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Land Quality

Introduction

This chapter of the Environmental Statement (ES) assesses the likely significant effects of the
Proposed Development with reference to Land Quality. The chapter should be read in conjunction
with Chapter 2: Description of the Proposed Development and with reference to relevant parts
of other chapters including Chapter 12: Surface Water and Flood Risk and Chapter 13:
Groundwater, where common receptors have been considered and where there is an overlap or
relationship between the assessment of effects.

Limitations of this assessment

The baseline information informing this ES is predominantly derived from desk study information,
carried out in accordance with the Environment Agency (EA) Model Procedures for the Management
of Land Contamination (Contaminated Land Report (CLR) 11)*. Access has not been possible to all
areas of land associated with the Proposed Development. No intrusive investigations have been
undertaken to date within the area of the Proposed Development and the assessment in this
Chapter is therefore based on desk study information to develop a realistic worst-case scenario. It
is considered unlikely that additional data that would be derived from intrusive investigations
would significantly change the findings of this Chapter and the significance of the effects assessed.

Relevant legislation, planning policy and technical guidance

Legislative context

1031

The following legislation is relevant to the assessment of the effects on Land Quality receptors:

e Environmental Liability Directive (2004/35/EC)?. Requires an operator to take preventative, as
well as remedial, measures. It applies both to damage that has occurred and where there is an
imminent risk of it occurring. The Environmental Liability Directive is implemented in England
by the Environmental Damage (Prevention and Remediation) Regulations 2009 (S 2009/153)3;

e Water Framework Directive (WFD) (2000/60/E)* The overall purpose is to establish a framework
for the protection of surface fresh water, estuaries, coastal water and groundwater. The primary
objectives are to improve surface water and groundwater quality and to ensure that pollutants
are prevented from entering groundwater and surface water. This is implemented into English
law through The Water Environment (Water Framework Directive) (England and Wales)
Regulations 20035,

1 Environment Agency (2004). CLR 11 Model Procedures for the Management of Land Contamination, [online]. Available at:
https://www.claire.co.uk/index.php?option=com content&view=article&id=187&catid=45&Itemid=256 [Checked 23/08/2018].

2 Environmental Liability Directive (2004/35/CE), [online]. Available at: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:1:2004:143:0056:0075:en:PDF [Checked 23/08/2018].

3 The Environmental Damage (Prevention and Remediation) Regulations 2009, [online]. Available at:
http://www.legislation.gov.uk/uksi/2009/153/pdfs/uksi 20090153 en.pdf [Checked 26/09/2018].

4 Water Framework Directive (WFD) (2000/60/E), [online]. Available at: http://ec.europa.eu/environment/water/water-
framework/info/intro_en.htm [Checked 23/08/2018].

> The Water Environment (Water Framework Directive) (England and Wales) Regulations 2003, [online] Available at:
http://www.legislation.gov.uk/uksi/2003/3242/contents/made [Checked 23/08/2018].
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e Groundwater Directive (80/68/EEC): Aims to protect groundwater against pollution caused by
dangerous substances. The directive is primarily implemented in England and Wales by the
Environmental Permitting (England and Wales) Regulations 20165,

e Directive on the Protection of Groundwater Against Pollution and Deterioration (2006/118/EC)’
as amended by Commission Directive 2014/80/EU of 20 June 2014: Sets out specific measures
for preventing and controlling groundwater against pollution and deterioration;

e The Town and Country Planning Act (Environmental Impact Assessment) Regulations, 20178
Requires that the Environmental Impact Assessment (EIA) identify, describe and assess the
significant direct and indirect effects of the Proposed Development on human health,
biodiversity, land, soil and water. As per Schedule 1 Regulation "4(2): The EIA must identify,
describe and assess in an appropriate manner, in light of each individual case, the direct and
indirect significant effects of the proposed development on the following factors—(a)population
and human health; (b)biodiversity, with particular attention to species and habitats protected
under Directive 92/43/EEC(1) and Directive 2009/147/EC(2); (c)land, soil, water, air and climate;
(d)material assets, cultural heritage and the landscape; (e)the interaction between the factors
referred to in sub-paragraphs (a) to (d).”;

e Town and Country Planning Act 1990°: Historical land contamination is a material consideration
under this act. It is necessary to ensure that any land which is to be redeveloped is suitable for
its proposed end use. Therefore, prior to development, the planning authority may require
investigation of the site and, if necessary, remediation to take place;

e Environmental Protection Act 1990°: The contaminated land regime is set out within Part 2A,
which provides a statutory definition of ‘contaminated land’ and sets out the nature of liabilities
that can be incurred as a result of contaminated land and groundwater. Contaminated land is
defined as:

"Any land which appears to the local authority in whose area it is situated to be in such a
condition, by reason of substances in, on or under the land that:

» Significant harm is being caused, or there is significant possibility of such harm being
caused; or

» Significant pollution of controlled water is being caused or there is significant possibility of
such pollution being caused”.

The accompanying statutory guidance!! states that Part 2A takes a risk-based approach to
defining contaminated land. The guidance follows established principles of risk assessment,
including the concept of a ‘contaminant linkage' (i.e. a linkage between a ‘contaminant’ and a
‘receptor’ by means of a ‘pathway’) where:

6 Environmental Permitting (England and Wales) Regulations 2016, [online]. Available at:
[Checked 23/02/2018].
7 Directive on the Protection of Groundwater Against Pollution and Deterioration (2006/118/EC) as amended by Commission Directive
2014/80/EU of 20 June 2014.
& The Town and Country Planning (Environmental Impact Assessment) Regulations 2017, [online]. Available at
[Checked 11/10/2018].

° Town and Country Planning Act 1990, [online]. Available at: [Checked
23/08/2018].
10 Environmental Protection Act 1990, [online]. Available at: [Checked 12/02/2018].

1 Environmental Protection Act 1990: Part 2A Contaminated Land Statutory Guidance, [online]. Available at:

[Checked 28/09/18].
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» ‘A contaminant is a substance which is in, on or under the land and which has the potential to
cause significant harm to a relevant receptor, or cause significant pollution of controlled
waters;

» A receptor is something that could be adversely affected by a contaminant, for example a
person, an organism, an ecosystem, property or controlled waters; and

» A pathway is a route by which a receptor is or might be affected by a contaminant.’

e Water Resources Act 1991* and Environmental Permitting (England and Wales) Regulations
2016° (hereafter referred to as 'EPR’): For sites where contamination of controlled waters is a
potential issue, in addition to the provisions of Part 2A, consideration should also be given to
the Water Resources Act (WRA) 1991. Parts of the Act have been replaced by the EPR, although
some of the core definitions (e.g. controlled waters) still refer to the WRA.

