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Glossary
Term
Heritage

Historic or cultural associations.

Heritage Asset

A building, monument, site, place, area or landscape identified as
having a degree of significance meriting consideration in planning
decisions, because of its heritage interest. Heritage assets include
designated heritage assets and assets identified by the local planning
authority (including local listing).

Maritime
archaeology

The physical remains of past human activity on and beneath the
seabed including boats and ships that have been wrecked, sunk or
have foundered, aircraft losses, historical human structures (such as
settlements) and artefacts which rest upon the seabed as the result of
being jettisoned or lost overboard (for example, anchors, cannon or
fishing gear).

Prehistoric
archaeology

In the British Isles the period from the earliest hominin occupation
more than 780,000 years Before Present (BP) to the time of the
Roman invasion of Britain in 43 AD.

Vibrocore

A technique used in offshore geotechnical surveys to recover cores
generally up to 6 m deep when sampling soft seafloor sediments

Table of Annexes, included separately in Volume 5
Annex 5.9.1

Marine Archaeology Technical Report

Annex 5.9.2

Archaeological Monitoring and Mitigation: Draft Written Scheme of Investigation
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Definition

Acronyms

Acronym

Acronym

Full term

Full term

RFC

Royal Flying Corps

BCT

Botney Cut Formation

ROV

Remotely Operated Vehicle

BKB

Boulders Bank formation

RNAS

Royal Naval Air Service

BMAPA

British Marine Aggregates Producers Association

SI

International System of Units

BSB

Below Seabed

UK

United Kingdom

C14

Carbon 14

UKHO

United Kingdom Hydrographic Office

COWRIE

Collaborative Offshore Wind Research Into the Environment

UNCLOS

The United Nations Convention on the Law of the Sea

DCLG

Department for Communities and Local Government

UNESCO

United Nations Educational, Scientific and Cultural Organization

DECC

Department of Energy and Climate Change

UTM

Universal Transverse Mercator

DGPS

Differential Global Positioning System

WWI

World War One

EEZ

Exclusive Economic Zone

WWII

World War Two

EIA

Environmental Impact Assessment

GIS

Global Information System

GPS

Geographic Positioning System

HDD

Horizontal Directional Drilling

HMT

His Majesty’s Trawler

IfA

Institute for Archaeologists

IPC

Infrastructure Planning Commission

JNAPC

The Joint Nautical Archaeology Policy Committee

MHWS

Mean High Water Springs

MLWS

Mean Low Water Springs

MMO

Marine Management Organisation

MOD

Ministry of Defence

NL

Named Location

NPS

National Policy Statement

NPS EN-1

Overarching National Policy Statement for Energy

NPS EN-3

National Policy Statement for Renewable Energy Infrastructure

NRHE

National Record of the Historic Environment

NSPP

North Sea Palaeolandscape Project

OSL

Optically Stimulated Luminescence

PEI

Preliminary Environmental Information

RCZA

Rapid Coastal Zone Assessment

REC

Regional Environmental Characterisation
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Purpose of this Chapter

MARINE ARCHAEOLOGY AND ORDNANCE
9.1.7

This Environmental Statement chapter will:

9.1

Introduction



Present the existing environmental baseline established from desk studies,
dedicated offshore and intertidal surveys, and consultation;

9.1.1

This chapter presents the results of the Environmental Impact Assessment (EIA) of
the proposed Project Two development (namely Subzone 2, the export cable route
corridor and the export cable landfall site being the elements of Project Two relevant
to this chapter) during its construction, operation and decommissioning on marine
archaeology. It also provides an account of the potential for unexploded ordnance
(UXO) within Project Two.



Present the potential environmental effects on marine and prehistoric
archaeology arising from Project Two, based on the information gathered and
the analysis and assessments undertaken to date;



Identify any assumptions and limitations encountered in compiling the
environmental information; and



Highlight any necessary monitoring and/or mitigation measures which could
prevent, minimise, reduce or offset the possible environmental effects identified
at the relevant stage in the EIA process.

9.1.2

Project Two is the second project proposed for development within the Hornsea
Zone. The Hornsea Zone is being developed using a phased programme, which
divides the zone into subzones. The first of the subzones to be developed was
Subzone 1 (Project One), which was granted development consent by the Secretary
of State for Energy and Climate Change in December 2014. Subzone 2 (Project Two)
is the second of the subzones to be developed. Project Two is similar in terms of its
nature and location, to Project One. As such, where matters have been discussed
and agreed during consultation on Project One, and are applicable to the Project Two
EIA, they have been incorporated into this Environmental Statement (see Section 9.4
for further details).

9.1.3

The application for development consent for Project Two has been compiled and
consulted on by SMart Wind on behalf of ‘the Developer’.

9.1.4

The impact on UXO is not considered within the scope of this assessment as this is
considered a health and safety issue to be dealt with prior to construction through
appropriate construction management.

9.1.8

The chapter considers the known and potential archaeological record in the offshore
marine archaeology study area of Project Two (including Subzone 2, the offshore
cable route corridor and the intertidal zone seaward of Mean High Water Springs
(MHWS)). The nature of the Project Two proposals will involve significant disturbance
of sea floor sediments. There is therefore potential for the disturbance and/or
destruction of both buried remains of prehistoric settlement and of historic maritime
and aviation losses on the seabed.

9.1.9

The offshore proposals will have no identifiable impact on designated onshore
heritage assets given that the turbines and substations would all be beyond visible
range from the coast. In the case of proposed works in the intertidal zone, no
designated heritage assets have been identified whose settings would be affected.

9.1.10

A description of the potential for UXO has been included within the Baseline
Environment section due to its relevance in the discussion of shipwrecks and military
activity in the marine archaeology study area during World Wars I and II (WWI and
WWII). UXO is a safety issue rather than an environmental consideration and falls
outside of the remit of the EIA, therefore this chapter does not contain an assessment
on UXO.

9.1.11

The archaeological baseline information presented in this chapter is a summary of a
detailed baseline review, which considers both documentary sources and the results
of surveys in detail (see Annex 5.9.1: Marine Archaeological Technical Report).

9.1.12

Having assessed the maritime archaeological resource and potential effects, the
chapter sets out a mitigation strategy containing the following elements:

Purpose of this Document
9.1.5

9.1.6

The primary purpose of the Environmental Statement is to support the Development
Consent Order (DCO) application for Project Two under the Planning Act 2008 (the
2008 Act). This Environmental Statement should be read in conjunction with the NonTechnical Summary, which summarises in non-technical language the key issues
presented in this report.
It is intended that the Environmental Statement will provide statutory and nonstatutory consultees with sufficient technical information to complete the examination
of the proposed development options and will form the basis of agreement on the
content of the DCO and/or Marine Licence conditions (as required).
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The preparation of a Draft Written Scheme of Investigation (WSI) outlining
procedures and responsibilities governing reporting of archaeological
discoveries during construction (see Annex 5.9.2: Archaeological Monitoring and
Mitigation: Draft Written Scheme of Investigation);



Exclusion zones around sites of archaeological sensitivity to be monitored
during the construction, operation and decommissioning of the offshore wind
farm and associated infrastructure; and



Appropriate archaeological support for future programmes of geophysical and
geotechnical work, and future diver or Remotely Operated Vehicle (ROV)
surveys.

9.2

Study Area

9.2.1

The marine archaeology study area comprises the offshore components of Project
Two (Subzone 2, the offshore cable route corridor and the intertidal zone seaward of
MHWS (Figure 9.1) as this area was considered to be directly affected by the
proposed development.

9.2.2

Subzone 2 covers an irregular area of 462 km2, a maximum of 43 km east to west by
a maximum of 18 km north to south.

9.2.3

The offshore cable route corridor extends from the proposed landfall at Horseshoe
Point in a north-easterly direction to the southern boundary of Subzone 2. The
offshore cable route corridor is approximately 150 km long.

9.2.4

The offshore cable route for Project Two allows for routing the cables through
Subzone 1 (the area in which turbines and inter-array cabling, as well as associated
infrastructure such as offshore HVAC collector substations, offshore HVDC converter
substations and offshore accommodation platforms will be placed for Project One).
This covers an area of some 212 km2 and extends for some 28 km from west to east
and 16 km north to south.

9.2.5

For most of its length the cable route corridor study area is approximately 1 km wide,
although in more constrained sections of the route, such as Inner Silver Pit and the
gas fields to the east – a wider survey area has been examined, up to a maximum of
approximately 2.7 km. Geophysical surveys carried out in 2010 and 2011 (EMU
2011b, GEMS 2011) covered the whole of Subzone 2, and also extended southwards
into the offshore cable route corridor. The offshore cable route corridor was subject to
geophysical survey by Fugro (2011) and EGS (2013 and 2013).

9.2.6

The desk-based assessment and walkover survey of the cable route corridor in the
intertidal zone covered a 2 km wide corridor, although the final cable route itself will
be a maximum of 600 m wide at Mean Low Water Springs (MLWS) and 100 m wide
at MHWS.
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9.2.7

The Subzone 2 and offshore cable route corridor boundaries were the basis for the
digital searches which provided a substantial portion of the archaeological baseline of
maritime loss records and archaeological sites within the marine archaeology study
area for Project Two. Background research relating to palaeolandscapes extended
across a much larger area, taking into account the study areas of the North Sea
Palaeolandscapes Project (NSPP) and the Humber Regional Environmental
Characterisation (REC) (Gaffney et al., 2007; Tappin et al., 2011).

9.2.8

Throughout this assessment, the Universal Transverse Mercator (UTM 31)
coordinate system based on the WGS84 datum was used for assessing data. This
coordinate system was used to integrate data delivered by the National Record of the
Historic Environment (NRHE), the SeaZone and other data sources.

9.2.9

Historical geophysical and geotechnical data were provided in National Grid
coordinates (OSGB 36). These data were transformed and projected onto UTM 31
using the standard transformation parameters within the ArcMap 10 GIS software
package.

Figure 9.1

Marine Archaeology study area.
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9.3

Planning Policy Context

9.3.1

Guidance on the issues to be assessed for offshore renewable energy developments
has been obtained through reference to the Overarching National Policy Statement
(NPS) for Energy (NPS EN-1; DECC, 2011a), the NPS for Renewable Energy
Infrastructure (NPS EN-3, DECC, 2011b), the National Policy Statement for Electricity
Networks Infrastructure (NPS EN-5; DECC, 2011c), and the Marine Policy Statement
(MPS).

9.3.2

9.3.3

9.3.4

9.3.7

Table 9.1

The MPS, in paragraph 2.6.6.3 states that heritage assets in the marine environment
“should be conserved through marine planning in a manner appropriate and
proportionate to their significance”, adding that, “Opportunities should be taken to
contribute to our knowledge and understanding of our past by capturing evidence
from the historic environment and making this publicly available, particularly if a
heritage asset is to be lost”.
With reference to non-designated heritage assets the MPS states, in paragraph
2.6.6.5, that the “absence of designation…does not necessarily indicate lower
significance and the marine plan authority should consider them subject to the same
policy principles as designated heritage assets…based on information and advice
from the relevant regulator and advisors”.
When considering possible damage to or destruction of heritage assets by
development, the MPS states in paragraph 2.6.6.9 that “the marine plan authority
should identify and require suitable mitigating actions to record and advance
understanding of the significance of the heritage asset before it is lost”.

9.3.6

The guidance provided within NPS EN-3 (paragraph 2.6.139) highlights that heritage
assets can be affected by offshore wind farm developments in two principal ways:


From the direct effect of the physical siting of the development itself such as the
installation of the wind turbine foundations and electricity cables or the siting of
plant required during the construction period; and



From indirect changes to the physical marine environment (such as scour,
coastal erosion or sediment deposition) caused by the proposed infrastructure
itself or its construction.

Summary of NPS EN-3 policy relevant to marine archaeology and
consideration of the Project Two assessment.

Summary of NPS EN-3 policy relevant
to the assessment of marine
archaeology

NPS EN-1, at paragraph 2.2.6 notes that “As well as having duties under section 9 of
the Electricity Act 1989, (in relation to developing and maintaining an economical and
efficient network), developers will be influenced by Schedule 9 to the Electricity Act
1989, which places a duty on all transmission and distribution licence holders, in
formulating proposals for new electricity networks infrastructure, to “have regard to
the desirability of …..protecting sites, buildings and objects of architectural, historic or
archaeological interest; and … do what [they] reasonably can to mitigate any effect
which the proposals would have….”

9.3.5

NPS EN-3 (paragraphs 2.6.140 to 2.6.143) includes guidance on what matters are to
be included in an applicant’s assessment, these being summarised in Table 9.1.
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How and where considered within the
Project One assessment

Consultation with all relevant statutory
consultees is to be carried out at an early
stage (paragraph 2.6.140 of NPS EN-3).

Consultation with relevant statutory and nonstatutory stakeholders has been carried out
from the early stages of Project Two. See
Section 9.4 for further details.

Assessments should include a desk-based
assessment that should take into account
any geotechnical or geophysical surveys
that have been undertaken to inform the
wind farm design (paragraph 2.6.141 of
NPS EN-3).

An archaeological desk-based assessment and
technical report has been produced which
informs the archaeological assessment (see
Annex 5.9.1: Marine Archaeology Technical
Report). The archaeological review of
geophysical and geotechnical data is included
in this assessment, see Section9.5.

Assessment should include any beneficial
effects on the historic environment, for
example through improved access or new
knowledge (paragraph 2.6.142 of NPS EN3).

The assessment has identified the potential
adverse and beneficial impacts on the historic
environment during each phase of the
proposed development (see Section 9.6).
The work carried out to support this
assessment, and that proposed within the
mitigation measures which have been outlined
in order to minimise any significant adverse
impacts (see paragraphs 9.6.12 to 9.6.28) and,
if implemented, will continue to produce
significant and extensive new data and
understandings of the historic marine
environment of the area. This increased
understanding will offset any temporary
reduced access to palaeolandscapes for future
research that may occur. This consideration is
taken into account in all of the assessments of
effect from specific impacts addressed in the
following section.

Summary of NPS EN-3 policy relevant
to the assessment of marine
archaeology
Where elements of the proposed project
interact with the historical/archaeological
significance of a historic maritime feature
that is located onshore this should be
assessed. This potentially applies both to
visual impacts and to impacts on heritage
assets in the intertidal zone. The policy
refers to the need, in assessing such
impacts, to apply the guidance set out in
section 5.8 of NPS EN-1 which calls for a
description of the significance of the
heritage assets affected by the proposed
project and, if relevant, the contribution of
their setting to that significance. Level of
detail should be proportionate to the
importance of the heritage assets
(paragraph 2.6.143 of NPS EN-3).

9.3.8

9.3.9

Table 9.2
How and where considered within the
Project One assessment

Owing to the location of the proposed wind
farm, offshore elements of the development will
not affect the settings of onshore heritage
assets, designated or otherwise.
There are no coastal or terrestrial designated
assets which will be affected by the proposals,
including the offshore and intertidal export
cable-laying process. The nearest designated
sites are listed buildings at Tetney Lock and
North Cotes, some 3.5 km away, beyond visual
range of the proposed works.
Further details regarding the offshore visual
impacts of Project Two are provided in Chapter
10: Seascape and Visual Resources.

The planning process for Nationally Significant Infrastructure Projects (NSIPs) is
administered by PINS, with the decision on the Development Consent Order (DCO)
being taken by the Secretary of State. NPS EN-3 highlights a number of points
relating to the determination of an application and in relation to mitigation (paragraphs
2.6.144 to 2.6.146); these are summarised in Table 9.2.

Summary of NPS EN-3 policy on
decision making (and mitigation) in
relation to marine archaeology

How and where considered within the
Project One assessment

Decision-making is based on being
satisfied that the development has been
designed sensitively, taking into account
known heritage assets and their status.
Any negative effects will be weighed
against the public interests of the proposed
development (paragraph 2.6.144 of NPS
EN-3).

Known heritage assets and their status have
been identified, and negative effects on such
assets have been assessed (see Section 9.6).
A thorough search has been carried out of all
available sources of information relating to
archaeological remains and deposits that might
be affected by the scheme. The results of this
assessment have been fed into the design of
the scheme.

The most effective form of protection can
be achieved through implementing
exclusion zones around the heritage
assets which stop development activities
within their area (paragraph 2.6.145 of
NPS EN-3).

Project Two will incorporate exclusion zones,
where necessary, as stated in the mitigation
proposals (see paragraphs 9.6.12 to 9.6.28).

9.4

Consultation

9.4.1

The Project Two development is similar in terms of its nature and location, to that of
Project One. The matters relevant to Project Two which were raised in the formal
responses from consultees for Project One and issues identified during preapplication consultation on Project One are set out in Table 9.3 below. All of these
matters have been taken forward in the EIA for Project Two and a response on each
matter in terms of Project Two is provided in Table 9.3. Further details on the
statutory and non-statutory consultation undertaken for Project Two are set out in the
Consultation Report.

9.4.2

In drafting this chapter, the United Kingdom Hydrographic Office (UKHO) has been
contacted to access and review appropriate information. Consultation with the
Ministry of Defence (MOD) took place in August 2011 to outline the approach of desk
based assessment and analysis of magnetometer data to mitigate the threat posed
from UXO during geotechnical survey operations along the export cable route
corridor and within Subzone 2.

Further advice in relation specifically to the Project Two development, has been
sought through consultation with the statutory authorities and from the PINS scoping
opinion (Table 9.4).
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Summary of NPS EN-3 policy on decision making with regard to marine
archaeology and consideration in the Project Two assessment.

9.4.3

Additional discussions regarding the survey operations and potential presence of
UXO in the approaches of the export cable route corridor to the landfall took place in
January 2012 with the Squadron Leader at Donna Nook Firing Range. During
discussions on survey operations, a risk assessment approach was recommended,
whereby areas of high potential for UXO would be identified and a magnetometer
used ahead of any intrusive works. During construction of Project Two if ordnance is
encountered, it will be reported to the Maritime and Coastguard Agency (MCA) and
managed according to the procedures of the military authorities or the Joint Services
Explosive Ordnance Disposal Operation Centre (JSEODOC).

9.4.4

A summary of the consultation that has taken place during the preparation of this
assessment for Project Two is set out in Table 9.4 below.

9.4.5

A Scoping Report for Project Two was submitted to the Planning Inspectorate (PINS),
in October 2012 (SMart Wind, 2012). Following consultation, PINS provided a
Scoping Opinion in November 2012 (PINS, 2012).

9.4.6

The first phase of consultation for Project Two took place alongside the fourth phase
of consultation for Project One during February and March 2013. These consultation
phases were synchronised to ensure the process of developing the projects
simultaneously was clearly set out and understood.

9.4.7

The Draft Environmental Statement for Project Two was consulted on during the
second phase of consultation, which took place during July 2014.

9.4.8

A summary of the key issues raised during consultation for Project Two and how
these have been addressed in the production of this Environmental Statement
chapter are set out in Table 9.4 below. Further information is presented in the
Consultation Report that accompanies the Environmental Statement.
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Table 9.3

Summary of relevant matters raised during Project One for marine archaeology.

Stakeholder(s)

English Heritage

Matter raised

How/where addressed within Project Two

Noted the importance of an agreed Archaeological Written Scheme of Investigation (WSI), the agreement
of an Archaeological Reporting Protocol, the application of Archaeological Exclusion Zones (AEZs) and
the commissioning of further survey work as necessary to support archaeological interpretation and
analysis as a mitigation measure.

The Project Two application includes a Draft WSI (see Annex
5.9.2: Archaeological Monitoring and Mitigation: Draft Written
Scheme of Investigation).

Noted the detail provided about how the results of the survey data analysis from the REC study (project
commissioned through the former Aggregates Levy Sustainability Fund in 2011) were used where
appropriate in this archaeological assessment exercise.

Project Two similarly uses the REC as appropriate.

The assumption made that construction of gravity base foundations (which is also assumed to be
inclusive of other related designs such as suction caissons) is “low” on the basis of avoidance of already
identified anomalies subject to agreed AEZs. However, this assumption does not seem to take adequate
account of the risk that in the process of seabed preparation that other archaeological material may be
encountered.

This is addressed in the Draft WSI (Annex 5.9.2: Archaeological
Monitoring and Mitigation: Draft Written Scheme of
Investigation).

The recognition that “archaeological assessments” could have substantial beneficial effects was noted in
terms of how knowledge and understanding could be expanded. In addition English Heritage indicated
that benefit will directly depend on the professional standards applied in the completion of such
assessments and an obligation to ensure that such information is effectively archived in the public realm.

This is addressed in the Project Two Draft WSI (Annex 5.9.2:
Archaeological Monitoring and Mitigation: Draft Written Scheme
of Investigation) and will be secured through the implementation
of the Final WSI.

The conclusions regarding significance of effects against the identified potential impacts are all dependent
on the delivery of mitigation measures.

This is addressed in the Project Two Draft WSI (Annex 5.9.2:
Archaeological Monitoring and Mitigation: Draft Written Scheme
of Investigation) and will be secured through the implementation
of the Final WSI.

Within the intertidal zone, given the likelihood of multiple excavations taking place in advance of the
construction process, it is recommended that a route-wide sampling strategy is developed in advance of
the site work, so that a strategic approach can be taken, rather than piecemeal and random samples
taken on a site by site basis.

This is addressed in the Project Two Draft WSI (Annex 5.9.2:
Archaeological Monitoring and Mitigation: Draft Written Scheme
of Investigation) and will be secured through the implementation
of the Final WSI.
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Table 9.4
Consultee
Planning
Inspectorate

English
Heritage

English
Heritage

English
Heritage

English
Heritage

Summary of key issues raised during Project Two consultation undertaken to date for marine archaeology.
Form of
response
Report

Letter

Letter

Meeting

Letter

Stage of
Response
Scoping
Opinion

Scoping
Opinion

Response to
Phase 1
Consultation

Pre
Application
Consultation
Meeting

Response to
Phase 2
Consultation

Date issue
raised
November
2012

5 November
2012

12 March
2013

4 September
2013

21 July 2014

Issues raised

How/where addressed

The Secretary of State draws the attention of the Applicant
to the detailed comments of English Heritage.

English Heritage comments noted (see this table, below for
further details)

English Heritage noted that a further geophysical survey to
be conducted in 2012 and results will be subject to
archaeological review. English Heritage stress importance
of prior discussion to agree survey objectives as relevant to
proposed methodologies to ensure data generated is of
sufficient quality. This same matter is applicable to the
programme of survey alluded to in paragraphs 7.6.24 and
7.6.29 of the Scoping Report.

Analysis of Project Two geophysical survey has already
been discussed with English Heritage while further
consultation will take place to consult on the conclusions of
these surveys.

English Heritage will request the preparation of the
mitigation strategy or WSI. In consideration of the potential
to encounter material of historic environment interest, as
stated in this scoping exercise, English Heritage require the
ES to include a Draft WSI to set out the investigation survey
methodologies and mitigation measures, to be agreed with
English Heritage, prior to any development occurring.

A Draft WSI was sent to English Heritage for comment with
the Preliminary Environmental Information (PEI) at Phase 2
Consultation. The Draft WSI is included in Volume 5 of this
Environmental Statement (see Annex 5.9.2: Archaeological
Monitoring and Mitigation: Draft Written Scheme of
Investigation).

English Heritage wished to ensure that survey objectives are
agreed for all relevant marine survey programmes and
thereby to support preparation of an archaeological Written
Scheme of Investigation (WSI) to support this proposed
development. In particular, attention should be directed at the
planning and delivery of analysis which is corroborated by
information obtained from any geotechnical and geophysical
surveying campaign commissioned for this project. English
Heritage recommended that a draft WSI is prepared as a
component part of the Environmental Statement prepared for
this proposed project.
English Heritage noted that if no further geo-archaeological
information was available for Subzone 2, it may be that
existing information should be examined by a third party to
validate the baseline.

A Draft WSI was sent to English Heritage for comment with
the Preliminary Environmental Information (PEI) at Phase 2
Consultation. The Draft WSI is included in Volume 5 of this
Environmental Statement (see Annex 5.9.2: Archaeological
Monitoring and Mitigation: Draft Written Scheme of
Investigation).

Further geotechnical information was available, examined
by Wessex Archaeology and included in their report
(Wessex Archaeology, 2013c) and in Annex 5.9.1: Marine
Archaeology Technical Report.

English Heritage recommended adding considerations from
Project One to maximise information provided in the
technical report

This was undertaken in Annex 5.9.1: Marine Archaeology
Technical Report.

Archaeological analysis and interpretation is commissioned
of any further geotechnical material gathered in support of
this proposed development to support delivery of a viable
programme of mitigation.

Commitment to the analysis of further geotechnical material
is included in Table 9.16 below.

Attention is necessary to qualify any archaeological interest
and how such sites might be affected by the proposed
development

Commitment to avoiding sites of archaeological significance
is included in Table 9.16 below.
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Consultee

English
Heritage

Form of
response

Meeting

Stage of
Response

Pre
Application
Consultation
Meeting

Date issue
raised

31 October
2014

Issues raised

How/where addressed

Consideration is required of the spatial extent of
construction impacts on prehistoric land surfaces and further
discussion regarding possible mitigation measures and the
options available to design the turbine layout to avoid the
primary and most significant prehistoric features or the
programme of further assessment to maximise data
acquisition prior to construction.

As stated in paragraph 9.6.61, the magnitude of impact of
the construction of wind turbine generators within Subzone
2 will be low on prehistoric landscapes. The effect will,
therefore, be of minor adverse significance, which is not
significant in EIA terms. The commitment for a programme
of further assessment in included within the Draft WSI (see
Annex 5.9.2: Archaeological Monitoring and Mitigation: Draft
Written Scheme of Investigation).

National Policy Statement EN-3 (paragraph 2.6.145) states
that it is necessary to ascertain the significance of any
marine archaeological feature that might be harmed by the
proposed development and correspondingly, the greater the
justification that will be required. It is therefore difficult to
accept mitigation measures that are sufficient to offset
destruction of “of irreplaceable archaeological remains”
other than complete avoidance in-situ.

The Environmental Statement has, as far as practical,
provided an indication of the likely significant effects on (by
their nature, irreplaceable) archaeological remains (see
Section 9.6 below).
Archaeological features will be considered alongside other
environmental, engineering and wind resource constraints
that will all contribute to the final turbine layout that will be
taken forward to the construction phase (see Annex 5.9.2:
Archaeological Monitoring and Mitigation: Draft Written
Scheme of Investigation).

