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Executive Summary

A geoenvironmental ground investigation has been undertaken to provide
information on the extent and composition of the waste materials that comprise
Mound 1 and to determine levels of contaminants within an adjacent earth blast
bund. Previous investigations have recorded asbestos containing materials to

lie at relatively shallow depth within Mound 1.
The investigation comprised the following elements:

e Excavation of 8 machine dug trial trenches to a maximum depth of 1.30

mbGL (metres below Ground Level);

e Excavation of 3 machine dug trial pits to a maximum depth of 2.60
mbGL,;

e Excavation of 4 hand pits to a maximum depth of 1.20 mbGL,;

e Laboratory testing of soil samples; and

In situ monitoring of soils for radiological contaminants.

The investigation recorded the Mound 1 materials to generally comprise
building rubble (including brick and concrete) overly reworked London Clay.
Suspected asbestos cement were recorded within in two trial trenches at
depths of 0.5 and 0.35 mbGL within the Mound waste materials. The earth

blast bund was found to comprise clay with fragments of brick and concrete.

Laboratory analysis confirmed asbestos to be present within both of the

suspected asbestos cement samples.

A human health risk assessment from a limited sampling data set collected
from the earth blast bund north of Building 8D1A has concluded that there is a
negligible risk to human health from chemical soil contaminants.

The risk assessment has also concluded that there is a risk to human health
(construction workers and future site users) from the presence of asbestos at
shallow depth within Mound 1. It is therefore recommended that a remediation

strategy be developed to provide recommendations to mitigate the risk posed

RPS Planning & Development vii AWE Burghfield
November 2008 JER3996
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to humans from the asbestos contaminated soils. AWE currently have no
plans to disturb mound 1 and therefore restricting access onto the mound is
likely to be an effective remedial measure. The remedial strategy should be
provided to the Regulators within a Remediation Method statement for their

approval prior to undertaking remediation.

The risk to the general public from asbestos in Mound 1 is considered
negligible.

RPS Planning & Development viii AWE Burghfield
November 2008 JER3996
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Introduction

11

Background

RPS Planning and Development (RPS) have been requested by AWE plc to
undertake a ground investigation to support the AWE Project Mensa
development. To facilitate the development of an overarching remediation
strategy for the Mensa development, RPS has been commissioned to delineate
the extent of Mound 1 located in the central part of AWE Burghfield,
immediately south of the Mensa application boundary (see Drawing JER3860-
GCTR-001c).

Mound 1 has been subject to previous investigation (Ref. 1) which identified the
presence of waste materials comprising demolition materials including

asbestos (fibrous and cement bound) located at shallow depths.

Given the known presence of asbestos containing materials (ACMs) within the
mound and the proposed development in the vicinity of the mound, there is
considered to be a potential risk posed to construction workers and future site
users from the presence of the ACMs located at shallow depth. A site
investigation was therefore undertaken to delineate the extent of the mound to
aid in the development of a remedial action plan to mitigate the risk posed to

site users.

During the ground investigation works, RPS were requested to obtain shallow
soil samples from the earth “blast” bund associated with Building 8D1A that
abuts the southern part of Mound 1 in order to provide information on the
chemical nature of these materials. A Human Health Risk Assessment (HHRA)
has been undertaken for the chemical analysis undertaken on the blast bund

adjacent to Mound 1. The HHRA is presented in Section 5 of this report.

This report therefore provides an assessment of the risks posed to future site
users and construction workers from Mound 1 and the earth blast bund to the
north of Building 8D1A.

RPS Planning & Development 1 AWE Burghfield
November 2008 JER3996
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1.2 Key Objectives

The key objectives of this report are:

. To assess risks associated with land contamination from Mound 1 and
the earth blast bund in line with CLR11 (Ref. 2), and the future use of
the site and also during construction activities associated with Project

Mensa;

= To review the environmental setting of the site in the context of

assessing the risk to human health to develop a conceptual site model;

= Provide a risk assessment of soil contamination using current UK best

practice; and

= Provide information to inform the selection of appropriate remedial

strategies to address the hazards and manage the risks.

For the purposes of the Conceptual Site Model, the future use of the site (Mound

1) is assumed to be unchanged (i.e. grassed area within an industrial facility).

1.3 Report Structure

The remainder of the report is structured as follows:

Section 2: Environmental Risk Setting Summary;
Section 3: Site Investigation Methodology and Preliminary Site Conceptual
Model;
Section 4: Ground Conditions;
Section 5: Human Health Risk Assessment;
Section 6: Refined Conceptual Model;
Section 7: Recommendation and Potential Mitigation Measures: and
Section 8: Conclusions.
RPS Planning & Development 2 AWE Burghfield
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Environmental Risk Setting Summary

2.1

2.2

221

Introduction

This section of the report summarises the environmental risk setting of Mound
1 and the surrounding area at AWE Burghfield, which includes a description of
the site and its surroundings, a review of its history, and the regional geology,

hydrogeology and hydrology where relevant.

Site Location and Description

General

AWE Burghfield is located approximately 0.5 km east of Burghfield village and
6km to the south-west of Reading. The National Grid Reference for the site
centre is approximately 468000 168000. AWE Burghfield is around 264 acres
in size and roughly rectangular in shape. The topography of AWE Burghfield is
relatively flat with a general slope from south (46.5 mAOD) to north (42.5
mAOQOD).