The two aspects of the EPR so far as controlled waters are concerned are:

» Schedule 21: Water discharge activities — these are concerned with discharges to surface
waters, that are controlled waters, of any poisonous, noxious or polluting matter; waste
matter; trade effluent or sewage effluent; and

» Schedule 22: Groundwater activities — these are concerned with discharges of pollutants, or
other discharges that may lead to input of a pollutant, to groundwater.

The "activities” relate both to those that require a permit and activities that are unlawful (e.g.
causing pollution to controlled waters), with only a small number of activities being exempt,
although even these need to be registered with the EA. However, a “passive” release of
pollutants, such as may occur to groundwater from land where the original cause of pollution
has ceased is not considered to be an activity requiring permitting.

Under the WRA, the EA still has the power to remediate pollution of controlled waters by
means of Anti-Pollution Works Notices, via Section 161A of the WRA.

The provisions of the WRA and EPR (and the consequent powers of the EA) can apply when the
land is not Statutory Contaminated Land under the terms of Part 2A. The EA has indicated that
in general Part 2A will be applied in preference to WRA powers if it is applicable (i.e. passive
discharges are occurring); and

® Building Regulations 2010, Approved Document C Site Preparation and Resistance to
Contaminants and Moisture 2013"%: Indicates the need for risk assessment and remediation to
be undertaken to ensure safe development.

Planning policy context

1032 There are a number of policies and guidance documents at the national and local level that are
relevant to the Bristol Airport Limited (BAL) ES. In addition to policy referenced in Chapter 5:
Legislative and Policy Overview, policy directly applicable to this technical specialism is listed in
Table 10.1.

12 \Water Resources Act (1991). [online]. Available at: https://www.legislation.gov.uk/ukpga/1991/57/contents [Checked 23/02/2018].
13 The Building Regulations (2010). [online]. Available at: https://www.gov.uk/government/publications/site-preparation-and-resistance-
to-contaminates-and-moisture-approved-document-c [Checked 23/08/2018].
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Table 10.1  Planning policy issues relevant to Land Quality

Policy reference

Implications

National Planning Policy Framework (NPPF) 2018

Paragraph 118

Paragraph 170

Paragraph 178

Paragraph 179

Requires decisions to support appropriate opportunities to remediate despoiled,
degraded, derelict, contaminated or unstable land.

Requires decisions to contribute to and enhance the natural and local environment by:

e) "preventing new and existing development from contributing to, being put at
unacceptable risk from, or being adversely affected by, unacceptable levels of
soil, air, water or noise pollution or land instability”; and

f)  "remediating and mitigating despoiled, degraded, derelict, contaminated and
unstable land, where appropriate”.

Requires decisions to ensure that:

a) ‘"asite is suitable for its proposed use taking account of the suitability of the site
for its proposed use, taking account of ground conditions, land instability and
contamination. This includes risks arising from natural hazards or former
activities such as mining, and any proposals for mitigation including land
remediation (as well as potential impacts on the natural environment arising
from that remediation)”.

b)  "After remediation, as a minimum, land should not be capable of being
determined as contaminated land under Part IIA of the Environmental Protection
Act 1990".

c) "Adequate site investigation information, prepared by a competent person, is
available to inform these assessments"”.

Where a site is affected by contamination or land stability issues, responsibility for
securing a safe development rests with the developer and/or landowner.

North Somerset Council (NSC) Core Strategy January 2017

CS3 - Environmental impacts and flood
risk management

Airports National Policy Statement'®

Development that, on its own or cumulatively, would result in air, water or other
environmental pollution or harm to amenity, health or safety will only be permitted if the
potential adverse effects would be mitigated to an acceptable level by other control
regimes, or by measures included in the proposals, by the imposition of planning
conditions or through a planning obligation.

The government issued the Airports National Policy Statement (NPS): new runway
capacity and infrastructure at airports in the South East of England in June 2018). Whilst
this document focuses on the potential for an expanded Heathrow Airport, it provides
policy guidance as to how the impacts of airport development upon Land Quality should
be considered.

® Land use including open space, agricultural land, green infrastructure and Green

Belt:

»  Section 5.108: "Best and most versatile agricultural land is land which is most
flexible, productive and efficient in response to inputs and which can best deliver
future crops for food and non-food uses such as biomass, fibres and
pharmaceuticals. The National Planning Policy Framework sets out how local
planning authorities should take into account the economic and other benefits of
best and most versatile agricultural land. Planning practice guidance for the

4 Ministry of Housing, Communities and Local Government (2018). National Planning Policy Framework, [online]. Available at:

[Checked 29/08/2018].

5 North Somerset Council (2017). Core Strategy, [online]. Available at:

[Checked 30/03/18].

16 Department for Transport (2018). Airports National Policy Statement: New Runway Capacity and Infrastructure at Airports in the South

East of England, [online]. Available at:

[Checked 23/08/2018].
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Policy reference Implications

natural environment provides additional guidance on best and most versatile
agricultural land and soil issues”.

»  Section 5.109: “Development of land will affect soil resources, including physical
loss of and damage to soil resources, through land contamination and structural
damage. Indirect impacts may also arise from changes in the local water regime,
organic matter content, soil biodiversity and soil process”.

»  Section 5.110: “Construction and operation of airport facilities is a potential
source of contaminative substances (for example, through de-icing or leaks and
spills of fuel). Where pre-existing land contamination is being considered through
development, the objective is to ensure that the site is suitable for its intended use.
Risks would require consideration in accordance with the contaminated land
statutory guidance as a minimum”.

»  Section 5.115: “The applicant should take into account the economic and other
benefits of best and most versatile agricultural land. Where significant
development of agricultural land is demonstrated to be necessary, the applicant
should seek to use areas of poorer quality land in preference to that of a higher
quality. The applicant should also identify any effects, and seek to minimise
impacts, on soil quality, taking into account any mitigation measures proposed”.