It is acknowledged that the Offshore Renewables Protocol
for Archaeological Discoveries can allow for the
identification of temporary AEZs to be implemented by the
developer, but such action is taken post-disturbance, so the
ability of the Protocol to protect unknown sites must be
questioned and therefore how the magnitude of impact on
unknown wrecks can be considered to be “low”.
In consideration of the matters identified within the PEIR
regarding palaeo-environmental potential and associated
archaeological materials we also require further explanation
regarding the conclusion offered in paragraph 9.6.55 and
9.6.71.

Mitigation does not rely on the Offshore Renewables Protocol
alone. A commitment to ensuring archaeologists to be
consulted in the preparation of any pre-construction
ROV/diver surveys and, if appropriate, in monitoring/checking
of data and also to ensuring archaeological input into
specifications for and ensure archaeological analysis of any
further pre-construction geophysical surveys is included in
Table 9.16 below. Mitigation requires archaeological
involvement at the pre-installation stage, when disturbance is
likely to be lower or non-existent.

English Heritage advised that the Statements of Common
Ground for marine and onshore archaeology should be kept
as separate documents, as per Project One.

To be addressed through the production of Statements of
Common Ground with English Heritage.
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9.5

Baseline Environment

9.5.4

Methodology to Inform Baseline
9.5.1

Surveys undertaken in support of the assessment were designed and undertaken in
accordance with the following guidance documents:


Historic Environment Guidance for the Offshore Renewable Energy Sector
(COWRIE, 2007); and



Offshore Geotechnical Investigations and Historic Environment Analysis:
Guidance for the Renewable Energy Sector (Gribble and Leather, 2010).

The principal sources consulted in this assessment include:


Records of the UKHO wrecks and obstructions provided by SeaZone Ltd;



Records held by the NRHE , which include reports of finds recovered as a result
of aggregate extraction and reported under the British Marine Aggregates
Producers Association’s (BMAPA) Protocol for Reporting Finds of
Archaeological Interest (BMAPA and English Heritage, 2003 and 2005);



Admiralty Charts 1187 (Outer Silver Pit) and 1190 (Flamborough Head to
Blakeney Point);



Geoarchaeological analysis (Krawiec et al., 2012; Wessex Archaeology, 2013a)
of geotechnical samples collected during borehole and vibrocore surveys of the
cable route corridor carried out by Fugro in 2011 and 2012.



Archaeological analysis (PMSS, 2011; Wessex Archaeology, 2013b) of
sidescan sonar, multibeam bathymetry, magnetometer and sub-bottom profiler
data collected in Subzone 1 (part of which has been incorporated into the
offshore cable route corridor for Project Two) in 2010 by EMU Ltd. (EMU,
2011a), the Subzone 2 and Subzone 1 infill survey undertaken by GEMs in 2011
(GEMS, 2012; Wessex Archaeology, 2013b), along the offshore cable route
corridor by Fugro OSAE GmbH in 2011 (Fugro OSAE, 2011) and by EGS in
2012 (EGS, 2013); and in the offshore cable route corridor immediately south of
Subzone 2 by EGS in 2013 (EGS, 2013; Wessex Archaeology, 2013c), and



A systematic walkover survey of the cable corridor in the intertidal zone was
carried out by Pre-Construct Archaeological Services Limited on 3 to 4
September 2012 (Johnson et al., 2012); and



Secondary sources related to the maritime history, submerged prehistory and
the archaeology of the southern North Sea, Lincolnshire and the Humber
including:
•

The Humber REC (Tappin et al., 2011);

•

The North Sea Palaeolandscapes Project (Gaffney et al., 2007); and

•

The Yorkshire and Lincolnshire Rapid Coastal Zone Assessment (Humber
Field Archaeology, 2008).

9.5.2

The sources outlined above were consulted for information related to the known and
potential archaeological record in the marine archaeology study area.

9.5.3

In addition, this archaeological assessment was informed by a range of secondary,
documentary sources which are listed in the References Section.

9.5.5

More detailed discussion of these guidance documents and relevant legislation is
contained within the technical report (Annex 5.9.1: Marine Archaeology Technical
Report), which also provides further detail on the results of the surveys.
Geophysical Data Analysis Methodology

9.5.6

Details of the geophysical surveys carried out in Subzone 2 and along the offshore
cable route corridor are provided in Table 9.5 below.

Table 9.5

Survey
Sidescan
sonar
Multibeam
bathymetry

Details of geophysical survey to date that informed archaeology
assessment.
Details

Data processed using
Coda Geosurvey
processing software.

Magnetometer

Data collected at the
same time and line
spacing as the
sidescan and
multibeam
bathymetry data.
Data collected
subjected to an
archaeological review
to inform the impact
assessment.

Sub-bottom
profiler

Data collected
subjected to an
archaeological review
to inform the impact
assessment.
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Date

Interpretation

2010 to
2013

Each survey line was interpreted to
identify geomorphological seabed
features and anthropogenic anomalies
such as wrecks and other debris of
anthropogenic origin and, thus, of
possible archaeological interest.

2010 to
2013

As a tighter line spacing than that
achieved by the survey is required for
archaeology use, the degree to which
this data could inform the
archaeological review was limited.
However, the available data was
compared to the sidescan sonar and
multibeam bathymetry data, and used
to enhance the assessment of
anomalies identified in these datasets.

2010 to
2013

The bases of five regional sedimentary
horizons were identified in the seismic
data across Project Two and were
broadly similar. Relict features of the
Late Devensian and Early Holocene
landscape were mapped in detail.

9.5.7

9.5.8

Each geophysical anomaly was assigned a rating of archaeological potential based
on:


The shape, size and character of its geophysical signature;



The degree of difference between its signature and that of the surrounding
seabed geology;



The association of the anomaly with other anomalies in the vicinity; and



The coincidence in location of an anomaly with a known archaeological site.

A number of lines of sidescan sonar and sub-bottom profiler data collected for the
Humber REC (Tappin et al., 2011) overlap with the marine archaeology study area.
As such, the results of the Humber REC review of these data were included in the
offshore archaeological assessment for Project Two.

9.5.12

Methodology for Data Collection: Unexploded Ordnance
9.5.13

BACTEC International Limited (BACTEC) was commissioned in 2010 to conduct an
Explosive Ordnance Risk Assessment for the Hornsea Zone, including Project Two
and the cable route corridor (BACTEC, 2010).

9.5.14

To inform this assessment, BACTEC carried out detailed historical research,
including accessing military records and archived material held in the public domain.
Information from the following sources was used:

Geotechnical Core Log Review
9.5.9

Geotechnical data, in the form of borehole samples and vibrocores, collected within
Subzone 2 and the offshore cable route corridor, have been assessed. The 5-stage
framework of geoarchaeological analysis employed by Wessex Archaeology
envisages the following potential stages of analysis:


Stage 1 - Planning (which includes the recovery and logging of the cores at
sea);

Two relevant geotechnical core samples collected for the Humber REC (Tappin et al.,
2011) have been the subject of archaeological analysis and dating and are also
discussed in Section 9.5.24, below.



The National Archives in Kew;



The UKHO in Taunton;



BACTEC’s archives; and



Open sources, such as published books, local historical records and the
internet.

Cable Route Corridor Landfall Assessment and Walk-Over Survey



Stage 2 - Core recording and initial interpretation;

The archaeological assessment of the cable route corridor landfall reviewed the
following information:



Stage 3 - Sub-sampling and assessment;



SeaZone and NRHE data;



Stage 4 - Analysis and dating; and





Stage 5 - Final reporting.

Information pertinent to the study area in the Yorkshire and Lincolnshire Rapid
Coastal Zone Assessment (RCZA) produced for English Heritage in 2008
(Humber Field Archaeology, 2008); and



A systematic archaeological walkover of the intertidal export cable corridor by
PCAS (Johnson et al., 2012).

9.5.10

The geotechnical samples recovered during the 2011 and 2012 surveys of Subzone
2 and the cable route corridor have been assessed up to Stage 3 where appropriate
(Krawiec et al., 2012; Wessex Archaeology, 2013a; 2013c).

9.5.11

In line with the COWRIE Geotechnical Guidance (Gribble and Leather (for EMU Ltd.),
2011) the aims of the geoarchaeological assessment of geotechnical core samples
were to:


Identify, within the sedimentary sequence of the marine archaeology study area,
the types of environment in which sediment deposition took place;



Evaluate the potential for past human exploitation and occupation of these past
environments; and



Comment on the archaeological importance of the identified deposits, within the
context of the wider palaeoenvironmental history of the region and the UK, to
provide an indication of the prehistoric archaeological potential of the marine
archaeology study area.

9.5.15

9.5.16

The aim of the walk-over survey was to place the cable landfall in its archaeohistorical context, to groundtruth the results of desk-based research and to identify
any surface archaeological material within the cable corridor.

9.5.17

The fieldwork was carried out on 4 and 5 September 2012, dates selected to provide
optimum low-tides for the survey. Field staff walked parallel transects separated by
100 m, guided by handheld GPS, following the retreating tide to the limits of the
survey, then returned ahead of the tide along the next sequence of transects. A
geoarchaeologist joined the team on 4 September to provide advice on potential
exposed organic remains (such as buried trees) and carried out a visual assessment
of the intertidal zone.
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9.5.18

The location of archaeological features was recorded (by marking them as unique
waypoints) with handheld GPS units accurate to +/- 3 m (Garmin eTrex H); the
waypoint codes generated were used to identify features.

9.5.19

Archaeological features were primarily recorded through digital photography, while
field sketches and other pertinent information were recorded on pro-forma record
sheets. Colour slide and monochrome photography supplemented the digital archive.

9.5.23

Subzone 2 lies on the southern side of Outer Silver Pit. In the Early Holocene this
was a major lake, and subsequently a marine estuary, forming the focus of drainage
from the surrounding landscape, including a series of ‘Botney Cut’ palaeochannels,
running across both Subzone 2 and the Project Two offshore cable route corridor and
mapped in detail by the Project Two geophysical surveys (Figure 9.11 to Figure
9.13). The first of these runs in an arc through the western part of Subzone 2, into the
Project Two offshore cable route corridor and then returns into Subzone 2. A second,
located to the east of the first and mainly in the Project Two offshore cable route
corridor, runs southwest to northeast to drain into Outer Silver Pit. The channels are
likely to contain preserved ancient land surfaces, covered and protected by fluvial
alluvium deposited in the Early Holocene period.

9.5.24

Detailed analysis of the eastern channel undertaken as part of the Humber REC has
demonstrated its archaeological potential. This identified evidence for a substantial
meandering channel and braided, approximately 80 m wide and up to 14 m deep. A
shallow core sampled the upper fill of this channel, recovering organic deposits at a
depth of approximately 1.5 m below the sea floor. Analysis indicated that these
represent the remains of salt marsh, which produce an Optically Stimulated
Luminescence date of 9.5Ka BP +/- 0.8 Ka (Tappin et al, 2011). This indicates both
the likely date of maritime inundation of this area and suggests high potential for
archaeological remains in an environment that would have been very attractive to
Mesolithic populations.

Characterisation of the Baseline Environment
Seafloor topography
9.5.20

9.5.21

The seafloor across the Project Two marine archaeology study area is characterised
by thick deposits of Quaternary sediment, becoming gradually thinner closer to the
shore. The depth of water and character of the areas that would be affected by the
Project Two proposals varies considerably, for instance, from shallow intertidal and
subtidal waters close to the proposed landfall, to the ocean ‘deeps’, such as the Inner
Silver Pit which reaches depths as great as 100 m and the Outer Silver Pit where
depths are up to 75 m within the Project Two marine archaeology study area.
There are also relatively featureless and flat areas of sand and gravel, such as Well
Bank and Well Bank Flats, where the proposed site of the Project Two turbines and
associated infrastructure are located (i.e., Subzone 2). The varying topography of the
sea-floor and its relationship with the adjacent coast has a direct relationship with
nature, density and character of the archaeological remains found on and under it.
For this reason the chief characteristics of the subzone and offshore cable route
corridor are summarised here.

Offshore cable route corridor
9.5.25

The offshore cable route corridor runs southwest from the southern edge of Subzone
2. It crosses the northern end of Well Hole and Sole Pit, both of which are also
believed to have contained lakes in the Early Holocene period. As a result, these
submarine deeps and the area around them again have heightened potential for the
preservation of buried Mesolithic land surfaces.

9.5.26

By contrast there are relatively few Holocene palaeochannels known in the area of
West Sole, a traditional fishing ground and now a major gas field to the west of Sole
Pit. There are a number of recorded wrecks in the area which comprises relatively flat
gravel terrain under 20 to 35 m of water.

9.5.27

To the west of this area, as the offshore cable route corridor approaches the Inner
Silver Pit, it begins to cross the major shipping lanes running down the east coast of
England to the west of Outer Dowsing Bank, historically connecting London and
Newcastle. As a result the density of recorded wrecks is again relatively high. Inner
Silver Pit, which reaches depths of up to 100 m below the surface, again is a former
Holocene lake with a network of streams draining into it from east and west, meaning
that it and the adjacent areas have relatively high potential for the preservation of
ancient land surfaces and archaeological remains.

Subzone 2
9.5.22

The western part of Subzone 2 is situated on Well Bank Flats, while the north-eastern
part is located almost entirely on Well Bank. The geology of Subzone 2 comprises a
complex of Jurassic and Triassic bedrock overlain by glacial till (clay, sand and gravel
debris deposited from ice sheets and Holocene peat and sands) known as the Elbow
Formation. The seabed of the area consists of a flat sandy to slightly gravely sand
substrate.
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9.5.28

9.5.29

9.5.30

9.5.31

9.5.32

Recent geophysical and coring analysis during the Humber REC identified traces of
Late Pleistocene and Holocene channels draining into the east side of Inner Silver Pit
(Tappin et al., 2011). The REC also identified traces of possible Holocene channels
on its western side close to the proposed offshore cable route corridor (Tappin et al.,
2011).
To the west of Inner Silver Pit, as the offshore cable route corridor approaches the
Humber, the depth of water becomes increasingly shallow (approximately 10 to 15 m
of water) and the density of recorded wrecks ever higher (see Figure 9.3). There are
particularly high numbers of known wrecks from WWI and WWII in this area, although
earlier documentary records indicate the presence of many earlier wrecks dating
back into the Middle Ages. By contrast there is diminishing evidence for traces of
preserved land surfaces in this area.
As the cable route corridor reaches the intertidal zone the number of recorded wrecks
gradually diminishes. There is evidence for a later Mesolithic/Early Neolithic land
surface at the base of the alluvial sequence along the coast including remains off
Neolithic trees in the intertidal zone beside Cleethorpes, some 8 to 9km north of the
landfall (Leahy, 1986).
The intertidal zone at the landfall – near Horseshoe Point - is exceptionally wide,
some 2 km, and is characterised by wide expanses of flat sand across which
meander shallow tidal streams. The character of this area is the result of an
aggrading coastline that would have lain some 3.5 km further west in the early
medieval period.

9.5.35

The submerged prehistoric archaeology of the marine archaeology study area is
discussed below in terms of the following three broad temporal divisions:


The Pre-Devensian, >780,000 to approximately 73,000 BP;



The Devensian and Late Glacial Maximum, approximately 73,000 to 18,000 BP;
and



The post-Late Glacial Maximum and early Holocene, approximately 18,000 to
6,000 BP.

Known prehistoric archaeology
9.5.36

There are currently no prehistoric archaeological sites or artefacts known within
Project Two.
Pre-Devensian (>780,000 to approximately 73,000 BP)

9.5.37

The potential for finding in situ archaeological sites and material attributable to the
pre-Devensian glaciation within the marine archaeology study area is likely to be
limited to deposits that have not been disturbed by fluvial or marine action. However,
because archaeological material from this entire period is rare, even if discovered in
secondary context, any finds can still be of great archaeological value.
Devensian to last glacial maximum (73,000 BP to 18,000 BP)

The closest designated assets to the proposed landfall are listed buildings at Tetney
Lock and North Cotes, approximately 3.5 km inland. Haile Sand Fort, a WWI coastal
fort/battery (a Grade II listed building) stands close to MLWS over 4 km to the
northwest. Together with Bull Sand Fort that stands in the sea off Spurn Head a
minimum of 6 km from the proposed cable landfall.

Any early Devensian archaeological material in the marine archaeology study area
would be of great interest for what it may reveal about the transition from a
Neanderthal population in the UK to a modern human one. It is likely however, that
any early Devensian archaeological material in Subzone 2 and the offshore cable
route corridor would be expected to be found in a secondary context within the
Boulders Bank glacial till.

Archaeological/Historical Background

Post-last glacial maximum and early Holocene (18,000 to 6,000 BP)

Submerged prehistoric archaeology
9.5.33

The prehistoric archaeological record of the British Isles covers the period from the
earliest hominin occupation more than 780,000 BP to the Roman invasion of Britain
in 43 AD.

9.5.34

During this long span of time, sea level fluctuations caused by three major glaciations
(the Anglian, Wolstonian and the Devensian) have shaped the submerged prehistoric
landscape within the marine archaeology study area. The changes in sea level have
at times exposed the floor of the southern North Sea, including the marine
archaeology study area, as a terrestrial land surface beyond the limits of the glacial
ice sheets, creating an inhabitable environment suitable for hominin occupation and
exploitation.

9.5.38

9.5.39
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Following the Devensian glacial maximum, the marine archaeology study area is
unlikely to have been free of glacial ice until approximately 13,000 BP and unlikely to
have been occupied by humans until at least this date. Early archaeological
indications of a human presence in the UK during this Late-glacial phase of the
Devensian have been found, for example, at Creswell Crags in Nottinghamshire,
dated to approximately 12,300 BP (Smith, 1992; Mithen, 2003).

9.5.40

At the start of the Holocene, sea level was approximately 65 m below its current
stand across the southern North Sea, in an area which includes Subzone 2 and the
cable route corridor. This area was an emergent terrestrial landscape from the
beginning of the glacial retreat at approximately 16,000 BP (Shennan et al., 2000;
Shennen and Horton, 2002). From its post-glacial geographical maximum the
terrestrial extent of the marine archaeology study area would have begun to shrink
due to rising sea level from around 8,000 BP, a process that continued until
approximately 6,000 BP when the marine transgression of the North Sea basin was
completed.

9.5.41

Between the post-Last Glacial Maximum and the middle of the Holocene it is likely
that much of the marine archaeology study area was occupied by nomadic Late
Upper Palaeolithic and then Mesolithic hunter-gatherers who exploited the wide
range of environments the area offered, until, by approximately 6,000 BP, the marine
archaeology study area was inundated by the sea for the last time.

9.5.42

Although a good deal of post-Devensian and Holocene archaeological material will
have been reworked and lost during the last marine transgression of the North Sea,
there is a strong potential for the survival of sites and material from this period in the
palaeolandscape features of the marine archaeology study area. For example, a
number of palaeochannels noted in the geophysical data from Subzone 2, and the
Silver and Sole Pits which are traversed by the offshore cable route corridor (Figure
9.2) are likely to have been the focus of much human activity during this period. The
incised nature of such features means that they may preferentially preserve
archaeological material and palaeoenvironmental data.

9.5.43

The borehole survey of Subzone 1 and Subzone 2 and the cable route corridor in
2011, the results of the Humber REC palaeoenvironmental programme (Tappin et al.,
2011) and the interpretation of geophysical survey results have demonstrated that
palaeochannels from the southern North Sea can preserve highly valuable
palaeoenvironmental deposits. The vibrocore samples from the cable route corridor
identified stratified remains of Mesolithic land surfaces at approximately 5 m below
the seafloor just seaward of MLWS. Similarly, in the coastal Lincolnshire marshes,
peats marking the former Mesolithic ground surface are buried beneath many metres
of marine alluvium from subsequent transgressions (Ellis et al., 2001; Van der Noort,
2004). While there are no intact borehole cores containing material of archaeological
potential, the analysis of the material from Subzone 2 has allowed the
palaeoenvironmental landscape within Subzone 2 to be characterised.
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Figure 9.2

Landscape features identified in geophysical data by the North Sea Palaeolandscape Project (NSPP).
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Maritime archaeology
9.5.44

9.5.45

9.5.46

9.5.47

Maritime archaeological sites and materials can be defined as the physical remains of
boats and ships that have been wrecked, sunk or have foundered, aircraft losses,
historical human structures (such as settlements) and artefacts which rest upon the
seabed as the result of being jettisoned or lost overboard (for example, anchors,
cannon or fishing gear). There is potential within Project Two for the discovery of
marine archaeological sites of all periods from the Mesolithic, at least 8,000 years
ago, to the modern day.
Records of known wreck sites and losses in UK waters are biased towards the
recent, predominantly post-medieval and Modern periods. Although the existence
and survival of Palaeolithic watercraft are highly speculative in the UK, Bronze and
Iron Age sea-going vessels are likely to have been lost in the marine archaeology
study area and some may have survived in the archaeological record.
The precise location of most wrecks in UK waters is not known, nor is the full extent
of the UK’s shipwreck and maritime archaeological record. The majority of known and
recorded wreck sites lie relatively close to the coast, in the area that is crossed by the
cable route corridor. The proximity of many historical sailing routes to the coast and
the natural hazards of the southern North Sea can be expected to have been a
determining factor in many maritime casualties in the past, as addressed in the
Aggregate Levy Sustainability Fund project on English Shipping (Wessex
Archaeology, 2004).
Shipping casualties, usually the victims of poor weather and/or sea state, accident,
collision or wartime activity, will also be scattered widely across the UK’s territorial
sea and continental shelf, and in the area occupied by Subzone 2 and the cable route
corridor.

9.5.50

A total of 36 of the SeaZone records in the marine archaeology study area are
identified as wrecks: 21 in Subzone 2 and 15 in the cable route corridor. The
remainder are classified as obstructions. A total of 11 of these records are considered
by the UKHO to be ‘dead’ (i.e., not seen in repeated surveys). The remainder are
designated ‘live’ and should be assumed to be present in or on the seabed at or near
the positions given.

9.5.51

The NRHE lists three recorded positions in the offshore cable route corridor, two of
which refer to the Ravonia, a WWII casualty. They are also common to the SeaZone
dataset. All but one is within 12 NM of the coast, and there are no NRHE records
within Subzone 2.

9.5.52

In certain instances the NRHE creates Named Locations, which are aggregations at a
single, arbitrary position of one or more maritime records, for which no other grid
reference or position is available. These positions reflect the general loss locations of
ships, usually drawn from descriptions in the documentary records, or the indicative
positions of seabed finds. They do not (except by chance) relate to the position of the
physical remains of the sites on the seabed which they list.

9.5.53

Three NRHE Named Location polygons fall within or adjacent to the offshore cable
route corridor. Together these Named Locations contain records of 67 maritime
casualties ranging from a sailing vessel stranded at ‘Cotes’ in 1290 to a Halifax heavy
bomber lost close to the coast in 1943. The remains of none, some, or all of these
ships and aircraft may be present within the limits of their respective Named Location
polygons. By the same token, material associated with records listed in some of the
Named Location polygons which lie outside, but near the boundary of the marine
archaeology study area could also be encountered within the offshore cable route
corridor.

9.5.54

The distribution of these records is a clear indication of the likely concentration of
wrecks and aviation losses in approaches to, and in the mouth of, the Humber,
historically one of the busiest estuaries in the world. The secondary concentration of
wrecks to the west of Silver Pit may also be a reflection of the east coast shipping
routes bypassing the Humber, connecting ports such as Newcastle and London.

Known and recorded wrecks
9.5.48

9.5.49

Data for known shipwrecks and recorded shipping losses within the marine
archaeology study area were obtained from SeaZone and the NRHE. These datasets
provide a general picture of maritime casualties in the marine archaeology study
area, but should not be viewed as representing the totality of the potential maritime
archaeological remains in the area.

Early prehistoric (Palaeolithic – Mesolithic)
9.5.55

Wrecks and obstructions listed by SeaZone are generally charted, although a small
number lack accurate positional information. Charted wrecks and obstructions within
the marine archaeology study area are shown in Figure 10.3.
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The potential for the survival of evidence of early prehistoric maritime activity in the
UK is low and there is currently no known archaeological evidence of watercraft that
pre-date the Mesolithic in Western Europe. However, the technology and expertise
required to construct small craft, such as longboats, was certainly available by the
Mesolithic and there is circumstantial evidence from the UK, Denmark and Germany
for the existence of watercraft during the Mesolithic (Van de Noort, 2011). Within the
marine archaeology study area, there was arguably also the incentive to develop
watercraft as the sea level rose during the mid-Holocene and the formerly terrestrial
landscape fragmented into a series of shrinking islands.

Neolithic and Bronze Age (approximately 4,000 to 700 BC)
9.5.56

The proximity of the marine archaeology study area to the location of Bronze Age
boat finds in the Humber, and its position in relation to possible shipping routes
across the North Sea and up and down the east coast of England suggests that,
during the Bronze Age, vessels were passing through the marine archaeology study
area. There is thus the potential for remains of such vessels to be present within
Subzone 2 and the cable route corridor.

9.5.61

Post-medieval (1509 to 1815 AD)
9.5.62

The growth of commercial maritime trade, which began during the late medieval
period, continued and expanded in the post-medieval period, with particularly strong
links with the Netherlands and a strong trade in corn, fish and cloth. From an early
date, coal was one of the most important cargoes to pass through the marine
archaeology study area – mostly en route from Newcastle to London and the
southeast (Tappin et al., 2011). Fishing was also an important component of postmedieval maritime activity in the marine archaeology study area. The discovery of
fish stocks in the Outer Silver Pit, at the north of Subzone 2, helped develop this local
industry into one of national importance (hulltrawler.net, 2006).

9.5.63

Of the ports in the vicinity of the marine archaeology study area, Kingston-Upon-Hull
was one of the oldest, and by the end of the post-medieval period, was the third port
in the UK for foreign trade (Tappin et al., 2011). The number of vessels using the
North Sea during this period increased hugely, particularly after the Tudor period, and
the Humber was an area of concentrated commercial and military maritime activity.
Concomitant with such an increase in shipping numbers is an increase in maritime
casualties, and hence an increased potential for post-medieval maritime
archaeological sites and material within Project Two. A significant proportion of the
recorded maritime casualties of this period date to the late 18th and early 19th
centuries. Material from the earlier Tudor and Stuart periods is rare and discoveries
of such sites are of potentially great significance.

