranthene {aq) <0.027 TM178 <0.027 <2.7 <0.027 <0.027 <27
NRA leach pall
Benzo(a)pyrene (aq) NRA <0.009 TM178 <0.009 <0.9 <0.009 <0.009 <0.9
leach Lght
Dibenzo(a h)anthracene <0.016 T™178 <0.016 <1.6 <0.016 <0.016 <1.6
(ag) NRA leach pall
Benzo(g,h.i)perylene (aq} <0.018 TM178 <0.016 <1.6 <0.016 <0.016 <1.6
NRA leach pg/l
Indeno(1,2,3-cd)pyrene <0.014 TM178 <0.014 <14 <0.014 =0.014 <1.4
{aq) NRA leach wall
PAH, Total Detected <Q.247 TM178 0.387 253 <0,247 0.707 65.9
USEPA 16 {aq) NRA ug/l
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(I .. ALcontrol Laboratories [ valicated |
A CERTIFICATE OF ANALYSIS

SDG: 121212-89 Location:  Church Raike Order Number: 4595 / SH / 26192LG
Job: H_SUTCLIFF_LPL-188 Customer:  Sutcliffe Report Number: 207060
Client Reference: 26192LG Attention;  Sara Hale Superseded Report:

Customer Sample R COITHZ L

* 15017026 Aceredined.
M MCERTS acciedited.
aq Aqueous I setiled sample,

diss. At Dissolved ! fitered szmple. Depth (m} (7040
toLunfiit  Total / unfiitezed sample. Sample Type - SeilSalid :
. Subcontracted test. Date Sampled “0M122012
- % recovery of the surrogats standard to Sample Time IR
oheck the ﬁ”ﬁfg‘;{;’m’:mm Date Received i FAEIIE R
samples aren't coriected for the recaovery 8DG Ref R 12121289
(E)  Trigger breach confirmed Lab Sampte No.(s) 6650715
14&:& Sample devlation (mag_pendlx] R
Component LOD/Units Method
PCBs (vs Aroclor 1254} <0.038 T™MO70 <0.035
mg/kg #

15:42:10 28/12/2012




G_}_ Al control Laboratories [ Validated
1 CERTIFICATE OF ANALYSIS
SDG: 121212-89 Location: Church Raike Order Number: 4595/ SH / 26192LG
Job: H_SUTCLIFF_LPL-188 Customer:  Sutcliffe Report Number: 207060
Client Reference; 26192LG Attention:  Sara Hale Superseded Report:
G
Customer Sample R . TH3 .
# 15017425 aceredited. : B
M CICERTS accredied. : SOl o ARSI
dre i Dvsoived) ered ampie Depthiml k' 060 050 Cileso
totunfilt Tetal / unftitored sample. Sample Type Seil’salid - - » SolSelid - S Soil’Solid’ -
. Subcontracted test. Date Szmpled |- - 10/12/2012" 1122012, 120200205
- % recovery of the surzogate standard to Sample Time | SRR N Siniainlainel S I e
sheck the efficlancy of the mathod. The Date Received { ' 121122012 422020127 SR P T LT SO SO LT
mpies arentt oot o s recownts sDG Ret |- 121212897 Y2124 121208 T narzizey
iF) Trigger breach confirmed Lab Sampie No.is] I - 5650_71 : 6550?19 3 o 66507_2:1. e 6650?_22'. o
148450 Sample deviation (see appendix) [ A B :
Component 1L OD/Units Method S S
GRO Surrogate % % TMOBS t15 108 93
recovery™
GRO >C5-C12 <0.044 TMOBS <0.044 <0.044 <(.044 0.507
mg/kg
Methyl tertiary butyl ether <(.005 TMO089 <0.005 <0.005 <0.005 <0.005
(MTBE) mg/kg # #
Benzene <0.01 ThMOBS <0.01 <0.01 <0.01 <0.01
mgkg M M M
Toluene <0.002 TMOBS <0.002 <(.002 <0.002 <0.002
makg M M M
Ethyloenzene <0.003 TMOB9 <0.003 <0.003 <0003 0.00351
mg/kg M M M
m,p-Xylene <0.006 TMO89 <0.008 <0.006 <0.006 <0.006
mglkg M M M
o-Xylene <0.003 TMO8S <0.003 <0.003 <0.003 0.00351
mglkg M M M
sum of detected mpo <{.009 TMO08S <0.009 <0.00% <0.00¢ <0.002
xylene by GC mylkg
sum of detected BTEX by <0.024 TV089 <0.024 <0.024 <0.024 <(0.024
GC mglkg
Aliphatics >C5-C6 <0.014 TMO89 <0.01 <0.01 <0.01 <0.01
malkg
Aliphatics »C6-C8 <(.01 TMOBO <0.01 <0.01 <0.01 0.0245
mglkg
Aliphatics >C8-C10 <0.01 TM089 <0.01 <0.01 <0.01 0.0431
mglkg
Aliphatics »C10-C12 <0.01 TMO89 <0.01 <0.01 <0.01 0.227
mglkg
Aliphatics »C12-C16 <03 TM173 4.38 2.83 5.55 8.95
maikg
Aliphatics >C18-C21% <0.1 TM173 6.47 3.46 7.63 17.7
mgfkg
Aliphatics >C21-C35 <0.1 TM173 47 13.6 16.3 422
mg/kg
Aliphatics »C35-C44 <0.1 TM173 5.01 3.69 3.61 6.2
ma/kg
Total Aliphatics >C12-C44 <0.1 TM173 63.9 235 33.1 751
mgikg
Aromatics >EC5-EC7 <0.01 TMO8% <0.04 <0.01 <0.01 <0.01
malkg
Aromatics >EC7-EC8 <0.(1 TMO089 <0.01 <0.01 <0.01 <0.01
mg/kg
Aromatics >ECB-EC10 <0.01 TMO089 <0.01 <0.01% <0.01 0.0433
mglkg
Aromatics >EC10-EC12 <0.01 TMO089 <0.01 <0.0t <0.01 0.151
ma/kg
Aromatics *>EC12-EC16 <0.1 TM173 <0.1 23 3.05 1.19
mgfkg
Aromatics >EC16-EC21 <0.1 TM173 <0.1 2.63 32 7.88
mglkg
Aromatics >EC21-EC35 <0.1 T™173 18.9 18.1 11.4 309
mg/kg
Aromatics >EC35-EC44 =<0.1 TMI73 1.87 5.89 3.54 4.31
mgrkg
Aromatics *EC40-EC44 <0.1 TME73 <0.1 2.33 1.25 <0.1
mgkg
Total Aromatics <0.1 TM1T73 20.8 28.89 21.2 44.3
>EC12-EC44 mglkg
Total Aliphatics >C5-35 <0.1 T™M173 57.9 199 29.5 €69.2
mg/kg
Total Aromatics »C5-35 <0.1 TM173 18.9 23 17.7 40.2
mglkg
Total Aliphatics & <0.1 T™I173 76.8 429 47 1 109
Aromatics >C5-35 molkg

15:42:10 28122012




G Alcontrol Laboratories

CERTIFICATE OF ANALYSIS

SDG: 121212-89 L.ocation: Church Raike Order Number: 4595 f SH 7 26192LG
Job: H_SUTCLIFF_LPL-188 Customer: Sutcliffe Report Number: 207060
Client Reference: 28192LG Attention:  Sara Hale Superseded Report:
TPH CWG (S)
: ) 5 Customer Sample R

* [ acceedited.