AWE Burghfield is an operational facility, operated by AWE plc to produce
explosives, explosive devices and assemble weapons associated with AWE
operations in their capacity to maintain the UK nuclear weapons capability.
Consequently, some areas of AWE Burghfield are nuclear licensed. AWE
Burghfield comprises areas containing occupied and unoccupied buildings and
structures used for a variety of purposes including offices, laboratories and

testing facilities, fuel and chemical storage, maintenance and workshops.

Concrete roadways and paths allow access to the various buildings and
structures. Much of AWE Burghfield also comprises soft landscaped areas
mainly with grass cover with some semi-mature trees interspersed across the

site.

Access to AWE Burghfield is from the north-west, via the road called ‘The
Mearings’. AWE Burghfield is surrounded by a high security fence and is
subject to strict security controls. The eastern, southern and western edges of
AWE Burghfield are bounded by roads.

RPS Planning & Development 3 AWE Burghfield
November 2008 JER3996
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A small stream, Burghfield Brook, flows along the southern and eastern edges
of AWE Burghfield. Furthermore a second stream lies some 200m north of the
AWE Burghfield site boundary. Drawing JER3860-GCTR-001c shows the
extent of AWE (B) and also the location of Mound 1.

Mound 1 Description

Mound 1 is located in the central part of AWE Burghfield immediately south of
the Mensa application boundary. The location of Mound 1 is shown on Drawing
JER3860-GCTR-001c. Mound 1 is predominantly covered with long grass and

bushes/shrubs.

The mound has been subject to previous investigation (Ref. 1) which identified
the presence of waste materials comprising building demolition waste materials

including brick, soils, concrete and asbestos (fibrous and cement bound).

The previous investigations have identified that asbestos contaminated soils
are present in shallow (<0.5m) soils and no capping materials appear to have

been placed to cover the waste materials.

The site area is shown on Drawing JER3996-M1-002.

Site History

It is understood that the materials that comprise Mound 1 were deposited in the
1960s during various development projects within AWE Burghfield. Anecdotal
evidence also suggests that the blast bund associated with Building 8D1A, to
the south of Mound 1, was in place prior to the placement of the materials that

now comprise Mound 1.

Geology

The British Geological Survey (BGS) 1:50,000 Sheet 268 geological map and
1:10,000 SU 66 NE geological map indicates that the site and AWE Burghfield

is underlain by the sequence presented in Table 2.4.

RPS Planning & Development 4 AWE Burghfield
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Table 2.4 General Geological Sequence

Soil Type Description Likely Thickness
London Clay Stiff grey clays overlying beds of silty sands, clayey sands, 10-13m
clays and sandy clays.
Reading Beds Grey and brown sands and sandy clays. 18-27m
Upper Chalk Soft white nodular chalk with flint seams. 90-130m
RPS Planning & Development 5 AWE Burghfield
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Site Investigation Methodology and Preliminary
Site Conceptual Model

3.1

3.2

3.3

Introduction

The investigation was set in the context of relevant UK guidance and legislation
relating to the pollution of land and controlled waters. The investigation was
based upon British Standard BS10175:2001 ‘Investigation of Potentially
Contaminated Sites — Code of Practice’ (Ref. 4) and CLR11 (Ref. 2). It also
uses guidance provided in the SAFEGROUNDS documents (Ref. 5) to assist

with any radiological contamination management.

Ground Investigation Objectives

The principal objectives of the ground investigation have been set out in
Section Error! Reference source not found.. The soils are also to be
assessed for potential risks to human health (construction workers and future
site users) that may be presented from any contamination identified. This will

includes:
= Delineation of waste within Mound 1; and

= Investigation of earth blast bund adjacent to Building 8D1A.

Preliminary Conceptual Site Model

Planning Policy Statement 23 (Ref. 6) states that land contamination is a
material planning consideration and that land remediation should be
undertaken as part of redevelopment of a site. PPS23 also states that a site
that has been given planning permission and is redeveloped should no longer

be able to be ‘determined’ as contaminated land under the Part IIA regime.

Guidance on procedures to identify and assess risks associated with
contaminated land is provided in the UK Environment Agency’'s “Model
Procedures for the Management of Contaminated Land”, Contaminated Land
Report (CLR) 11, 2004 (Ref. 2).

RPS Planning & Development 6 AWE Burghfield
November 2008 JER3996



Ground Investigation Interpretative Report — Mound 1 Delineation

3.3.1 Potential Contaminant Sources

The main target contaminant for the investigation was asbestos within Mound

1, but other potential contaminants were also investigated, namely:

= Any contaminants associated with the materials that comprise the blast
bund for Building 8D1A.

3.3.2 Receptors
The sensitive receptors that may be impacted by potential contaminant sources
are as follows:
= Construction workers associated with Project Mensa;

= [Future site users (e.g. gardeners etc.); and

= Off site receptors (e.g. staff and visitors on Project Mensa site).

3.3.3 Potential Contamination Migration Parthways

The following potential contaminant migration pathways and mechanisms were
investigated:

= Inhalation, dermal contact and ingestion of soils non radiological

contaminants by humans.

3.4 Summary of Works Undertaken

All fieldwork and laboratory testing was undertaken based on BS5930 (Ref. 7)
and BS10175 (Ref. 4). The ground investigation fieldwork was supervised by
RPS personnel, and was undertaken between 19" August 2008 and 21°
August 2008. A brief summary of the works is listed below and full details are

provided in the Factual Report (Ref. 8).