®  Water quality and resources:

»  Section 5.174: “Development may result in an increased potential for impacts on
the water environment, especially the quality of the surface and groundwater
through the discharge of waters contaminated with de-icer along with
hydrocarbons and other pollutants”; and

»  Section 5.173: “The applicant should make sufficiently early contact with the
relevant regulators, including the EA, for abstraction licensing and environmental
permitting, and with the water supply company likely to supply the water. Where
the proposed development is subject to an Environmental Impact Assessment and
the development is likely to have significant adverse effects on the water
environment, the applicant should ascertain the existing status of, and carry out
an assessment of, the impacts of the proposed project on water quality, water
resources and physical characteristics as part of the environmental statement”.

Technical guidance

1033 A summary of the relevant technical guidance is given in Table 10.2.

Table 10.2  Technical guidance relevant to Land Quality

Technical guidance reference Summary of guidance
EA Contaminated Land Report (CLR) 11, Model Provides the technical framework for structured decision making about
Procedures for the Management of Land land contamination.

Contamination, 2004*

EA Groundwater Protection: Principles and Practice Outlines the regulator’s framework for the management and protection
(GP3)Y7 of groundwater.

17 Environment Agency (2013). Groundwater protection: principles and practice GP3, [online]. Available at:
[Checked 23/08/2018].
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Technical guidance reference Summary of guidance
Guidance for the safe development of housing on Framework for assessment of contaminated land for development based
land affected by contamination, R&D publication 66:  on CLR11.
2008
British Standards (BS) 10175:2011+A1 2013* Investigation of Potentially Contaminated Sites - Code of Practice.
Construction Industry Research and Information Control of Water Pollution from Construction Sites.

Association (CIRIA) Report C532%°
CIRIA Report C692% Environmental Good Practice on Site.

Health and Safety Executive (HSE) HSG66% Protection of workers and the general public during the development of
contaminated land.

BS8485:2015% Code of Practice for the Design of Protective Measures for Methane and
Carbon Dioxide Ground Gases for New Buildings.

BS8576:2013% Guidance on Investigations for Ground Gases. Permanent Gases and
Volatile Organic Compounds (VOCs).

CIRIA Report C665% Assessing Risks Posed by Hazardous Ground Gases to Buildings.

BS6031:2009%° Code of Practice for Earthworks: Best practice guidance on geotechnical
aspects of earthworks and on working practices.

CL:AIRE (2011)7 The Definition of Waste: Development of Industry Code of Practice.

CIRIA Report 132% A guide for safe working practices on contaminated Sites.

18 NHBC, Environment Agency and Chartered Institute of Environmental Health (2008). Guidance for the safe development of housing on
land affected by contamination, R&D Publication 66: 2008, [online]. Available at:
http://www.nhbc.co.uk/NHBCpublications/LiteraturelLibrary/Technical/filedownload,33595,en.pdf [Checked 23/08/2018].

19 British Standard (2013). Investigation of Potentially Contaminated Sites — Code of Practice, [online]. Available at: http://bailey.persona-
pi.com/Public-Inquiries/M4-
Newport/C%20%20Core%20Documents/12.%20Geology%20and%20Soils/12.2.13%20%20BS10175%20Code%200f%20Practice%20for%
20Investigation%200f%20Potentially%20Contaminated%20Sites%20%28inc.%202013%20Amendment%29.pdf [Checked 23/08/2018].

20 CIRIA (2001). Control of Water Pollution from Construction Sites: Guidance for Consultants and Contractors, [online]. Available at:
http://www.orkneywind.co.uk/advice/SEPA%20Pollution%20Advice/ciria%20c532.pdf [Checked 23/08/2018].

21 CIRIA (2010). PUB C692 Environmental Good Practice on Site, [online]. Available at:
https://www.thenbs.com/PublicationIndex/documents/details?Pub=CIRIA&DocID=296239 [Checked 23/08/2018].

22 Health and Safety Executive, NBS (1991). HSG66: Protection of Workers and the General Public during the development of
contaminated land (no longer current by cited in Building Regulations), [online]. Available at:
https://www.thenbs.com/PublicationIlndex/documents/details?Pub=HSE&DocID=81882 [Checked 23/08/2018].

2 British Standard (2015). BS 8485; 2015 Code of Practice for the Design of Protective Measures for Methane and Carbon Dioxide
Ground Gases for New Buildings, [online]. Available at
https://www.thenbs.com/PublicationIndex/documents/details?Pub=BSI&DocID=310951 [Checked 23/08/2018].

24 British Standards (2013). BS 8576:2013 Guidance on Investigations for Ground Gas — Permanent Gases and Volatile Organic
Compounds (VOCs), [online]. Available at: http://bailey.persona-pi.com/Public-Inquiries/M4-
Newport/C%20%20Core%20Documents/12.%20Geology%20and%20Soils/12.2.12%20%20BS8576%20Guidance%200n%20Investigations
%200f%20Ground%20Gas.pdf [Checked 23/08/2018].

% CIRIA (2007). Assessing Risks posed by hazardous ground gases to buildings, [online]. Available at
https://www.ciria.org/ProductExcerpts/C665.aspx [Checked 23/08/2018].

26 British Standards Institution (2009). BS 6031; 2009, [online]. Available at: https://geotechnicaldesign.info/download/bs6031-2009.pdf
[Checked 23/08/2018].

27 CL:AIRE (2008). The Definition of Waste: Development Industry Code of Practice, [online]. Available at:
https://www.claire.co.uk/projects-and-initiatives/dow-cop/28-framework-and-guidance/111-dow-cop-main-document [Checked
23/08/2018].

2 Steeds, J, Shepherd, E and Barry, P (1996). A Guide to Safe Working on Contaminated Sites: R132. CIRIA, PP232.
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Technical guidance reference Summary of guidance

CIRIA guidance C681%° Unexploded Ordnance (UXO), a guide for the construction industry.
Provides a set and defined process for the management of risks
associated with UXO.

Ministry of Agriculture, Fisheries and Food (MAFF), Agricultural Land Classification of England and Wales: revised guidelines
1988%° and criteria for grading the quality of agricultural land.

Department for Environment, Food and Rural Affairs  Safeguarding our Soils; a Soil Strategy for England.
(Defra), 2009°**

Government Circular 06/2005 ‘Biodiversity and Statutory obligations and their impact within the planning system.
Geological conservation®

CIRIA Technical Bulletin TB17% 2018 Guidance on ground gas monitoring and ‘worst-case’ conditions to
ensure that sufficient data has been collected to cover critical variation in

barometric pressure.