L] MCERTS accredites,

ag Aqueous / saftled sample,
diss. At Dssolved F flitered sample.
tfotunfilt Tetat ! unfitered sample.

- Subcontracted test,

(F) Trpger breach confirmed

14&52 Sampie deviation gm ng&endix)

- “ recovery of the surragate standard to
zheck the efficiency of the method, The
results of individual compounds within
samples aren't ¢otrected for the recovery

Compenent

LODIUnte

Totai Aliphatics &
Arpmatics >C5-C44

<0.1
mgfkg

THB i

L0680

0,50

.50

Depth (m) o SUl0E0 ivoso D080
Sample Type ' Soil/Solid < SollSolid "~ BoiSoid - “iiBeilSehd
Date Sampled cA0nz012 etz 1202012 2012 ol
Sample Time SRR L R BRI
Date Reteived 222012 S A20212012 ] 121212012 55 4211212012

SDG Ref LA21292.88 42121288 12129268 A21212-88

Lab Sample No.s) Be%07IE 8650719 830721 16650722 -
Method
TM173 84.7 52.4 54.3 120

15:42:10 2811212012




G AL control Laboratories

CERTIFICATE OF ANALYSIS

| vaiidated

SDG: 121212-89 Location: Church Raike Order Number: 4585 [ SH [ 26192L.G
Job: H_SUTCLIFF_LPL-188 Customer: Report Number: 207060
Client Reference: 26192LG Aftention:  Sara Hale Superseded Report:
TPH CWG (W
v el L egant Customer Sampie R o THE .. WS . SR
15017025 accredited. Pl s S
M mMCERTS accradited. : IHEENS RS R S .
- Agueous / setiled sample. Sl IR : )
l#s:ﬂlt qussnlvoalﬂiteradsample. Dopth fm} | S 060 R i 050 S i 050 : 2 B8 S
totunfiit  Total ! unBltered sample. Sample Type | SoilfSolid - S SoitfSelid. Soil/Solid: - 7 SollfSolid:
*  Subcontracted test. Date Sampled |- 10M2/20¥2; L 1202012000 T11M22012 L M2/201200
- % recovery of the surregate standard to Sample Time |10 0 BTN R RS AR A
;‘mmn;me”ee:fs;m,:mww:m:o;xu Date Recelved |3 1211202012 T A2M202012 ;12122012 210212012
o e o SDGRef [ 121212-89; Lt zey 1Z12.890 12921288
) ?..'3.,”27.,.:22222’:73‘,;"”""'°"°”” Lab Sample Nos) | =, 8650718 | 8650719 ;8650721 6650722
148 Sample deviation {see appendix! o it B
Component LOD/Units Method i LA
GRO >C5-C12 NRA leach <50 pgll TM245 <50 <50 <50 <50
Methyl tertiary butyl ether <3 pgll TM245 <3 <3 <3 <3
(MTBE) NRA leach
Benzene NRA leach <7 wgfl TM245 <7 <7 16 <7
Toluene NRA leach <4 ugfl TM245 <4 <4 ] <4
Ethylbenzene NRA feach <5 ugll TM245 <5 <5 <5 <5
m,p-Xytene NRA leach <8 gl TM245 <8 <8 <8 <B
o-Xylene NRA leach <3 pght TM245 <3 <3 <3 <3
Sum of detected Xylenes <11 ugfl TM245 <11 <11 <11 <1
NRA leach
Sum of detected BTEX <28 pgll TM245 <28 <28 <28 <28
NRA leach
GRO >C5-C10 NRA leach <10 pgll TM245 <10 <10 12 <10

15:42:10 281122012




[ validated |

G Al conirol Laboratoties
14 CERTIFICATE OF ANALYSIS
SDG: 121212-89 Location:  Church Raike Order Number: 4595 f SH / 268192L.G
Job: H_SUTCLIFF_LPL-188 Customer:  Sufcliffe Report Number: 207060
Cilient Reference: 26192LG Attention:  Sara Hale Superseded Report:
Asbestos ldentification - Soil
Date of Analysis Analysed By Comments - Amosite Chrysotite Crocidofte - JFibrous . fibrous - Fibrous Nan-Asbestos
TN (Brown) G} (white) ] (Blue)Ashestns { Actinalite ] Anthophyiite Tremolite “Fibre
Cust. Sample Ref. s AR TR Kevin Bowron - Not Detected Nt Detected Not Detected Not Detected Not Detected Not Detected Not Detected
:Depth(m) - S DE0 (#) ) #) (#) (#) (#)
“Sample Type EENRFS 'S [ IO
Date Sampleg E/12/2012 00:00:00
Date Receieved .| FIRERI R
U8DG LANN2-89
Criginal Sampie LUU6650714
Mettiod Numper L
Cust, Sample Ref, CTH2 D 2712112 Chris Swindells - Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected
“Depth (m} 0° 204 ) (#) #) (#) (#) {#)
Sample Type SoUD
Date Samplet .~ §  10/12/2012 00;00:00
Date Receieved S
SDG T a1212-89 .
Op" " Sample VHUGES0715 L
Me  sumber LLTTMOAB
Cust. Sample Ref. | Goems oo anem Chris Swincells - Mot Detected ot Detected Not Detected Not Detected Not Detected Not Detected Not Detected :
;/Depth (m) 060 B (#) (#) (#) (#) (#) (#) :
Sample Type - i TE0UD L :
Date Samples -} 16/12/2012 00:00:00 .
Date Receeved
sp6 S v 1212289
Original Sample 6650716 G
Method Number - TMDE
Cust. Sample Ref. BT (TR 27/12/12 Kevin Bowron - Not Detected et Detected Not Detectet Not Detected Not Detected Not Detected Not Detected
Depth (m} - LS iy (#) #) (#) #) (#) #)
Sample Type .- | TUSOUD
Date Sampled .  0/12/2012 00:00:00
Date Receieved ; e
Fn T <-'121212-8%
SBEs0717 L
S
Cust, Sarnple Ref, + o THS IR . 27/12/12 Chris Swindells - Mot Detected ot Detected Not Detected Mot Detected Not Detected Mot Detected Not Detected
Degeh (m} - L 050 A #) (#) (#) {#} [£3] (#)
Sample Type ©SOLID 3
Date Sampled 10/12/2012 00:00:00
Date Receiovedd
DG - 21212-88
Drigical Sample - 6650718
Method Number : TM48

15:42:10 28/12/2012



a ~ ALcontrol Laboratories

CERTIFICATE OF ANALYSIS

Validated

SDG:
Job:

Client Reference:

121212-89

H_SUTCLIFF_LPL-188

26192LG

Location:
Customer:
Attention:

Church Raike
Suicliffe
Sara Hale

Order Number:

Report Number:

4595/ SH { 26192LG

Superseded Report:

207060

Date of Analysis

Anmalysed By

7 Asbestos

Amosite .
(o)

;. Chrysotile,
£ (Whitey.
i Asbestos’

... Crocidolite:..
{Bluej Asbeéstos.