= Excavation of 8 trial trenches (Trial Trench TTMD1-001 to TTMD1-008)

inclusive) on and around the edges of Mound 1;

= Excavation of 3 trial pits (Trial Pits TPMD1-001 to TPMD1-003

inclusive) to the north of Mound 1;

RPS Planning & Development 7 AWE Burghfield
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= Excavation of 4 hand dug pits (Hand Dug Pits HPMD1-001 to HPMD1-
004 inclusive) along the southern edge of Mound 1 and the adjacent
soil blast bund north of Building 8D1A;

= Radiological Screening and Monitoring of all locations by a Health

Physics Supervisor;

= Implementation of Explosive Safety Management and Ordnance

Clearance Regime;

= Laboratory asbestos screening of all soil samples and asbestos
identification of any identified suspected Asbestos Containing Material
(ACM); and

Chemical analysis of soil samples taken from the blast bund.

Drawing JER3996-M1-001a shows the locations of each of the exploratory

holes, the final depths of which are summarised in the Factual Report (Ref. 8).

Deviations from the Proposal

The original scope of works set out in RPS’ proposal dated July 2008 (Ref. 9)
proposed for the excavation of 10 trial trenches on and around Mound 1. Trial
Trenches TTMD1-009 and TTMD1-010 were not excavated due to concerns
that the movement of the excavator onto Mound 1 would cause disturbance of
potential shallow asbestos containing soils. It was therefore decided through
discussions with Duncan McCallum and Steve Herridge of AWE that four hand
dig pits would be excavated on Mound 1 and the adjacent blast bund to
delineate the edges. Hand dug pits HPMD1-001 and HPMD1-004 were
excavated on the southern edge of Mound 1, hand dug pits HPMD1-002 and
HPMD1-003 were excavated on the edge of the blast bund.

RPS Planning & Development 8 AWE Burghfield
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Ground Conditions

4.1

4.2

42.1

General

The ground conditions encountered during this investigation were in line with
those encountered during previous investigations in the general site area i.e.
Made Ground overlying weathered London Clay, and are summarised in Table
4.1 below.

Table 4.1 Summary of Ground Conditions Encountered

Strata Base Depth Range (mbGL) | Encountered Thickness (m)

Topsoil and Made Ground 09-13 09-13

Weathered London Clay >2.4->2.6 14-15

Made Ground

Made Ground was encountered in each of the excavations in and around the
Mound 1 area, the thickness of which ranged between 0.9 and 1.3m. Three
distinct layers of Made Ground were encountered during excavations, Made
Ground A which in general contained a greater percentage of waste building
fabric materials, and Made Ground B & C which was predominantly reworked

natural ground (weathered London Clay).

Made Ground A

The soils typically comprised firm brown slightly gravely slightly sandy clay with
frequent red brick and wood fragments, metal sheeting, concrete cobbles
including rebar and occasional fine chalk nodules. Asbestos cement fragments
were encountered in Trial Trenches TTMD1-003 and TTMD1-007 within the
upper Made Ground and respective depths of 0.35 mbGL and 0.5 mbGL. Made
Ground A is considered to be representative of the Mound 1 waste materials.

The lateral extent of Made Ground A was found through excavation of trial
trenches extending perpendicular away from the Mound 1 and in general it was
found that the thickness of Made Ground A tapered away from the Mound. The
extent of the waste materials are shown on Drawing JER3996-M1-001a which

has been defined based on recent and previous trial pitting and also the results

RPS Planning & Development 9 AWE Burghfield
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of the previous geophysical surveys (Ref. 15). A drawing from the geophysics

survey is also provided as Drawing JER3058-017-South.

Made Ground B

The soils typically comprised firm brown slightly gravely slightly sandy clay with
rare red brick fragments and occasional fine chalk nodules. No suspected
ACMs were encountered within this strata and Made Ground B is considered to

be representative of reworked natural material (weathered London Clay).

Made Ground C

Made Ground C relates to the blast bund materials located to the south of
Mound 1 and was encountered within Hand Pits HPMD1-002 and HPMD1-003.
The soils typically comprised firm brown slightly gravelly sandy clay with
occasional fragments of brick, concrete, flint and chalk. No suspected ACMs

were encountered within this stratum.

Weathered London Clay

Weathered London Clay was encountered in all of the excavated trial pits (Trial
Pits TPMD1-001 to TPMD1-003 inclusive) during the ground investigation, with
a maximum thickness of 1.5m proven in Trial Pit TPMD1-001. Weathered
London Clay was not encountered within any of the trial trenches or hand dug

pits due to the shallow (generally <1.0 mbGL) nature of these excavations.

The strata generally comprised a firm and firm to stiff brown and grey mottled

clay with occasional sand laminations.

Geological Information from Previous Ground Investigations

Previous ground investigations on Mound 1 (Ref. 1) have recorded a similar

geological sequence to that outlined above.

Groundwater

No groundwater was encountered within any of the excavations.

RPS Planning & Development 10 AWE Burghfield
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Visual and Olfactory Evidence of Contamination

Chemical Contamination

There were no obvious visual or olfactory signs of chemical contamination

encountered during the ground investigation.

Suspected Asbestos Containing Materials (ACMSs) in Soils

Suspected ACMs were encountered within two of the trial trenches (Trial
Trenches TTMD1-003 and TTMD1-007 at respective depths of 0.35 and 0.5
mbGL) during the ground investigation. Both suspected ACMs were in the form
of asbestos cement. Samples of each suspected ACM were taken and
submitted for laboratory analysis (results confirmed the presence of chrysotile

and crocidolite in these samples (see Section 4.9.2).