Building Research Establishment BR211, 20153 Guidance on protective measures for new buildings from radon.

10.4 Data gathering methodology

Study area
1041 The Proposed Development is defined by the areas presented in Figure 2.1.
1042 The Land Quality Zone of Influence (Zol) for the Proposed Development for which searches have

been completed extends up to 250m from the boundary of each of the Proposed Development
areas. This corresponds with the study area for which the Phase 1 Land Quality Assessment
(Appendix 10A) is focussed, which comprises the land required for the Proposed Development and
a surrounding buffer area extending 250m outwards from the Proposed Development.

Desk study

1043 A summary of the organisations and sources from which Land Quality information has been
obtained, together with the nature of that data, is presented in Table 10.3.

2 CIRIA (2009). Guidance C681, Unexploded Ordnance (UXO), a guide for the construction industry.

30 Agricultural Land Classification of England and Wales: revised guidelines and criteria for grading the quality of agricultural land, MAFF
1988.

31 Defra (2009). Safeguarding our Soils: A Strategy for England, [online]. Available from:
https://www.gov.uk/government/uploads/system/uploads/attachment data/file/69261/pb13297-soil-strategy-090910.pdf [Checked
23/08/2018].

32 Office of the Deputy Prime Minster (2005). Government Circular: Biodiversity and Geological Conservation — Statutory Obligations and
their impact within the Planning System, [online]. Available at:

https://www.gov.uk/government/uploads/system/uploads/attachment data/file/7692/147570.pdf [Checked 29/08/2018].

33 CL:AIRE (2018). Ground Gas Monitoring and ‘Worst-Case’ Conditions. Technical Bulletin 17, [online]. Available at:
https://www.claire.co.uk/home/news/1089-cl-aire-publishes-new-technical-bulletin-tb17-on-ground-gas-monitoring [Checked
07/09/2018].

34 BR211 (2015). Radon: Guidance on protective measures for new buildings. Building Research Establishment, 2015.
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Table 10.3 Sources of Information

Topic Aspect Source of Information

Geology Solid and drift geology British Geological Survey (BGS) 1:50,000 Series Geology maps. British Geological
Survey, 2004. Sheet 264, Bristol, Solid and Drift Edition
BGS Geology of Britain Viewer®

Topography Ground elevation and Ordnance Survey (OS) 1:50,000, Landranger Sheet 182 Weston-super-Mare
and Land-use  gradient OS 1:50,000, Landranger Sheet 172 Bristol & Bath

OS 1:25,000, Explorer Sheet 154 Bristol West & Portishead

Online maps and aerial photography3®

Hydrology Aquifers, river Defra MAGIC database®’and information from the Landmark Envirocheck Report3®
and networks/surface water and
Hydrogeology location of springs

Groundwater abstractions Information from the Landmark Envirocheck Report® and checked against records
and discharges held by the EA (Licensed abstractions and discharge) and NSC (Private water
supplies).
Hydrogeology of Bristol AEA Technology, 2000, Hydrogeology of Bristol International Airport: Desk Study.
Airport AEAT/ENV/R/0447
Geology and Ground conditions Phase 1 Land Quality Assessment (Appendix 10A). Information on current land
Contaminated use, potential geotechnical constraints associated with this use, evidence of
Land contamination / potential sources of contamination, an indication of potential

receptors (on and off-site) and an assessment of potential risks to receptors.

Ground conditions Entec UK Ltd, 2011%. Phase 1 Contaminated Land Desk Study. Information on land
use, potential geotechnical constraints, evidence of contamination / potential
sources of contamination, assessment of potential risks to receptors, preliminary
unexploded ordnance (UXO) assessment.

Ground conditions Capita Symonds, 2008%. Proposed Hotel Site Geo-environmental Report.
Assessment of ground conditions for a proposed hotel site in the north-western
area of the application site.

Ground conditions Capita Symonds, 2011*". Ground Investigation Report Western Apron. Assessment
of ground conditions at a proposed western apron extension at the application site.

Ground conditions Capita Symonds Bristol Airport Silver Zone Car Park Reception Geo-environmental
Report, 2015%. Assessment of ground conditions at the Silver Zone Car Park at the
south of the application site.

Ground conditions Capita Symonds Bristol Airport Cogloop Car Park Development Geo-environmental
Report, 2016*. Assessment of ground conditions at the proposed Cogloop Car
Park at the south of the application site.

% British Geological Survey (2018). British Geological Survey Geology of Britain Viewer, [online]. Available at:

[Checked 21/08/2018].
36 On-line maps and aerial photography, [online]. Available at: [Checked 29/08/2018].
37 Defra (2018). MAGIC database, [online]. Available at: [Checked 29/08/2018].
38 Envirocheck Report (2017). Ref. 128842570_1_1, 16 June 2017.
39 Entec UK Limited (2011). Post Planning Application Conditions: Phase 1 Contaminated Land Desk Study, Report Reference
28770 RR002i4.
40 Capita Symonds
41 Capita Symonds
42 Capita Symonds
43 Capita Symonds

2008). Proposed Hotel Site Geoenvironmental Report, Bristol International Airport, Report Reference CS\34238.
2011). Ground Investigation Report Western Apron, Bristol Airport, Report Reference CS\47683.

2015). Bristol Airport Silver Zone Car Park Reception Geo-environmental Report, Reference CS/080696.

2016). Bristol Airport Cogloop Car Park Geo-environmental Report, Reference CS/086676.

—~ o~~~
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Topic Aspect Source of Information

Ground conditions Capita Symonds Bristol Airport Stand 7N Extension Geo-environmental Report,
2017*. Assessment of ground conditions at the proposed Stand 7N Extension.

Ground conditions Ricardo Energy & Environment, 2018%. Eastern Terminal Extension — 2017 Annual
Report. Results from annual monitoring of boreholes installed to investigate and
monitor hydrocarbon (kerosene) contamination identified to the east of the
terminal building, underneath the Eastern Terminal Extension.