Iron Age and Roman (700 BC–410 AD)
9.5.57

In the vicinity of the marine archaeology study area, there is extensive evidence of
trade across the southern North Sea during the Roman period. It is likely that many
more vessels of this period were lost than the available archaeological evidence
suggests, which increases the potential that remains from this period are present in
the marine archaeology study area.
Early Medieval period (410–1066 AD)

9.5.58

Maritime activity in the North Sea and in the vicinity of the marine archaeology study
area increased during the early medieval period due, in part, to Saxon and Viking
raiding, the intensification of regional trade, the migration that followed and the
growth of a number of major ports on the east coast of the UK (Hutchinson, 1997;
Friel, 2003). Documentary evidence indicates that the Humber was used frequently
by raiders from the eastern shores of the North Sea during this period (Tappin et al.,
2011).
Medieval period (1066–1508 AD)

9.5.59

9.5.60

The Norman Conquest in 1066 established new international trade links, with an
increasing trade, for example, in European wine (Woodman, 1997). This trade
continued throughout the medieval period, with Hull ranked second or third in
England as a centre for this commodity, generally the return cargo in a two-way trade
for Yorkshire textiles and food (Kermode, 1998).
The establishment of the Hanseatic League in Lubeck in 1169 was a further catalyst
for increased commercial shipping activity across the marine archaeology study area.
This multi-national economic alliance encouraged and facilitated trade between north
western European nations utilising seaborne links between the North Sea and the
Baltic. At its height, the League represented some 84 cities, including ports on the
eastern coast of England, such as Kingston-Upon-Hull, King’s Lynn and Newcastle,
all of which developed rapidly to accommodate the growing trade in cargoes such as
coal, timber and wine (Hutchinson, 1997; Woodman, 1997).

The likely level of shipping passing through the marine archaeology study area during
the medieval period is high enough to suggest that there is significant potential for
archaeological remains to exist within the area.

Modern (post-1815)
9.5.64

The rapid industrialisation of the UK in the 18th and 19th Centuries revolutionised
shipbuilding and introduced steam power, iron and steel vessel construction and the
screw propeller, which precipitated fundamental changes in maritime technology
during the course of the nineteenth century (Lambert, 2001). The nineteenth century
also witnessed a significant increase in the volume of shipping traffic in the waters of
the UK.

9.5.65

The steam and steel revolution quickly grew to dominate UK shipping but there
remained a strong local core of maritime activity around much of the coast which
retained the more traditional, often wooden vessel types. For example, at the turn of
the 20th Century, much of the fishing in the North Sea was still conducted by fleets of
sailing smacks. This industry is well-represented in the SeaZone and NRHE records
for the marine archaeology study area for this period, highlighting the continued
importance of the Project Two area and surrounding region as a fishing ground
(Parham, 2010; Van de Noort, 2011).
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9.5.66

9.5.67

9.5.68

The two World Wars also left a marked shipwreck legacy in the marine archaeology
study area. SeaZone lists 12 wrecks in the periods covered by the two World Wars.
Many of these wrecks were minesweeping trawlers, either owned or requisitioned by
the Royal Navy during both World Wars, and employed to keep the approaches and
entrance of the Humber free of German mines (Toghill, 2004). Such military wrecks,
even if not currently legally protected, are eligible for designation under the terms of
the Protection of Military Remains Act 1986.
The increasing incorporation of metal structural elements into vessel designs during
this period means that wrecks for the 19th and early 20th Centuries are often more
visible on the seabed than their wooden predecessors. They are visible to
bathymetric and geophysical survey and also generate strong magnetic anomalies
and this greater visibility is reflected in the increased number of known wrecks (i.e.,
those that have been located on the seabed) for the period under discussion, in
contrast to the periods discussed previously.

Aviation archaeology
9.5.72

Thousands of military and civilian aircraft casualties have occurred in UK waters
since the advent of powered flight in the early 20th Century. The bulk of these are
casualties of WWII and most are concentrated off the south and southeast coasts of
England. However, there is evidence for substantial numbers of aircraft casualties for
most of the east coast of England, including the marine archaeology study area
(Wessex Archaeology, 2008).

9.5.73

Whilst this aviation archaeology record is potentially very large, the ephemeral nature
of aircraft wrecks ensures that many sites remain unknown and unrecorded. In
addition, although records of aircraft losses at sea are extensive, they are seldom tied
to an accurate position, which further complicates any assessment of the likely
presence of aircraft wreckage on any particular area of the seabed.

9.5.74

Crashed aircraft are notoriously difficult to identify in seabed surveys, but a number of
archaeological reports indicate that discoveries of aircraft wrecks have become
increasingly common in recent years, with a number of wrecks located in the course
of surveys in support of seabed development (Wessex Archaeology, 1997; 2003;
2006; 2008).

There is a high potential for modern maritime archaeological sites and material on the
seabed of the marine archaeology study area, many of which are casualties of the
two World Wars.
Maritime archaeology summary

Known aviation archaeology
9.5.69

9.5.70

9.5.71

Since the last marine transgression and until the invention of powered flight, access
by people and goods to the UK has been by water. As should be clear from the
preceding section, there is a substantial body of evidence for maritime activities in the
waters around the UK stretching back to the Mesolithic, approximately 8,000 BP.
Project Two is situated in maritime waters which have seen sustained and
increasingly heavy vessel traffic during this period which linked the UK with the ports
of continental Europe and beyond.
Although the known shipwreck record of the area is relatively small and heavily
biased towards the last 150 years, on the basis of the discussion above, it should be
clear that there is likely to be a substantial maritime archaeological record in the area
(Figure 9.3). By virtue of the age of pre-modern wrecks and their wooden
construction, these sites are far less visible in geophysical data than the iron and
steel wrecks of the last century and a half. They tend to have a low seabed profile
and in many instances will be buried within seabed sediments, which serve to protect
the archaeological remains. Earlier sites, by virtue of their greater age, are also likely
to be of greater archaeological interest.

9.5.75

SeaZone and the NRHE both hold records of known aircraft casualties in the area.
The SeaZone records contain a single reference to a possible aircraft crash site,
SeaZone 637000001081454/UKHO 9628, which is located 1.8 km outside the
boundary of Project Two, south of the eastern corner of Subzone 2. There are no
SeaZone records of aircraft within Subzone 2 or the offshore cable route corridor.

9.5.76

Within the cable route corridor, two of the NRHE Named Locations list twenty-one
aircraft losses, the bulk of which are British fighters (mostly Beaufighter MK Xs) lost
between 1943 and 1945, many of which are likely to have been based at The Royal
Air Force (RAF) base in North Coates.
World War I

9.5.77

In summary there is a high potential for the remains of maritime losses within Project
Two for all periods since approximately 8,000 BP.
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Lincolnshire has a long and intimate association with military aviation. During WWI
Lincoln was a major centre of aircraft production with one in every fourteen British
aircraft built in the city (Aviation Heritage Lincolnshire, 2011). Due to its geography
and terrain, Lincolnshire was also home to a number of early military airfields, the first
at Killingholme. By the end of the war there were some 37 military airfields in
Lincolnshire (RAF-Lincolnshire.info, 2004).

Figure 9.3

The positions of SeaZone and NRHE records within Subzone 2 and the offshore cable route corridor.
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Figure 9.4

SeaZone wrecks, obstructions and geophysical anomalies of anthropogenic origin in the marine archaeology study area.
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9.5.78

During WWI only a small number of British and German aircraft and airships are
recorded as having been lost around the UK and although it is possible that these
losses occurred at sea off the Lincolnshire coast, this report has found no evidence
for WWI aircraft casualties in the marine archaeology study area (Wessex
Archaeology, 2008). The lightweight construction of these early airframes (wood and
cloth) also means they are unlikely to survive in the marine environment unless
buried in seabed sediments. Any air crash site discovered in the marine archaeology
study area from this period is likely to be important.

9.5.82

Aviation archaeology summary
9.5.83

Due to both seabed development activities and archaeological surveys, the number
of aircraft wrecks being found on the seabed has grown in the last decade. While it is
not possible to compile an exhaustive list of aircraft crash sites within the UK marine
area, the figures discussed above indicate the potential for such sites on the seabed.

9.5.84

The position of Subzone 2 offshore (i.e., its close proximity to the Continent) and the
position of the offshore cable route corridor off the Lincolnshire coast (i.e., its close
proximity to strategic targets such as Hull and the cities of the Midlands), mean that
the marine archaeology study area was a significant focus of aviation activity during
WWII. There is, therefore, a high potential for aircraft remains.

9.5.85

All military aircraft are automatically protected under the terms of the Protection of
Military Remains Act 1986 and may not be disturbed without a licence from the MOD.

World War II
9.5.79

It has been estimated that during WWII, an average of five aircraft were lost over the
UK every day (Bédoyère, 2001). Many of these losses occurred over the sea.
Lincolnshire’s long coast and sweeping, flat landscape was a significant focus for
aircraft activity from 1940 onwards, which falls into two broad categories:




9.5.80

9.5.81

Offensive German operations associated with bombing raids targeting Hull, the
British Midlands and the north of England, and the associated, defensive British
fighter response; and
RAF, Allied and later American bombing operations against Germany from
bases in the east of England which were routed over the North Sea to the Dutch
coast where the topography meant that air defences were less dense (Lyall,
1971).

From 1940, RAF North Coates was a strategic focus of anti-shipping attacks and
from 1942, was the base of the First Coastal Command Strike Wing with three
Beaufighter squadrons. It was responsible, between 1942 and 1945, for the sinking of
117 ships, totalling 150,000 tons, for the loss of 120 Beaufighters and 241 aircrew
(http://www.raf-lincolnshire.info/northcoates/northcoates.htm).
The location of Project Two under these flight paths suggests that numerous aircraft
losses took place in the marine archaeology study area. RAF WWII Air/Sea Rescue
operation distribution maps indicate that a large number of recorded operations took
place in and around the marine archaeology study area (Wessex Archaeology, 2008).
Whilst the mapped locations of these operations are not wholly reliable owing to
speed of impact, the fragility of the aircraft and the strength of currents, they provide
a useful guide to the general frequency of these operations in the area and support
the other evidence for a potentially substantial number of aircraft wrecks in the
marine archaeology study area. This is further backed up by the loss of seventeen
planes in close proximity to the airfield documented at a single NRHE Named
Location on its seaward edge.

Since WWII, despite the volume of both military and civilian air traffic, there have
been few aviation losses off the east coast of England and in the vicinity of Project
Two. Post-war aircraft remains are, therefore, unlikely to be discovered within the
marine archaeology study area. Civilian aircraft wrecks are not subject to protection
under the terms of the Protection of Military Remains Act 1986.

Unexploded ordnance
Mines
9.5.86

A naval mine is a self-contained explosive device placed in water to destroy ships
and/or submarines. These weapons are deployed and remain dormant until they are
triggered by the approach or contact with a ship. Mines can be delivered by air, ship
or submarine. Triggering mechanisms vary but include contact, influence, timed fuses
and remote detonations. Mines can be used either offensively, to blockade ports or
disrupt shipping, or defensively to restrict access to waters for enemy ships
(BACTEC, 2010).

9.5.87

Mining operations in the North Sea during both WWII and WWII, by both the UK and
Germany were extensive. The Royal Navy laid minefields along most of the eastern
coastline of the UK as a defence against German warships and U-boats (BACTEC,
2010). Figure 9.5 show the indicative location of several of these defensive mine lays
– the ‘British Declared Area’ Figure 9.6 – in the vicinity of the marine archaeology
study area, based on information provided by the UKHO. This area coincides with the
western portion of Subzone 2, and the eastern section of the cable route corridor,
which is part of the East Coast Mine Barrage. Within the Humber Estuary, there may
be acoustic and magnetic mines that were dropped by German Air Force or
‘Luftwaffe’ parachutes.
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Figure 9.5

Recorded mine lays in the vicinity of the marine archaeology study area.
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Figure 9.6

Historical mine fields in the North Sea shown in relation to the marine archaeology study area.
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9.5.88

These figures should not be taken to represent a definitive picture of all mined areas
in proximity to the marine archaeology study area, nor their full extent, as information
on German mine-laying operations in the area is very limited (BACTEC, 2010).

9.5.94

On the basis of the SeaZone/UKHO data, none of these records represent wrecks
which are considered to be of particular UXO interest. However, the identity and
circumstances of loss of all of these wrecks is unknown, and it is possible that these
vessels contained items of UXO when they sank. Furthermore, their visibility on the
seabed suggests that they may be relatively recent (i.e., of WWI or WWII vintage).

9.5.89

Attempts were made to remove all the mines from the North Sea following WWII.
However it is likely that a high percentage of sea mines were not recovered. A series
of searched channels, or the lines cleared by the Royal Navy after the war are shown
in Figure 9.6. The red-dashed lines on the chart (shown as ‘searched channel’ in the
key accompanying the figure) show the centre line of the sweep, but it is not recorded
how wide the swept areas were (BACTEC, 2010). The searched channels include the
Humber Estuary and some that link up further offshore, inside the ‘British Declared
Area’, and run through the cable route corridor.

9.5.95

The NRHE records used in the archaeological technical report (Annex 5.9.1: Marine
Archaeological Technical Report) are perhaps more informative. The NRHE Named
Locations list a large number of WWII aircraft losses in the vicinity of the cable route
corridor, particularly close to the shore. In addition, most of the vessels listed as
NRHE points, including two armed Admiralty trawlers, were lost as a result of striking
mines during WWII.

Military practice areas

9.5.96

Any of the aircraft wrecks should be assumed to contain UXO, and at least some of
the shipwrecks listed by the NRHE are also likely to have been carrying munitions.

9.5.90

Active military and aviation practice areas are shown on Figure 9.7. Practice Area
D307 (Donna Nook) overlaps with the offshore cable route corridor as it comes
ashore. The Practice and Exercise Areas (PEXA) Chart for Scarborough to Poole
lists Practice Area D307 for use for air-to-surface firing, bombing, firing and the
destruction of UXO (BACTEC, 2010).

9.5.97

The available list of wrecks for Subzone 2 and the offshore cable route corridor
should not be considered to be comprehensive, and the gaps in the available data,
particularly with regard to the identity of the SeaZone/UKHO wrecks, mean that these
sites should be treated with caution during the design and construction of Subzone 2.

9.5.91

There are several historical firing ranges in the mouth of the Humber Estuary which
overlap with the inshore section of the cable route corridor (Figure 9.8). These ranges
were in operation prior to WWII and will have left a legacy of UXO contamination
along the coast which may pose a threat to offshore intrusive works (BACTEC, 2010).
Further detail is provided in Volume 2, Chapter 8: Military, Aviation, Radar and
Communications.

Torpedoes
9.5.98

During WWII, many classes of ships (including submarines) and aircraft could be
fitted with torpedoes. To increase their effectiveness against heavily armoured
vessels, torpedoes were designed to detonate beneath the keel and were fitted with
magnetic influence fuses, which triggered when the torpedo was below the target.

9.5.99

Torpedoes that did not detonate properly would sink to the seabed once their fuel
was spent. Torpedoes were primarily used in direct combat situations and their use
was not pre-planned or documented. Thus there are no records of torpedoes on the
seabed within Subzone 2 or the offshore cable route corridor, but their presence
should be expected (BACTEC, 2010).

Shipwrecks and submarines
9.5.92

9.5.93

Large numbers of military and merchant navy vessels were sunk in UK waters during
WWI and WWII (Figure 9.3) predominantly as a result of U-boat activity, mines or
aerial bombing. Many vessels, particularly those in use by the military and
responsible for the transportation of ordnance and live explosives, can still pose a
threat to modern-day intrusive seabed works. The risk from UXO related to shipping
losses stems largely from those vessels lost while carrying ordnance; either as cargo,
or because they were armed.
The Explosive Ordnance Threat Assessment (BACTEC, 2010) report identified a
number of ‘significant wrecks’, on the basis that they are classed as ‘live’ and
‘dangerous’ by the UKHO.

Depth charges
9.5.100 Depth charges were used off the UK coast during WWII, but to a much lesser extent
than torpedoes. They were one of the primary anti-submarine weapons deployed by
surface ships.
9.5.101 Depth charges have a barometric pressure fuse and explode once they have sunk to
a certain depth, which can be set before the charge is deployed. Like torpedoes their
use was sporadic and linked to engagements with enemy U-boats. As a result,
determining whether such ordnance could lie within Subzone 2 or the offshore cable
corridor and their potential location is impossible, but their presence should be
expected (BACTEC, 2010).
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Figure 9.7

Active military practice areas in the vicinity of the marine archaeology study area (from PEXA chart for Scarborough to Poole).
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Ammunition dumping grounds
9.5.102 After WWII, dumping at sea was the internationally accepted method of munitions
disposal, and millions of tons of munitions were disposed of in this manner in the
waters off the UK.
9.5.103 There is no known ammunition dumping grounds within Subzone 2 or the offshore
cable route corridor (BACTEC 2010). A potential offshore dumping trench has been
mentioned by the Donna Nook Coastguard in the vicinity of the Donna Nook Danger
Area; however there is no documented evidence of this feature.
Aerial bombing
9.5.104 According to the bombing census map for WWI, enemy attacks on the Humber
Estuary were sparse when compared to the number of bombs dropped on the area
during WWII.
9.5.105 Like the Thames to the south, the Humber served as a navigational marker for
German bombers which followed the river inland to bomb the port and city of
Kingston-Upon-Hull, and the major industrial and manufacturing cities of the Midlands
further inland. Next to London, Hull was the most bombed city in the UK during WWII
(English Heritage, 2011).
9.5.106 Around 19% of the bombs dropped landed within the Hull city limits with many falling
in the Humber Estuary and further offshore. RAF stations in the area for the defence
of cities, such as RAF North Killingholme, North Coates, Grimsby and Sutton-on-Hull,
would also have been a target for German bombers (BACTEC, 2010).
UXO summary
9.5.107 On the basis of the information presented above there is a potential risk that the
marine archaeology study area is contaminated with UXO. Detailed specialist
assessments of risk and appropriate responses are ongoing, although initial deskbased reports have been completed (Bactec, 2010).

Figure 9.8

A 1945 armament training areas map.
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Results of Analysis of Geophysical Survey Data

Table 9.7

Distribution of anomalies by archaeological potential rating within Project
Two.

9.5.108 Sites of identified archaeological value are grouped as shown in Table 9.6 below:
Table 9.6

Archaeological
rating

Archaeological potential rating definitions.

Archaeological Potential
Rating

A1

Description

A1

Anthropogenic origin of confirmed archaeological interest

A2

Uncertain origin of possible archaeological interest

A3

Historic record of possible archaeological interest with no
corresponding geophysical anomaly

A2
A3
Total

9.5.109 A total of 2,043 anomalies of archaeological potential have been recognised within
the Project Two marine archaeology study area. Of these, 964 (categories A1 and
A2) were identified within Subzone 2, with a further 10 sites of recorded
archaeological interest but without a corresponding anomaly (category A3). A further
1,055 A1 and A2 anomalies were identified along the offshore cable route corridor,
with an additional 14 A3 sites of recorded archaeological interest.

Survey area

Number of
anomalies per
survey area

Subzone 2

23

Cable Route

26

Subzone 2

941

Cable Route

1,029

Subzone 2

10

Cable Route

14

Total per
potential rating
49

1970
24
2,043

9.5.114 The anomalies are briefly described below, with further details available in Annex
5.9.1: Marine Archaeology Technical Report).

9.5.110 All geophysical anomalies were assessed, using the principles set out in Crown
Estate guidance (Wessex Archaeology, 2010b, Section 5.7), against the table of
archaeological potential ratings, according to the methodology described in Section
9.5. The results are presented in Table 9.7 below.
9.5.111 In all, 49 anomalies were rated as being of confirmed A1 archaeological potential
across all survey areas, 1,970 of unconfirmed A2 archaeological potential and 24
sites of A3 recorded but unconfirmed archaeological significance.
9.5.112 The positions of all confirmed (A1) and unconfirmed (A2) potential archaeological
anomalies are shown in Figure 9.9 and Figure 9.10.
9.5.113 This section discusses the (A1), (A2) and (A3) anomalies in more detail and consider
any potential correlations with the SeaZone and NRHE records. Where applicable,
the results of the Humber REC are also included in the discussion. It is important to
note that the wrecks of A1 archaeological significance do not correlate to the most
important wrecks on the seabed. They tend to be the most clearly identifiable and
best-preserved wrecks, generally dating to the past two centuries, the age of steelhulled shipping. It is likely that archaeologically the most significant, and older wrecks
are to be found within the A2 group, although the remote sensing techniques
currently available do not allow for the level of detail required to identify these sites
with certainty.
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Figure 9.9

Seabed features of archaeological potential within the western and central regions of the offshore cable route corridor.
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Figure 9.10

Seabed features of archaeological potential within Subzone 2 and the Project Two offshore cable route to its south.
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Anomalies of anthropogenic origin of confirmed archaeological interest (A1)

Subzone 2
9.5.115 The Archaeological potential of geophysical anomalies within Subzone 2, shown on
Figure 9.10 are summarised in Table 9.9, below.

9.5.117 There are a total of 23 anomalies of anthropogenic origin of archaeological interest
within Subzone 2.
Wrecks

Table 9.8

Distribution of anomalies by archaeological potential rating within
Subzone 2.

Archaeological
Rating

Number of
anomalies

Interpretation

A1

23

Anthropogenic origin of archaeological interest.

A2

941

Uncertain origin of possible archaeological interest.

A3

10

Historic record of possible archaeological interest
with no corresponding geophysical anomaly.

Total

974

-

9.5.116 These can be further broken down by type, which reflects archaeological
interpretation and significance (see Table 9.9).
Table 9.9

Anomalies of archaeological potential within Subzone 2.

Anomaly
Classification
Wreck

Number of Anomalies

9.5.118 A total of 19 wrecks or possible wrecks were identified within Subzone 2. This
comparatively large number may be associated with wartime losses although this
conclusion is tentative.
Anomaly 71069
9.5.119 Anomaly 71069 is a large structure – 23.5 m x 12.9 m in extent and standing 0.4 m
above the seabed – identified in the sidescan sonar data. The anomaly is strongly
angular with flat, square sections and has a corresponding magnetometer signature
(307.6 nT/m). Scouring around the anomaly is clearly visible in the bathymetric
image, suggesting that it is a partially exposed wreck site.
Anomaly 71220
9.5.120 Anomaly 71220 is a possible wreck, or part of a wreck structure. It is approximately
11.1 m long, 5.3 m wide and 0.8 m in height and angular and anthropogenic in
appearance. There is no obvious anomaly discernible within the multibeam
bathymetry data, possibly indicating that this anomaly is partially buried or small.
9.5.121 There is no corresponding SeaZone record, although it is located some 400 m north
of a SeaZone recorded position of a lost survey beacon in 1968.

19
Anomaly 71883

Recorded
Wreck/Obstruction

10

Debris

291

Rope/Chain

1

Dark Reflector

549

Bright Reflector

0

Seafloor Disturbance

21

Mound

35

Depression

6

Magnetic

43

Total

974

9.5.122 Anomaly 71883 measures 26.3 m by 7.9 m wide and 2.6 m high. The wreck is broken
up and dispersed around the main structure, although there are indications of
surviving structure and suggestions that the vessel is lying upright. A scatter of
smaller dark reflectors either side are indicative of debris or parts of the wreck which
have broken off the main structure. The wreck is associated with a magnetic anomaly
of 70 nT. This indicates the presence of a ferrous object.
9.5.123 The anomaly is located 13 m from the recorded position of an unclassified wreck.
Anomaly 71885
9.5.124 Anomaly 71885 comprises a wreck measuring 29.7 m by 5.8 m in width and 3.4 m
high.
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9.5.125 The sidescan sonar image indicates that the structure is lying in a slight seabed
scour. Although the outline of the structure is indistinct, the overall impression of the
shape of the reflectors indicates an ellipse with pointed ends, consistent with the
shape of a vessel. The associated medium magnetic anomaly of 77 nT indicates the
presence of ferrous material. Associated material is located around the vessel.
9.5.126 It is possible that towards one end of the vessel, a structure may be a boiler funnel or
wheelhouse still in-situ. The anomaly is located 22 m from the recorded position of an
unclassified wreck.

Anomaly 71929
9.5.132 Anomaly 71929 is a large wreck which measures 35.5 m by 5.4 m wide and 3.1 m in
height. The wreck is surrounded by a scour mark. The sidescan sonar image shows a
well-defined, large, elongated, elliptical structure lying within a scour mark, clearly a
wreck. The wreck is associated with a very large magnetic anomaly of 576 nT which
is indicative of a large ferrous structure. There is evidence of the survival of internal
structure.
9.5.133 The anomaly is located 3 m from the location of an unclassified wreck site position.

Anomaly 71907
Anomaly 71937
9.5.127 Anomaly 71907 is a large hull like feature, possibly a wreck, measuring 17.3 m by
1.1 m wide and 0.7 m in height, although a shadow obscures the exact width of the
object. The sidescan sonar image shows a large elongated rectangular feature in the
seabed. The south side is clearly outlined and it could be inferred that this is a tall
edge. There is no discernible anomaly visible within the multibeam bathymetry data,
possibly an indication that this anomaly lies close to the seabed or is partially buried.
9.5.128 There is no associated magnetic anomaly which is an indication that this could be the
remains of a wooden wreck, or made of another nonmagnetic material. There is no
associated SeaZone record for this site.
Anomaly 71919
9.5.129 Anomaly 71919 is located 3 m from the recorded position of the wreck of the British
Merchant Fishing Vessel Efficient, which sunk on 2 September 1978. The vessel
measured 40 m by 8 m wide and the dimensions of the anomaly have been recorded
as 33.5 m by 5.5 m in width and 3.8 m high. There is a possible debris scatter around
the wreck. The wreck is associated with a magnetic anomaly measuring 990 nT in
amplitude.

9.5.134 Anomaly 71937 measures 43.6 m by 8.1 m wide and 5.1 m in height. The sidescan
sonar image indicates that the wreck is upright and intact with the full hull and internal
structure visible. The wreck is associated with a small magnetic anomaly of 8 nT.
Although indicative of the presence of ferrous material, this is quite a small amplitude
for a wreck site, which could suggest that either the vessel is made of wood or
another less magnetic material, or that it is severely degraded.
9.5.135 The anomaly is located 12 m from the location of an unclassified wreck site position.
Anomaly 71984
9.5.136 Anomaly 71984 measures 16.6 m by 2.7 m wide and 1.1 m in height. It has been
classified as a wreck due to its appearance in the multibeam bathymetry, sidescan
sonar and recorded magnetometry data. From the shape of the outline it could be
inferred that this is the bow of a vessel, although the vessel type would have to be
confirmed. The associated magnetic anomaly of 120 nT is large and is an indication
of the presence of ferrous material.
9.5.137 There is no associated SeaZone record for this anomaly

Anomaly 71927
9.5.130 Anomaly 71927 measures 39.3 m by 6.5 m wide and 1.5 m high. The data shows an
elongated feature orientated north-south in an east-west scour mark of at least 1 m in
depth. The sidescan sonar image shows a distinct large, elongated, elliptical structure
lying towards one end of the scour mark, clearly a wreck. It appears that internal
structure still remains. The wreck is associated with a very large magnetic anomaly of
718 nT which is indicative of a large ferrous structure
9.5.131 The anomaly is located 8 m from the location of an unclassified wreck site position.