Radiological Survey Results

Ambient Background

In order to assist with determining whether elevated radiological sources that
are above background levels exist within the near surface of sampling positions
or within soils encountered during the investigation, an assessment was made

of the ambient background level of radioactivity.
The predominant contributors to the ambient background radiation are:

= Variations in local geology and the associated levels of naturally

occurring radioactive material (NORM); and,
= Direct shine and sky-shine from radiological sources on the site.

The factors above lead to variations in the background around the site with the
general levels being in the range of 0.065 — 0.108 micro-Seiverts per hour
(uSv/hr) as measured with the GR-130 and in the range 7-9 counts per second
(cps) as measured with the NE Electra rate-meter and DP6 probe. The actual
background level was established for each measurement location prior to the

individual surveys.

RPS Planning & Development 11 AWE Burghfield
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External Dose-Rate

Using the dose-rate measuring facility of the GR-130, the Health Physics
Surveyor assessed the ambient dose-rate on the Mound 1 area as being
between 0.068-0.129 micro-Seiverts per hour (uSv/h). Given this exposure for
a period of 2000 hours (1 work year), it was pessimistically assessed that this
would lead to a maximum annual dose of approximately 258 uSv (0.258 mSv).
In comparison the typical background radiation exposure of persons living in

the UK is approximately 2200 uSv (2.2 mSv).

Radiological Survey Results

During both the surface activity survey and monitoring during excavation at all
other exploratory trial pit and trial trench locations, radiological activity above

twice the background level was not identified in any of the soils encountered.

Radioanalytical Results of Soil Samples

No radiological laboratory analysis was undertaken on soil samples obtained

from the Mound 1 area during this investigation.

Explosive and Ordnance Survey Results

There were no visual signs of explosives or buried ordnance during the
investigation and no laboratory analysis was undertaken on any soil samples

obtained from the investigation.

Soil / Asbestos Contamination Test Results

Chemical Analysis

Composite soil samples for chemical analysis were taken from the 2 hand dug
pits located on the soil blast bund immediately adjacent to Building 8D1A.
Samples were taken between ground level and 0.6 mbGL (Hand Pit HPMD1-
002) Ground Level and 1.0 mbGL (Hand Pit HPMD1-003).

The results of the analysis, where contaminants were recorded above the limit

of detection, are outlined in Table 4.9.1 below:

RPS Planning & Development 12 AWE Burghfield
November 2008 JER3996



Ground Investigation Interpretative Report — Mound 1 Delineation

Table 4.9.1  Summary of Chemical Analysis Suite

Concentration
Determinant
HPMD1-002 HPMD1-003
Arsenic 9.5 10.9
Cadmium 0.15 0.2
Chromium 26.3 32.3
Copper 15.9 14.5
Lead 24.8 24.1
Mercury 0.18 0.15
Nickel 21 23.1
Selenium <LoD 0.5
Vanadium 41 48.6
Zinc 77.4 74.2
pH (pH units) 8 8.1
Boron 1 0.9
Barium 42.6 71.2
Chloride 42 25
Acid Soluble Sulphate 346 266
Fraction of Organic Carbon 3.56% 1%
TPH — Aliphatic >C16-C21 23.6 13.9
TPH — Aromatic >C16-C21 12.2 <LoD

Analysis for beryllium, PAHs and the lighter TPH chains (>C6-C21) all recorded

values below the laboratory Limit of Detection (LoD)

The laboratory analytical certificates for all the chemical / asbestos analysis are

included within the Factual Ground Investigation Report (Ref. 8.)

RPS Planning & Development 13 AWE Burghfield
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4.9.2 Asbestos Analysis

A total of 15 soil samples were submitted for analysis for the presence and
identification of asbestos. Composite samples from each of the trial pits, trial
trenches and hand dug pits were taken and scheduled for analysis. Of these,

samples none were found to contain asbestos within the soil matrix.

Two visually suspected ACMs in the form of cement board fragments were
sampled and scheduled for laboratory analysis. The ACM identified in Trial
Trench TTMD1-003 at 0.35mbGL was found to contain chrysotile asbestos.
The ACM identified in Trial Trench TTMD1-007 at 0.5mbGL was found to
contain both chrysotile and crocidolite asbestos.

A summary of all the analysis is included in Ref. 8.

RPS Planning & Development 14 AWE Burghfield
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Human Health Risk Assessment

5.1

51.1

51.2

Introduction

Preamble

A quantitative human health assessment has been undertaken with the aim of
identifying potential risks to construction workers and future site users. The
assessment undertaken includes the development of a tiered risk assessment

of human health in accordance with the current UK guidance and best practice.

At the time of writing, the UK approach to human health risk assessment is in a
transitory state. On this basis this human health risk assessment follows the
methodology previously adopted for the Mensa development in order to
achieve a consistent approach for the assessment of risks from the presence of

contaminants.

Objectives

The key objective of this chapter is to evaluate the human health risks
associated with the chemical and asbestos contamination at the site in
accordance with the current UK legislation and identify appropriate remediation

measures where necessary.

The objectives are realised through: -

. Identifying the nature and extent of any contamination, which may

be present in the site.

. Development of a site conceptual model to describe the potential
contaminant sources, likely exposure pathways and potential

receptors associated with the proposed end use; and,

" Tiered quantitative risk assessment in accordance with the current
UK regulatory framework and best practice to evaluate risks posed

to potential human receptors.