Fibrous
Actinolite

Fibrous .
Anthophyilite

Fibrous .

| Tiemalite'

Non-Asbestos

Cust, Sample Ref,
Deth (m).
Sample Type:,
Daté Sarpléd
Date Receieved

G DG

- Originat Sample
- Methiod Number

27/12/12

Chris Swindells

Not Detected
)

Not Detected
(#)

Not Detected
)

Not Detected
#)

Not Detected
#)

Not Detected
)

Not Detected

Cust. Sample Ref,
Depth (m)
Sample Type
Date Szmpied
Date Receleved

s S0G -
Originaf Sample
Methoed Number

27/12/12

Chris Swindells

Not Detected
)

Not Detected
{#)

Not Detected
#)

Not Detected
(#)

Not Detected
&)

Not Detected
)

Not Detected

Cust. Sample Ref.
Depth (m)
Sampla Fype
Cate Sampled
Date Recaieved

. SDG
Qriginal Sample
Method Numbar

15212012 00:00:00

WS2..
05075
SOLID

AR TIPIvE
8650721
THIHE ¢

27/12/12

Chris Swindells

Not Detected
(*)

Not Detected
)

Nat Detected
)

Mot Detected
¥

Not Detected
(%)

Kot Detected
)

ot Detected

Cust. Sample Ref.
Degth (m})
Sample Type.
Date Sampled
Date Receieved
" QOriginal Sample
Method Number

Feiatrizy

Chris Swindells

Mot Detected
)

Kot Detected
#)

Not Detected
*)

Not Detected
#)

Hot Detected
#

Net Detected
#)

Hot Detected

Cust. Sampie Ref.
Depth {m}
Sample Type
Date Sampled
Date Receleved

. 506
Criginal Sample
Method Number

ws3,
130,00
SOLIDY

711272002 00:00:00

{2z
6650723
MM

27712712

Chris Swindells

Not Detected
{#)

Nat Detected
#)

Not Detected
@

Mot Detected
&

Not Detected
#)

Not Detected
(#)

Not Detected

15:42:10 281272012




G] AlLcontrol Laboratories

CERTIFICATE OF ANALYSIS

[ validated

SDG: 121212-89 Location:  Church Raike Order Number: 4595/ SH / 26192LG
Job: H_SUTCLIFF_LPL-188 Customer:  Sutcliffe Report Number: 207060
Client Reference: 26192LG Attention:  Sara Male Superseded Report:

ASB_PREP
PM0O1
PMO023

PMO24

T™MO0S
TMO48

TMOB$

THOS2 (S)

TMO7C
TMO89
TMO20
T™M101

TM132
T™M1$33

™136

TM151
TM152
TM153

™172
TM173

™78
m150
TM181
™183
TM184

T™M218
T™221

™222

TM227
TM241

TM243
TM245
TM255

TM256

TM294
TM321

Table of Results - Appendix

Leaching test method for the Assessment of
Contaminated Land: Interim NRA Guidance.
National Rivers Authority R & D note 301.
(1994).

Modified 88 1377

BS 1377:Part 1977

HSG 248, Asbestos: The analysts' guide for
sampling, analysis and clearance procedures
Method for the Determination of
EPH,Massachusetts Dept.of £EP, 1698

National Grid Property Holdings Methods for the
Collection & Analysis of Samples from National
Grid Sites version 1 Sec 3.9

Modified: US EPA Method 8250 & 625

Modified: US EPA Methods 8020 & 602

Method 5310, AWWAJAPHA, 20th Ed., 1999/
Modified: US EPA Method 415.1 & 9060
Method 45008 & C, AWWAJAPHA 20th Ed.,
1999

In - house Method

BS 1377: Part 3 1990;BS 6068-2.5

Method 17.10, Second Site property, March
2003

Method 35000, AWWA/APHA, 20th Ed., 1990
Method 31258, AWWA/APHA, 20th Ed., 199%

Method 4500A,.B.C, |, M AWWAJAPHA, 20th
Ed., 199¢

Analysis of Petroleum Hydrocarbens in
Environmental Media — Total Petroleum
Hydrocarbon Criteria

Analysis of Petroleum Hydrocarbons in
Environmental Media — Total Petroleumn
Hydrocarbon Criteria

Modified: US EPA Method 8100

Sulphide in waters and waste waters 1991 ISBN
01175 7186 SCA rec. 2007 (unpublished)’
US EPA Method £010B

BS EN 23506:2002, (BS 6068-2.74:2002) ISBN
058038924 3
EPA Methods 325.1 & 325.2,

Microwave extraction — EPA method 3546

Inductively Coupled Plasma - Atomic Emission
Spectroscopy. An Attas of Spectral Information:
Winge, Fassel, Peterson and Floyd

{n-House Method

Standard methods for the examination of waters
and wastewaters 20th Edition, AVWWAJ/APHA,
Method 4500.

Methods for the Examination of Waters and
Associated Materiats; Chromium in Raw and
Potable Waters and Sewage Effiuents 1980.

By GC-FID

The measurernent of Electrical Conductivity and
the Laboratory determination of pH Value of
Natural, Treated and Wastewaters. HMSO,
1978, ISBN 011 751428 4.

Preparation of Samples for Metals Analysis
Leaching Procedure for NRA Leachates

Soil preparation including homogenisation, moisture screens of
soils for Asbestos Containing Material
Particle size distribution of solid samples

ldentification of Asbestos in Bulk Material

Determination of Extractable Petroleurs Hydrocarbons by
GC-FID (C10-C40)
Determination of Phenols in Soits by HPLC

Determination of Total Polychlorinated Biphenyls (PCBs) as
Aroclor 1254 by GC-MS in Soils

Determination of Gasoline Range Hydrocarbons (GRO) and
BTEX (MTBE) compounds by Headspace GC-FID (C4-C12)
Determination of Totat Organic Carbon/Fotal Inorganic Carbon
in Water and Waste Water

Determination of Sulphide in soil and water sampiles using the
Kone Analyser

ELTRA CS800 Operators Guide

Determination of pH in Soil and Water using the GLpH pH
Meter

Determination of Sulphur by HPLC

Determination of Hexavalent Chromium using Kene analyser
Analysis of Aqueous Samples by ICP-MS

Determination of Total Cyanide, Free (Easily Liberatable)
Cyanide and Thiocyanate using the Skatar SANS+ System
Segmented Flow Analyser

EPH in Waters

Determination of Speciated Extractable Petroleum
Hydrocarbons in Soils by GC-FID

Determination of Polynuctear Aromatic Hydrocarbons (PAH) by
GC-MS in Waters

The Determinaticn Of Easily Liberated Sulphide In Soil
Samples by lon Selective Electrode Technique

Determination of Routine Metals in Soil by iCap 6500 Duo
ICP-OES

Determination of Trace Level Mercury in Waters and Leachates
by PSA Cold Vapour Atomic Fluorescence Spactrometry

The Determination of Anions in Agueocus Matrices using the
Kone Spectrophotometric Analysers