Anomaly 71986
9.5.138 Anomaly 71986 measures 14 m by 3.4 m wide and 1 m in height. The site has an
associated medium magnetic anomaly of 79 nT that indicates a presence of some
ferrous material. This site was originally identified as that of an aeroplane wreck,
although further analysis indicates that this is less likely.
9.5.139 Further areas of debris, one very large with significant height (anomalies 71987 and
71988), are located some 60 m southwest of the main site and are probably
associated. Anomaly 71986 is located 77 m south east of anomaly 71984, and it is
possible they are two parts of the same vessel due to their proximity.

9-31

Anomaly 71995
9.5.140 Anomaly 71995 measures 26.2 m by 5.4 m wide and 2.8 m in height. The data shows
a clear elliptical outline, orientated north-south. The wreck is of variable height with
little internal structure visible. The wreck may be partially buried within the edge of a
seafloor depression. The wreck is associated with a small magnetic anomaly of
24 nT. This low amplitude, although an indication of the presence of ferrous material,
may suggest a structure of wooden or other low magnetic materials.
9.5.141 There is a curve of smaller dark reflectors, most with height, that run away from the
wreck and are most likely to be associated debris including anomalies 71996 and
71997, classified as A1 and 71998, 71999, 72000 and 72001, classified as A2. There
is also a reflector approximately 60 m to northwest of the vessel that could also be
associated debris.
9.5.142 The anomaly is located 7 m from the recorded position of an unclassified wreck site.
Anomaly 72015
9.5.143 Anomaly 72015 measures 34.3 m by 7.1 m in width and 3.5 m in height. The height
and reflectors indicate that the wreck is upright and has some intact structure, but
specific features are indiscernible. The external edges of the hull seem to be almost
level with the seabed, indicating that the wreck is well-buried within the seabed,
although the ends are raised above it. The wreck is associated with a small magnetic
anomaly of 14 nT. This small amplitude could suggest that either the vessel is made
of wood or another less magnetic material, or that it is severely degraded.
9.5.144 The anomaly is located 12 m from the recorded position of an unclassified wreck site.
Anomaly 72031
9.5.145 Anomaly 72031 is located 17 m from the recorded position of an unidentified possible
submarine wreck. The associated magnetic anomaly of 73 nT indicates the presence
of a ferrous object.
9.5.146 Due to the appearance of this wreck in the data, and its elongated dimensions, it has
been suggested by EMU that this is actually the wreck of the British submarine
HMSM C29, sunk on 29 August 1915 (PMSS, 2011). The recorded position of HMSM
C29 is 620 m to the south, and the dimensions are very similar to the original
manufacture dimensions, which could tentatively be used to identify the wreck as that
of a submarine.
9.5.147 Further research by RPS in the National Archives, including examination of an
eyewitness report by the skipper of the towing trawler, has confirmed that the HMSM
C29 struck a mine while submerged.

9.5.148 The structure of this anomaly appears intact, although partly obscured by a shadow,
which is not consistent with the recorded fate of the submarine. In addition, the
relatively small magnetic response (79 nT) may be considered small for a submarine
wreck. There is also the second recorded position of the submarine HMSM C29,
outside the project area, which would make a positive identification difficult without
further clarification. It is not possible to confirm or deny the identity of this wreck as a
submarine, and further that of HMSM C29, without further investigation.
Anomaly 72033
9.5.149 Anomaly 72033 is located 11 m from the recorded position of the wreck of the SS
Olanda, and is associated with a large magnetic anomaly, measuring 370 nT in
amplitude. The multibeam bathymetry data shows an anomalous structure on the
seabed although shape of structure cannot be confirmed. The sidescan sonar image,
however, clearly shows the distinct, elongated shape of a vessel, with some internal
structure visible. The dimensions have been recorded as 33 m by 6.6 m in width and
3.9 m in height. A steam cargo trawler, the SS Olanda was sunk when it struck a
mine whilst on its way from Seaham to Rotterdam, on 18 April 1915.
Anomaly 72037
9.5.150 Anomaly 72037 is located 7 m from the recorded wreck position reported to be that of
the wreck of the British submarine HMSM C29, which sunk on 29 August 1915
(SeaZone SZ_637000001081282) while submerged and being towed by a trawler on
striking a mine.
9.5.151 It is not possible to definitively identify this wreck from the data images. The
appearance and the small dimensions have led to the previous interpretation of this
wreck being a ship, that of the trawler Ariadne, which was towing the submarine
HMSM C29 which was submerged when the Ariadne struck a mine, sinking both
vessels (PMSS, 2011). However after further investigation, including research in the
National Archives by RPS, it is concluded that Ariadne did not strike a mine, certainly
not at the time of the sinking of the HMSM C29.
9.5.152 In addition, the SeaZone record for this position clearly states the last sighting was in
2009 where it was identified as a submarine by divers. However, it is not certain that
this is the submarine wreck of HMSM C29 as there is another SeaZone record
reported to be this same submarine, located outside of Project Two, which has its
location published in Evans (1986) and Young and Armstrong (2006). This has also
been confirmed as a submarine wreck by divers, and furthermore from their
descriptions, appears to be a wreck of a C-class submarine.
9.5.153 The identity of this wreck as a submarine, and further that of HMSM C29, cannot be
confirmed without further investigation.
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Anomaly 72060
9.5.154 Anomaly 72060 comprises two clusters of material lying 28 m apart, with total
dimensions of 46.4 m by 17.5 m in width and 2.2 m in height. The cluster to the west
measures15.4 m by 8.5 m in width and 1.8 m in height, while the eastern cluster
measures 19.1 m by 14.4 m in width and 2.2 m in height. The multibeam bathymetry
clearly shows two anomalous small mounds positioned 28 m apart. The sidescan
image shows two distinct clusters of dark reflectors, although no coherent structure
can be determined.
9.5.155 This site has no associated magnetic anomaly, perhaps indicating that the site
contains no ferrous material, possibly suggesting a wooden wreck. The anomaly lies
within 20 m of the location of a recorded position of an unclassified broken wreck site,
lying in two parts 28 m apart.
Anomaly 72062
9.5.156 Anomaly 72062 measures 20.1 m by 5.8 m in width and 1.5 m in height. The
multibeam bathymetry image shows two anomalous mounds within the surrounding
seabed. The larger mound represents the wreck. The smaller mound, 49 m to the
south, is thought to be debris anomaly 72063. The sidescan sonar image shows a
clearly defined outline, elliptical in shape, consistent with a vessel. There is a large
magnetic anomaly of 383 nT, indicative of ferrous construction.
9.5.157 The anomaly is located 10 m from the recorded position of an unclassified wreck site.
Anomaly 72065
9.5.158 Anomaly 72065 measures 18 m by 7.2 m in width and 2.4 m in height. The
associated magnetic anomaly of 150 nT indicates the presence of a ferrous object.
The multibeam bathymetry shows an anomalous pointed mound compared with the
rolling surroundings on the seabed. The sidescan image shows a cluster of bright and
dark reflectors in an indistinct vessel shape, with some just to the west of the main
feature, indicating the wreck has broken up and possibly degraded.
9.5.159 The anomaly is located 6 m from the recorded position of the wreck of the British
Merchant Fishing Vessel Zefyr, which sunk after a collision with S Tanker Athenian
on 4 October 1960.

Magnetic anomalies
9.5.161 Two magnetic anomalies, 71948 and 71981, are particularly large (190 nT and
125 nT respectively), potentially indicating the presence of significant pieces of
ferrous debris or wrecks buried at these locations, and as such have been classified
as A1 anomalies.
Anomalies of uncertain origin of possible archaeological interest (A2)
9.5.162 The distribution of A2 anomalies of unconfirmed archaeological potential across the
marine archaeology study area is illustrated in Figure 9.9 and Figure 9.10.
9.5.163 Unlike the A1 confirmed potential anomalies which comprise clearly recognisable
anthropogenic objects (e.g., shipwrecks), A2 unconfirmed potential anomalies
represent objects or sites of likely anthropogenic origin that require further
investigation in order to fully clarify their nature and establish their archaeological
potential.
9.5.164 This section presents a general discussion of each “unconfirmed” potential anomaly
type within Subzone 2.
Debris
9.5.165 For the purposes of the archaeological review of the geophysical data, “debris” is
material in or on the seabed which appears to be anthropogenic in nature, but which
is not definable as a wreck. These anomalies may be wreckage or objects associated
with a nearby wreck. They may also be limited surface expressions of buried wrecks,
or the remains of substantially degraded wreck sites.
9.5.166 A total of 291 sites in Subzone 2 have been categorised as debris. The exact nature
of the anomalies defined as debris will only be answered through more detailed
survey or investigation. Until further information is available these sites should be
treated with caution and should be assumed to represent material related to wrecks,
or wreckage.
Dark reflectors
9.5.167 A total of 549 anomalies within Subzone 2 have been classified as dark reflectors.
These are described as possible debris but had unusually large dimensions.

Debris
9.5.160 Two sites 71996 and 71997 in the offshore cable route corridor have been
categorised as being of confirmed archaeological potential and as such are classified
as A1 anomalies. They are considered with Anomaly 71995 above

Mounds
9.5.168 “Mounds” are defined, for the archaeological review of geophysical data, as
anomalous areas which look different to the surrounding seabed. They have height
above the seabed and include elements of high geophysical reflectivity or show
evidence of structure, for which reason they are assessed to be anthropogenic in
origin. A total of the 35 such anomalies were identified within Subzone 2.
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Depression
9.5.169 The archaeological review of geophysical data identified a total of six anomalies
classified as ‘Depression' in Subzone 2.
9.5.170 Until further information is available these sites should be treated with caution and
must be assumed to represent material of archaeological interest.
Seabed disturbance
9.5.171 The archaeological review of geophysical data identified a total of 21 “seabed
disturbances” within Subzone 2. These are areas of seabed which are anomalous
when compared to the seabed features around them. The key difference between
mounds and seabed disturbances is that the latter have very little or no height or
elevation.
9.5.172 Until further information is available as to their precise nature, these anomalies
should be treated with caution and must be assumed to be material of archaeological
interest.
Magnetic
9.5.173 Some 43 of the identified anomalies within Subzone 2 are solely magnetic in nature
without any associated sidescan sonar or multibeam bathymetry contacts.
Anomalies of possible archaeological interest with no corresponding
geophysical anomaly (A3)
Recorded wrecks/obstructions
9.5.174 In addition to the identified wrecks, nine recorded wrecks and one recorded
obstruction are located within Subzone 2 but were not identified within the
geophysical datasets. These have been classified as A3 - Historic record of possible
archaeological interest with no corresponding geophysical anomaly. There are a
number of reasons why this could occur. The mobility of the loose sand and gravels
on the seabed could cover features; and there is also the possibility that these
locations have been poorly recorded meaning that the wrecks and obstructions are
actually located elsewhere.
9.5.175 There is a discrepancy within the record for 71223 as to whether it is a wreck or a lost
survey beacon from 1968. It has been retained due to the possibility of being a wreck
record. There are no recorded anomalies within the immediate vicinity although it is
located 600 m south of the anomaly 71220, thought to be a wreck.
9.5.176 71686 is the recorded location of a wreck sunk in 1915 but has been recorded as
“Dead”. It does not seem to have been found in any previous surveys and no
anomalies were identified at this location within any of the datasets.

9.5.177 71798 is the recorded position if the British S Trawler Recolo, sunk when mined on
26 April 1915. This wreck has been recorded as “Dead” with no previous survey
dimensions. There are no recorded anomalies within the vicinity.
9.5.178 71800 is the recorded position of the British S Trawler Grimbarian, sunk when mined
on 4 August 1915. This wreck has been recorded as “Dead” as it has not been seen
in previous surveys. There are no recorded anomalies within the vicinity.
9.5.179 71875 and 71876 are possibly records for the same unclassified wreck although
positioned 138 m apart. The record for 71875 states the wreck is “Live” and was last
seen in a survey undertaken 1989, with recorded dimensions of 6 m by 3 m in width
with a height of 0.5 m. Record 71876 only records the position and does not give any
information. No anomalies have been recorded within the vicinity of either of these
records.
9.5.180 71877 is the recorded position of an obstruction of lost CPT cones, rods and cable.
Notable debris was last seen in 2011, although not seen within this most recent
dataset. No anomalies have been recorded within the vicinity of either of these
records.
9.5.181 71925 is a recorded position of an unclassified “Live” wreck, last seen in 1989, with
recorded dimensions of 20 m by 6 m in width and a height of 1.2m. It is recorded as
being “well broken up with a debris scatter in 30 m square area”. However it has not
been identified within this set of data and the nearest recorded anomaly is 700 m
away. It is suggested that the sands and gravel that make up the seabed are very
mobile and therefore it is likely that any remaining debris will have been buried. It is
also possible that the position taken in 1989 is unreliable due to advances in
positioning technology. There is no record of a magnetic anomaly and one was not
found, further suggesting that the wreck could be wooden or made of another nonmagnetic material.
9.5.182 71949 is the recorded position of unclassified “notable debris”. Last recorded in 1986
with dimensions of 6 m by 6 m in width with no recorded height, with a second
contact 6 m away, measuring 3 m by 3 m in width. These positions have not been
identified within the most recent dataset and there are no recorded anomalies within
the immediate vicinity.
9.5.183 72036 is the recorded position of unclassified “notable debris”, possibly a live wreck,
last recorded in 1989. The identified dimensions are 12 m by 7 m in width with no
recorded height. No corresponding anomaly has been found at this position or within
its immediate vicinity within the most recent dataset.
Offshore Cable Route Corridor
9.5.184 The database of archaeological anomalies within the offshore cable route corridor,
including the intertidal zone, showing their archaeological potential is summarised in
Table 9.10.
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9.5.185 The locations of the geophysical anomalies within the cable route corridor and
intertidal zone are shown on Figure 9.9 and Figure 9.10, and are summarised in
Table 9.9 below. These anomalies can be further broken down by type, which reflects
archaeological interpretation and significance (see Table 9.11).
Table 9.10

Distribution of anomalies by archaeological potential rating within the
offshore cable route corridor.

Archaeological
Rating

Number of
anomalies

Interpretation

A1

26

Anthropogenic origin of archaeological interest.

A2

1,029

Uncertain origin of possible archaeological interest.

A3

14

Historic record of possible archaeological interest
with no corresponding geophysical anomaly.

Total

1,069

Wrecks
9.5.187 A total of 12 wrecks were identified within the offshore cable route corridor.
Anomaly 70045
9.5.188 Anomaly 70045 is a very large, distinct, but broad and complex magnetic anomaly
identified on a number of survey lines and measuring 1,143 nT in amplitude. The
anomaly correlates with three previously recorded EMU magnetic anomalies. There
are no associated sidescan sonar or multibeam bathymetry anomalies. The magnetic
anomaly is located some 40 m southeast of a recorded obstruction, also recorded as
the position of the wreck of the Yacht HMS Gael (though the site is recorded as an
obstruction). The vessel is reported to have sunk in 1940 and is recorded as dead,
and no anomalies suggesting debris or the remains of a structure were identified on
the seabed. However, the large magnetic anomaly identified at this location suggests
a significant degree of buried ferrous debris exists within the vicinity. The site possibly
comprises scattered buried ferrous debris rather than a coherent structure.
Anomaly 70077

Table 9.11

Anomalies of archaeological potential within the offshore cable route
corridor.

Anomaly Classification

Number of Anomalies

Wreck

12

Recorded Wreck/Obstruction

14

Debris

283

Rope/Chain

13

Dark Reflector

358

Bright Reflector

11

Seafloor Disturbance

19

Mound

38

Depression

0

Magnetic

321

Total

1,069

9.5.189 Anomaly 70077 is located at the recorded position of the wreck of the HMS Manx
Prince in the mouth of the Humber, some 15m south of the offshore cable route
corridor. It is a magnetic anomaly measuring 1558 nT in amplitude. Originally a
trawler, the Manx Prince was used as a minesweeper in both World War I (WWI)and
World War II (WWII) and was mined and sank in 1940. As with the anomaly 70045,
no visible debris has been identified on the seabed at this location, though the large
magnetic anomaly suggests the presence of a significant degree of buried ferrous
debris in the vicinity. Anomaly 70078 may be associated with this wreck.
Anomaly 70122
9.5.190 Anomaly 70122 is a previously unrecorded wreck site identified by all of the
geophysical equipment. It lies in the centre of the offshore cable route corridor at the
point where it turns south-westwards in its final approach to the landfall. Orientated
approximately northeast-southwest, the wreck is poorly defined and is mostly buried
by sand waves.

Anomalies of anthropogenic origin of confirmed archaeological interest (A1)
9.5.186 There are a total of 26 anomalies of anthropogenic origin of archaeological interest
within the cable route corridor.
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9.5.191 Because 70122 is only partially exposed, very little can be said about its condition
with any certainty. It appears to be a single structure, suggesting it is at least partially
intact, and the very large (21,233 nT) associated magnetic anomaly suggests it is
likely to be steel-hulled. However, this anomaly is so large that there is likely to be an
error within one of the data sets and the amplitude is exaggerated. Although no
wrecks or obstructions are recorded at this location, the location of the wreck of the
Vasco, currently recorded as dead and not identified during this assessment, is
located approximately 345 m to the northwest (70120). This wreck could potentially
be that of the Vasco, which sank in 1948.

Anomaly 70334
9.5.195 Anomaly 70334 is a very poorly defined possible wreck identified by all of the
geophysical equipment. It lies almost half way along the offshore cable route corridor
some 60 km from the mouth of the Humber. Characterised by a small mound in the
multibeam bathymetry data, no significant structure at all has been identified in the
sidescan sonar data, though a distinct magnetic anomaly of 849 nT suggests a
significant amount of ferrous debris. No wrecks or obstructions are recorded at this
location, and it could be a previously unrecorded wreck site or a second section of
wreck 70335, located approximately 145 m to the northeast.

Anomaly 70194
Anomaly 70335
9.5.192 Anomaly 70194 is a large, distinct wreck identified by all of the geophysical
equipment. It lies approximately 16 km offshore in the southern approaches to the
Humber. The wreck appears as a rectangular mound of debris and, although
restricted to a distinct area rather than being dispersed across a large section of the
seabed, no identifiable structure is visible suggesting the vessel is badly broken up
and degraded. The large magnetic anomaly of 9,070 nT suggests a significant
ferrous component to the debris.
9.5.193 70194 is reported to be one section of the SS Ravonia, a British stem cargo ship lost
in 1944 after a collision with the trawler HMT Eroicon, with the second section
reportedly laying approximately 1,170 m to the north-northeast and outside of the
current marine archaeology study area.

9.5.196 Anomaly 70335 is a small but distinct wreck lying close to 70334 identified by all of
the geophysical equipment. The wreck appears upright and generally intact, with
some structure visible, and orientated approximately northwest to southeast. No
debris field was identified, and the 215 nT magnetic anomaly suggests a significant
amount of ferrous debris is present. The wreck is located approximately 30 m west of
the position of an unnamed wreck recorded in the SeaZone database, and it is
interpreted as relating to this record. The wreck is very small and is possibly only one
section of a larger structure. The other section is possibly the previously mentioned
70334, though further work would have to be undertaken to ascertain whether these
anomalies are two parts of the same vessel or separate wreck sites.
Anomaly 70545

Anomaly 70332
9.5.194 Anomaly 70332 is another distinct wreck identified by all of the geophysical
equipment. The wreck is characterised by an elongate mound orientated
approximately northwest to southeast. The outline of a vessel can be seen within the
sidescan sonar data, though the structure appears half buried leaving three individual
upstanding structures the most obvious part of the wreck. The large magnetic
anomaly of 1991 nT suggests it is the remains of a steel hulled vessel. Although a
debris field was not identified, a single piece of debris identified approximately 18 m
off the north edge of the wreck is possibly related (70333) and is rated at A1. This
wreck is recorded as being the SS Nieuwland, a Dutch steam cargo vessel mined
and sunk in 1914.

9.5.197 Anomaly 70545 is an elongate area of reflectors with parallel structures on the edge
of a sand wave. No associated magnetic anomaly has been identified, but it could be
the remains of a wooden wreck periodically covered and uncovered by mobile
sediment. There are no recorded wrecks or obstructions in the vicinity of this
anomaly.
Anomaly 71035
9.5.198 Anomaly 71035 is an obvious wreck. The site is large (at least 105 x 18 m in extent)
and at its highest point stands 4 m proud of the seabed. This area probably
corresponds with the position of the ships’ engine and boilers and, along with the
large magnetic signature suggests that this is a metal wreck.
9.5.199 This anomaly lies within the cable route corridor just outside the southern boundary of
Subzone 2 and corresponds with the position of a wreck recorded by SeaZone
(UKHO 9370). Described by the UKHO as “live”, this large unidentified wreck was
first detected and swept clear by wire-drag by HMS Scott in 1964.
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Anomaly 71070
9.5.200 Anomaly 71070 represents a wreck located approximately 14 m outside of the
boundary of Subzone 2. The structure measures 23.5 m by 12.9 m by 0.4 m high.
9.5.201 The wreck is interpreted as being metal hulled, with structure amidships and a
defined hull shape. The wreck is collapsed and broken at one end. The wreck stands
upright and there is evidence of a debris field. The location of the anomaly coincides
with that of a known wreck location believed to be the wreck of the Perseus, a trawler
lost on 24 July 1915.
Anomaly 71869
9.5.202 Anomaly 71869 is a wreck measuring 6.9 m in length, 2.8 m in width and 2.9 m in
height. The multibeam bathymetry data shows a triangular shaped anomaly within the
seabed, indicating the presence of some form of structure. The sidescan sonar
images indicate three large dark reflectors with height very close together. An
associated very large magnetic anomaly of 713 nT suggests the presence of an
abundance of highly ferrous material. The wreck is located 9 m from the recorded
position of an unclassified wreck.

Anomalies of uncertain origin of possible archaeological interest (A2)
9.5.206 There are a total of 1,022 anomalies of uncertain origin of possible archaeological
interest within the cable route corridor.
Debris
9.5.207 A total of 283 sites in the offshore cable route corridor have been categorised as
debris.
9.5.208 The majority of these pieces of debris have been classified as A2 features of
uncertain archaeological potential, though five have been classified as A1 objects of
confirmed archaeological potential and are discussed in the relevant section.
Rope/chain
9.5.209 A total of 13 anomalies within the offshore cable route corridor have been classified
as a length of rope or chain. These features could be modern, though they could also
be attached to previously unrecorded wrecks which are currently buried within the
mobile seabed sediment.
Dark reflectors

Anomaly 73243
9.5.203 Anomaly 73243 is a large structure, measuring 38.4 m by 19.8 m in width and
standing 2.3 m in height. It comprises an elliptical mound, orientated east-west, with
variable height and angular appearance, visible within the multibeam bathymetry
data. The wreck is surrounded by irregular reflectors, suggesting a dispersal of
debris, and the central region appears to be partially buried. The wreck is associated
with a magnetic anomaly of 58 nT which indicates the presence of ferrous material.
The wreck is located 12 m from the recorded position of an unclassified wreck.
Debris
9.5.204 A total of five sites 70008, 70192 70193, 70333 and 71034 in the offshore cable route
corridor have been categorised as being of confirmed archaeological potential and as
such are classified as A1 anomalies.

9.5.210 A total of 358 anomalies within the offshore cable route corridor have been classified
as dark reflectors. They should be treated with caution and assumed to be material of
archaeological interest until further information is available as to their precise nature.
Bright reflectors
9.5.211 A total of 11 anomalies within the offshore cable route corridor have been classified
as bright reflectors.
9.5.212 None of the bright reflectors are associated with magnetic anomalies. They may
represent natural features, or may be of anthropogenic origin but absorb acoustic
energy, perhaps made of saturated wood or a synthetic material. They should be
treated with caution and assumed to be material of archaeological interest until
further information is available as to their precise nature.
Mounds

Magnetic
9.5.205 A total of nine magnetic anomalies 70006, 70088, 70116, 70117, 70142, 70144,
73252, 73286 and 73404 are particularly large (and visible on a number of survey
lines. These potentially indicate the presence of significant pieces of ferrous debris or
wrecks buried at these locations, and as such are classified as A1 anomalies.

9.5.213 A total of 38 Mounds have been recorded in the offshore cable route corridor.
Depression
9.5.214 No anomalies classified as ‘Depression’ have been recorded in the offshore cable
route corridor.
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Seabed disturbance
9.5.215 The archaeological review of geophysical data identified 19 “seabed disturbances”
within the offshore cable route corridor.
9.5.216 Until further information is available as to their precise nature, these anomalies
should be treated with caution and must be assumed to be material of archaeological
interest.
Magnetic
9.5.217 A total of 321 anomalies are purely magnetic in nature without any sidescan sonar or
multibeam bathymetry contacts.
9.5.218 A total of eight of these potentially indicate the presence of significant pieces of
ferrous debris or wrecks buried at these locations, and as such are classified as A1
anomalies and discussed in that section. The remaining magnetic anomalies also
potentially represent buried ferrous debris, but are classified as A2 anomalies.

The Humber REC
9.5.223 Although four sidescan sonar survey lines were collected for the Humber REC
intersect with Project Two, no geophysical anomalies were noted on any of these
lines within the bounds of Subzone 2.
9.5.224 Within the offshore cable route corridor, however, five sidescan sonar anomalies
were identified in the Humber REC data, only one of which (BA 1023) was rated by
the REC as being of “high” archaeological potential. It is described as a feature,
possibly broken, 175 m x 30 m in extent and orientated northwest to southeast and
lies just inside (approximately 16 m) the southern boundary of the offshore cable
route corridor buffer. The REC suggests that it may be related to a 19th century
wreck (UKHO 8801) which lies to the southeast, roughly 320 m outside of the
offshore cable route corridor.
9.5.225 The Humber REC also records six multibeam bathymetry anomalies within the
offshore cable route corridor. None are associated with SeaZone or NRHE records
and the REC assessed none to be better than “low” archaeological potential.