RPS Planning & Development 15 AWE Burghfield
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Contaminated Land Risk Assessment and Regulatory Framework

The Statutory Guidance on land contamination sets out the key requirements
for establishing the significance of any harm to health and the principles of risk
assessment. Land contamination and its risk to health are also a material
consideration under planning and development control as set out in PPS23
(Ref. 6). Planning authorities consider the potential implications of
contamination both when developing structure or local plans and when
considering individual applications for planning permission. Part IlA is intended
to complement the planning regime in requiring action to be taken when
unacceptable risks to health or the environment arise, taking into account the
current use of the land and its environmental setting. Both Part IIA and the

planning regime embrace the “suitable for use” approach.

In addition to the regulatory context, UK Government and agencies have
published technical guidance to support the assessment of risks to health from

soil contamination.

These guidelines set out some basic principles which the regulators would
normally intend to use in the assessment and management of environmental
risks and which are recommended for all public-domain risk assessments.
They are intended to provide decision-makers, practitioners and the public with
a consistent language and approach for environmental risk assessment and

management.

Furthermore, the Contaminated Land Report (CLR) series of documents
published by DEFRA and the Environment Agency (Refs 2 & 10 — 13) provide
relevant, appropriate, authoritative and scientifically based information and
advice on the assessment of risks arising from the presence of contamination

in soils.

RPS Risk Assessment Approach

RPS has based their approach to risk assessment on the guidance published
by DEFRA and the Environment Agency. Of particular importance are the
CLEA publications CLR7-11 (Refs 2 & 10 — 13) which provide the technical and
policy basis for the derivation of Soil Guideline Values (SGVs) and establishing
the exposure parameters and health criteria values that are consistent with the

UK approach to identifying appropriate assessment criteria. However,

RPS Planning & Development 16 AWE Burghfield
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published SGVs are only available for a limited number of contaminants and
therefore other Risk Assessment Tools (RATs) were used to derive Generic
Assessment Criteria (GAC) for contaminants with no published SGVs. RPS
therefore have adopted the CLEA UK, RBCA and SNIFFER risk assessment
models for this purpose, which is in line with the derivation with GACs on a
previous study at AWE Burghfield (Ref: 14) Note that the parameters set out
within the CLR documents and supporting TOX reports have been used in all

three of these models where applicable.

The following hierarchy of assessment tools has been adopted in order to
assess the significance of contamination and their potential impact on human
health:

= SGVs where published;
= CLEA UK for organic and inorganic contaminants;

= RBCA for organic contaminants where UK toxicological data is

available;
= SNIFFER for inorganic contaminants; and

= US Preliminary Remediation Goals (PRGSs), adapted to comply with the
UK approach.

RPS’ approach to risk assessment follows the guidelines outlined in CLR11,
which provides a framework for risk assessment as a key part of the process of
appraisal for environmental decision-making, and follows the tiered process
outlined below:

Tier 1 - Qualitative Risk Assessment and development of a Conceptual Site
Model

This stage qualitatively identifies each of the three components that are present
on site of the Source-Pathway — Receptor linkage, which forms the basis of the

UK risk assessment approach.
Tier 2 — Comparison of Site Data using SGVs and GACs

The Tier 2 risk assessment aims to identify contaminants of concern and their

spatial distribution.

RPS Planning & Development 17 AWE Burghfield
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The risk assessment requires suitable benchmarks against which to compare
the encountered soil contamination. These benchmarks can either be generic

or site specific, depending on the level of the assessment.

Generic soil guideline values are used at this stage of the assessment to
identify contaminants present at levels that require further assessment. The
Contaminated Land Exposure Assessment (CLEA) Soil Guideline Values
(SGVs) provided by DEFRA and the Environment Agency have been used for
those determinants where SGVs have been produced. Based on the proposed
development plans of the Mensa area as whole the commercial / industrial land
end-use scenario was used for the assessment of the levels of contaminants
recorded in the blast bund adjacent to Building 8D1A. Using the CLEA model
Generic Assessment Criteria (GAC) have been derived for a number of
compounds where there are no SGVs and have been developed for AWE
Burghfield. Further information on the calculation of RPS GACs is provided in
Ref. 14 and a full list of GACs are provided in Appendix A.

Statistical Assessment of Sample Data

CLEA Document CLR7 states that “Contaminant concentrations vary across a
site, and sampling and analysis will introduce measurement errors. As a result,
the mean concentration determined from a limited number of samples will have
uncertainty associated with it, and will not necessarily equal the true mean
concentration at the site. A comparison between a mean measured
concentration and the soil guideline value must take this uncertainty into

account.”

CLR?7 sets out a mean value test, which compares the soil guideline value with
the upper 95th percentile of the mean measured concentration. It states that
where the mean value test is applied, and the data passes the test, local
authorities may consider that the site requires no further action. Conversely,
where a set of data fails the mean value test, judgement can be made about
the benefits of undertaking more comprehensive sampling where only a small

number of data points exist, or move towards further site specific assessment.

In some data sets, individual concentrations may have been measured at
particular locations that are much higher than the rest of the data. Decisions
need to be made on whether these concentrations fall within the maximum of

the range of values that can be expected from the sample population, or

RPS Planning & Development 18 AWE Burghfield
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whether they are indicative of an area of higher contamination (in effect, a
different population with a higher mean). Data points that do not fall within the
expected distribution of measurements for the sample population are termed
“outliers”. The maximum value test can be used to define whether the
maximum measured concentration in the soil should be classified as an outlier,
and hence whether additional investigation might be warranted in the vicinity to

clarify further the extent and nature of the contamination.