Plans Historical and recent plans Landmark Envirocheck Report3®

Environmental
Database

Risk
Assessment

Uxo

Agriculture

Environmental database
information

Assessment methodology
of receptor sensitivity from

Contamination

UXO risk assessment

Agricultural land
classification

Landmark Envirocheck Report3®

Guidance for the Safe Development of Housing on Land Affected by Contamination
R&D66: 2008,

Zetica, 2018%. UXO Desk Study & Risk Assessment.

Soil Environment Services Ltd, 2018. Agricultural Land Classification Survey of the
proposed extension to the Silver Zone Car Park (Phase 2). September 2018.
Presented in Appendix 10B.

10.4.4

A Phase 1 Land Quality Assessment (Appendix 10A) was undertaken in accordance with

EA CLR 111 The purpose of this study was to assist in understanding environmental risks and
liabilities associated with land quality and potential geotechnical hazards, in order for the Proposed
Development to support the safe and economic development of the application site. The
definitions for the qualitative risk assessment have been taken from the Guidance for the Safe
Development of Housing on Land Affected by Contamination report!® that states:

“The guidance, whilst written to be relevant to housing development on such sites, is also generally
applicable to other forms of development, to existing developments and to undeveloped land, where
such sites are on land affected by contamination”.

1045

Site walkover;

The Phase 1 Land Quality Assessment (Appendix 10A) comprised of the following scope of works:

Review of any existing information, including information obtained from sources such as
Landmark Information Group's Envirocheck Report® (refer to Table 10.3);

Review of previous reports (refer to Table 10.3);

The development of a Conceptual Site Model and a preliminary Qualitative Risk Assessment
(QRA), according to the Source-Pathway-Receptor (SPR) model;

Identification of information gaps relating to land contamination and any requirements for
further assessment; and

Geotechnical assessment to identify potential hazards and constraints.

44 Capita Symonds (2017). Bristol Airport Stand 7N Extension Geo-environmental Report, Reference CS/093133.
4 Ricardo Energy & Environment (2018). Eastern Terminal Extension — 2017 Annual Report, Report Reference ED 10127, Issue No. 1.
46 Zetica (2018). Bristol Airport — UXO Desk Study & Risk Assessment, Report Reference P7872-18-R1, Rev A.
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10.4.6

As part of the Phase 1 Land Quality Assessment (Appendix 10A), an UXO Desk Study Risk
Assessment*® was completed in accordance with the requirements of CIRIA guidance C681%°. The
UXO assessment was completed for the entire application site, including the Proposed
Development and surrounding areas.

Survey work

104.7

104.8

10.5

A site walkover was undertaken by a consultant from Wood in March 2018 to obtain additional
visual information about the application site’s current setting and any potential land quality issues.
The findings of the walkover were incorporated into the Phase 1 Land Quality Assessment
(Appendix 10A).

An Agricultural Land Classification (ALC) Survey was completed in September 2018 (Appendix 10B)
within the Silver Zone Car Park Extension (Phase 2) in accordance with the MAFF 1988 guidelines3°
and with reference to Defra 20163! guidance. The ALC (Provisional) for England shows this area of
the Proposed Development as being classified as Grade 3 agricultural land. However, the
provisional mapping does not differentiate between Grade 3a (which is classified as Best and Most
Versatile (BMV) land) and Grade 3b (which is not BMV). The ALC survey was completed to confirm
the classification.

Overall baseline

Current baseline

Geology and hydrogeology

1051

10.5.2

10.5.3

1054

10.5.5

10.5.6

Desk study information presented in the Phase 1 Land Quality Assessment (Appendix 10A)
indicates that the majority of the Proposed Development is underlain by Made Ground associated
with the existing infrastructure, which in turn is underlain by superficial deposits of clay of up to
approximately 9.0m in thickness (typically 2.0m to 5.0m in thickness), overlying bedrock of the
Carboniferous Black Rock Limestone subgroup. An area to the south of the application site,
associated with the Silver Zone Parking and Bristol and Wessex Aeroplane Club, and to the very
north-west, covering the north of Tall Pines Golf Club, is underlain by bedrock geology of the
Brockley Down Limestone. There is also a small area in the south-west of Bristol Airport where the
Westbury Formation and Cotham Member (undifferentiated) are found.

The majority of the application site is underlain by a Principal Aquifer (the Black Rock Limestone),
with relatively thin and intermittent drift cover (unproductive superficial strata). The Brockley Down
Limestone at the northwest is a Secondary A Aquifer.

The majority of the application site lies within a Zone 2 outer Source Protection Zone (SPZ),
associated with the designated outer catchment of Bristol Water's Chelvey Well abstraction, which
is approximately 3.4km to the north-east of the application site.

There is evidence, as outlined in the Phase 1 Land Quality Assessment (Appendix 10A), that
historical limestone quarrying has taken place at the application site.

The Phase 1 Land Quality Assessment (Appendix 10A) indicates that lead and calamine (zinc oxide)
workings are evident within the vicinity of the Proposed Development at the north and the south of
the application site.

A number of collapse features and voids, associated with the natural geology that underlies this
area, are identified in the Phase 1 Land Quality Assessment (Appendix 10A) to be present across
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the application site. Further details of the geology and hydrogeology are outlined in Chapter 13:

Groundwater.
Hydrology
1057 There are no surface water features reported by the Envirocheck Report®® within the vicinity of the

Proposed Development. There are no surface watercourses present and none are recorded above
the 150m Above Ordnance Datum (AOD) contour of Broadfield Down. Below this level, a number
of springs are recorded which are likely to be fed by discharge from the limestone aquifer
underlying the application site, as outlined in Chapter 13: Groundwater.

10538 A SPZ lies to the west of application site and this has been defined for the surface water catchment
to Bristol Water's Winford Brook source.

1059 Further details regarding the hydrology of the application site are outlined in the Chapter 12:
Surface Water and Flood Risk.

Sensitive land use

10510 The Envirocheck Report®® has been used to review the presence of sensitive ecological land uses. A
Local Nature Reserve is present at Felton Common, located adjacent to the north eastern extent of
the Proposed Development. No other sensitive land uses are identified within the Zol of the
Proposed Development.

10511 Further details regarding sensitive ecological land uses within the area of the application site are
outlined in Chapter 11: Biodiversity.

10512 Other sensitive land uses, such as residential, recreational and commercial land uses are adjacent to
the application site. Further details are presented within the Phase 1 Land Quality Assessment
(Appendix 10A).