Anomalies of possible archaeological interest with no corresponding
geophysical anomaly (A3)

9.5.226 None of the Humber REC anomalies correlate with any anomalies identified in the
archaeological review of the EMU Ltd. and Fugro OSAE data.

9.5.219 A total of 14 recorded wrecks and obstructions are located within the offshore cable
route corridor but were not identified within the geophysical datasets. These have
been classified as A3 - Historic record of possible archaeological origin.

Results of Geoarchaeological Analysis of Geotechnical and Geophysical
Survey
Subzone 2 and the Offshore Cable Route Corridor (East)

Recorded wrecks/obstructions
9.5.220 Anomaly 70120 is the recorded location of the wreck of the Vasco, but no anomalies
were identified at this location within any of the datasets. A previously unidentified
wreck located approximately 345 m southeast of this location could actually be the
Vasco, (anomaly 70120) but more work would be needed to confirm or deny this.
9.5.221 Anomalies 70161, 70211, 70246, 70247, 70252, 70284 and 70429, are recorded
wrecks not identified by the geophysical data, while anomalies 70317, 70325, 71025
and 71026 are recorded obstructions. In addition, UKHO numbers 9396 and 9426 are
SeaZone records representing wrecks which are located in a small area not covered
by the geophysical survey of the cable route corridor. It is possible that these are all
inaccurately positioned and located elsewhere, or that they originally represented
ephemeral natural features that are either buried or no longer present at this location.

9.5.227 The mapping of the upper, Late Pleistocene and Early Holocene Botney Cut deposits
by the NSPP had already demonstrated the presence of extensive relict river valley
systems of this period in the area draining northwards into the lake/marine estuary of
the Outer Silver Pit. Their high potential for the preservation of Early Mesolithic
archaeology has been clearly defined (Gaffney et al., 2007).
9.5.228 Detailed logging of cores collected during the 2012 survey allowed a deposit model of
Quaternary sediments within the northern most part of the offshore cable route
corridor to be developed (Figure 9.11). The deposits encountered in the area were as
follows:

9.5.222 These sites should be treated with caution and must be assumed to represent wrecks
or wreckage until further information is available.
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Yarmouth Roads formation of fluvial, marine and shallow marine origin at depths
of 21.4 m to 80 m+ below the seabed;



Swarte Bank formation, containing glacial, estuarine and marine sediments at
depths of 15.8 m to 54.3 m below the seabed;



Boulders Bank and Lower Botney Cut formation: glacial sediments,
predominantly Late Devensian till, from immediately below the seabed sediment
to depths of up to 19.75 m below the seabed; and



Seabed Sediment.

9.5.229 Upper Botney Cut and Holocene alluvium were not observed in the 2012 core
samples, although a number of these boreholes were drilled close to known Botney
Cut channels. It was concluded that this may be because the glacial till material
within them may have derived from the lower fills of the channels, dating to the late
glacial period (Wessex Archaeology, 2013a).

9.5.235 The reality is likely to be a combination of the two interpretations: It is possible that
the larger channel features, especially 75114 (Table 9.14), were originally of glacial
origin that were later reactivated as fluvial channels. However, the more dendritic
form of the smaller Early Holocene terrestrial sediments, including the tributaries of
75114, indicates they are possibly solely fluvial in origin.

9.5.230 Holocene material was identified in the more extensive 2011 sampling, where a
number of the boreholes coincided with the main western channel mapped by the
NSPP and the 2011 geophysical survey (Fugro Geoconsulting Ltd, 2012). It seems
possible, based on seismic profiles of these channels (see Annex 5.9.1: Marine
Archaeological Technical Report, in particular Figure 6.6) that the Early Holocene
channels – which seem generally to have been 6 to 15 m deep and up to 180 m wide
– are cut into much wider and deeper channels cut by glacial melt water in the
preceding late glacial period. Some of these earlier channels reach depths of 40 m or
more, cutting right through the Boulders Bank glacial till to the underlying Swarte
Bank and Yarmouth Roads formations.

9.5.236 An additional set of features identified in Subzone 2 are coarse sediment deposits
possibly associated with Holocene marine transgression. These are of potential
importance to both archaeological and palaeoenvironmental studies, and are only
visible in the highest quality pinger data sets.
9.5.237 Although these features seem to be restricted to the northwest of Subzone 2, this is
also where the best quality data were collected so it is possible that they are also
present elsewhere.

9.5.231 Four cores drilled in Subzone 2 identified the Yarmouth Roads formation, the Swarte
Bank formation and the Boulders Bank formation.
9.5.232 The fill of these Early Holocene channels as documented by the Hornsea Zone
geotechnical surveys is largely grey-brown or olive-brown silty sands, sometimes with
traces of organic material towards their base. Sometimes boreholes drilled through
the lesser tributaries and fringes of these drainage systems, while the Holocene
deposits are much shallower, tend to reveal a greater component of organic material
and therefore, offer potentially the greatest amount of palaeoenvironmental data.
They are likely also to be the areas where former land-surfaces and therefore Early
Mesolithic archaeological remains are likely to be better preserved. They also
demonstrate that deposits of considerable archaeological significance lie at or very
close to the surface of the seafloor within and around these Early Holocene
palaeochannels.
9.5.233 Numerous palaeolandscape features of archaeological potential have been identified
within Subzone 2 (see Figure 9.11 to Figure 9.13). Within Subzone 2, two dominant
fluvial systems (75062/75103 and 75114) have been identified which correlate well
with previous work undertaken by both EMU and Wessex Archaeology.
9.5.234 While the location of Early Holocene features identified within the northernmost part
of the offshore cable route corridor by EMU correlates well with those identified by
Wessex Archaeology in Subzone 2 and along the Export Cable Route, the exact
interpretation of these features differs slightly. EMU interpret these channels as being
Botney Cut channels of glacial origin, while re-examination by Wessex Archaeology
indicates that they may be Early Holocene fluvial palaeochannels.
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Figure 9.11

Palaeolandscape features in the offshore cable route corridor south of Subzone 2.
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Figure 9.12

Palaeolandscape features in the western part of Subzone 2.
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Figure 9.13

Palaeolandscape features in the eastern part of Subzone 2.
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Offshore Cable Route Corridor west of Subzone 2
9.5.238 The geoarchaeology of the cable route corridor has been investigated both through
examination of the sub-bottom seismic data from geophysical surveys of the route
(Wessex Archaeology, 2013b), and the examination and limited sampling of
vibrocores (Krawiec et al., 2012, Wessex Archaeology, 2013a).
9.5.239 At the western end of the cable route corridor, a large channel feature (75000 on
Figure 9.14) containing extensive organic remains was identified by the geophysical
survey extending some 4.5 km seawards from the landfall. This was interpreted as
the remnants of the prehistoric (Mesolithic) course of the Humber. Vibrocores showed
this feature to be at least 5 m deep and to contain silty clays and sands containing
organic remains. Carbon-14 (C14) dates taken from samples in these boreholes
extended from Cal BC 11,140 to 10,800 to Cal BC 6100 to Cal BC 6350, reflecting
the fact that this area remained dry land into the later Mesolithic period (Krawiec et
al., 2012).
9.5.240 Some 3 km to the west of Inner Silver Pit a substantial north-south channel (75005),
around one kilometre wide and up to 15 m deep, was identified in the sub-bottom
seismic date. It has a deeper primary cut, believed to be Lower Botney Cut
(Devensian), and an upper fill thought to be Early Holocene.
9.5.241 A series of large Late Devensian/Early Holocene palaeofeatures were either side of
and within the Inner Silver Pit were recognised in both the vibrocore and the
geophysical data (Wessex Archaeology, 2013a; 2013b). In some cases in this area
the Early Holocene fills were found at or extremely close to the sea floor and are
therefore vulnerable to disturbance. A series of relatively shallow anastomosing
channels draining into the east side of Inner Silver Pit identified by the sub-bottom
seismic data – as previously mapped by the NSPP – look as though they contain
multiple recuts, indicating meandering channels.
9.5.242 Around 13 to 18 km east of Inner Silver Pit, the NSPP mapped a shallow valley,
which has been proposed as an area attractive to game and human settlement in the
Early Mesolithic. This contains traces of meandering Early Holocene channels (75020
and 75021, see Figure 9.14).
9.5.243 The next features of significance on the offshore cable route corridor are substantial
Late Devensian/Early Holocene channel features, 75024-5, more than 1.5 km wide,
feeding into the Sole Pit. Another smaller channel, 75026, a short distance to the east
is believed to be Early Holocene.
9.5.244 The final set of features within the offshore cable route corridor are a series of
dendritic channels that drain into the main western channel that runs across the
northern end of the offshore cable route corridor, described above. As with the
deposits within Subzone 2 these are covered by only a thin veneer of seafloor
sediment and are therefore vulnerable to seafloor disturbance.
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Figure 9.14

Shallow palaeographic features along the offshore cable route corridor.
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Cable route corridor

Overview of Marine Archaeological Potential
9.5.245 Based on the information gathered and detailed above, it is possible to reach some
overall conclusions regarding the significance of the archaeological receptors
affected by the construction, operation and maintenance, and decommissioning of
Project Two.
Subzone 2 and the Offshore Cable Route Corridor (East)
Palaeolandscapes
9.5.246 Information with respect to the palaeolandscapes of the area, as identified from the
geophysical and geotechnical surveys, supplements important recent studies, notably
the NSPP (Gaffney et al., 2007) and the Humber REC (Tappin et al., 2011). These
combined sources clearly show that, before it was inundated in the eighth millennium
BC, this area was crossed by a series of river valleys draining northwards into the
sea in Outer Silver Pit (as distinct from Inner Silver Pit). Analysis of borehole samples
has revealed that the lower sediments of these valleys comprise reworked glacial till
and can probably be dated to the end of the Devensian, pre-dating human
resettlement of the region. Only the Upper Botney Cut, generally 6 to 15 m deep and
up to 180 m wide, contain Early Holocene sediments in some cases with preserved
ancient ground surfaces. Sampling by the Humber REC and the boreholes in the
eastern part of the cable route corridor and Subzone 2 suggest that these deposits
can occur very close to the seafloor, while they may be covered by up to 1.5 m of
seafloor sediment in places. The likelihood of survival of the remains of Mesolithic
activity and settlement in these channels is high.
Maritime and aviation wrecks
9.5.247 This assessment has identified 19 wrecks within Subzone 2 and it lies within an area
that saw intensive military activity during WWI and WWII. The types of wrecks that
one might expect to find here are therefore:

Palaeolandscapes
9.5.248 Given the length of the cable route corridor, the levels of palaeolandscape potential
vary substantially. Data from geophysical and geotechnical surveys carried out in
2011 and 2012 has now mapped the location of Early Holocene features with
precision (see Figure 9.11 to Figure 9.13). This reveals the presence of Late
Devensian and Early Holocene channels concentrated within and beside the seafloor
trenches that the cable route corridor crosses on its way to shore: Well Hole, Sole Pit
and Inner Silver Pit. These lie at variable depths below the surface. Again these are
deposits which may well contain Early Mesolithic archaeological remains. The most
significant feature to the west of Inner Silver Pit is the large palaeofeature that
extends 4 km from the landfall and appears to be a segment of the palaeo-Humber.
Maritime and aviation wrecks
9.5.249 A total of 12 wrecks have been identified along the cable route corridor, with a
marked concentration of both wrecks and anomalies around the mouth of the
Humber, reflecting its importance as a historic and contemporary shipping route
(Wessex Archaeology, 2004). This is an area famous for wrecks caused by storms,
treacherous shifting sands and large numbers of losses, due mainly to mines, during
WWI and WWII. This is reflected in the comparatively high number of recorded
wrecks and NRHE Named Locations. There is also a significant group of wrecks
approximately half way along the cable route corridor, marking the traditional east
coast shipping routes.
9.5.250 Historical records and the NRHE Named Locations combine to suggest that there is a
fairly high possibility of aviation wrecks falling within the cable route corridor as it
approaches the shore and the former location of RAF North Coates. In particular a
number of Beaufighters from the Coastal Strike Wing are believed to have crashed
on the approach to the airfield from the sea.



Fishing boats from the past two centuries;

Intertidal zone



Longer-distance trading ships from all eras;

Palaeolandscapes



Shipwrecks from the two World Wars; and



Aviation wrecks from WWII in particular.

9.5.251 As an area of aggrading coastline, sediments are building up in the intertidal zone
and have been doing so for many centuries. The offshore vibrocores referred to
above, show that remains of Mesolithic land surface probably do survive in places at
depths of approximately 5.5 m below the sea floor. They are covered by marine silts
and sands laid down over the Middle and Later Holocene.
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Maritime and aviation wrecks

9.6.3

9.5.252 The process of aggradation has accelerated with human intervention over the past
millennium, through the building of sea defences and drainage of the coastal
marshland. It seems likely that remains of post-medieval and possibly earlier coastal
maritime activity – including wrecks and harbour/mooring installations – are
preserved beneath these deposits. The site of a wreck within the intertidal zone has
been observed and recorded within the intertidal walkover survey.
Data Limitations
9.5.253 Limitations on available third party data (i.e., SeaZone and NRHE) include potential
inaccuracies in gathering, transcription by others etc. Risks related to these have
been reduced or nullified through the interpretation of geophysical survey data.
9.5.254 No project specific geo-archaeological borehole fieldwork was undertaken for
Subzone 2. However, logs from previously retrieved cores were examined. Although
the cores are mostly bagged and thus not in ideal condition, the logs indicate a
broadly similar character in Subzone 2 to the Project One area and on this basis the
geoarchaeological data provided for Project Two is considered adequate.

9.6

Impact Assessment
Key Parameters for Assessment

9.6.1

The assessment scenarios listed in Table 9.12 have been selected as those having
the potential to result in the greatest effect on an identified receptor or receptor group.
These scenarios have been selected from the details provided in the project
description (Volume 1, Chapter 3: Project Description) in order to inform a ‘worst case
scenario’. Effects of greater adverse significance than those presented here are not
predicted to arise should any other development scenario based on details within the
project Design Envelope (e.g., different turbine layout) to that assessed here be taken
forward in the final design scheme.

9.6.2

In assessing the effects of the proposals on marine archaeology the assessment has
been undertaken on the basis of i) the greatest area of near-surface sediments
disturbed and ii) the greatest penetration depth of foundations. These two
assessments are undertaken as they have very different effects on the marine
historic environment, making it difficult to identify which option can best be said to
represent the greatest effect.
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Temporary impacts of cable laying in the intertidal zone on the settings of terrestrial
heritage assets, including Haile Sand Fort and Bull Sand Fort, both Grade II listed
buildings, was considered. However distance from the proposed works, and, in the
case of terrestrial assets, the effect of screening by trees, buildings and landform, led
to the conclusion that impacts of this kind could be no more than negligible and they
have therefore not been assessed here.

Table 9.12

Design envelope scenario considered within assessment of potential impacts on Marine Archaeology and Ordnance.

Potential impact

Direct/ Indirect

Maximum adverse scenario

Justification

Construction phase
Subzone 2

Construction of wind turbine
generators, offshore HVAC
collector substations, offshore
HVDC converter stations,
accommodation platforms and,
inter-array and platform interconnector cables within Subzone 2
causing the removal or disturbance
of sediments resulting in a potential
effect on near-surface prehistoric
land surfaces.

Construction of wind turbine
generators, offshore HVAC
collector substations, offshore
HVDC converter stations,
accommodation platforms and,
inter-array and platform interconnector cables within Subzone 2
resulting in a potential effect on
shipwrecks and aircraft wrecks.

Direct

Direct

Seabed disturbance (area) up to:
2
- 2.04 km due to installation of 360 5 MW wind turbine
generators with gravity base foundations and scour protection;
2
- 0.08 km due to installation of six offshore High Voltage
Alternating Current (HVAC) collector substations with jacket
(suction pile) foundations and scour protection;
2
- 0.10 km due to installation of two offshore High Voltage Direct
Current (HVDC) converter stations with jacket (suction pile)
foundations and scour protection;
2
- 0.01 km due to installation of two accommodation platforms
with gravity base foundations and scour protection;
2
- 0.47 km due to jack-up barge deployments for up to 360
5 MW turbines, six offshore HVAC collector substations, two
offshore HVDC converter stations and two accommodation
platforms (assuming six spud cans per barge and three jackup operations per turbine);
2
- 6.75 km from burial of 675 km of inter-array cables, via
ploughing/ trenching/jetting/rock cutting/ surface laying with or
without post cable protection (10 m corridor);
2
- 0.10 km from burial of 10 km of inter-accommodation platform
cables, via ploughing/ trenching/jetting/rock cutting/ surface
laying with or without post cable protection (10 m corridor);
2
- 3.00 km from burial of 300 km of platform inter-connector
cables, via ploughing/ trenching/jetting/rock cutting/ surface
laying with or without post cable protection (10 m corridor); and
2
- 0.49 km from cable barge anchor placement associated with
cable laying for two vessels for inter-array, interaccommodation platform and platform inter-connector cables
(nine anchors per barge repositioned every 500 m).
Total seabed disturbance area of up to 13.04 km2.
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The greatest area of seabed near-surface disturbance
within Subzone 2 (resulting from HVDC transmission) has
the largest potential to impact upon, and subsequently
affect, prehistoric land surfaces.
This scenario will result in the greatest area of near-surface
sediment disturbance (e.g., prehistoric land surfaces).
Where gravity base foundations are identified as the worst
case for the greatest near-surface sediment disturbance,
only the top 5 m of the seabed sediment will be affected
(due to seabed preparation). Gravity base foundations will
not affect more deeply buried remains such as the lower
parts of Early Holocene palaeo-channels and earlier
sediments, such as the Swarte Bank and Yarmouth Roads
formations.

The greatest area of seabed near-surface disturbance
within Subzone 2 (resulting from HVDC transmission) has
the largest potential to impact upon, and subsequently
affect, shipwrecks and aircraft wrecks.

Potential impact

Construction of wind turbine
generators, offshore HVAC
collector substations, offshore
HVDC converter stations,
accommodation platforms with
jacket (driven pile) foundation
installation within Subzone 2
causing the removal or disturbance
of sediments resulting in a potential
effect on deeply buried prehistoric
land surfaces.

Seabed preparation in connection
with gravity base foundation
installation and sand wave
clearance associated with cable
installation within Subzone 2
causing sediment deposition on the
seabed resulting in a potential
effect on a variety of heritage
assets.

Direct/ Indirect

Direct

Direct

Maximum adverse scenario

Justification

Seabed disturbance (volume) up to:
3
- 5,038,560 m due to the installation of 120 15 MW wind turbine
generators with jacket (suction pile) foundations (up to four
piles per turbine, each with a maximum diameter of 21.1 m to
a depth of up to 30 m);
3
- 254,520 m due to the installation of six offshore HVAC
collector substations with jacket (suction pile) foundations
(1,414 m2 per platform, with piles to a maximum depth of
30 m);
3
- 339,300 m due to the installation of two offshore HVDC
converter stations with jacket (suction pile) foundations
(5,655 m2 per platform, with piles to a maximum depth of
30 m); and
3
- 42,420 m due to the installation of two accommodation
platforms with jacket (suction pile) foundations (707 m2 per
platform, with piles to a maximum depth of 30 m).
Total seabed disturbance volume of up to 5,674,800 m3.

The greatest volume of seabed disturbance within
Subzone 2 (resulting from HVDC transmission) has the
largest potential to impact upon, and subsequently affect,
prehistoric land surfaces.
For the majority of infrastructure (with the exception of the
offshore HVAC collector substations and offshore HVDC
collector substations), jacket foundations will cause less
disruption in terms of the area of seabed affected but will
penetrate to a considerably greater depth than gravity base
foundations. There may therefore, be a greater effect on
more deeply buried remains such as the lower parts of
Early Holocene palaeo-channels and earlier sediments,
such as the Swarte Bank and Yarmouth Roads formations.

Gravity base installation for up to 360, 5 MW turbines, six offshore
HVAC collector substations, two offshore HVDC converter stations
and two accommodation platforms.
Gravity base foundations will result in deposition of granular material
of a depth of 1.5 m within approximately 500 m of the works.
Sandwave clearance activities associated with inter-array, platform
inter-connector and inter-accommodation platform cables.
Deposition of up to 492,900 m3 of material to depths of up to 1.5 m.

The greatest volume of sediment disturbance and
associated sediment deposition (resulting from the
maximum number of turbines, accommodation platforms,
and HVDC transmission) has the largest potential to impact
upon, and subsequently affect, heritage assets.
Seabed preparation for gravity base foundations will have
a larger volume of spoil arisings when compared with
jacket or monopile foundations.
The deposition from these spoil arisings will affect
elements of the historic environment on the seabed (i.e.,
wrecks). It will not affect more deeply buried remains such
as Early Holocene palaeochannels and earlier sediments,
such as the Swarte Bank and Yarmouth Roads formations.
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Potential impact

Direct/ Indirect

Maximum adverse scenario

Justification

Offshore Export Cable Route Corridor
Construction of offshore HVAC
reactive compensation substations
and export cables within the export
cable route corridor causing the
removal or disturbance of
sediments resulting in a potential
effect on prehistoric land surfaces.

Construction of offshore HVAC
reactive compensation substations
and export cables within the export
cable route corridor resulting in a
potential effect on shipwrecks and
aircraft wrecks.

Sandwave clearance associated
with cable installation along the
export cable route corridor causing
sediment deposition on the seabed
resulting in a potential effect on a
variety of heritage assets.

Direct

Direct

Direct

Seabed disturbance (area/volume) up to:
2
3
- 0.001 km and 42,420 m due to the installation of two offshore
HVAC reactive compensation substations with jacket (suction
pile) foundations (707 m2 per platform, with piles to a
maximum depth of 30 m);
2
- 0.01 km due to installation of scour protection for two offshore
HVAC reactive compensation substations with jacket (suction
pile) foundations;
2
- 0.003 km due to jack-up barge deployments for up to two
offshore HVAC reactive compensation substations (assuming
six spud cans per barge and three jack-up operations per
turbine);
2
- 12.00 km from burial of 1,200 km (eight trenches of 150 km in
length) of export cables, via ploughing/ trenching/jetting/rock
cutting/dredging/surface laying with or without post cable
protection (10 m corridor); and
2
- 0.59 km from cable barge anchor placement associated with
cable laying for two vessels for export cables (nine anchors
per barge repositioned every 500 m).
Total seabed disturbance of up to 12.60 km2.

The greatest area of seabed disturbance (resulting from
HVAC transmission) has the largest potential to impact
upon, and subsequently affect prehistoric land surfaces.
Jacket foundations will result in the greatest area of nearsurface sediments and volume of more deeply buried
sediments (potentially affecting remains such as the lower
parts of Early Holocene palaeo-channels and earlier
sediments, such as the Swarte Bank and Yarmouth Roads
formations).

The greatest area of seabed disturbance (resulting from
HVAC transmission) has the largest potential to impact
upon, and subsequently affect shipwrecks and aircraft
wrecks.

Sandwave clearance will result in deposition of granular material;
each placement of material is likely to form a mound of up to 1 m in
height at the centre of the mound, reducing to negligible height at
the edge of the mound.

The greatest volume of sediment disturbance and
associated sediment deposition (resulting from sandwave
clearance) has the largest potential to impact upon, and
subsequently affect, heritage assets.
The deposition from sandwave clearance activities along
the cable route corridor will affect elements of the historic
environment on the seabed (i.e., wrecks). It will not affect
more deeply buried remains such as Early Holocene
palaeochannels and earlier sediments, such as the Swarte
Bank and Yarmouth Roads formations.

Seabed disturbance (area) up to:
2
- 2.19 km due to installation of export cables via
trenching/ploughing/jetting, anchor placement and the
purposeful grounding of the cable laying barge (assuming
habitat loss within the entire cable convergence zone and
temporary working areas).

This will affect elements of the historic environment on or
within the top approximate 5 m of the intertidal sediment.
Cable installation in the intertidal will not affect more deeply
buried remains such as the lower parts of Early Holocene
palaeo-channels and earlier sediments, such as the Swarte
Bank and Yarmouth Roads formations, except possibly at
and near the sea defence wall should trenchless methods
be used.

Intertidal Convergence Zone and Temporary Working Areas
Cable installation within the
intertidal area may affect buried
shipwrecks, navigation poles, jetty
revetments or remains or other
archaeological evidence for past
coastal activities.

Direct
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Potential impact

Direct/ Indirect

Maximum adverse scenario

Justification

Operation and Maintenance Phase

Maintenance of the scheme may
involve the deployment of jack-up
vessel spud feet and other vessel
moorings which may affect
prehistoric land surfaces through
the removal or disturbance of
sediments.

Direct

Seabed disturbance (area) up to:
2
- 0.8 km due to jack-up barge deployments for 360 wind turbine
generators, six offshore HVAC collector substations, two
offshore HVDC converter stations and two accommodation
platforms (assuming six spud cans per barge and five jack-up
operations per structure).

The greatest area of seabed disturbance (resulting from
the maximum number of turbines, accommodation
platforms and HVDC transmission) has the largest
potential to impact upon, and subsequently affect,
prehistoric land surfaces within Subzone 2.
Jack-up spud feet placements will affect elements of the
historic environment on the seabed or just below the
seabed sediment (i.e., prehistoric land surfaces). It will not
affect more deeply buried remains such as the lower parts
of Early Holocene palaeo-channels and earlier sediments,
such as the Swarte Bank and Yarmouth Roads formations.

Decommissioning Phase
Foundation cutting/removal and
cable removal which may affect
prehistoric land surfaces through
the removal or disturbance of
sediments.
Foundation cutting/removal and
cable removal may affect may
affect known shipwrecks and
aircraft wrecks.

Direct

Direct

Total seabed disturbance (area) as per construction phase, with the
exception of foundation installation (and associated scour):
2
- Subzone 2 - 10.72 km ;
2
- Export cable route corridor - 12.59 km ; and
2
- Intertidal - 2.19 km .
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The greatest area of seabed disturbance (resulting from
HVDC transmission) has the largest potential to impact
upon, and subsequently affect, prehistoric land surfaces.
The greatest area of seabed disturbance (resulting from
HVDC transmission) has the largest potential to impact
upon, and subsequently affect, shipwrecks and aircraft
wrecks.