Microwave extraction - EPA method 3546

Determination of Acid extractable Sulphate in Soils by IRIS
Emission Spectrometer

Determination of Het Water Soluble Boron in Soils (10:1
Water:soil) by IRIS Emission Spectrometer
Determination of Tetal Cyanide, Free (Easily Liberatable)
Cyanide and Thiocyanate

The Determination of Hexavalent Chromiums in Waters and
Leachates using the Kone Analyser

Mixed Anions in Soils By Kone
Determination of GRO by Headspace in waters

Petermination of Low Level Phenols in Waters and Leachates
by HPLC

Determination of pH in Water and Leachate using the GLpH pH
Meter

Determinaticn of Free Sulphur in liquids by HPLC
Organic matter Content of Soil By Titration

15:42:10 28/12/2012




G} Al.control Laboratories

CERTIFICATE OF ANALYSIS

| vslidated

SDG: 121212-89
Job: H_SUTCLIFF_LPL-188
Client Reference: 2619216

Location: Church Raike
Customer:  Sutcliffe
Aftention:  Sara Hale

Order Number:
Report Number:
Superseded Report:

4505 1 SH/26192LG
207060

1 Applies to Solid sampies cnly. DRY indicates samples have been dried at 35°C. NA. = not applicable.

15:42:10 28/12/2012



G . AlLcontrol Laboratories [ Velidated |
i CERTIFICATE OF ANALYSIS

SDG: 121212-89 Location:  Church Raike Order Number: 4595/ SH/26192LG
Job: H_SUTCLIFF_LPL-188 Customer:  Sutcliffe Report Number: 207060
Client Reference: 2619216 Aftention;  Sara Hale Superseded Report:

Test Completion Dates

Lab Sample No(s)| 6650714 | 6650715 | 6650716 | 6650717 | 6650718 | 6650719 | 6650720 | 6650721 | 6650722 | 6650723

Customer Sample Ref.| ™ -0 T2 ] ™R T R BT RS B D I

Depth 060 7 040 - 0.60 - 056 | ©050 | 050 | 100 .7 050 e50 Y] 120 ¢

Type SOLID SOoup 7 SOt | SOLD SOLID | SOUD - SsOup 4 SOUD | SOuUD E SOLID

% Stones Greater than $0mm —o o 18-Dec-2012 | 18-Dec-2012 | 18-Dec-2012 | 18-Dec-2012 | 18-Dec-2012 | 18-Dec-2012 ' 18-Dec-2012 | 18-Dec-2012 | 18-Dec-2012_ 18Dec-2012
Anions by Kene (soil) AT 19-Dec-2012 | 19-Dec-2012 | 18-Dec-2042 |, 19- Dec 2012.19-Decfzo12 19-Dec-2012 | 19-Dec-2012 | 19-Dec-2012 | 18-Dec-2012 | 18-Dec-2012 |
‘Anions by Kone (W) o) ] 18-Dec2012 | 18- . $1BDec-2012 | o] 18-Dec22 | 18-Dec-2012
Asbestos tdentification (Soil) . .. .o 27-Dec-2012 | 27-Dec-2012 | 27-Dec-2012 | 27-Dec-2012 ; 27-Dec- 2012",27-03@2012 77-Dec- 27-Dec-2012 | 27-Dec-2012 | 27-Dec-2012
"BoronWaterSoluble S ] 20-Dec-2012 | 20-Dec-2012 | 19-Dec-2012 | 20-Dec-2012 | 19-Dec-2012 © 20-Dec-2012 | 20-Dec- 20-Dec-2012 : 19-Dec-2012 | 19-Dec-2012
Chromium il - Rt 2] 20-Dec-2012 | 20-Dec2012 . 19-Dec-2012 | 20-Dec-2012 | 19-Dec-2012 | 20-Dec-2012 | 20-Dec-2012 | 20-Dec-2012 19-Dec-2012  15-Dec-2012°

19-Dec-2012 | 19-Dec-2012 | 16-Dec-2012 | ¢ 19-Dec-
Dec-2012 e S 18Dec-2012 | i ] 18-Dec-2012

Cyanide Cump.'FreefTotalfThmcyanate 19-Dec2012 | 19-Dec-2012 | 19-Dec 2012 | 18-Dec-2012 18-Dec-2612

‘Dissolved Metals by ICP-MS S S 18-Dec-2012 | 18-Dec-2012 |
Dissolved Organic/inorganic Carban -~ ¢ Siiiii 1 19-Dec-2012 1 19-Dec2042 © i E 1 19-Dec-2012 | i | 19Deed012 19—Dec-2012_

‘Easily Liberated Sulphide -~ .. .4 19.Dec-2012 ; 19-Dec-2012 ; 18-Dec-2012 | 19-Dec-2012 | 18-Dec-2012 ) 18-Dec-2012 | 18-Dec-2012
‘Elemental Sulphur - -1 By 20-Dec-2012 : 20-Dec-2012 | 20-Dec-2012 | 20-Dec-2012 : 20-Dec-2012 | 20-Dec 20-Dec-2012 | 20-Dec-2012
EPH (DRO) (C10—C40)AQueous(V\D N i1 19-Dec-2012 | 19-Dec-2012 R : 19-Dec2012 | 19-Dec2012 1 i
EPH CWG (Aliphatic) GC (S) ST o ] 20-Dec-2012 "20-Dec-2012 "1 20-Dec2017 | 20-Dec-2012

EPH CWG (Aromatic) GC (S) IR IR T 20-Dec-2012 T T 20-Dec-2012 - { 20-Dec-2012 ; 20-Dec-20

Froe Sulphur T ST 18-Dec-2012 | 18-Dec-2012 - T {8-Dec-2012 T 18 Des-2012

GRQ“RC-FID(8) R ST 18 Dec-2012 R, TR 1e-Deco1z | VTN 19-Dec-2012

GRC, ACFIDQM) T T 18Dec2012 | 18Dec-2012 | - “ 1 18-Dec-2012 T 18-Dec-2012 | 18-Dec-

Hexavalent Chromium (8) -+ 770} 19-Dec2042 | 19-Dec-2012 | 18-Dec-2012 , 19-Dec-2012 ; 18-Dec-2012 | 18-Dec-2012 . 19-Dec-2012 | 18-Dec-2012

Hexavalent Chromium (w) R ’ 1 18Dec-2012 . 18-Dec-2012 T 1B-Dec2012 | ] 18-Dec2012 41”5-066-251-2