10513 Agricultural land is present to the south of the application site and forms the area of the Silver Zone
Car Park Extension (Phase 2). Further details are outlined in paragraph 10.5.25.

Previous reports

10514 An annual report prepared in 20174 reviews monitoring data and a groundwater risk assessment
associated with hydrocarbon contamination from a historical spill of kerosene within an area
around the Eastern Terminal Extension (ETE) of the terminal building. The contamination was
identified to be associated with a former transit shed that was demolished in the 1980s. This found
hydrocarbon contamination within shallow perched groundwater immediately beneath the ETE
area. Following the discovery, BAL undertook further investigation and initiated a monitoring
programme. The results of the monitoring programme were used to inform a Groundwater Risk
Assessment (GWRA), which was published and agreed with the EA. The results of the monitoring of
the aquifer underneath the spill area and perimeter indicated that no contamination was present in
the principal aquifer. The report concluded that monitored natural attenuation was an appropriate
means to remediate the contamination.

10515 A Ground Investigation Interpretative report published in 2008 assesses ground conditions based
on nine machine-dug trial pits to a maximum depth of 1.2m below ground level (bgl). All pits
found clayey gravel beneath existing tarmac surfacing and terminated on limestone bedrock.
Contamination test results indicated elevated concentrations of arsenic and lead, most likely due to
the natural geology beneath the site. This report is likely to be generally indicative of ground
conditions specifically to the north and north-west of the existing terminal building on the
application site.
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10.5.16

10517

10.5.18

10.5.19

A Ground Investigation Interpretative published in 2011* assesses ground conditions at the
proposed western apron extension site based on 31 No. machine-dug trial pits and four window-
sample boreholes to a maximum depth of 3.0m bgl. All pits encountered natural or reworked
gravelly clay and terminated on limestone bedrock at various depths. Contamination test results
indicated elevated concentrations of arsenic and lead. Detailed appendices were missing from the
report as provided, although in this case exploratory hole location plans were included. This report
is likely to be generally indicative of ground conditions immediately south of the western apron
extension. Details of ground conditions for specific exploratory holes are not available within the
report as provided.

A Ground Investigation Interpretative report published in 2015% assesses ground conditions at the
existing Silver Zone Car Park in the southern part of the application site, based on 13 No. machine-
dug trial pits to a maximum depth of 3.2m bgl. This report covers a site close to the east of the
Silver Zone Car Park Extension (Phase 2). The report includes a site specific BGS Radon Report
which states that the property is in a radon affected area with an estimated probability of 10-30%
(higher probability) of the property being above the Action Level for radon. The BGS Radon Report
states that full radon protective measures are required for any new buildings within the area.

A Ground Investigation Interpretative report published in 2016* assesses ground conditions at the
proposed Cogloop car park (i.e. prior to its construction) (referred to as the Silver Zone Car Park
Extension (Phase 1) extension in this ES) based on 23 No. machine-dug trial pits to a maximum
depth of 2.0mbgl. All pits encountered natural sand and gravel and terminated on limestone
bedrock at various depths. Two pits encountered Made Ground. Contamination test results
indicated slightly elevated concentrations of arsenic and lead, most likely due to the natural
geology beneath the site. In one location, asbestos (chrysotile) was observed in the form of loose
fibres in a topsoil sample, which subsequent laboratory quantification testing reported a
concentration below the method detection limit of <0.001 % weight by weight (w/w). This report
covers a site immediately north of the Silver Zone Car Park Extension (Phase 2).

A Ground Investigation Interpretative report published in 20174 assesses ground conditions at the
proposed Stand 7N site (the proposed Eastern Apron extension to the east of the East Terminal
Building) based on four machine-dug trial pits to a maximum depth of 1.0m bgl. All pits
encountered firm to stiff silty gravelly clay beneath the existing tarmac surfacing and terminated in
that material. Contamination test results indicated elevated concentrations of arsenic and lead,
most likely due to the natural geology beneath the application site. Slightly elevated
concentrations of organic contaminants were also detected, possibly due to the existing tarmac
surfacing and/or fuel spillages. Detailed appendices including trial pit location plans were included
in the report. This report is likely to be generally indicative of ground conditions in the Proposed
Development areas east and north-east of the existing terminal building.

Current / historic land use

10.5.20

10521

10.5.22

Desk study information presented in the Phase 1 Land Quality Assessment (Appendix 10A)
indicates that Bristol Airport was first developed as an airfield in 1941 for use during World War
Two (WWII), known as Royal Air Force (RAF) Lulsgate Bottom. After WWIL, in 1946, the airfield was
abandoned by the RAF. During the next ten years the airfield was used by Bristol Gliding Club and
motor race meetings were held at the airfield.

In 1955 work began on airport terminal facilities. The new aerodrome, known as Bristol (Lulsgate)
Airport, opened in 1957. Extensions were made to the terminal building in 1965 and work to
lengthen the main runway to the west was completed in 1963.

The central apron was developed in three phases between 1984 and 1992.
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10523 In 2000 a new terminal building opened, the new control tower was completed and the Category III
all-weather landing system (which required diversion of the A38 main road) was installed.

10524 Desk study information presented in the Phase 1 Land Quality Assessment (Appendix 10A)
indicates that raising of ground levels occurred during both the runway extension and the
construction of the current terminal building.

Agricultural land quality

10,525 An ALC assessment (Appendix 10A) was completed on 4 September 2018 for the Silver Zone
Carpark Extension (Phase 2) area. The assessment classifies the 5.4-hectare (ha) area as 3.2ha of
Grade 3a land (Good quality BMV agricultural land) and 2.2ha of Grade 3b land (Moderate quality).

Soils

10526 Soilscape summary data, available on the Magic.gov website¥, indicates that soils on and directly
surrounding the application site are classed as loamy freely draining slightly acid soils with natural
high fertility.

Waste disposal / landfilling

10527 The Envirocheck Report®® identifies one Licensed Waste Management Facility within 500m of the
Proposed Development, located at Lulsgate Quarry, approximately 100m to the north-west of the
application site. The licence is reported to be for inert landfill and is licensed to Churngold
Recycling Limited.

10528 An area of “unknown filled ground” is identified by the Envirocheck Report3, located between the
runway and the existing terminal building. The approximate location corresponds with the
historical former Lulsgate Farm Quarry.