Assessment Criteria and Impact Assessment Methodology
9.6.4

9.6.5

9.6.6

9.6.7

Table 9.13

Sensitivity

The impact assessment methodology was designed to evaluate potential changes to
the baseline conditions of archaeological receptors, both positive and negative, as a
result of planned construction, operation and decommissioning activities.
The process of assessing impacts of the Project Two proposals on the marine
archaeological resource, having identified the key elements of the archaeological
baseline, is to assess the likely levels of impacts of the proposed development
against the value and sensitivity of the identified resource.

The overall effect of any impact of development has a strong correlation to the
sensitivity of the receptor, its value and vulnerability. The first of these can be
indicated by designated status although the lack of knowledge about the offshore
marine environment means that many high value receptors have yet to be identified.
Vulnerability can include the condition of a receptor, the degree to which it can be
affected by changes in its environment, such as can occur to buried organic deposits
when they are disturbed, or may depend on the depth to which they are buried.
These issues are summarised in Table 9.13.
Definitions of terms relating to impact are summarised in Table 9.14, below.

9.6.9

Assessments of overall effect are reached by comparing impact magnitudes with the
sensitivity of the receptor. This process is summarised in Table 9.15 below which
sets out how assessments of the overall significance of development are arrived at.
The matrices are used primarily to illustrate the path by which these conclusions are
reached. The key tool used to reach them is informed professional judgement.
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Definition

Negligible

Poor example and/or little or no potential to contribute to knowledge
and understanding and/or outreach. Assets with little or no surviving
archaeological interest.

Low

Feature of Local Importance or below average example and/or low
potential to contribute to knowledge and understanding and/or
outreach.
Includes wrecks of ships and aircraft that do not have statutory
protection or equivalent significance, but have local importance or low
potential based on a formal assessment of their importance in terms
of build, use, loss, survival and investigation (‘BULSI’ system).

Medium

Feature of Regional Importance or average example and/or moderate
potential to contribute to knowledge and understanding and/or
outreach.
Includes wrecks of ships and aircraft that do not have statutory
protection or equivalent significance, but have regional importance or
moderate potential based on a formal assessment of their importance.
Other submerged palaeo-landscape features and deposits likely to
date to periods of prehistoric archaeological interest are of Medium
sensitivity.

High

Feature of International/National Importance or best known/above
average example and/or significant/high potential to contribute to
knowledge and understanding and/or outreach.
Includes all wrecks of ships and aircraft with statutory protection under
the Protection of Wrecks Act 1973, Ancient Monuments and
Archaeological Areas Act 1979 or Protection of Military Remains Act
1986, plus as-yet undesignated sites that are demonstrably of
equivalent significance.
Known submerged prehistoric sites with the confirmed presence of
largely in situ artefactual material and landscape features with
demonstrable potential to include artefactual material are also of High
sensitivity.

Very high

Receptors of national or international importance that are highly
vulnerable to impacts that may arise from the project and
recoverability is long term or not possible.

The tables below set out the basic criteria of the sensitivity of marine archaeological
assets (Table 9.13) and the impact magnitude (Table 9.14) of marine archaeological
assets. It is based on available standards and guidance (COWRIE, 2007; 2008), best
practice, consultation and on professional judgement gained from previous project
experience. The definitions are based on the glossary of the Highways Agency
Design Manual for Roads and Bridges (Highways Agency, 2008).

9.6.8

Definition of terms relating to the sensitivity of Marine Archaeology.

Table 9.14

Definition of terms relating to the magnitude of an impact upon Marine
Archaeology.

Assessment of Significance
Designed in mitigation measures adopted as part of the project

Magnitude

Definition

No change

No change from baseline conditions.

Negligible

Very slight change from baseline condition. Change barely
distinguishable, approximating to the ‘no change’ situation.

Low

Minor shift away from baseline conditions. Change arising from the
loss/alteration will be discernible but underlying
character/composition/attributes of baseline condition will be similar to
pre-development circumstances/patterns.

Medium

Loss of, or alteration to, more key elements/features of the baseline
conditions such that post development
character/composition/attributes of baseline will be partially changed.

High

Total loss of, or major alteration to, key elements/features of the
baseline (pre-development) conditions such that post development
character/composition/attributes will be fundamentally changed and
may be lost from the site altogether.

9.6.11

As part of the project design process a number of designed-in mitigation measures
have been proposed to reduce the potential for impacts on marine archaeology
(Table 9.16). These measures are considered standard industry practice for this type
of development. For further details, please refer to Volume 1, Chapter 5:
Environmental Impact Assessment Methodology.

9.6.12

The following measures are designed to mitigate the impact of the construction phase
of development upon known sites, and to establish the presence of unknown sites.
These form the basis for the detailed procedures set out in the Draft WSI (Annex
5.9.2: Archaeological Monitoring and Mitigation: Draft Written Scheme of
Investigation).

Table 9.16

Designed-in mitigation measures adopted as part of the project with respect
to Marine Archaeology.

Mitigation measure adopted as part of the
project
Table 9.15

Matrix used for assessment of significance showing the combinations of
receptor sensitivity and the magnitude of effect.

Sensitivity of
receptor

Magnitude of Impact
No Change

Negligible

Low

Medium

High

Negligible

Negligible

Negligible

Negligible
or minor

Negligible
or minor

Minor

Low

Negligible

Negligible
or minor

Negligible
or minor

Minor

Minor or
moderate

Medium

Negligible

Negligible
or minor

Minor

Moderate

Moderate or
major

High

Negligible

Minor

Minor or
moderate

Moderate or
major

Major or
substantial

Moderate
or major

Major or
substantial

Substantial

Very high

9.6.10

Negligible

Minor

For the purposes of this assessment any effect that is moderate, major or
substantial is considered to be significant in EIA terms. Any effect that is minor or
below is not significant.

Justification

The identification and implementation of
Archaeological Exclusion Zones (AEZs)
around A1 sites identified as having
‘confirmed’ archaeological potential as well
as those A3 sites presently identified as
‘records only’.

To avoid impacts on sites of identified
archaeological significance.

All anomalies of ‘unconfirmed’ A2
archaeological potential to be taken into
account during final design. Should this
indicate possible impacts on such sites, in
consultation with English Heritage, further
AEZs may be implemented.

To avoid impacts on sites of archaeological
importance.

Mitigation of unavoidable direct impacts on
known sites of archaeological significance:
Options include i) preservation by record; ii)
stabilisation; iii) detailed analysis and
safeguarding of otherwise comparable sites
elsewhere.

To offset the effects of disturbance/
destruction of irreplaceable archaeological
remains.

Implementation of the Offshore Renewables
Protocol for Archaeological Discoveries
(Crown Estate, 2010b) for unexpected
archaeological discoveries made during the
course of development.

The protection and, if necessary recording of
sites/objects of archaeological significance
affected by the development.
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Mitigation measure adopted as part of the
project

9.6.13

Best practice favours the preservation in situ of archaeological remains; therefore the
ideal mitigation for archaeological remains is avoidance (COWRIE, 2007). For the
proposed Project Two development, AEZs have been established that prohibit
development-related activities within their extents, which vary depending upon the
nature of the wreck. The final development layout will take into account these
preliminary zones, which may evolve or be removed (with the agreement of English
Heritage) as the project progresses, subject to layout designs and additional
subsequent surveys that may be required. All exclusion zones will be marked on final
detailed design drawings. If impacts cannot be avoided, measures to reduce, remedy
or offset disturbance will be agreed.

9.6.14

In view of their potential archaeological significance, AEZs (either in the form of
individual AEZs or clusters) will be placed around the 49 anomalies classified as
being of A1 ‘confirmed’ archaeological interest (including 31identified wrecks) and the
24 wrecks currently classified as A3 ‘records only’ (historic record of possible
archaeological interest with no corresponding geophysical anomaly). In addition, an
AEZ which includes Anomalies 71034 and 71035 will include a further four anomalies
which appear to be associated with the site and which are excluded from the
statistics given in Table 9.17, below because they are located just outside the
boundary of the cable route corridor. All A1 and A3 wrecks will be protected by AEZs
with a 50 m buffer from the maximum known extents of the identified anomalies. As
the anomalies often occur in clusters this leads to the identification of a total of 62
AEZs, a number of which contain multiple anomalies (see Table 9.17 for details).
Although ‘records only’ wrecks represent a location where no remains have been
identified in the geophysical data assessed to inform this review, remains may still be
present, either fragmentary or buried. These AEZs are illustrated in Figure 9.15.

Justification

Archaeologists to be consulted in the
preparation of any pre-construction
ROV/diver surveys and, if appropriate, in
monitoring/checking of data.

To avoid impacts on unrecognised
archaeological sites and/or to improve
understanding of identified sites of potential
archaeological significance.

Archaeologists to be consulted in the
preparation of pre-construction cable route
clearance or other pre-construction
clearance operations and, if appropriate, to
carry out watching briefs of such work.

To record archaeological remains that may
be affected by pre-construction clearance
operations.

Final turbine locations to avoid
archaeological constraints identified in preconstruction surveys.

To avoid direct impacts to wrecks, aircraft
losses and any other archaeological remains
identified on the seabed.

Further analysis and dating of samples
recovered during pre-construction
geotechnical surveys in areas where impacts
on deposits of geoarchaeological/
palaeoenvironmental significance seems
likely.

To offset the impacts of development on
sediments of geoarchaeological/
palaeoenvironmental importance (e.g., in
Subzone 2) and enhance knowledge of the
offshore marine archaeological resource.

To provide archaeological input to future
geotechnical surveys where deposits of
known archaeological potential are likely to
be affected. This may include the presence
of a geoarchaeologist on board the survey
vessel and a provision for sampling, analysis
and reporting of recovered cores.

To offset the impact of development activities
likely to impact areas of known
geoarchaeological and palaeoenvironmental
significance

Results of all geoarchaeological
investigations to be compiled in a final report
which considers the use of a sediment
deposit model.

To ensure that the results of analysis
undertaken in support of Hornsea Project
Two are placed in their broader context and
made available to the scientific community
and wider public

To ensure archaeological input into
specifications for and ensure archaeological
analysis of any further pre-construction
geophysical surveys.

To avoid impacts on sites of archaeological
importance.

Provision for a watching brief of cable burial
in the intertidal zone.

Preservation by record of any unidentified
archaeological remains or sediments that
may be affected by cable laying in the
intertidal zone.

Table 9.17

Distribution of anomalies and AEZs by archaeological potential rating and
number of AEZs.

Archaeological
Rating
A1
A2

A3
Total
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Survey area

Number of
anomalies

Number of
AEZs

Subzone 2

23

20

Cable Route

26

21

Subzone 2

941

0

Cable Route

1029

0

Subzone 2

10

10

Cable Route

14

14

Total number of
anomalies/ AEZs
49/41
0

24/24
73/65

9.6.15

All A1 anomalies less than 10 m long will be buffered by 50 m from the recorded
edges of the wreck. All A1 anomalies with unknown dimensions and A3 anomalies
will be buffered by 50 m from the recorded centre point of the wreck. There are in
addition clusters where two or more A1 anomalies lie within 100 m of one another creating single larger exclusion areas.

9.6.16

In Subzone 2, there will be a total of 30 AEZs, protecting 23 A1 and 10 A3 anomalies.
Of these 23 A1 anomalies, 18 are protected by individual AEZs and the remaining
five are protected by two clusters. The 10 A3 anomalies in Subzone 2 are protected
by individual 50 m AEZs.

9.6.17

9.6.18

9.6.19

Within the cable route corridor there will be a total of 35 AEZs, protecting 26 A1 and
14 A3 anomalies. Of these 26 A1 anomalies, 15 are protected by individual AEZs and
the remaining nine are protected by four clusters. The remaining 14 A3 anomalies are
protected by individual 50 m AEZs.
Wreck material can often be spread over a wide area in the vicinity of a wreck site
and the buffers are expected to incorporate such material within their boundaries, the
details of which will be outlined in the Draft WSI. In order to further refine the
exclusion zone it is suggested that the results of any pre-construction seabed survey
(i.e., diver or ROV), and any other sites of potential archaeological interest are
inspected by a suitably qualified archaeologist. It may also be appropriate to have a
suitably qualified archaeologist(s) involved in such survey work. In addition, in order
to maximise the potential benefits of such work, it would be advantageous to seek
archaeological advice prior to its implementation. The results of such surveys will be
used to inform the final siting of wind turbines.

9.6.20

Where preservation in situ is not practicable, disturbance of archaeological sites or
material should be offset by appropriate and satisfactory measures, also known as
preservation by record. In these circumstances, the effects of the development can
be offset by carrying out excavation and recording prior to the impact occurring
(COWRIE, 2007). The impact of the development may also be offset by restabilising
sites that have been destabilised, but not destroyed, or by detailed analysis and
safeguarding of otherwise comparable sites elsewhere.

9.6.21

It is likely that previously unknown wrecks, archaeological sites or material may only
be encountered during the course of the installation and/or decommissioning of a
scheme. Procedures therefore need to be in place to allow for such eventualities.

9.6.22

The Offshore Renewables Protocol for Archaeological Discoveries (Crown Estate,
2010b) will be adopted, which will provide for the reporting of archaeological
discoveries made during the course of the development. This covers the reporting
and investigating of unexpected archaeological discoveries encountered during
construction and installation work, informed by the guidance of appropriately and
qualified archaeologists. This protocol further makes provision for the institution of
temporary exclusion zones around areas of possible archaeological interest, for
prompt archaeological advice and, if necessary, for archaeological inspection of
important features prior to further construction in the vicinity. It complies with the
Merchant Shipping Act 1995, including notification of the Receiver of Wreck, and
accords with the JNAPC Code of Practice for Seabed Developers.

9.6.23

In view of the potential for the presence of palaeolandscapes and associated
prehistoric sites, and unidentified wrecks, there should be archaeological involvement
during the pre-construction cable route clearance, and any similar activity undertaken
within the area of the wind farm development. Watching briefs will be appropriate
where seabed material is brought to the surface, for example during pre-lay grapnel
runs. These proposals may be refined on the basis of the results of any further
marine geophysical, geotechnical or diver/ROV surveys.

A further 1,970 ‘unconfirmed’ (A2) geophysical anomalies were identified as of
potential anthropogenic origin and archaeological interest, although the geophysical
signatures were not clear enough to identify what they represent. In order to facilitate
the design of the development scheme, buffers are not currently proposed for these
anomalies. However, they may also be subject to AEZs and should be assessed on a
case-by-case basis in agreement with English Heritage if the final proposed Project
Two development layout indicates that they will be impacted. If they are likely to be
impacted by the proposed development, these anomalies would require further
archaeological investigation to confirm or deny their origin, and to allow an
assessment of their relative importance. It is possible that these anomalies could
represent material from wreck sites of considerable age and be, from an
archaeological viewpoint, more important than those already suggested for exclusion.
However, the anomalies may also represent modern debris of no archaeological
significance.
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Figure 9.15

Location of Proposed AEZs.
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9.6.24

9.6.25

9.6.26

Further to the work of the NSPP and Humber REC, supported by the findings of this
assessment, we have a detailed understanding of the location, extent and, to a lesser
degree, the character of late Pleistocene and Early Holocene palaeochannels within
the Project Two area. Given the potential significance and importance of these
channels, provision should be made for sampling, dating and detailed analysis of
core samples that may have been recovered from these features during preconstruction geotechnical surveys.
Where additional geotechnical work is planned in these areas to provide engineering
design data, provision should be made for the complete recovery of cores that will
also aid interpretation of these channels, in particular to identify channels believed to
be of Holocene date that may contain pre-inundation material and/or organic
deposits. These cores should be obtained in accordance with available guidance
(Gribble and Leather, 2010). The objectives of this scheme of analysis take into
account current research in line with the requirements of English Heritage and/or the
Department of Culture, Media and Sport.
The results of geoarchaeological analysis carried out during EIA and pre-construction
surveys should be compiled into a final report that will provide a detailed and fully
referenced presentation of the final conclusions of this work. This will be carried out
by a qualified and experienced geoarchaeologist and will include a sediment deposit
model based on that already developed as a result of the work carried out during EIA
surveys (see Annex 5.9.1: Marine Archaeological Technical Report; Wessex
Archaeology, 2013a).

9.6.27

This impact assessment has highlighted how the current level of data available for
many wrecks and geophysical anomalies precludes a full understanding of the sites
and is insufficient to assess importance. Therefore, where appropriate to a potentially
significant impact, further geophysical, geotechnical and ROV/diver survey
programmes should be designed inclusive of archaeological objectives to assist
further site evaluation and to support further advice concerning mitigation.

9.6.28

The potential for the survival of sediments in the intertidal zone relating to past
environments as well as remains of wrecks and coastal maritime installations has
been described above. In the absence of clear information regarding the position and
character of any such remains, it will therefore be necessary for the installation of
cables – and any associated drilling/boring – to be subject to an archaeological
watching brief. This should be carried out in accordance with Institute for
Archaeologists (IfA) guidance. The Draft WSI (Annex 5.9.2: Archaeological
Monitoring and Mitigation: Draft Written Scheme of Investigation) prepared to
accompany this Environmental Statement has been prepared in accordance with
existing guidance (including COWRIE, 2007). It reflects the mitigation strategy set out
above and in accordance with the Model Clauses for Archaeological Written
Schemes of Investigation: Offshore Renewables Projects (Crown Estate, 2010a). It
includes information about areas of high archaeological potential and sets out

procedures for watching briefs, preservation by record, offsetting damage, and how to
handle the discovery of previously unidentified material. Once the final development
layout has been established, the Draft WSI can be finalised and methodologies for
any further work can be assessed and incorporated. Mitigation specific to any further
identified impacts will be established.
Construction phase
9.6.29

The effects of the construction of Project Two have been assessed on marine
archaeology in the offshore study area. The environmental impacts arising from the
construction of Project Two are listed in Table 9.12 along with the Design Envelope
parameters against which each construction phase impact has been assessed.

9.6.30

A description of the significance of effect upon marine archaeology receptors caused
by each identified impact is given below.
Subzone 2

Construction of wind turbine generators, offshore HVAC collector substations, offshore
HVDC converter stations, accommodation platforms and, inter-array and platform interconnector cables within Subzone 2 causing the removal or disturbance of sediments
resulting in a potential effect on near-surface prehistoric land surfaces.
9.6.31

Our understanding and knowledge of submerged prehistoric archaeology and palaeoland surfaces in Subzone 2, notably the Holocene Botney Cut channels is relatively
detailed thanks to the NSPP, the Humber REC and the analysis of geophysical and
geotechnical surveys. These sources indicate that the area contains a series of
infilled Late Pleistocene/Early Holocene river valleys draining northwards into what is
now the Outer Silver Pit. It has been demonstrated that they contain relatively
undisturbed organic remains and sediments deposited when these features were
important terrestrial waterways, almost certainly attractive to contemporary human
populations. This evidence combines to suggest that exceptionally well-preserved
archaeological sites of this period are very likely to exist within and alongside these
channels, although it is impossible to tell exactly where they may occur.
Magnitude of impact

9.6.32
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The impact of the construction of foundations for the wind turbines and offshore
platforms will be localised. Gravity base foundations in particular are likely to affect
shallower sediments within relict Early Holocene features and channels, although it
may well leave substantial proportions of underlying palaeochannels intact. Where
impacts do occur they will generally be negative and irreversible and result in a
permanent change to the receptor.

9.6.33

9.6.34

9.6.35

The laying of inter-array and platform inter-connector cables and the anchoring of
cable-lay vessels in Subzone 2 during the construction process will take place in an
area where the buried remains of Early Holocene palaeolandscapes, while
widespread, is intermittent. Where such impacts coincide with Early Holocene
features, impacts are likely as the sediments within these features tend to be close to
the surface of the seafloor. Where impacts do occur they will generally be negative
and irreversible and result in a permanent change to the receptor.
The mitigation measures proposed provide as high a measure as is currently
practicable of enabling preservation by record, through further survey and analysis of
the palaeoenvironmental record.
Any impacts on palaeolandscapes and any associated archaeological remains will be
permanent. It is predicted that the impact will affect the receptor directly. However,
given the widespread extent and depth of the palaeochannels and the relatively
limited nature of the impacts by comparison, they are predicted to be local in spatial
extent. On this basis, the magnitude is considered to be low.

Significance of effect
9.6.41

Construction of wind turbine generators, offshore HVAC collector substations, offshore
HVDC converter stations, accommodation platforms and, inter-array and platform interconnector cables within Subzone 2 resulting in a potential effect on shipwrecks and
aircraft wrecks.
9.6.42

9.6.37

9.6.38

Prehistoric archaeological receptors of the kind known to exist in Subzone 2 can be
regarded as of potential national and international importance in contributing to our
understanding of the UK and Europe’s earliest human populations and should be
regarded as high value receptors.
Due to their non-renewable and finite nature, prehistoric archaeological receptors will
not recover from direct construction impacts, such as foundation or cable installation,
where these coincide with the receptor. This will result in a permanent change to the
receptor.
In places, up to 1.5 m of seabed sediment has been found overlying the early
Holocene sediments, although in other areas little or no overlying sediment was
identified in boreholes. It is therefore likely that these sediments, if present, will be
affected by the construction of foundations and laying of cables within Subzone 2.

9.6.39

It is less easy to assess the impact of the development on archaeological sites and
objects, which are most likely to be relatively ephemeral remains of Mesolithic
settlement. While no sites are known to exist for certain, it seems highly probable that
they exist in this area and in all probability, given their waterlogged nature, are
exceptionally well-preserved. Such sites could be of national significance.

9.6.40

Buried prehistoric land surfaces are deemed to be of moderate vulnerability,
irrecoverable and of high value. The sensitivity of the receptor is considered to be
high.

A total of 23 A1 and ten A3 anomalies have been recognised within Subzone 2.
Magnitude of impact

9.6.43

The impacts of the construction of foundations on shipwrecks and aircraft wrecks in
Subzone 2 will be localised, but where they do occur they will generally be negative
and irreversible and result in a permanent change to the receptor.

9.6.44

Wrecks, by their nature, are limited in extent. Any impacts would be permanent. It is
predicted that any impacts would affect the receptor directly. Where wreck locations
are already known, mitigation measures for their avoidance and protection, including
the implementation of AEZs, are set out in paragraphs 9.6.13 to 9.6.19.

9.6.45

The impacts of and the laying of inter-array cables on known shipwrecks/aircraft
wrecks in Subzone 2 will be limited to the relatively narrow corridor of the cable
trench. The extent of the impacts on these archaeological receptors can thus be
considered to be local, but where they do occur they will generally be negative and
irreversible and result in a permanent change to the receptor.

9.6.46

Measures to protect and record wrecks whose existence has not yet been identified
and are discovered during construction, including the implementation of the Offshore
Renewables Protocol for Archaeological Discoveries (Crown Estate, 2010b), are set
out in paragraphs 9.6.22 to 9.6.23. On the basis of these mitigation measures, the
magnitude of impact on known and unknown wrecks is considered to be low.

Sensitivity of receptor
9.6.36

The magnitude of impact of the construction of wind turbine generators, offshore
HVAC collector substations, offshore HVDC converter stations, accommodation
platforms and, inter-array and platform inter-connector cables within Subzone 2 will
therefore be low on prehistoric landscapes, which are receptors of high sensitivity.
The effect will, therefore, be of minor adverse significance, which is not significant in
EIA terms.
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Sensitivity of receptor
9.6.47

9.6.48

The value assigned to a ship or aircraft wreck site is, to a large degree, site specific
and will vary from site to site. A ship may have historical importance at a local,
national or international level as a result of its association with a historical event or
figure. Wartime losses, or a vessel whose sinking was associated with a loss of life,
may have a level of importance directly associated with that loss of life. Vessels
which are key to, or representative of, specific periods of maritime development may
also be regarded as important. Alternatively, a vessel may have a level of
archaeological importance based on the rarity of its representation within the
maritime archaeological record and/or its cargo. Aircraft crash sites have significance
for remembrance and commemoration, an implicit heritage value as historic artefacts,
and automatic legal protection through the Protection of Military Remains Act 1986.
Any known shipwreck and aircraft wreck receptor must be regarded as a high value
receptor.
Due to the non-renewable and finite nature of wrecks, where construction impacts
associated with foundation or cable installation coincide with the receptor, it will not
recover, resulting in a permanent change.

9.6.53

Jacket (driven pile) foundations, where they do disturb Early Holocene
palaeofeatures and associated archaeology, which are generally less than 15 m deep
and rarely more than 40 m, may affect the full sediment sequence. The depth of the
jacket (driven pile) foundations means that they may also disturb more deep remains
that have the potential to contain Lower and/or Middle Palaeolithic hominin remains.

9.6.54

The mitigation measures proposed provide as high a measure as is currently
practicable of enabling preservation by record, through further survey and analysis of
the palaeoenvironmental record.

9.6.55

Any impacts on palaeolandscapes and any associated archaeological remains will be
permanent. It is predicted that the impact will affect the receptor directly. However,
given the widespread extent and depth of the palaeochannels and the relatively
limited nature of the impacts by comparison, they are predicted to be local in spatial
extent. On this basis, the magnitude is considered to be low.
Sensitivity of receptor

9.6.56

Our understanding and knowledge of submerged prehistoric archaeology and palaeoland surfaces is relatively detailed thanks to the NSPP, the Humber REC and
archaeological analysis of geophysical and geotechnical surveys. This evidence
combines to suggest that exceptionally well-preserved archaeological sites of this
period are very likely to exist within and beside these channels.

9.6.57

The magnitude of impact of the construction of wind turbine generators, offshore
HVAC collector substations, offshore HVDC converter stations, accommodation
platforms and, inter-array and platform inter-connector cables within Subzone 2 will
be low, while the sensitivity of the receptor remains medium to high. The effect will,
therefore, be minor adverse, which is not significant in EIA terms.

Prehistoric archaeological receptors of this kind can be regarded as of potential
national and international importance in contributing to our understanding of the UK
and Europe’s earliest human populations and should be regarded as high value
receptors.

9.6.58

Construction of wind turbine generators, offshore HVAC collector substations, offshore
HVDC converter stations, accommodation platforms with jacket (driven pile) foundation
installation within Subzone 2 causing the removal or disturbance of sediments resulting
in a potential effect on deeply buried prehistoric land surfaces.

Due to their non-renewable and finite nature, prehistoric archaeological receptors will
not recover from direct construction impacts, such as foundation or cable installation,
where these coincide with the receptor. This will result in a permanent change to the
receptor.