Low Level Phenols by HPLC (W) S 2] 18-Dec-2012 | 19-Dec-2012 S st 18-Dee-2012 T 19-Dec-2012 § 19-Dee-2012 | - By
Mercury Dissolved  ~ o s n D ] 18 Pee 2012 ¢ 18-Dec-2012 R ST BDee2042 | - | 18-Dec-2012 | 18-Dec-2012
Metals by iCap-OES (Sail) . o idﬁéc 2012 20-Dec-2012 | 20-Dec-2012 | 20-Dec-2012 | 20-Dec- 2012;20~Dec—2012 20-Dec-2012 | 20-Dec-2012 | 20-Dec-2012 | 20-Dec-2012
NRA Leachate =~ i i: i oo 114-Dec-2012 | 14-Dec-2012 DR | 14-Dec-2012| TN 14Dec-2ti2  14Dec-2012 ] ]
PAH by GCMS T ETNE T, 19-Dec2012 | 20-Dec-2012 | 19-Dec-2012 | 20-Dec-2012 19—Dec—2012 20-Dec-2012 | 19-Dec-2012 | 20-Dec-2012 . 19-Dec-2012 | 19-Dac-2012
PAH Spec MS - Ageous (W)~ ol T 19-Dec-2012 | 19-Dec-2012 S : 1 18Dec202 19-Dec-2012 | 19-Dec-2012 i
PCBsbyGCMS S T 20-Dee-2012 i hEn 7 T LT ] PRI T
pH T ) 18 Dee-2012 | 18-Dec-2012 | 18-Dec-2012 | 18-Dec-2012 | 18-Dec-2012 | 18-Dec-2012 | 18-Dec-2012 | 18 Dec-2012 | 18-Dec-2012 | 18-Dec-2012
pH Value T R | 18-Dec201z | 18-Dec2012| ] o |iB-Dec20i2 | ... 7| 18DecB013 | aiz | T
Phenols by HPLC (S) o] 19-Dee-2012 | 19-Dec-2012 | 19-Dec-2012 | 19-Dec-2012 - 18-Dec-2012 | 18-Dec-2012 | 19-Dec-2012 ; 19-Dec-2012 | 19-Dec-2012 ¢ 18-Dec-2012
Sample description -0 0| 17.0ee-2012 | 17-Dec-2012 | 17-Dec-2012 | 17-Dec-2012 | 17-Dec-2012  17-Dec-2012 | 18-Dec-2012 | 17-Dec-2012 | 17-Dec-2012 | 17-Dec-2012
Sulphide - oo T T T ] 1B Deec 2012 | 18-Dee2012 | o | {8-Dec-202 | .-+ | 18-Dec-2012 | 18-Dec-2012 | e
Total Organic Carbon EEEEIEEEREN 28-Dec-2012 | 26-Dec-2012 | 26-C ) 38-Dec-2012 | 28-Dec-2012 | 28-Dec-2012
Total Suiphate TUTEEETET 20-Dec-2012 | 20-Dec-2012 | 10-Dec-2012 | 20-Dec-2012 | 19-Dec-2012 | 20-Dec-2012 ; 20-Dec-2012 | 20-Dec-2012 | 18-Dec-2012 | 19-Dec-2012
TPH CWG GC () T T 20Dec2012 T N 20Dec20i2 T ] 20-Dec2012  20-Dec-2012 R

15:42:10 28/12/2012



G ALcontrol Laboratories

CERTIFICATE OF ANALYSIS

SDG: 121212-89 Location: Church Raike
Job: H_SUTCLIFF_LPL-188 Customer:  Suicliffe
Client Reference. 26192LG Attention:  Sara Hale

4595/ SH /1 26192LG
207060

Order Number:
Report Number:
Superseded Report:

Appendix
General

1. Results are expressed on a dry weight basis (dried at 35°C) for all soil analyses except
for the following: NRA and CEN Leach tests, flash point LOI, pH, ammonium as NH4 by the
BRE method, VOC TICS and SVOC TICS.

2. Samples will be run in duplicate upon request, but an additional charge may be incurred.

3. If sufficient sample is received a sub sample will be retained free of charge for 30 days
after analysis is completed (e-mailed) for all sample types unless the sample is destroyed
on testing. The prepared soil sub sample that is analysed for asbestos will be retained for a
period of 2 menths after the analysis date. All bulk sampies will be retained for a period of 6
months after the analysis date. All samples received angd not scheduled will be disposed of
one month after the date of receipt unless we are instructed o the contrary. Once the initial
period has expired, a storage charge will be applied for each month or part thereof uatil the
client cancels the request for sample storage. Alcontrol Laboratories reserve the right to
charge for samples received and stored but not anatysed.

4. With respect to tumaround, we will always endeavour to meet client requirements
wherever possible, but tumaround times cannot be absolutely guaranteed due to so many
variables beyond our control.

5. We take responsibility for any fest performed by sub-contractors (marked with an
asterisk). We endeavour #0 use UKAS/MCERTS Accredited Laboratories, who either
complete a gualily quesfionnaire or are audited by ourselves. For some detenminands there
are no UKAS/MCERTS Accredited Laboratories, in this instance a laboratory with a known
track record will be utiised.

6. When requested, the individual sub sampie scheduled will be analysed in house for the
presence of asbestos fibres and asbestos containing material by our documented in house
method TM048 based on HSG 248 (2005), which is accredited to ISO17025. #f a specific
asbestos fibre type is not found this will be reported as “Not detected”. If no asbestos fibre
types are found all will be reported as “Not detected” and the sub sample analysed deemed
to be ¢lear of asbestos. If an ashestos fibre type is found it will be reported as detected (for
each fibre type found). Testing can be camied out on asbestos positive samples, but, due
to Health and Safety considerations, may be replaced by altemative tests or reported as No
Determination Possible, The quantity of asbestos present is not determined wnless
specifically requested.

7. H no separate volatile sample is supplied by the client, or if a headspace or sediment is
present in the volatile sample, the integrity of the data may be compromised. This will be
flagged up as an invalid VOC on the test schedule and the resul! marked as deviating on
the test certificate.

8. If appropriate preserved boltles are not received preservation will take place on receip! .
However, the integrity of the data may be compromised.

8. NDP -No determination possible due to insufficient/unsuitable sample.

10. Metals in water are performed on a fitered sample, and therefore represent dissoived
meotals -total metals must be requested separately.

11. Results relate only to the items testec.

12. LODs for wet tests reported on a dry weight basis are not comrected for meisture
content.

13. Surrogate recoveries -Most of our organic methods include surrogates, the recovery
of which is monitored and reported. For EPH, MO, PAH, GRO and VOCs on soils the
result Is not surrogate corrected, but a percentage recovery is quoted. Acceplable Emits for
most organic methods are 70 -130 %.

14. Product analyses -Organic analyses on preducts can only be semi-quaniitative due to
the matrix affects and high dilution factors
employed.

15. Phencls monohydric by HPLC include phenol, cresols (2-Methylphenol, 3-Methylphenol

and  4-Methylphenol) and Xylenols (2,3 Dimethylphenol, 2.4 Dimethylphenol, 2.5
Dimethylphenol, 2.6 Dimethylphenal, 3,4 Dimethyphenol, 3,5 Dimethyiphenal).

16. Total of S5speciated phenols by HPLC includes Phenol, 235 Trimethyl Phenol,
2-sopropylphenal, Cresols and Xylenols (as detailed in 15).

17. Stones/debris  are not roufinely removed. We always endeavour fo take a

representative sub sample from the received sample.

18. In cerain circumstances the method deteclion fimit may be elevated due to the sample
being outside the calibration range. Other factors that may coniribute to this include
possible interferences. In both cases the sample would be diluted which would cause the
method detaction timit to be raised.

19. Mercury rvesulis quoted on soils will not include wvolatie mercury as the analysis is
performed on a dried and crushed sample.