Meaningful comparison of a data set of contaminant concentrations with a soll
guideline value requires consideration of the area of land from which the data
set is drawn and the number of test results that make up the data set, as well
as the actual values involved. Generally, where one or more areas of a site
appear to have different characteristics from the remainder of the site, the site
may need to be divided into zones of similar character that can be considered
independently. Zoning may take into account such characteristics as variation

in soil properties or historical, existing or proposed new land uses.

Following removal of outliers, the upper 95th percentile of the measured mean

metals concentrations calculated.

As only two soil samples were submitted for chemical analysis during this
investigation, the mean value test is not applicable as there is a very limited
dataset present. Therefore, the site contaminant concentrations have been
compared directly with the commercial/industrial end land use scenario SGVs
and RPS GACs.

Tier 3 — Detailed Quantitative Risk Assessment

In the absence of SGVs or similar assessment criteria a Tier 3 risk assessment
involving a detailed assessment of contaminants is undertaken. Considerations
are given to their toxicological characteristics and migration mechanisms, and
exposure pathways. An assessment of the physical characteristics of identified
exposure pathways and the influence of the physical-chemical properties of
contaminants of concern on the exposure through these pathways is then

made.

An acceptable risk based contaminant level is then derived for these individual
chemicals that do not result in an adverse impact to the sensitive receptor

defined in the conceptual model.

RPS Planning & Development 19 AWE Burghfield
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In the assessment of human health risks for the Mound 1 area, there was no

requirement to undertake a Tier 3 assessment.

Tier 1 — Qualitative Risk Assessment and Conceptual Site
Model

Qualitative Risk Assessment

Current UK guidance prescribes an iterative approach to risk estimation
starting at Tier 1, with the qualitative development of a site conceptual model
identifying pollutant linkages with respect to the types of sources, pathways

and receptors present at the site.

The preliminary Conceptual Site Model with regard to potential human health

risks for the site is outlined below.
Conceptual Site Model
Sources

The following are potential contaminant sources that may be present in the

ground around the site and are relevant to the proposed development:
= Chemical contaminants in blast bund soils; and

= Asbestos Containing Materials (ACMs) and asbestos in the soil matrix.
Pathways of Exposure

It is understood that AWE have no plans to redevelop the Mound 1 area itself,
although it is proposed to develop the surrounding land. Given the proposed
development of the Mensa area as a whole, a commercial/industrial scenario
has been assumed. On this basis the standard land use exposure criteria,
defined in the exposure model for commercial/industrial use as detailed in

CLR10, is considered to be the most relevant for the assessment of this site.

The potential pathways of exposure will include those listed in Table 5.2.2.

RPS Planning & Development 20 AWE Burghfield
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Table 5.2.2 Summary of Potential Pathways

Pathway Exposure Pathway Presence

1 Ingestion of soil and dust v

2 Ingestion of home-grown vegetables and soil attached to x

vegetables.

3 Dermal Contact with soil and dust

4 Inhalation of outdoor air from soil volatilisation

5 Inhalation of outdoor air from groundwater volatilisation X

Receptors

It is considered that the following human health receptors could be potentially

exposed to contamination originating at the site.

= AWE Burghfield staff including future site users gardeners/landscapers

and visitors; and

= Construction workers during the proposed construction of Project

Mensa.

5.3 Tier 2 Risk Assessment — Metals / Inorganics

5.3.1 General

This section compares the results of the metals / inorganics analysis against
CLEA SGVs and GACs as appropriate for samples taken from the blast bund
adjacent to Mound 1. Where contaminants were found to lie below the
laboratory limit of detection, these have been excluded from the risk
assessment and it has been deemed that they do not pose a risk to human
health.

5.3.2 Comparison of Metals / Inorganics Analysis with SGVs / GACs.

Table 5.3.  Comparison of Metals / Inorganic Contaminants with SGVs / GACs

Determinand | Concentration Maximum Value SGV/GAC Is SGV/ GAC
Range (mg/kg) (mg/kg) Exceeded?
(mg/kg) (Exploratory Hole)
Arsenic 9.5,10.9 10.9 (HPMD1-003) 500 No
Barium 42.6,71.2 71.2 (HPMD1-003) -* -
RPS Planning & Development 21 AWE Burghfield

November 2008 JER3996



Ground Investigation Interpretative Report — Mound 1 Delineation

Boron 09,1 1 (HPMD1-002) -* -
Cadmium 0.15,0.2 0.2 (HPMD1-003) 1400 No
Chromium 26.3,32.3 32.3 (HPMD1-003) 5000 No

Copper 14.5,15.9 15.9 (HPMD1-002) * -

Lead 24.1,24.8 24.8 (HPMD1-003) 750 No

Mercury 0.15, 0.18 0.18 (HPMD1-002) 480 No

Nickel 21,23.1 23.1 (HPMD1-003) 5000 No
Selenium <0.5,0.5 0.5 (HPMD1-003) 8000 No
Vanadium 41, 48.6 48.6 (HPMD1-003) 487 No

Zinc 74.2,77.4 77.4 (HPMD1-002) -* -

* Not a priority contaminant with regard to risk to human health

The maximum detected concentrations lie well below, by over one order of

magnitude, the appropriate SGVs/GACs for each of the contaminants in the

above table. It is therefore considered that overall there is a negligible risk to

human health from the metal / inorganic contaminants within the blast bund.

5.4 Tier 2 Risk Assessment — Organics

This section compares the results of the organics analysis against the

appropriate GACs for samples taken from the blast bund adjacent to Mound 1.