9.6.59

It is less easy to assess the effect of the development on archaeological sites and
objects, which are most likely to be relatively ephemeral remains of Mesolithic
settlement. While no sites are known to exist for certain, it seems highly probable that
they exist in this area and in all probability, given their waterlogged nature, are
exceptionally well-preserved. Such sites would be of national significance.

9.6.60

Buried prehistoric land surfaces are deemed to be of moderate vulnerability,
irrecoverable and of high value. The sensitivity of the receptor is considered to be
high.

9.6.49

Ship and aircraft wrecks are deemed to be of high vulnerability, irrecoverable and of
medium to high value. The overall sensitivity of this class of receptor in Subzone 2 is
therefore, considered to be medium to high.
Significance of effect

9.6.50

9.6.51

Should jacket (driven pile) foundations be preferred, the likely effect on buried ancient
land surfaces and associated archaeological remains is likely to be as follows:
Magnitude of impact

9.6.52

The impacts of jacket (driven pile) foundations on buried ancient land surfaces and
associated archaeological remains will be localised and will leave the majority of
underlying palaeochannels in Subzone 2 intact. However, where impacts do occur
they will generally be negative and irreversible and result in a permanent change to
prehistoric land surfaces.
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Significance of effect
9.6.61

The magnitude of impact of the construction of wind turbine generators, offshore
HVAC collector substations, offshore HVDC converter stations, accommodation
platforms and, inter-array and platform inter-connector cables within Subzone 2 will
therefore be low on prehistoric landscapes, which are receptors of high sensitivity.
The effect will, therefore, be of minor adverse significance, which is not significant in
EIA terms.

Offshore Export Cable Route Corridor
Construction of offshore HVAC reactive compensation substations and export cables
within the export cable route corridor causing the removal or disturbance of sediments
resulting in a potential effect on prehistoric land surfaces.
9.6.67

Seabed preparation in connection with gravity base foundation installation and sand
wave clearance associated with cable installation within Subzone 2 causing sediment
deposition on the seabed resulting in a potential effect on a variety of heritage assets.
Magnitude of impact
9.6.62

Modelling indicates that the geographical extent of this impact will be small and
localised, with minimal increase in sediment deposition (see Chapter 1: Marine
Processes).

9.6.63

Impacts on marine archaeology will be permanent. It is predicted that the impact will
affect archaeological receptors indirectly. The magnitude is considered to be
negligible.

Magnitude of impact
9.6.68

The impacts of Project Two on prehistoric archaeological receptors in the cable route
corridor will be limited to the footprint of the cable laying activities and location of the
offshore HVAC reactive compensation substation. In places, the effect may be limited
given the presence of seafloor silts of varying depth overlying in situ Late
Pleistocene/Early Holocene deposits. However, where impacts do occur they will
generally be negative and irreversible and result in a permanent change to the
receptor.

9.6.69

The offshore HVAC reactive compensation substations are the only element of the
proposals whose position has been decided at this point. They would be located
approximately half way along the cable route corridor approximately 7 km east of
Silver Pit (see Figure 9.1). At this point a tolerance of 250 m is still being allowed for
micro-siting. While any wrecks would be avoided, the foundations could remove a
substantial volume of Early Holocene fluvial sediments should they survive in this
area.

9.6.70

The mitigation measures proposed provide as high a measure as is currently
practicable of enabling preservation by record, through further survey and analysis of
the palaeoenvironmental record.

9.6.71

Any impacts on palaeolandscapes and any associated archaeological remains will be
permanent. It is predicted that impacts will affect the receptor directly. Given the fact
that palaeochannels along the cable route corridor occur in discreet groups with large
areas of low potential in between, and given the relatively limited nature of the
impacts, they are predicted to be local in spatial extent. On this basis, the magnitude
of impact is considered to be low.

Sensitivity of receptor
9.6.64

The deposition of sediment on the seabed is considered to be potentially positive in
nature as it may contribute to the preservation of non-renewable archaeological sites
and material through burial.

9.6.65

Marine archaeological receptors are deemed to be of moderate to high vulnerability,
irrecoverable and of high value. Where sediment deposition occurs, archaeological
receptors are not likely to be affected and their sensitivity to this impact can therefore
be considered negligible.
Significance of effect

9.6.66

The results of the Project Two surveys have clearly shown that the features of
palaeoenvironmental significance along the cable route corridor do lie in relatively
discreet groups adjacent to the deep channels along its route, particularly Inner Silver
Pit and Sole Pit.

The magnitude of impact will be negligible and the sensitivity of the receptor is also
negligible. The effect will, therefore, be of negligible significance, which is not
significant in EIA terms.
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Sensitivity of receptor
9.6.72

Our understanding and knowledge of submerged prehistoric archaeology and palaeoland surfaces along the cable route corridor, such as the palaeochannels identified
beside Inner Silver Pit (Figure 9.14) is relatively detailed thanks to the NSPP, the
Humber REC and the archaeological analysis of geophysical and geotechnical
surveys. These sources indicate that in certain discreet portions of the route – notably
in and around the deep channels of Well, Hole, Sole Pit and Silver Pit – there are
palaeochannels containing preserved Late Pleistocene and Early Holocene
sediments and land surfaces. It has been demonstrated that these features contain
relatively undisturbed organic remains and sediments deposited when these features
were important terrestrial waterways, almost certainly attractive to contemporary
human populations.

9.6.73

Prehistoric archaeological receptors of this kind can be regarded as of potential
national and international importance in contributing to our understanding of the UK
and Europe’s earliest human populations and should be regarded as high value
receptors.

9.6.74

Due to their non-renewable and finite nature, prehistoric archaeological receptors will
not recover from direct construction impacts, such as foundation or cable installation,
where these coincide with the receptor. This will result in a permanent change to the
receptor.

9.6.75

In places, up to 1.5 m of seabed sediment has been found overlying the early
Holocene sediments, although in other areas little or no overlying sediment was
identified in boreholes. It is therefore possible that cable laying may affect sensitive
sediments where they survive.

9.6.76

It is less easy to assess the effect of the development on archaeological sites and
objects, which are most likely to be relatively ephemeral remains of Mesolithic
settlement. While no sites are known to exist for certain, it seems highly probable that
they exist in this area and in all probability, given their waterlogged nature, are
exceptionally well-preserved. Such sites would be of national significance.

9.6.77

The analysis of borehole and geophysical data has not identified any Early Holocene
palaeofeatures at the proposed offshore HVAC reactive compensation substation
location. It is therefore unlikely that the substation foundations will have an impact on
such deposits and any associated archaeological remains. These include the Anglian
Swarte Bank channels and the underlying Cromerian Yarmouth Roads Formation,
dating from around 780,000 to 478,000 BP. A borehole on the proposed substation
site did indicate the presence of Egmond Ground sediments, including organic
material, of Wolstonian Age at around 18 m below the seabed. Hominin finds from
this period have been found in the UK and any such remains within the Project Two
area would be highly significant. It should be recognised, though, that any such
remains are likely to be relatively unusual. Prehistoric archaeological receptors of this
kind can be regarded as of potential national and international importance in
contributing to our understanding of the UK and Europe’s earliest human populations
and should be regarded as high value receptors. Due to their non-renewable and
finite nature, prehistoric archaeological receptors will not recover from direct
construction impacts from monopole foundation construction. This will result in a
permanent change to the receptor.

9.6.78

Buried prehistoric land surfaces are deemed to be of moderate vulnerability,
irrecoverable and of high value. The sensitivity of the receptor is considered to be
medium.
Significance of effect

9.6.79

The magnitude of impact of the construction of offshore HVAC reactive compensation
substations and export cables within the offshore cable route corridor will be low on
prehistoric landscapes, a receptor of medium sensitivity. The effect will, therefore, be
of minor adverse significance, which is not significant in EIA terms.

Construction of offshore HVAC reactive compensation substations and export cables
within the export cable route corridor resulting in a potential effect on shipwrecks and
aircraft wrecks.
9.6.80

A total of 26 A1 and 14 A3 anomalies have been recorded within the cable route
corridor.
Magnitude of impact

9.6.81
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The impacts of Project Two on known shipwrecks and aircraft wrecks in the cable
route corridor will be limited to the footprint of the cable laying activities and location
of the offshore HVAC reactive compensation substation. The extent of the impacts on
these archaeological receptors can thus be considered to be local, but where they do
occur they will generally be negative and irreversible and result in a permanent
change to the receptor.

9.6.82

9.6.83

9.6.84

9.6.85

9.6.86

Wrecks, by their nature, are limited in extent. Any impacts would be permanent. It is
predicted that any impacts would affect the receptor directly. Where wreck locations
are already known, mitigation measures for their avoidance and protection, including
the implementation of AEZs, are set out in paragraphs 9.6.13 to 9.6.19. Measures to
protect and record wrecks whose existence has not yet been identified and are
discovered during construction, including the implementation of the Offshore
Renewables Protocol for Archaeological Discoveries (Crown Estate, 2010b), are set
out in paragraphs 9.6.22 to 9.6.23. On the basis of these mitigation measures, the
magnitude of impact on known and unknown wrecks is considered to be low.

Sandwave clearance associated with cable installation along the export cable route
corridor causing sediment deposition on the seabed resulting in a potential effect on a
variety of heritage assets.
Magnitude of impact
9.6.88

Modelling indicates that the geographical extent of this impact will be small and
localised, with minimal increase in sediment deposition (see Chapter 1: Marine
Processes).

9.6.89

Sensitivity of receptor

Impacts on marine archaeology will be permanent. It is predicted that the impact will
affect archaeological receptors indirectly. The magnitude is considered to be
negligible.

The value assigned to a ship or aircraft wreck site is, to a large degree, site specific
and will vary from site to site. As a whole the known shipwreck and aircraft wreck
receptor must be regarded as a high value receptor.

Sensitivity of receptor

Due to the non-renewable and finite nature of wrecks, where construction impacts
associated with cable installation coincide with the receptor, it will not recover,
resulting in a permanent change. The information available regarding wrecks and
aerial losses along the cable route corridor indicates the density of recorded historic
wrecks grows very substantially from about half way between Subzone 2 and the
coast. Many of these are believed to have sunk as the result of striking mines during
WWI and WWII. There are also extensive records indicating the likely presence of
much older wooden wrecks in the approaches to the Humber.
The southern of the two proposed offshore HVAC reactive compensation substations
is located some 600 m northwest of recorded wreck 70317, 290 m southwest of
anomaly 70315 and 430 m northwest of anomaly 70316, the latter two of unconfirmed
archaeological potential. The northern of the two proposed offshore HVAC reactive
compensation substations is located some 440 m northwest of anomaly 70315 and
600 m southwest of anomaly 70313, a further anomaly of unconfirmed archaeological
potential. The two proposed offshore HVAC reactive compensation substations will
therefore affect none of these identified receptors.
Ship and aircraft wrecks are deemed to be of high vulnerability, irrecoverable and of
medium to high value. The overall sensitivity of this class of receptor in the cable
route corridor is considered to be medium to high.

9.6.90

The deposition of sediment on the seabed is considered to be potentially positive in
nature as it may contribute to the preservation of non-renewable archaeological sites
and material through burial.

9.6.91

Marine archaeological receptors are deemed to be of moderate to high vulnerability,
irrecoverable and of high value. Where sediment deposition occurs, archaeological
receptors are not likely to be affected and their sensitivity to this impact can therefore
be considered negligible.
Significance of effect

9.6.92

Intertidal Convergence Zone and Temporary Working Areas
Cable installation within the intertidal area may affect buried shipwrecks, navigation
poles, jetty revetments or remains or other archaeological evidence for past coastal
activities.
9.6.93

Significance of effect
9.6.87

The magnitude of impact of the construction of offshore HVAC reactive compensation
substations and export cables within the offshore cable route corridor will be low on
wrecks, receptors of medium to high sensitivity. The effect will, therefore, be minor
adverse, which is not significant in EIA terms.

The magnitude of impact will be negligible and the sensitivity of the receptor is also
negligible. The effect will, therefore, be of negligible significance, which is not
significant in EIA terms.

A number of remains of potential heritage interest are known to be located within the
intertidal area.
Magnitude of impact

9.6.94
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The cable will be buried in the intertidal zone (low water to seawall) using jetting,
ploughing or trenching or a combination of these techniques while trenchless
techniques (such as Horizontal Directional Drilling (HDD), thrust boring, auger boring
or pipe ramming) will be used to cross the seawall. If any remains of archaeological
importance are disturbed by this, impacts will be negative and irreversible and result
in a permanent change to the receptor.

9.6.95

Any impacts on archaeological remains will be permanent. It is predicted that impacts
will affect the receptor directly. Given the shifting and quickly aggrading nature of this
coastline and the relatively limited, linear nature of the proposed impacts, it is
assessed that they will be local in extent. The magnitude is considered to be low.
Sensitivity of receptor

9.6.96

Understanding of buried archaeological remains within the intertidal zone is relatively
limited, at least partly owing to the aggrading nature of the sediments in this area.
Historic records indicate that North Cotes Haven, recorded as a minor harbour since
the medieval period, was formerly located in this area. This suggests that remains of
coastal installations as well as wrecks of all periods may well exist below the
relatively featureless sands visible today.

9.6.97

Due to their non-renewable and finite nature, such remains are likely to be adversely
and permanently damaged by the proposed cable installation.

9.6.98

Buried remains of this kind are deemed to be of high vulnerability, irrecoverable and
of low to high value depending on their character. The sensitivity of the receptor is
considered to be high.
Significance of effect

9.6.99

Maintenance of the scheme may involve the deployment of jack-up vessel spud feet and
other vessel moorings which may affect prehistoric land surfaces through the removal
or disturbance of sediments.
Magnitude of impact
9.6.103 The most significant impacts upon prehistoric remains on or buried beneath the sea
floor will take place during construction. Where maintenance impacts coincide with
Early Holocene features, impacts are likely as the sediments within these features
tend to be close to the surface of the seafloor. Where impacts do occur they will
generally be negative and irreversible and result in a permanent change to the
receptor.
9.6.104 The mitigation measures proposed provide as high a measure as is currently
practicable of enabling preservation by record, through further survey (during the
construction phase) and analysis of the palaeoenvironmental record.
9.6.105 Any impacts on palaeolandscapes and any associated archaeological remains will be
permanent. It is predicted that any impacts would affect the receptor directly. Given
the widespread extent and depth of the palaeochannels and the relatively limited
nature of the impacts by comparison; they are predicted to be local in spatial extent.
On this basis, given the very limited nature of the likely disturbance, the magnitude of
impact is considered to be negligible.

The magnitude of impact of cable installation in the intertidal zone will be low on
archaeological receptors of high sensitivity. The overall significance of effect will,
therefore, be minor adverse which is not significant in EIA terms.
Future monitoring (construction phase)

9.6.100 The Draft WSI (Annex 5.9.2: Archaeological Monitoring and Mitigation: Draft Written
Scheme of Investigation) sets out in detail procedures and protocols for
archaeological input to and monitoring of ongoing survey and construction activities.
Operation and maintenance phase
9.6.101 The effects of the operation and maintenance of Project Two have been assessed on
marine archaeology in the offshore study area. The environmental impacts arising
from the operation and maintenance of Project Two are listed in Table 9.12 along
with the Design Envelope parameters against which each operation and maintenance
phase impact has been assessed.
9.6.102 A description of the significance of effects upon marine archaeology receptors
caused by each identified impact is given below.

Sensitivity of receptor
9.6.106 As established within the baseline assessment, there are widespread relict landscape
features of late glacial/early Holocene date of archaeological potential within Subzone
2 and the cable route corridor. They are relatively vulnerable to shallow disturbance
of the seafloor; the older Pleistocene sediments being much too deeply buried to be
affected by operation and maintenance activities.
9.6.107 Prehistoric archaeological receptors of this kind can be regarded as of potential
national and international importance in contributing to our understanding of the UK
and Europe’s earliest human populations and should be regarded as high value
receptors.
9.6.108 Due to their non-renewable and finite nature, prehistoric archaeological receptors will
not recover from direct operation and maintenance impacts which would result in a
permanent change to the receptor.
9.6.109 Buried prehistoric land surfaces are deemed to be of moderate vulnerability,
irrecoverable and of high value. The sensitivity of the receptor is considered to be
medium.
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Significance of effect
9.6.110 The deployment of jack-up vessel spud feet and other vessel moorings will therefore
represent a negligible magnitude on prehistoric landscapes, a receptor of medium
sensitivity. The effect will, therefore, be of minor adverse significance, which is not
significant in EIA terms.
Future monitoring (operation and maintenance phase)
9.6.111 The Draft WSI (Annex 5.9.2: Archaeological Monitoring and Mitigation: Draft Written
Scheme of Investigation) sets out in detail procedures and protocols for
archaeological input to and monitoring of maintenance operations.
Decommissioning phase
9.6.112 The impacts of the decommissioning of Project Two have been assessed on marine
archaeology in the offshore study area. The environmental effects arising from the
decommissioning of Project Two are listed in Table 9.12 along with the Design
Envelope parameters against which each decommissioning phase impact has been
assessed.
9.6.113 A description of the significance of impacts upon marine archaeology receptors
caused by each identified impact is given below.
Foundation cutting/removal and cable removal which may affect prehistoric land
surfaces through the removal or disturbance of sediments.
Magnitude of impact
9.6.114 The most significant impacts upon prehistoric remains on or buried beneath the sea
floor will take place during construction. The anticipated activities during
decommissioning will involve only relatively shallow and localised disturbance of the
sea-floor as a result of cutting existing foundations, removing cables using grapples
(if this is required) and, perhaps most significantly, anchoring and mooring of vessels
carrying out the decommissioning work.
9.6.115 The mitigation measures proposed provide as high a measure as is currently
practicable of enabling preservation by record, through further survey (during the
construction phase) and analysis of the palaeoenvironmental record.

Sensitivity of receptor
9.6.117 As established within the baseline assessment, there are widespread relict landscape
features of late glacial/early Holocene date of archaeological potential within Subzone
2 and the cable route corridor. They are relatively vulnerable to shallow disturbance
of the seafloor; the older Pleistocene sediments being much too deeply buried to be
affected by decommissioning activities.
9.6.118 Prehistoric archaeological receptors of this kind can be regarded as of potential
national and international importance in contributing to our understanding of the UK
and Europe’s earliest human populations and should be regarded as high value
receptors.
9.6.119 Due to their non-renewable and finite nature, prehistoric archaeological receptors will
not recover from direct decommissioning impacts which would result in a permanent
change to the receptor.
9.6.120 Buried prehistoric land surfaces are deemed to be of moderate vulnerability,
irrecoverable and of high value. Based on the information available at the time of
writing, the sensitivity of the receptor is expected to be medium.
Significance of effect
9.6.121 Based upon the information available at the time of writing, foundation
cutting/removal, cable removal and the deployment of jack-up vessel spud feet and
other vessel moorings is expected to represent a negligible magnitude on prehistoric
landscapes, a receptor of medium sensitivity. The effect will, therefore, be of minor
adverse significance, which is not significant in EIA terms.
Foundation cutting/removal and cable removal may affect may affect known shipwrecks
and aircraft wrecks.
Magnitude of impact
9.6.122 The impacts of decommissioning activities on known shipwrecks/aircraft wrecks in
Subzone 2 will be largely limited to the effects of mooring/anchoring. The extent of
the impacts on these archaeological receptors can thus be considered to be local, but
where they do occur they will generally be negative and irreversible and result in a
permanent change to the receptor.

9.6.116 Any impacts on palaeolandscapes and any associated archaeological remains will be
permanent. It is predicted that any impacts would affect the receptor directly. Given
the widespread extent and depth of the palaeochannels and the relatively limited
nature of the impacts by comparison, they are predicted to be local in spatial extent.
Based upon the information available at the time of writing (the very limited nature of
the likely disturbance) the magnitude of impact is expected to be negligible.
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9.6.123 Wrecks, by their nature, are limited in extent. Any impacts would be permanent. It is
predicted that any impacts would affect the receptor directly. Where wreck locations
are already known, mitigation measures for their avoidance and protection, including
the implementation of AEZs, are set out in paragraphs 9.6.13 to 9.6.19. Measures to
protect and record wrecks whose existence has not yet been identified and are
discovered during construction, including the implementation of the Offshore
Renewables Protocol for Archaeological Discoveries (Crown Estate, 2010b), are set
out in paragraphs 9.6.22 to 9.6.23. Based upon the information available at the time
of writing, as well as the mitigation measures set out in paragraphs 9.6.22 to 9.6.23,
the magnitude of impact on known and unknown wrecks is expected to be low.

9.7

Cumulative Assessment Methodology
9.7.1

The following assessment presents the Cumulative Impact Assessment (CIA) with
regard to Project Two, taking account of the knowledge of the environment and other
development activities in the vicinity of the development.

9.7.2

The projects and plans selected as relevant to this assessment are based upon the
results of a screening exercise undertaken as part of the ‘CIA long list’ of projects
(see Annex 4.5.1: Cumulative Effects Screening Matrix). Each project on the CIA long
list has been considered on a case by case basis for scoping in or out of this
chapter’s assessment based upon data confidence, effect-receptor pathways and the
spatial/temporal scales involved. The specific projects/plans scoped in as relevant to
this chapter are presented in Table 9.18 below. Further detail of the approach to
screening and CIA is provided in Volume 1, Chapter 5: Environmental Impact
Assessment Methodology.

9.7.3

In assessing the cumulative impact for Project Two, it is important to bear in mind that
other projects/plans under consideration will have differing potential for proceeding to
an operational stage and hence a differing potential to ultimately contribute to a
cumulative impact with Project Two. For example, relevant projects/plans that are
already under construction are likely to contribute to cumulative impact with Project
Two (providing effect or spatial pathways exist), whereas projects/plans not yet
approved or not yet submitted are less certain to contribute to such an impact, as
some may not achieve approval or may not ultimately be built due to other factors.
For this reason all relevant projects/plans considered cumulatively alongside Project
Two have been allocated into ‘Tiers’, reflecting their current stage within the planning
and development process. This allows the CIA to present several future development
scenarios, each with a differing potential for being ultimately built out. Appropriate
weight may therefore be given to each scenario (tier) in the decision making process
when considering the potential cumulative impact associated with Project Two (e.g., it
may be considered that greater weight can be placed on the Tier 1 assessment
relative to Tier 2). An explanation of each tier is included below:

Sensitivity of receptor
9.6.124 The value assigned to a ship or aircraft wreck site is, to a large degree, site specific
and will vary from site to site. As a whole the known shipwreck and aircraft wreck
receptor must be regarded as a high value receptor.
9.6.125 Due to the non-renewable and finite nature of wrecks, where decommissioning
impacts coincide with the receptor, it will not recover, resulting in a permanent
change. The information available regarding wrecks and aerial losses in Subzone 2
indicates a fairly even distribution of such wrecks across the area.

Cumulative Impact Assessment

9.6.126 Ship and aircraft wrecks are deemed to be of high vulnerability, irrecoverable and of
medium to high value. Based on the information available at the time of writing, the
overall sensitivity of this class of receptor in the cable route corridor is expected to be
medium to high.
Significance of effect
9.6.127 Based upon the information available at the time of writing, foundation
cutting/removal, cable removal and the deployment of jack-up vessel spud feet and
other vessel moorings is expected to represent a low magnitude on wrecks,
receptors of medium to high sensitivity. The effect will, therefore, be of minor
adverse significance, which is not significant in EIA terms.
Future monitoring (decommissioning phase)



9.6.128 No marine archaeology monitoring is proposed to test the predictions made in the
decommissioning phase impact assessment.
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Tier 1: Project Two considered alongside other projects/plans currently under
construction and/or those consented but not yet implemented, and/or those
submitted but not yet determined and/or those currently operational that were
not operational when baseline data was collected, and/or those that are
operational but have an ongoing impact; and



Tier 2: All projects/plans included in Tier 1, as well as those on relevant plans
and programmes that are likely to come forward (the PINS Programme of
Projects being the source most relevant for this assessment), but have not yet
submitted an application for consent. Specifically, this Tier includes all projects
where the developer has advised PINS in writing that they intend to submit an
application in the future, or where only a scoping report is available (i.e., a full
Environmental Statement is not available).

9.7.4

This section has been prepared in accordance with the Guidance for Assessment of
Cumulative Impact on the Historic Environment from Offshore Renewable Energy
(COWRIE 2008). It was agreed with English Heritage that the geographical scope of
this cumulative assessment of the impacts of regional offshore development on the
historic environment should be the boundary of the Humber REC (Tappin et al.,
2011). Although the Subzone 2 area is on the northern edge of the REC area, this is
felt to be the most appropriate context given i) the homogeneity of this area in terms
of its prehistoric and historic development and ii) the fact that the cable route corridor
runs across it (Figure 9.16and Figure 9.17). The Humber REC also provides a clear
and well-presented overview of the historic environment resource, and the impact of
ongoing development and commercial activity on this, within the areas of its
coverage.

9.7.5

A number of activities were identified by the Humber REC, within the boundaries of
its study area that have the potential to contribute to cumulative impacts on marine
archaeology. Those identified as having impacts on marine archaeology were
commercial fishing, aggregates extraction (including an aggregate disposal site that
is located within an aggregate extraction area), the oil and gas industry, cables and
pipelines and the development of offshore wind farms (as shown on Figure 9.16 and
Figure 9.17). The CIA presented within this chapter, therefore considered each of
these activities, together with the Project Two development.

9.7.6

For the CIA of sandwave clearance associated with cable installation along the export
cable route corridor causing sediment deposition on the seabed, only Hornsea
Project One and Project Two have been considered. This is because the proposed
disposal areas 2A and 2b (Project Two disposal areas) are the same location as the
disposal sites proposed to be used for the deposition of sandwave clearance material
arising from the construction phase for Hornsea Project One (SMart Wind, 2013).

9.7.7

The effects of navigational dredging (i.e., maintenance dredging) at ports/harbours is
not considered in this assessment as none fall within the boundaries of the CIA study
area.

9.7.8

The specific projects scoped into this CIA, and the Tiers into which they have been
allocated, are presented in Table 9.18 below. The projects included as operational in
this assessment have been commissioned since the baseline studies for this project
were undertaken and as such were excluded from the baseline assessment.

9.7.9
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The cumulative impact project parameters presented and assessed in this Section
(Table 9.19) have been selected from the details provided in the project description
(Volume 1, Chapter 3: Project Description) in order to inform a ‘worst case scenario’.
Effects of greater adverse significance than those presented here are not predicted to
arise should any other development scenario based on details within the Project
Description (Volume 1: Chapter 3: Project Description; e.g., different foundation
types) to that assessed here, be taken forward in the final design scheme.