20. For the BSEN 12457-3two batch process to allow the cumulative release to be
calculated, the volume of the leachate produced is measured and filtered for all tests. We
therefore cannot carry out any unfitered analysis. The fests affected include wvolatites
GCFID/GCMS and all subcontracted analysis.

21. For all leachate preparations (NRA, DIN, TCLP, BSEN 12457-1, 2, 3) volatile loss may
occur, as we do not employ zero headspace extraction.

22, We are accredited to MCERTS for sand. clay and loam#opsoil, or any of these
materials - whether these are derived from naturally occurring soil profiles, or from fill /made
ground, as long as these materials constitute the major part of the sample. Other coarse
granular materiat such as concrete, gravel and brick are nol accredited if they comprise the
major part of the sample.

23. Analysis and idenfificatioh of specific tompounds using GCFID is by retention time
only, and we routinely calibrate and gquantify for benzene, loluene, ethylbenzenes and
xylenes (BTEX). For total wvolaties in the C5-Ci2range, the total area of the
chromatogram is integrated and expressed as ug/kg or ug/l. Althouph this analysis is
cormmonly used for the quantification of gasofine range organics (GRG), the system will
also detect other compounds such as chlornated solvents, and this may lead to a falsely
high resuft with respect to hydrocarbons only. it is not possible to specifically identify these
non-hydrocarbons, as standards are not routinely run for any other compounds, and for
more definitive identification. volatiles by GCMS should be utilised.

Sample Deviations

Container with Headspace provided for volatiles analysis
Incorrect contatner recelved

J Deviation from method

Hoiding time e ded before le received

Sampled on date not provided

S le halding time ded in laboratory

Sampie holding time & ded due to led on date
Sampte Holding Time exceeded - Late arrival of instructions.

Asbestos

entification of Asbestos in Bul erials & Soeils

The results for identification of asbestos in bulk materiais are obtained from supplied bulk
materials which have been examined to delermine the presence of asbestos fibres using
Alcontrof  Laboratories  {Hawarden) in-house method of transmitted/polarised light

microscopy and central stop dispersion staining, based on HSG 248 {2005).

The results for identification of asbestos in soils are obtained from a homogenised sub
sample which has been examined to determine the presence of asbestos fibre-  sing
Alconirol  Laboratories  (Hawarden) in-house method of  iransmitled/polaris fight
microscopy and cenlral stop dispersion staining, based on HSG 248 (2005).

Coddde

Firos Adincke -

FoowsAhphile -

Flros Tremdie -

Visual Estimation Of Fibre Content

Esfimation of fibre content is not permitted as part of our UKAS accredited test other than:

Trace -Where only one or two asbestos fibres were identified.

Further guidance on typical ashestos fibre content of manufactured products can be
found In HSG 264.

The Identification of asbestos containing materiais and  soils falls  within  our
schedule of tests for which we hold UKAS accreditation, however opinions,
interpretations and al other information contained In the report are outside the

scope of UKAS accreditation.

15:42:24 281272012



Appendix F — Statistical Analysis
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Job Name: Church Raike

Job Number: LG26192

e

ben b ghiiperylenea

bentene Cg/l
toluene g/l
ethylbenizne 57
L ylene L/l
m,p-Oylene gl

naphthalene
acenaphthylener: gl
acenaphthene:” g/
fluorene gl
phenanthrene ol
anthracener ght 0.02
flucranthenes g
pyreng’i g/t
ben b aanthracenel: g/l
chrysenel} o/l
benCobBucranthene” Uit
ben vk Huoranthene = n:
ben bapyrenel) gl 0.03 0.01
dibenfo@hanthracene ol

Arsenic [Soluble . 1.07 .

Boron (Seluble: mgil 2000 1000 £0.0084 0,0182 10,0094 [10.0094 0.0031
Cadmiurn [Soluble:” iigfl 5 5 D1 0.1 0.1 n.1 0.144
Chromium fSolublel of 5 to 250 50 1.48 4.31 1.26 0.736 0.975

Copper Soiuble’ oo 1to 28 2000 579 2.38 6.77 2.18 2.73

Lead Soluble:- gl 4 10 250 25 1.78 0.297 8,57 A 0.602

Mercury fSolublel “ighl 1 1 0.0575 0.01 0.0214 20.01 £0.01

Nickel Soluble "o/l 50 to 200 50 1.4 1.12 2.37 1.34 4.62
Selenium Soluble T of 10 0.475 1.51 2.17 .39 1.4

Suiphur Free:: gl [75 100 75 75 75

~inc SBoluble ] 8 to 500 5000 7.14 1.52 7.42 7.9 1.1%
Cyanide ‘Totalil mg/| 50 0.05 70.05 0.558 [0.06 0,05
Phenols Totai:: mg/| 0.00585 0.0009 0.00056 130005 [0.0005

Sulphate as 503 mg/l 400 250 26.5 18.4 33.8
Sulphide as § ol 0.25 S| 10 Ealy
pH pH unils 7.9 8.15 8.02

CPH {C10 - C40 46

0.0238 1.59 0.0135 0.0195 19.5
[0.011 1.1 1.011 30.011 1.1
0.0145 1.4 10.014 0.015 8.49
0.0692 2.25 70.022 0.0277 §.05
0.0152 15 0D.015 0015 1.5
0.069 a1.7 L0017 0.168 1.96
0.0519 (1.5 005 0.153 2.03
[0.017 1.7, 0.017 0.0439 7
0.0236 .3 0.013 0.1 U3
0.023 2.3 10023 £0.023 2.3
0.027 2.7 10027 0.027 2.7
%.009 0.9 30.009 [10.009 0.9
0.016 016 0.016 0.016 1.6
£0.016 1.6 70.016 £0.016 .8
1. , 0,014 .4

jarg 7 7 16 7

4 ) 1) 5 )

5 x5 5 5 ]

=3 B 3 B <]

] B (8 ;] i :]
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Appendix G — Risk Assessment




RISK ASSESSMENT METHODOLOGY

GENERAL

The purpose of this appendix is to describe in detail the concepts underlying the risk
based approach to assessing potentially contaminated land, introduce the roles of key
legislation and describe the qualitative methodology adopted for evaluating and
characterising risk.

Current best practice in the UK promotes a risk-based approach to dealing with both
soil and groundwater contamination. The principal aim of the approach is to ensure
protection of human health and the environment in a thorough, transparent and cost-
effective manner.

Fundamenta] to the risk-based approach is the concept that for ‘Contaminated Land’
to be designated, as a consequence of historic activities, a pathway for contamination
must be shown to exist between a source of contamination and a receptor. The
combined presence of a source, pathway and a receptor is described as a ‘pollutant
linkage’.

The concepts associated with a contaminant source, pathway and receptor are defined
in DETR Circular 02/2000 ‘Contaminated Land Environmental Protection Act 1990:
Part II A’. A source of contamination may be considered as a ‘substance which is in,
on or under land that has the potential to cause harm or to cause pollution of
controlled waters’. A receptor can be considered as either ‘a living organism, a group
of living organisms, an ecological system or a piece of property which is being, or
could be harmed, by a contaminant or controlled waters which are being, or could be,
polluted by a contaminant’. A pathway may be considered as one or more routes by,
or through, which a receptor is being, or could be, exposed to or affected, by a
contaminant. Typical pathways may include migration in groundwater, surface water
run-off or infiltration, inhalation, dermal contact and ingestion.