Where contaminants were found to lie below the laboratory limit of detection,

these have been excluded from the risk assessment and it has been deemed

that they do not pose a risk to human health.

541

Total Petroleum Hydrocarbons (TPH)

Table 5.4.1  Comparison of TPH Fractions with GACs
Determinand Concentration Maximum Value | GAC (mg/kg) Is GAC
Range (mg/kg) (mg/kg) Exceeded?
(Exploratory Hole)
>C21 — C35 Aliphatics 13.9, 23.6 23.6 (HPMD1-002) 614,000 No
Aromatics <10.62, 12.2 12.2 (HPMD1-002) 9,210 No

The maximum detected concentrations lie several orders of magnitude below

the appropriate GACs for each of the contaminants in the above table. It is
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therefore considered that overall there is a negligible risk to human health from

TPH contamination.

Asbestos

Laboratory analysis has confirmed asbestos to be present in both of the
fragments of suspected asbestos cement that were encountered during the
ground investigation. Given the heterogeneous nature of the fill material within
Mound 1 and taking into account the findings of the previous ground
investigation (Ref. 1), it is considered that ACMs are likely to be widely spread
within Mound 1 at relatively shallow depth (>0.2 mbGL) and therefore could

pose a risk to human health.

No suspected ACMs were observed in the soil underlying the mound or outside
of the mound boundary shown on Drawing JER3996-M1-00la that was

delineated by this investigation.

Asbestos fibres were not detected within the soil matrix of any of the samples

taken from the 15 excavations across the Mound 1 area.

Summary of Risks to Human Health from Chemical / Asbestos

Contamination

The concentrations of chemical contaminants within the blast bund are very low
and do not exceed human health threshold criteria. On this basis it is
considered that there is a low risk to human health from the presence of these

contaminants.

ACMs have been identified within 2 trial trenches at relatively shallow depth
and asbestos is known to be present within Mound 1 (Ref. 1). Therefore there
is deemed to be a potential risk to human health to future site users as the
materials may be disturbed by animals and ground workers, potentially

releasing fibres. Consequently remedial action is required.

In each of the trial trenches, the edge of Mound 1 was encountered, therefore
giving a more accurate indication of the extent of the materials and therefore

enabling a suitable remedial strategy to be formulated.
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Refined Conceptual Model

6.1

6.2

6.3

Introduction

This section summarises the risks identified in the Section 5 and refines the

Conceptual Site Model.

Human Health Risks from Chemical Contaminants

Generally low levels of chemical contamination have been identified on the
blast bund immediately adjacent to the Mound 1 area. Based upon the
proposed ‘commercial / industrial’ end use of the site, there have been no
exceedances of SGVs / GACs (Negligible Risk).

It should be noted that this risk rating is based upon a very limited sampling
regime from the blast bund and therefore the possibility of unidentified
chemical, radiological or explosive contamination being present within this

material cannot be discounted.

Asbestos in Soils

ACMs have been identified within two of the exploratory locations within the
Mound 1 area during this investigation. ACMs have also been found at shallow

depth at several locations during previous investigations by RPS in Mound 1.

No asbestos fibres were detected within the soil matrix of any of the samples

taken within the Mound 1 area.

There is considered to be a low to moderate risk of exposure to asbestos
contaminated soil and ACMs for site users, future site users and grounds

workers unless Mound 1 is remediated (Low to Moderate Risk).

Although no development on Mound 1 is proposed due to its proximity to the
Project Mensa site, unless controls are put into place there is a risk that
construction activity could lead to disturbance of asbestos contaminated soils
and subsequently cause a risk to construction workers and AWE staff and the

general public.
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The risks to the general public from asbestos contaminated soils in the mound
are considered negligible as the mound is locate in the centre of AWE
Burghfield. The mound should not be disturbed unless strict safe systems of
work are developed to protect construction workers, AWE staff and the general
public.
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Conclusions, Recommendations and Potential
Mitigation Measures

7.1

7.2

Conclusions

Further ground investigation works have enabled the extent of waste materials

within Mound 1 to be more accurately delineated.

Following a review of the site investigation data within the Mound 1 Area and
the completion of a quantitative risk assessment, the Conceptual Site Model
has been refined (RCSM) (Section 6).

Asbestos Containing Materials have been encountered at shallow depth within
the Mound 1 materials, posing a risk to human health. To mitigate these risks
and to protect human health during and after site development a remedial

strategy should be developed.

The following sections discuss remediation requirements, and mitigation

measures to minimise the residual risks.

Restrict Access

It is understood that as part of the Mensa development, Mound 1 is to remain
undeveloped and falls outside the Project Mensa site area. Currently, the
surface of Mound 1 comprises long grass and low lying shrubs and there is no

apparent evidence of animal burrowing.

It is considered that the presence of dense vegetation on the surface of the
materials will prevent the break up of the surface soils thereby ensuring that the
ACMs remain undisturbed. To this end, the most cost effective contamination
mitigation measure is considered to be the maintenance of the vegetative cap
and restrict access to the mound by means of erecting a protective fence

around the Mound 1 area.

The fence should also be designed to ensure that burrowing animals, such as
rabbits, cannot penetrate the fence and disturb the soils. It should also be
ensured that no burrowing animals are located within the Mound 1 fence line

during erection of the protective fence.
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Any bare earth patches on the mound should be locally capped and vegetated
to prevent wind disturbance. Personnel access to the area should be restricted
and anyone entering the area should be made aware of the potential risks

present and an appropriate Safe System of Works adopted.