10.5.29 The Phase 1 Land Quality Assessment (Appendix 10A) indicates that other former quarries, lead
workings and an old limekiln are noted within the application site, which may have been subject to
infilling with contaminated, putrescible or biodegradable materials.

10530 It further reports that there is a large area of level-raising at the west of the application site,
associated with former expansion of the runway. The level-raising materials that were used are not
identified in the information that has been made available.

Unexploded ordnance

10531 A UXO Desk Study Risk Assessment was published in 2018%. The UXO assessment concluded UXO
hazard level at the application site to be Low. An assessed hazard level of Low is defined by Zetica
as:

“there is no positive evidence that UXO is present, but its occurrence cannot be totally discounted”.

10532 The report includes a UXO risk assessment, which assesses a Low risk at the application site. An
assessed Low risk is defined by Zetica as:

“tolerable to the client as engineering activity need not alter if UXO related procedures and controls
are strictly adhered to".

10533 The Phase 1 Land Quality Assessment (Appendix 10A) included consultation with NSC regarding
UXO. NSC confirmed that they do not hold any records of UXO at, or in the vicinity of, the
application site.
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Radioactive contamination

105.34 Former RAF bases may have a legacy of radioactive contamination arising from ad hoc disposal of,
for example, radium luminised cockpit instruments dating from the mid-20th century, which were
incinerated at a ‘burning ground’. A Phase 1 Contaminated Land Desk Study Report published in
2011%* indicates that wartime site layout plans identify a “refuse destructor” within the current
sewage treatment plant, located to the north of Downside Road (to the north of the application
site). The report indicates that it is considered likely that any luminised cockpit instruments that
were burnt would have been within this area and the likelihood of any radioactive contamination
being present within the application site is considered to be Low.

10535 The Phase 1 Land Quality Assessment (Appendix 10A) included consultation with NSC regarding
radioactive contamination. NSC confirmed that they do not hold any records of radioactive
contamination at, or in the vicinity of, the application site.

Radon

10536 The Envirocheck Report®® reports that the application site is located is in a “higher probability
radon area” (10% to 30% of homes are estimated to be at or above the Action Level) and full radon
protective measures are necessary in the construction of new dwellings or extensions.

Land quality preliminary risk assessment

10537 In line with the approach set out in CLR11! the data from the Phase 1 Land Quality Assessment
(Appendix 10A) has been used to undertake a Preliminary Risk Assessment in order to develop a
Conceptual Site Model (CSM).

10538 The CSM identifies the potential contaminant linkages between contaminants (sources) and
receptors present in a given scenario (known as SPR Linkages), as outlined in Section 10.7.

Potential sources of contamination

10539 Plans showing the locations of the potential contamination sources at the application site, are
included in the Phase 1 Land Quality Assessment (Appendix 10A), based on the following historical
and current potential contaminant sources and poor ground conditions:

e Made Ground from landfills, level-raising and infilling of features (such as historical quarries);
e Former sewage works;

e Potentially contaminative WWII site uses;

e Electricity substations;

e Bulk oil and fuel storage;

e Hydrocarbon contaminated shallow groundwater;

e Aircraft operation and maintenance facilities (including mechanical maintenance, fire training
areas and grounds maintenance);

e Historical quarrying;

e Historical lead workings;
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e Geological hazards including collapse features and voids (including “swallets” marked on
geological map) and geological fault lines (at the northern and southern extent of the
application site);

e Naturally occurring radon gas; and

e Other potentially contaminative land uses (such as farm buildings, possible domestic fuel tanks
etc.).

Potential contaminants

10.5.40

A review of baseline information indicates that there are potential sources of contamination within
areas of the application site where components of the Proposed Development will be constructed,
particularly the Made Ground associated with former development, the historical use as an airport
and a RAF base, infilling or level-raising activities on-site, and bulk fuel storage. Potential
contaminants include:

e Historical land uses: There are a number of historical land uses within areas of the application
site where components of the Proposed Development will be constructed. These may add a
constraint to development associated with ground and groundwater contamination and
geotechnical implications. Such historical land uses include: former widespread small-scale
mine workings and quarrying; WWII airfield and subsequent airfield use; fire-fighting training;
farmland; and buildings. Contaminants associated with historical land uses may include but are
not limited to: asbestos containing materials; fuels, oils; volatile contaminants; polyaromatic
hydrocarbons; heavy metal contamination; pesticides; herbicides; de-icers (e.g. glycols); fire-
fighting foams (e.g. perfluorooctane sulfonate and perfluorooctanoic acid); surfactants; UXO;
and putrescible wastes. In addition, historical land uses may have caused poor geotechnical
ground conditions in areas such as former mine workings, quarrying and areas of Made
Ground, such as ad-hoc disposal of materials;

e Current land use: It is assumed that current site uses will be operated in accordance with
contemporary legislation, guidance and best practice. However, there is the potential for
constraints to arise from poor practice whereby impact to land quality may occur. There is the
potential for contaminants to exist and these may include but are not limited to: fuels; oils;
polyaromatic hydrocarbons; asbestos containing materials; heavy metals; volatile contaminants;
pesticides; herbicides; de-icers; fire-fighting foams; and surfactants; and

e Geology: The ground (limestone bedrock) is vulnerable to dissolution and may pose a
constraint through collapsing ground and sinkholes. Several sinkholes are recorded on
database records. Two geological fault lines are present at the northern and southern extent of
the application site which may require geotechnical foundation design considerations. Radon
levels are indicated to be naturally elevated within BAL's land ownership boundary.

Future baseline

10541

10.5.42

The current baseline will be used for the purpose of this assessment, as in the absence of the
Proposed Development there are no known trends or factors that are expected to affect the current
baseline conditions.

Climate change will have an effect on the conditions at the application site throughout the
operational phase of the Proposed Development and is described in the Design and Access
Statement. Hotter, drier summers and wetter, warmer winters will be experienced.
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10.6 Consultation

1061 Consultation has been carried out with the EA, NSC, Natural England (NE) and Wessex Water (WW).
Table 10.4 provides a summary of the issues regarding the Proposed Development that have been
raised by consultees and the responses given.

1062 The EA are responsible for the protection of groundwater quality and resources and the EA
response in this regard is presented in Chapter 13: Groundwater.