The risks posed by an identified pollutant linkage can often be mitigated by removing
the source of contamination, treating the source of contamination, blocking the
relevant pathway(s) or by protecting the receptor.

PRINCIPLES OF RISK EVALUATION

The risk evaluation methodology presented below is qualitative in nature, and is
therefore a subjective method. It is based upon guidance presented in CIRIA
publication referenced C552, ‘Contaminated land risk assessment - A guide to good
practice’, 2001 and involves the classification of the following.

The magnitude of the potential consequence (severity) of risks occurring (Table 1).
The magnitude of the probability (likelihood) of the risk occurring (Table 2).

These are then considered in conjunction to give a risk matrix (Table 3)




Table 1 - Classification of consequence

Short-term (acute) risk to human health

High concentrations of

Severe
likely to result in “significant harm” as { cyanide on the surface of
defined by the Environmental an informal recreation
Protection Act 1990, Part I1A. Short- area.
term risk of pollution (note: Water Major spillage of
Resources Act contains no scope for contaminants from site
considering significance of pollution) | into controlled water.
of sensitive water resource. Explosion, causing
Catastrophic damage to building collapse (can
buildings/property. A short-term risk | also equate to a short-term
to a particular ecosystem, or organism | human health risk if
forming part of such ecosystem (note |} buildings are occupied).
the definitions of ecological systems
within the Draft Circular on
Contaminated Land, DETR, 2000).

Medium Chronic damage to Human Health Concentrations of a
(“significant harm” as defined in contaminant from site
DETR, 2000). Pollution of sensitive exceed the generic or site-
water resources (note: Water Resources | specific assessment
Act contains no scope for considering | criteria.
significance of pollution). A Leaching of contaminants
significant change in a particular from a site to a major or
ecosystem, or organism forming part of | minor aquifer.
such ecosystem. (Note: the definitions | Death of a species within
of ecological systems within Draft a designated nature
Circular on Contaminated Land, reserve.
DETR, 2000).

Mild Pollution of non-sensitive water Pollution of non-classified
resources. Significant damage to groundwater.
crops, buildings, structures and Damage to building
services (“significant harm” as defined } rendering it unsafe to
in the Draft Circular on Contaminated | occupy (e.g. foundation
Land, DETR, 2000). Damage to damage resulting in
sensitive buildings/structures/ services ] instability).
or the environment.

Minor Harm although not necessarily The presence of

significant harm, which may result in a
financial loss, or expenditure to
resolve. Non-permanent health effects
to human health (easily prevented by
means such as personal protective
clothing etc). Easily repairable effects
of damage to buildings, structures and
services.

contaminants at such
concentrations that
protective equipment is
required during site
works.

The loss of plants in a
landscaping scheme.
Discolouration of
concrete.
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Table 2 - Classification of probability

High
likelihood

There is a pollution linkage and an event that either appears very
likely in the short term and almost inevitable over the long term or
there is evidence at the receptor of harm or pollution.

Likely

There is a pollution linkage and all the elements are present and in
the right place, which means that it is probable that an event will
occur.

Circumstances are such that an event is not inevitable, but possible
in the short term and likely over the long term.

Low
Likelihood

There is a pollution linkage and circumstances are possible under
which an event could occur.

However, it is by no means certain that even over a longer period
such event would take place, and is less likely in the shorter term.

Unlikely

There is a pollution linkage but circumstances are such that it is
improbable that an event would occur even in the very long term.

Tabl

e 3 - Comparison of consequence against probability

Medium Mild Minor

| High
1 Likelihood

M(I)dér:ate/:l';_o_w
Risk =

= Probability .~~~

| Likely
Low
- Likelihood
o Unlikely MOder_a_te_[L_QW

Risk




Table 4 - Description of the classified risks and likely action required

Very High

There is a high probability that severe harm could arise to a
designated receptor from an identified hazard, OR, there is evidence
that severe harm to a designated receptor is currently happening.
This risk, if realised, is likely to result in a substantial liability.
Urgent investigation (if not undertaken already) and remediation are
likely to be required.

Harm is likely to arise to a designated receptor from an identified
hazard.

Realisation of the risk is likely to present a substantial liability.
Urgent investigation (if not undertaken already) is required and
remedial works may be necessary in the short term and are likely
over the longer term.

It is possible that harm could arise to a designated receptor from an
identified hazard. However, it is relatively unlikely that any such
harm would be severe, or if any harm were to occur it is more likely
that the harm would be relatively mild.

Investigation (if not already undertaken) is normally required to
clarify the risk and to determine the potential liability. Some
remedial works may be required in the longer term.

It is possible that harm could arise to a designated receptor from an
identified hazard, but it is likely that this harm, if realised, would at
worst normally be mild.

Very Low
Risk

There is a low possibility that harm could arise to a receptor. In the event
of such harm being realised, it is not likely to be severe.

Table 5 - Response action likely to be required in relation to estimated risk

KEY

Mitigation and remedial measures required
| Mitigation and remedial measures likely
Remedial measures unlikely

Remedial measures not required




RISK ASSESSMENT FOR THE WATER ENVIRONMENT

The risk assessment has been developed to provide a greater level of standardisation. It
includes relevant elements from TAG Transport Analysis Guidancei1Table 1 relating to the
features described as river, floodplain, groundwater and stillwaters, including their
attributes/services and selected/modified indicators of "uality and possible measures. Two
additional columns have been added for (gradingijand importance level:] These columns
e pand on the limited number of e amples provided in TAG Table 2. Table 1 has been
developed with reference to TAG, Highways Agency3 New Approach to Appraisal. TNATA)

the 1 ater Framework Directive and other sources as referenced in the table,

Table 1 here relies on easily available data to avoid unnecessary data collection. Should
inade’ Late data be available a worst case should be assumed. The table is designed to act
as a guide to determining importance and to raise the level of compatibility in predicting the

significance of impacts on the water environment.