Remediation Method Statement

In line with CLR-11 (Ref.2), the procedures for mitigating the risks posed the
presence of shallow lying ACMs should be set out in a Remediation Method
Statement (RMS). The RMS will incorporate a remediation options appraisal to
demonstrate best practise and that a cost effective remedial method is to be
adopted. It will also include a remediation implementation plan and a
remediation verification plan. Its main purpose will be to provide detailed
mitigation measures to minimise potential risks identified during excavations

and subsequent future use of the site.

The RMS report will include a remediation implementation plan that will set out

requirements for:

Extent and location of the fence;
= Capping requirements on areas of bare earth;

» Fencing requirements to prevent burrowing animals from entering the

site; and

» Safety procedures for ground/landscaping works and fence

maintenance.

The document would also set out in a remediation verification plan,
requirements to demonstrate that any remediation undertaken met the remedial
objectives. This will likely include documentation of inspections and supervision

of remedial work and the requirement for a Remediation Verification Report.

The RMS should be agreed with the Regulators before it is implemented.
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JER3996 Mound 1 Risk Assessment Report

SUMMARY OF CLEA UK DERIVED GENERIC ASSESSMENT CRITERIA (GAC)

and SGVs USED WITHIN THE HUMAN HEALTH RISK ASSESSMENT

Organics

Determinant GAC (mg/kg) Origin Determinant GAC (mg/kg) Origin
Acenaphthene 88,000 CLEA UK Aromatics >C10 — C12 608 CLEA UK
Anthracene 440,000 CLEA UK Aromatics >C12 — C16 12,500 CLEA UK
Benzo(a)anthracene 281 CLEA UK Aromatics >C16 — C21 9,210 CLEA UK
Benzo(a)pyrene 28.1 CLEA UK Aromatics >C21 — C35 9,210 CLEA UK
Benzo(b)fluoranthene 281 CLEA UK 1,1,1 - Trichloroethane 551 CLEA UK
Benzo(ghi)perylene 44,000 CLEA UK Trichloroethene 6.46 CLEA UK
Benzo(k)fluoranthene 281 CLEA UK cis 1,2, Dichloroethene 1.87 CLEA UK
Chrysene 28,100 CLEA UK Benzene 1.67 CLEA UK
Dibenzo(ah)anthracene 28.1 CLEA UK Xylenes 344 CLEA UK
Fluoranthene 2,810 CLEA UK Bis (2-ethylhexyl)phthalate 1,120 CLEA UK
Fluorene 58,700 CLEA UK Dibenzofuran 625 CLEA UK
Indeno(123-cd)Pyrene 281 CLEA UK 1,1-Dichloroethane 1.04 CLEA UK
Naphthalene 290 CLEA UK 1,1-Dichloroethylene 1.24 CLEA UK
Phenanthrene 58,600 CLEA UK Maneb 1,560 CLEA UK
Pyrene 44,000 CLEA UK 2-Methyl Naphthalene 1,250 CLEA UK
C5-C6 41.6* CLEA UK Thiocyanate 61.5 CLEA UK
C6-C7 41.6* CLEA UK 1,1,2-Trichloroethane 0.634 CLEA UK
>C8 - C10 64.1* CLEA UK 1,2,3-Trichloropropane 2.24 CLEA UK
Aliphatics >C8 - C10 64 CLEA UK 1,2,4-Trimethylbenzene 1.53* CLEA UK
Aliphatics >C10 - C12 31,300 CLEA UK 1,3,5- Trimethylbenzene 1.09 CLEA UK
Aliphatics >C12 - C16 31,300 CLEA UK 4-Chlorotoluene 25,800 CLEA UK
Aliphatics >C16 - C21 614,000 CLEA UK Chlorobenzene 9.38 CLEA UK
Aliphatics >C21 — C35 614,000 CLEA UK 1,2-Dichlorobenzene 99.2 CLEA UK
Aromatics >C8 — C10 106 CLEA UK PCBs (non dioxin-like mixture) 3.13 CLEA UK
PCBs (dioxin-like mixture) 0.00063 CLEA UK
Carbazole 14.7 PRG
Di-n-butylphthalate 1810 PRG
Dibutyltin 53.7 PRG
Dieldrin 0.963 CLEA UK
Metals
Determinant GAC (mg/kg) Origin
Antimony 1,880 CLEA UK
Beryllium 1,960 CLEA UK
Cobalt 1,280 CLEA UK Explosives
Cyanide 50 Sniffer
Manganese 15,325 CLEA UK
Molybdenum 9,250 CLEA UK Determinant GAC (mg/kg) |Origin
Strontium 176,150 CLEA UK HMX 34,776 CLEA UK
Thallium 30 CLEA UK RDX 140 CLEA UK
Titanium 52,606 CLEA UK TNT 432 CLEA UK
Vanadium 468 CLEA UK Picric Acid No tox data NA




JER3996 Mound 1 Risk Assessment Report

SUMMARY OF CLEA UK DERIVED GENERIC ASSESSMENT CRITERIA (GAC)
and SGVs USED WITHIN THE HUMAN HEALTH RISK ASSESSMENT

Organics
Determinant | SGV (mg/kg)| Origin
Ethylbenzene 48,000 SGV
Phenol 21,900 SGV
Toluene 150 SGV
Metals
Determinant | SGV (mg/kg)| Origin
Arsenic 500 SGV
Cadmium 1,400 SGV
Chromium 5,000 SGV
Lead 750 SGV
Mercury 480 SGV
Nickel 5,000 SGV
Selenium 8,000 SGV
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