1063 In addition to contaminated land, NSC are concerned about potential impacts on groundwater
quality feeding springs around the edge of Broadfield Down and on private water supplies. The
NSC response to consultation in this regard is presented in Chapter 12: Surface Water and Flood
Risk.
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Table 10.4 Summary of issues raised during consultation regarding land quality

wood.

Issue raised Consultee(s) Response and how considered in this chapter Section Ref
EA - Waste. EA Waste Management, including the consideration of waste arising during the construction Section 10.8
“The scope should consider waste arisings from the phase, is discussed in Chapter 2: Description of the Proposed Development.
development and how these will be managed. Any
contaminated land must be identified. The scope needs to The Proposed Development will be subject to a Construction Environmental Management
consider waste management options with aims to minimise Plan (CEMP) for the construction phase, which will outline how construction will be
waste arisings. The scope should consider if any permits or undertaken to avoid, minimise or mitigate effects on the environment and surrounding area,
exemptions will be required during the development.” including the management of waste arisings. A CEMP is presented in Appendix 2B.
The components which collectively form the Proposed Development will be subject to
intrusive investigation to identify the presence or absence of contamination so that
appropriate measures can be incorporated into the construction phase. This will be secured
by planning conditions attached to any planning permission granted.
NSC - None. NSC N/A N/A
“The scope and methodology for assessment is acceptable.”
NE - Section 2.3. Regionally and Locally Important Sites. NE The Phase 1 Land Quality Assessment (Appendix 10A) does not identify any geological sites N/A
“The EIA will need to consider any impacts upon local wildlife that will be impacted by the Proposed Development.
and geological sites. Local Sites are identified by the local
wildlife trust, geoconservation group or a local forum The nearest geological Site of Special Scientific Interest (SSSI) is located at Lulsgate Quarry,
established for the purposes of identifying and selecting local approximately 600m to the north-west of the application site and any impact on the SSSI is
sites. They are of county importance for wildlife or considered to be very unlikely from the Proposed Development.
geodiversity. The Environmental Statement should therefore
include an assessment of the likely impacts on the wildlife and
geodiversity interests of such sites. The assessment should
include proposals for mitigation of any impacts and if
appropriate, compensation measures.”
NE There is one area of the application site that comprises agricultural land. This area is Chapter 2:

NE - Section 5. Soil and Agricultural Land Quality.

“Impacts from the development should be considered in light
of the Government's policy for the protection of the best and
most versatile (BMV) agricultural land. It is also recommended
that soils should be considered under a more general heading

described as the Silver Zone Car Park Extension (Phase 2) and is located at the south of the
application site.

Description of
the Proposed
Development
and CEMP
(Appendix 2B)
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Issue raised Consultee(s)

Response and how considered in this chapter Section Ref

of sustainable use of land and the ecosystem services they
provide as a natural resource.

The applicant should consider the following issues as part of
the Environmental Statement:

The degree to which soils are going to be
disturbed/harmed as part of this development and
whether ‘best and most versatile’ agricultural land is
involved.

If required, an agricultural land classification and soil
survey of the land should be undertaken. This should
normally be at a detailed level, e.g. one auger boring per
hectare, (or more detailed for a small site) supported by
pits dug in each main soil type to confirm the physical
characteristics of the full depth of the soil resource, i.e.
1.2 metres.

The Environmental Statement should provide details of
how any adverse impacts on soils can be minimised.
Further guidance is contained in the Defra Construction
Code of Practice for the Sustainable Use of Soil on
Development Sites.”

An ALC Survey has been completed for the agricultural land within the application site
(Appendix 10B), which classifies the land as Grade 3a (Good quality agricultural land) and
Grade 3b (Moderate quality).

Waste Management is discussed in Chapter 2: Description of the Proposed Development.
Adverse impacts on soil will be minimised through the retention and reuse of soils. The
Proposed Development will be subject to a CEMP for the construction phase, which outlines
how construction will be undertaken to avoid, minimise or mitigate effects on the
environment and surrounding area, including the management of soil arisings. A CEMP is
presented in Appendix 2B which includes reference to the requirement for a Soil
Management Strategy.
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10.7 Scope of the assessment

Spatial scope

107.1 The spatial scope of the assessment comprises the Proposed Development areas within the
application site, together with the Zol that has formed the basis of the study area described in
Section 10.4.

Temporal scope

107.2 The temporal scope of the assessment is consistent with the period over which the Proposed
Development would be carried out and therefore covers the construction and operational periods
(refer to Chapter 2: Description of the Proposed Development).

Potential receptors

Approach to identifying receptors

1073 The identification of receptors is based on relevant guidance (e.g. CLR11?) and the professional
judgement of a qualified technical specialist who has undertaken a Phase 1 Land Quality
Assessment (Appendix 10A) of the relevant areas where components of the Proposed
Development will be constructed on the application site.

1074 In some cases, even without quantified information, it is reasonable to assume that some potential
receptors will not experience significant effects. This can be concluded where tried and trusted
mitigation measures have been incorporated into the Proposed Development design, which might
reasonably be expected to be effective (refer to embedded mitigation in Section 10.8).

1075 The following considerations have been taken into account when identifying potential receptors:

e The extent to which the receptor will be affected by changes that are expected to result from
the Proposed Development;

e The sensitivity of the receptors to the changes that are likely to occur;
e The likely magnitude, duration and other characteristics of the effects;
e The importance or value of the receptor at a local, regional and national level; and

e Relevant best practice and guidance where specialist methodologies have been developed.

Human health

1076 Potential on-site human health receptors (i.e. within the Proposed Development), during both the
construction phase and operational phase, comprise current and future site users, members of the
public and commercial site users. Construction workers are considered to be potential receptors
during the construction phase only.

1077 Potential off-site human health receptors (i.e. outside the Proposed Development), during both the
construction phase and operational phase, comprise neighbouring site users, including members of
the public and commercial site users.
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Controlled Waters

10.7.8
and nearby SPZ.
Property
10.7.9
services.
Soils
10.7.10

Likely significant effects

10711

Table 10.5

wood.

Potential Controlled Water receptors include the Principal Aquifer underlying the application site

Potential property receptors comprise current and future buildings, infrastructure and buried

Soils are considered to be a potential receptor during both the construction phase and the
operation phase.

The receptors that have been taken forward for assessment are summarised within Table 10.5.

Land Quality receptors scoped in for further assessment

Receptor

Relevant assessment criteria

Likely significant effects

Construction

Principal aqui