‘Ince Table 1 has heen used to determine the importance of the environmental atiributes that
may be affected by a particular development project, Tables 3 and 4 of TAG “init 3.3.11 ¢an
be used to estimate the significance of potential impacts. These tables are reproduced here
as Tables 2 and 3 respectively. Table 2 provides a methodology for determining impact
magnitude. Table 3 is a matrii] that allows the significance of the impact to be calculated
based on the impact magnitude and the importance of the attribute. The significance of

impacts can range from ihsignificant’to Very significantl

Table 1: Water features, their attributes, indicators of quality, grading and importance

{adapted from Table 1 of TAG unit 3.3.11)

Feature Attribute / Indicator of Measure Grading Importance
Service Quality Level
River 7 ater Supply Chemical water Onvirenment Agency® A Tery High
Cuality Chemical General ~uality B High
Assessment [GDAD c-D Medium
o-F Low
tndustrial / Location and volume of All abstractions within 2km
agricultural abstraction downstream:
abstractions 1000m3/day ery High
500-1000m3/day High
50-499m3/day Medium
T50m3/day Low
Drinking water Classification defined Classification:
supply within The Surface O aters D22 1 or D 2 within critical travel Ciery High
{Abstraction for Drinking time for poliution downstream
71 ater-Classification - D2 3 within critical time High
Regulations 1996. No downstream
3001° Not designated Medium - Low
Biodiversity” Biological I ater Uinvironment Aqencys A Uiery High
Cuality Biclogical GTA B High
c-D Medium
-F Low
Fisheries “uality Fisheries status as defined | Designated salmonid fishery Clery High
within the Freshwater Fish Designated cyprinid fishery High
Directive 78/659/.7C Cndesignated fishery Medium
Not a fishery Low




Feature Attribute / Indicator of Measure Grading Importance
Service Quality Level
River Transport and | Surface  aler/ Type of discharges with All discharges within 2Zkm up or
difution of effluent discharges | reference to the ZiC downstream:
waste product Dangerous Substances List | ery High -
Directive .76/464/7:.C and High
Daughter Directives: List H Medium
i.ther discharge / no discharge Medium - Low
Recreation Riverside access Presence / absence of National trail / cycleway ery High
route and importance Regicnal trail High
Definitive footpath / bridleway Medium
No route Low
Presence of clubs/ | Presence / absence Club recreation use present Zery High -
recreation use High -
Medium
No club / recreation use Low
Conveyance Presence of water Sie of watercourses” Main River i 10m wide iery High
of flow and courses Main River i 10m wide High
material L rdinary watercourse “5m wide Medium
L ther Low
Floodplain Flood defence | Importance in Status of flood plain area Designated washland Cery High
relation to flood Active floodptlain High
defence {# Isting defended area Medium
Does not flood Low
Return period iz e more fre_uent then™1in 25 rery High
years
7:1in 25 years High
1 in 100 years 'urban:: Medium
1 in 50 years Medium
i1 in 200 years Low
Groundwater | ; ater supply Industrial / Location and volume of All abstraction points within “one
agricultural abstraction of influence of development:
abstractions 111000m3/day i;ery High
:.500-1000m3/day High
50-499m3/day Medium
50m3/day Low
Drinking water Presence of potable public | Fublic supply Zery High
supply supply or private water Private water supply : 10m3/day High
supply within : one of or serves [50 people’
influence of development i ther private water supply Medium
No supply Low
Groundwater Source protection status i ithin one 1,2 or 3 of & source sery High
vulnerability protection one High
Not within a source protection Medium
“bne Low
ClassHication of a’ uifer Major aZuifer with H sofls or | soils | Tlery High
vulnerability or i soils.
Minor a7 uifer with H soils or High
soils
Major a: uifer with L soils. Minor Medium
aiuifer with L s0ils or non a’lifer Low
Conveyance Acceptance Soil type / groundwater Gravels with low water table 71m | “ery High
of flood flows potential of flood table ievels® below infiliration pointl
fiows Sands with low water table High
All soil types with high water table | Medium
Clay Low
Stillwaters Biodiversity” Biological water Classification system to be
lakes and Tuality developed under the {; ater
ponds:z Framework Directive for
ecelogical status / potential
Fisheries Tuality Fisheries status as defined | Designated salmonid fishery “iery High-high
within the Freshwater Fish | Designated cyprinid fishery High - medium
Directive 78/659/.1:C “ndesignated fishery Medium - low
Not a fishery Low
T, ater supply ~ise for abstraction | Presence / absence Abstraction Tery High -
High i
Medium®
No abstraction Low
Recreation Presence of clubs / | Presence / absence Club recreation use present Tery High -
recreation use High -
Medium*
No club / recreation use Low




Notes to Tabie 1

1 If the river is unclassified and hence has no GUA grade, the Luality can be measured or
assumptions can be made based on the grade of the nearest classified strefch.
2 An importance level of high or very high must also be awarded if the water feature

provides more than 10m3/day of drinking water, or serves more than 50 people, which is
the definition used in the 7! ater Framework Directive to define drinking water protected

areas.
3 Conservation value is not included, as this should be included within an ecology/nature
conservation assessment.
4 This reTuired judgement on a case by case basis because the importance of use by

people is being assessed, and they are sensitive to being categorised as unimportant.
Careful assessment is thus reuired, using as much data as possible eg on the facilities,
their scale and freTuency of use, membership levels and economic value.

5 An importance level of MediumZor greater must also be awarded if a river has a
catchment greater than 10km2, as this means that it will be classified as a water body
under the [ ater Framework Directive. “ither measures are available for describing the
ability of watercourses to convey flow and material such as the carrying capacity of the
channel for flood flowsand could if necessary be substituted.

6 Based on criteria given within the _ ater Frame :.ork Directive for features to be
designated as drinking water protected areas.
7 Adapted from NRA Policy and Practice for the Protection of Groundwater, Groundwater

Tuinerability Sheets, NRA 1994. Because soil information in urban areas is less reliable
and based on fewer observations than in rural areas, the worst case is assumed and such

land is classified as being high of leaching potential. H 73 high, | 72 Intermediate, L i Low
and 7 {3 Tinclassified leaching potential.

8 This uses a coarse basis of permeability together with the ability of the eilsting ground
conditions to accept additional flows. For eample, gravels in a river floodplain are unlikely
to have a high acceptance potential because of raised water table due to river flows.
Sands above a relatively dry substrata would have a high potential, however caution is
re_uired in areas such as chalk with highly fluctuating groundwater levels.

g Depends on use of water, volume abstracted etc. An importance level of Highlor “Tery
highTmus be awarded if the water feature provides more than 10m3/day of drinking water,
or serves more than 50 people, which is the definition used in the ' ater Framework
Directive to define drinking water protected areas.

Table 2: Criteria for determining impact magnitude (reproduced from Table 3 of TAG
unit 3.3.11)
Magnitude Criteria Example
Major Results in loss of » Loss of 0C designated Salmonid fishery
attribute ¢ Compromise employment source
» Pollution of potable source of abstraction
» Change in GLA grade of river reach
* Loss of flood storage / increased flood risk
Moderate Results in impact * Loss in productivity of a fishery
on integrity of « Contribution of a significant proportion of the
attribute or loss effluent in the receiving river, but insufficient to
of art of attribute change its G71A grade
+ Reduction in the economic value of the feature
Minor Results in minor s Measurable change in attribute, but of limited
impact on si"e andfor proportion
attribute
Negligible Results in an » Discharges to watercourse but no significant
impact on loss in Duality, fishery productivity or
attribute but of biodiversity
insufficient « No significant impact on the economic value of
magnitude to the feature
affect the use / e Noincrease in flood risk
integrity




Table 3: Significance Criteria of Potential Impacts
{Reproduced from Table 4 of TAG unit 3.3.11)

Magnitude of Importance of Aftribute
Potential Very High High Medium Low
impact
Major ignific - Low Significant
Moderate Low Significant
Minor Low Significant
Negligible ~ Low Significant
Table 4: Proposed impact assessment summary table
Feature Attribute / Importance Magnitude of | Significance of
Service Level Impact Impact
River 1 ater Supply “Jery High Minor Significant
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