Figure 9.16

Plan illustrating offshore wind farms and aggregate areas within the Cumulative Impact Assessment (CIA) study area for marine archaeology.
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Figure 9.17

Plan illustrating oil and gas activity within the Cumulative Impact Assessment (CIA) study area for marine archaeology.
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Table 9.18

Spatial and temporal project overlap defining the scope of the Cumulative Impact Assessment (CIA).

Tier

Phase

-

-

Distance
from
Subzone 2

Distance from
Project Two
offshore
export cable
route corridor

N/A

N/A

120 to 360 turbines

2017-2023

Humber Gateway
Offshore Wind
Farm

75.9 km

7.9 km

Up to 83 turbines consented

Offshore construction 2012-2015

X

Westermost
Rough Offshore
Wind Farm

81.6 km

26.1 km

35 turbines consented

2014-2015

X

Dudgeon
Offshore Wind
Farm

58.3 km

41.2 km

Up to 168 turbines consented

2015-2017

X

X

Race Bank
Offshore Wind
Farm

69.4 km

22.0 km

Up to 116 turbines

2015-2017

X

X

Triton Knoll
Offshore Wind
Farm

49.3 km

2.1 km

Up to 288 turbines consented

2017-2021

X

X

Project One
Offshore Wind
Farm

-

-

Up to 240 turbines consented

2015-2019

X

X

Aggregate Area
514/2 (was 102)

75.7 km

12.0 km

2.80 km2

Area 102 operational until end
2014. Area 514/2 application
submitted for Area 102

X

X

Aggregate Area
514/4 (was 105)

60.0 km

7.2 km

6.27 km2

Area 105 operational until end
2014. Area 514/4 application
submitted for Area 105

X

X

Operational until end 2014.
Application for extension of
operation up to 31 Dec 2029

X

X

Operational until end 2014.
Application for extension of
operation up to 31 Dec 2029

X

X

Project/Plan

Project Two
Offshore Wind
Farm

Details

Dates of Offshore Construction
(if applicable)

Overlap of
construction
phase with
Project Two
construction
N/A

Overlap of
operation
phase with
Project Two
operation
N/A

Consented

Under
construction

Offshore Wind Farms

Tier
1

Operational (with on-going effects)

Aggregate Extraction Areas

Aggregate Area
106/3
Aggregate Area
107

75.4 km

82.2 km

8.2 km

28.8 km

21.14 km

4.36 km

2

2
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Phase

Distance from
Project Two
offshore
export cable
route corridor

Aggregate Area
440

54.4 km

16.6 km

52.81 km2

Operational until end 2020

X

X

Aggregate Area
441/1

47.9 km

17.9 km

13.25 km2

Operational until end 2020

X

X

Aggregate Area
441/2

43.7 km

17.6 km

34.42 km2

Operational until end 2020

X

X

Aggregate Area
480

69.8 km

8.6 km

9.84 km2

Operational until end 2023

X

X

Aggregate Area
481/1

78.1 km

24.0 km

6.07 km2

Operational until end 2023

X

X

Aggregate Area
481/2

79.8 km

27.4 km

1.93 km2

Operational until end 2023

X

X

Aggregate Area
106/1

72.9 km

6.2 km

3.94 km2

Application for operation sought up
to 31 Dec 2029

X

X

Aggregate Area
106/2

70.8 km

8.8 km

3.20 km2

Application for operation sought up
to 31 Dec 2029

X

X

Operational until end 2014.
Application for extension of
operation up to 31 Dec 2029

X

X

Operational until end 2014.
Application for extension of
operation up to 31 Dec 2029

X

X

Project/Plan

Aggregate Area
106/3
Aggregate Area
107
Application

Tier

Distance
from
Subzone 2

75.4 km

82.2 km

8.2 km

Dates of Offshore Construction

Details

(if applicable)

Application (renewal) 21.14 km

2

2

Overlap of
construction
phase with
Project Two
construction

Overlap of
operation
phase with
Project Two
operation

28.8 km

Application renewal) 4.36 km

Area 197 operational until end
2014; application for extension
combined with Area 493.

X

X

Aggregate Area
197

80.1 km

7.5 km

10.50 km2
Application for extension combined with
Area 493.

Application Area
400

79.6

11.4 km

137.28 km2

Application for operation sought up
to 31 Dec 2029

X

X

Application Area
439

81.8 km

17.8 km

28.24 km2

Application for operation sought up
to 31 Dec 2029

X

X

Application Area
483

34.3 km

34.1 km

38.41 km2

Application for operation sought up
to 31 Dec 2029

X

X

Application Area
484

43.3 km

37.0 km

17.20 km2

Application for operation sought up
to 31 Dec 2029

X

X

Application Area
492

25.2 km

16.2 km

12.21 km2

Application for operation sought up
to 31 Dec 2029

X

X
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Phase

Project/Plan

Distance from
Project Two
offshore
export cable
route corridor

Dates of Offshore Construction

Details

(if applicable)

Overlap of
construction
phase with
Project Two
construction

Overlap of
operation
phase with
Project Two
operation

Application Area
493

80.7 km

4.5 km

14.25 km2
Application for extension combined with
Area 197.

Application Area
506

15.7 km

14.2 km

Application 26.28 km2

Application for operation sought up
to 30 Dec 2031

X

X

Application Area
514/1 (was Area
448)

77.1 km

5.5 km

Application 16.72 km2

Application for operation sought up
to 31 Dec 2029

X

X

Area 102 operational until end
2014. Area 514/2 application
submitted for Area 102

X

X

Application for operation sought up
to 31 Dec 2029

X

X

Area 105 operational until end
2014. Area 514/4 application
submitted for Area 105.

X

X

Application Area
514/2 (was Area
102)

75.7 km

12.0 km

Application (renewal reduced ) 9.50 km

Application Area
514/3 (was Area
449)

71.2 km

12.7 km

Application 4.18 km2

2

Application for operation sought up
to 31 Dec 2029

X

X

Application Area
514/4 (was Area
105)

60.0 km

7.2 km

Application (renewal –reduced) 22.02 km

Application Area
515/1

57.6 km

16.6 km

Application (renewal - reduced) 33.62 km2

Ongoing

X

X

Application Area
515/2

60.0 km

17.7 km

Application (renewal -reduced) 26.17 km2

Ongoing

X

X

-

Activity within the area consists of beam
and demersal trawling, pelagic trawling,
gill netting, long lining, potting, purse
seining, scallop dredging, shrimping and
suction dredging.

Ongoing

X

X

2

Other activities
Operational
(with ongoing
effects)

Tier

Distance
from
Subzone 2

Commercial
fishing

-
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Tier

Phase

Project/Plan

Distance
from
Subzone 2

Details

Dates of Offshore Construction
(if applicable)

Overlap of
construction
phase with
Project Two
construction

Overlap of
operation
phase with
Project Two
operation

Oil and gas
activities

<50 km

<50 km

39 oil and gas fields (including Alison,
Amethyst, Anglia, Audrey, Barque, Ceres,
Clipper North, Clipper South, Durango,
Ensign, Eris, Excalibur, Galahad, Galleon,
Guinevere, Helvellyn, Hoton, Juliet,
Lancelot, Malory, Mercury, Mimas,
Mordred, Newsham, North Valiant,
Pickerill, Rough, Saturn, Seven Seas,
Skiff, Tethys, Valkyrie, Vanguard, Victoria,
Viking A, B, C and E, Viscount, Waveney,
Wenlock and West Sole) with associated
platforms and wells.

Wash Bank
Disposal Site
(HU114)

79.0 km

15.0 km

Disposal site located within Aggregate
Area 106 (site is for disposal of unsuitable
cargo).

Ongoing

X

X

<100km

-

-

X

X

94.3 km

0.5 km

Replacement of a section of the
submarine sea line which runs from the
Tetney Oil Terminal to an offshore buoy.

March-December 2014-2015

49.3 km

2.1 km

Export cable infrastructure associated with
Triton Knoll offshore wind farm

2017 to 2021

Cables and
pipelines
Consented

Distance from
Project Two
offshore
export cable
route corridor

Phillips66
Replacement
Pipeline

Ongoing

X

X

X

Tier
2

Preliminary
Environmental
Information

Offshore wind farms

Triton Knoll
Electrical System
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X

X

Table 9.19

Design Envelope scenario considered within assessment of potential cumulative impacts on marine archaeology.

Potential impact

Direct/ Indirect

Maximum adverse scenario

Justification

Cumulative effects

Construction, operation and
maintenance and
decommissioning phases of
commercial fisheries, offshore
wind farms, oil and gas
developments, aggregate
disposal, pipelines and
aggregate extraction may
damage or result in loss of
prehistoric archaeological sites
and materials and/or
palaeoenvironmental
information.

Construction, operation and
maintenance and
decommissioning phases of
commercial fisheries, offshore
wind farms, oil and gas
developments, aggregate
disposal, pipelines and
aggregate extraction may
damage or result in loss of
maritime and aviation
archaeological sites and
materials in or on the seabed.

Direct

Direct

Full development of other proposed or existing marine projects in the region, including:
Tier 1:
- 42 oil and gas fields;
- Commercial fisheries;
- Cables and pipelines;
- Licensed aggregate extraction areas within the Humber REC (i.e., Areas 514/2 (was 102),
514/4(was 105), 106/3, 107, 197, 440, 441/1, 441/2, 480, 481/1 and 481/2);
- Application aggregate extraction areas within the Humber REC (i.e., Areas 106/1, 106/2, 106/3,
107, 197, 400, 439, 483, 484, 492, 493, 506, 514/1, 514/2, 514/3, 514/4, 515/1 and 515/2);
- Wash Bank disposal site (HU114), located within aggregate area 106;
- Offshore wind farms which are under construction (i.e., Humber Gateway and Westernmost
Rough);
- Consented or submitted offshore wind farm projects (i.e., Triton Knoll, Race Bank, Dudgeon
East and Hornsea Project One); and
- Phillips 66 replacement pipeline.
Tier 2:
- Triton Knoll export cable.
Full development of other proposed or existing marine projects in the region, including:
Tier 1:
- 42 oil and gas fields;
- Commercial fisheries;
- Cables and pipelines;
- Licensed aggregate extraction areas within the Humber REC (i.e., Areas 514/2 (was 102),
514/4(was 105), 106/3, 107, 197, 440, 441/1, 441/2, 480, 481/1 and 481/2);
- Application aggregate extraction areas within the Humber REC (i.e., Areas 106/1, 106/2, 106/3,
107, 197, 400, 439, 483, 484, 492, 493, 506, 514/1, 514/2, 514/3, 514/4, 515/1 and 515/2);
- Wash Bank disposal site (HU114), located within aggregate area 106;
- Offshore wind farms which are under construction (i.e., Humber Gateway and Westernmost
Rough);
- Consented or submitted offshore wind farm projects (i.e., Triton Knoll, Race Bank, Dudgeon
East and Hornsea Project One); and
- Phillips 66 replacement pipeline.
Tier 2:
-

Triton Knoll export cable.

9-72

The maximum potential for damage
to or destruction of seafloor
prehistoric archaeological sites and
materials and/or
palaeoenvironmental information is
considered in the context of the
Humber REC given its coherence
as an early post-glacial landscape
and as an archaeological dataset.

The maximum potential for damage
to or destruction of maritime and
aviation archaeological sites and
materials in or on the seabed is
considered in the context of the
Humber REC given its coherence
as a historic zone of navigation and
as an archaeological dataset.

Potential impact
Sandwave clearance
associated with cable
installation along the export
cable route corridor for
Hornsea Project One and
Project Two causing sediment
deposition on the seabed
resulting in a potential effect
on a variety of heritage assets.

Direct/ Indirect

Direct

Maximum adverse scenario

Full development of other proposed or existing marine projects in the region, including:
Tier 1:
- Consented or submitted offshore wind farm projects (i.e., Hornsea Project One).
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Justification
The greatest volume of sediment
disturbance and associated
sediment deposition (resulting from
sandwave clearance) from Hornsea
Project One and Project Two has
the largest potential to impact upon,
and subsequently affect, heritage
assets.

Cumulative impact assessment
9.7.10

9.7.11

The cumulative effects of the construction of Project Two have been assessed on
marine archaeology in their relevant offshore study area. The potential cumulative
impacts arising from the construction of Project Two are listed in Table 9.19 along
with the Design Envelope parameters against which each construction phase impact
has been assessed.
A description of the significance of cumulative effects upon marine archaeology
receptors arising from each identified impact is given below.

Construction, operation and maintenance and decommissioning phases of commercial
fisheries, offshore wind farms, oil and gas developments, aggregate disposal, pipelines
and aggregate extraction may damage or result in loss of prehistoric archaeological
sites and materials and/or palaeoenvironmental information.
Tier 1

Table 9.20

Cumulative seabed impacts for Project Two including built, operational,
under construction, consented or submitted projects (Tier 1).

Project

Total predicted
seabed
disturbance (km2)

Tier 1
Offshore wind farms
Project Two

27.83

See Table 9.12.

0.65

Values taken from Environmental Statement
(E.ON, 2008): 0.163 km2 from turbines,
0.012 km2 from jack-up barges and
0.470 km2 from cable installation.

1.65

Values taken from Environmental Statement
(Royal Haskoning, 2009): 0.419 km2 from
turbines, 1.2 km2 from cable installation and
0.0315 km2 from jack-up barges.

1.12

Values taken from Environmental Statement
(Centrica Energy, 2009): 0.101 km2 from
turbines, 0.012 km2 from jack-up barges,
0.864 km2 from export cable installation and
0.139 km2 of inter-array cables (1 m width
disturbance).

2.38

Values taken from Environmental Statement
(TKOWFL, 2012): 1.248 km2 from turbines
and substations, 0.53 km2 from inter-array
and inter-substation cable installation and
0.60 km2 from jack-up barges.

0.46

Values taken from Environmental Statement
(DONG energy, 2009): 0.080 km2 from
turbines, 0.005 km2 from jack-up barges and
0.378 km2 from cable installation.

Project One

14.16

Values taken from Environmental Statement
(SMart Wind, 2013): 2.167 km2 from
turbines,, 0.697 km2 from jack-up barges,
5.3 km2 from inter-array and inter-connector
cable burial and 6 km2 from export cable
burial.

Total Offshore Wind
Farms

48.25 km2

Humber Gateway

Dudgeon East

Magnitude of impact
9.7.12

9.7.13

9.7.14

The range of activities considered here, especially aggregate extraction, has the
potential to cause significant impacts on a finite and highly significant source of
information about the human prehistory of the region.

Race Bank

The potential for impacting these receptors increases with the effects of multiple
projects on the seabed: the greater the number of interventions in the seabed, the
greater the risk of impact on prehistoric archaeological receptors.
Predicted overall impacts on the seabed from aggregate extraction and offshore
renewables development is presented in Table 9.20 (note that where licenced,
application aggregate areas and disposal sites overlap, the outline area has been
considered in the calculations).

Source

Triton Knoll

Westermost Rough
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Project

Total predicted
seabed
disturbance (km2)

9.7.17

Similarly commercial fishing – especially invasive techniques such as pelagic,
demersal trawling and dredging for scallops – will cause some degree of disturbance
to seafloor sediments, albeit generally to depths less than 0.2 m. The distribution of
such techniques across the area is very uneven, with trawling scars on the seafloor
only identified by the Humber REC in the eastern half of the area where these
techniques are most used. Generally it seems unlikely that effects on sediments of
geoarchaeological sensitivity will be anything more than superficial and localised.

9.7.18

Impacts from the oil and gas industry on marine archaeology occur as a result of
disturbance caused by the legs of offshore platforms, drilling and the laying of
pipelines. The Humber REC identified 43 platforms within its boundaries. The key
pipelines are those running eastwards from Easington to the Amethyst and West Sole
oil fields west of Subzone 2 and, further south, connecting the group of oil fields to
the south of Subzone 2 (e.g., Viking, Galleon, Excalibur) with Theddlethorpe.

9.7.19

The distribution of the oil fields means that they largely avoid the areas of highest
geoarchaeological sensitivity within the Humber REC area (the northeast and
southern portions). Even where they affect sediments of geoarchaeological potential,
the impacts of platform construction and drilling will be localised. The effects of
pipeline construction will be limited to narrow corridors of limited depth and are again
only likely to have superficial impacts.

9.7.20

Any impacts on palaeolandscapes and any associated archaeological remains will be
permanent. It is predicted that the impact will affect the receptor directly. Given the
widespread extent and depth of the palaeochannels and the distribution and relatively
limited nature of the impacts by comparison, they are predicted to be local in spatial
extent. The magnitude of impact for Tier 1 is considered to be low.

Source

Aggregate extraction

Licenced and
application areas

476.16

Total aggregate
extraction

476.16 km2

Total Tier 1

524.41 km2

Total Area for Tier 1
as a Percentage of
Humber Estuary
REC

4.77%

Assumes all licenced and application areas
within the Humber Estuary REC. Where
areas overlap, the outline area has been
considered.
Wash Bank disposal site also included in the
calculation of area as overlaps with
Aggregate Area 106.

Tier 2
Triton Knoll Electrical
System

1.98

Total Tier 2

526.39 km2

Total Area for Tier 2
as a Percentage of
Humber Estuary
REC

4.78%

Taken from draft Environmental Statement
(Triton Knoll Offshore Wind Ltd., 2014)

9.7.15

Given that only 27% of the seabed of the area contains areas of preserved Holocene
landscape according to the Humber REC, it can be seen that only a small proportion
of the upper part of sensitive Holocene deposits will be affected by the cumulative
impacts of these schemes.

9.7.16

In addition, it is noted that the Applicant for Project One has gained consent for an
overall maximum number of turbines within Project One of 240, as opposed to 332
assumed within this CIA. The assessment for Project Two has been undertaken on
the basis of a design envelope for Project One of up to 332 turbines as presented in
the submission documentation in July 2013. However, as the Secretary of State has
awarded the Development Consent for a maximum of 240 turbines, the level of
impact on marine archaeology receptors would likely be reduced from those
presented above.

Sensitivity of receptor
9.7.21

The Humber REC summarises the evidence for surviving remains of the Early
Holocene landscape on the seafloor in the REC study area. In doing so, it provides
broad characterisations of the survival and extent of preserved landscape features
and sediments from this period, identifying areas of high potential and preservation in
the north-east (including much of Subzone 2 and that part of the cable route corridor
located to its south) and south of the area (Tappin et al., 2011). In doing so it reveals
these deposits to be limited and discrete in their distribution, surviving largely within
palaeochannels. In some cases the sediments in question have been found to be
unprotected by any overburden and therefore open to marine erosion (Tappin et al.,
2011).

9.7.22

Given their limited extent and vulnerability and high value, the sensitivity of these
receptors must be considered high. These remains of past landscapes and any
associated archaeological remains are therefore deemed to be of high vulnerability,
irrecoverable and of high value. The sensitivity of the receptor is considered to be
high.
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Significance of effect
9.7.23

The cumulative impact of the Tier 1 developments with Project Two will be low, on
receptors of high sensitivity. The cumulative effect for Tier 1 will, therefore, be minor
adverse significance, which is not significant in EIA terms.

Construction, operation and maintenance and decommissioning phases of commercial
fisheries, offshore wind farms, oil and gas developments, aggregate disposal, pipelines
and aggregate extraction may damage or result in the loss of maritime aviation and
archaeological sites and materials on the seabed.
Tier 1

Tier 2
Magnitude of impact
9.7.24

Table 9.20 shows the predicted seabed disturbance associated with all Tier 1 and
Tier 2 projects (i.e., all Tier 1 projects and the Triton Knoll Electrical System). Seabed
disturbance as a result of installation of export cables for the Triton Knoll offshore
wind farm will be highly localised, with cable installation affecting an area of seabed
up to 5 m wide and up to 396 km in length (six circuits each of 66 km length; Triton
Knoll Offshore Wind Farm Ltd., 2014).

9.7.25

As discussed in paragraph 9.7.20, any impacts on palaeolandscapes and any
associated archaeological remains will be permanent. It is predicted that the impact
will affect the receptor directly. Given the widespread extent and depth of the
palaeochannels and the distribution and relatively limited nature of the impacts by
comparison, they are predicted to be local in spatial extent. The magnitude of impact
for Tier 2 is considered to be low.

Magnitude of impact
9.7.28

The cumulative effects of seabed development within the southern North Sea on the
unknown maritime and aviation archaeological receptors within the marine
archaeology study area will generally be negative and irreversible and where they
occur will result in a permanent change to the receptor at a regional level. While the
baseline review established that the potential for large numbers of unknown maritime
and aviation sites in the marine archaeology study area is high, measures as listed in
paragraphs 9.6.11 to 9.6.28 are generally taken to avoid impacts on maritime,
aviation and archaeological sites and materials on the seabed. To a large extent,
therefore, the overall levels of seabed disturbance, as shown in Table 9.20 above,
are irrelevant.

9.7.29

Techniques of commercial fishing involving disturbance of the seafloor are known to
cause some damage to wrecks which varies considerably according to their age,
character and condition. This is likely to have led to limited degradation of the
condition of wrecks across much of the Humber REC area, particularly in the north
eastern part of the area where invasive techniques are most commonly used.

9.7.30

Impacts from the oil and gas industry – including platform and pipeline construction on wrecks and lost aircraft is likely to be very limited, owing to the use of preconstruction geophysical surveys to identify wrecks and hazards.

9.7.31

Impacts resulting from the commissioning, operational and decommissioning phases
of commercial fisheries, offshore wind construction activities, oil and gas
development and aggregate extraction are likely to be local and permanent. It is
predicted that any impacts would affect the receptor directly. The magnitude of
impact for Tier 1 is considered to be low as standard industry practice should be
applied across all projects in consultation with English Heritage meaning that impacts
on wrecks and aviation sites will normally be avoided, with the possible exception of
the impacts arising from commercial fishing.

Sensitivity of receptor
9.7.26

Full details of the sensitivities of paleolandscapes and any associated archaeological
remains to seabed disturbance are presented in paragraphs 9.7.21. The remains of
past landscapes and any associated archaeological remains are deemed to be of
high vulnerability, irrecoverable and of high value. The sensitivity of the receptor is
therefore, considered to be high.
Significance of effect

9.7.27

The cumulative impact of the Tier 2 developments with Project Two will be low, on
receptors of high sensitivity. The cumulative effect for Tier 1 will, therefore, be minor
adverse significance, which is not significant in EIA terms.
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Sensitivity of receptor
9.7.32

9.7.33

SeaZone data indicates that there are 396 live wrecks, 15 lifted wrecks and 164 dead
wrecks within the Humber REC area. The NRHE Named Locations indicate at least
another 1,000 uncharted wrecks (Tappin et al., 2011). The character and date of
these wrecks varies greatly, a substantial proportion being the result of combat in
WWI and WWII, with the largest number being sunk by mines. This compares with 43
recorded wrecks (from SeaZone and NRHE) and 67 losses related to named
locations (from NRHE) within the Project Two development area.
All wrecks are highly vulnerable to seafloor development. As such, they are deemed
to be of high vulnerability, irrecoverable and of medium to high value. The overall
sensitivity of this class of receptor in the cable route corridor is considered to be
medium to high.

Significance of effect
9.7.38

Sandwave clearance associated with cable installation along the export cable route
corridor for Project One and Project Two causing sediment deposition on the seabed
resulting in a potential effect on a variety of heritage assets.
Tier 1
Magnitude of impact
9.7.39

The cumulative assessment for sandwave clearance activities, presented in Chapter
1: Marine Processes, has considered the placements required for Project Two
cumulatively with those required for Hornsea Project One within the disposal areas
along the cable route corridor. An additional 700,000 m3 of material may be disposed
within Disposal Areas 2A and 2B for Hornsea Project One, however, a comparison of
the combined footprint for all Project Two and Project One placements with the
available seabed within the disposal areas, indicates that placements can be spaced
so that they need not overlap with each other. While in practice some placements
maybe made over others, the general effect of all placements together can be
reasonably characterised as peaks of approximately 1 m separated by a few hundred
metres.

9.7.40

Impacts on marine archaeology will be permanent. It is predicted that the impact will
affect archaeological receptors indirectly. The magnitude is considered to be
negligible.

Significance of effect
9.7.34

The cumulative impact of these developments with Project Two will be low, for Tier 1
on receptors with medium to high sensitivity. The cumulative effect will, therefore, be
minor adverse significance, which is not significant in EIA terms.
Tier 2
Magnitude of impact

9.7.35

9.7.36

Table 9.20 shows the predicted seabed disturbance associated with all Tier 1 and
Tier 2 projects (i.e., all Tier 1 projects and the Triton Knoll Electrical System). Seabed
disturbance as a result of installation of export cables for the Triton Knoll offshore
wind farm will be highly localised, with cable installation affecting an area of seabed
up to 5 m wide and up to 396 km in length (six circuits each of 66 km length; Triton
Knoll Offshore Wind Farm Ltd., 2014).
As discussed in paragraph 9.7.20, standard industry practice should be applied
across all projects in consultation with English Heritage meaning that impacts on
wrecks and aviation sites will normally be avoided, with the possible exception of the
impacts arising from commercial fishing. The magnitude of impact for Tier 2 is
considered to be low.

Sensitivity of receptor
9.7.41

The deposition of sediment on the seabed is considered to be potentially positive in
nature as it may contribute to the preservation of non-renewable archaeological sites
and material through burial.

9.7.42

Marine archaeological receptors are deemed to be of moderate to high vulnerability,
irrecoverable and of high value. Where sediment deposition occurs, archaeological
receptors are not likely to be affected and their sensitivity to this impact can therefore
be considered negligible.

Sensitivity of receptor
9.7.37

All wrecks are highly vulnerable to seafloor development. As such, they are deemed
to be of high vulnerability, irrecoverable and of medium to high value. The overall
sensitivity of this class of receptor in the cable route corridor is considered to be
medium to high.

The cumulative impact of the Tier 2 developments with Project Two will be low, on
receptors of medium to high sensitivity. The cumulative effect for Tier 2 will,
therefore, be minor adverse significance, which is not significant in EIA terms.

Significance of effect
9.7.43
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The cumulative impact of Hornsea Project One with Project Two will be negligible,
for Tier 1 on receptors with negligible sensitivity. The cumulative effect will,
therefore, be of negligible significance, which is not significant in EIA terms.

Tier 2

9.10

Conclusion

9.7.44

No plans/projects listed on the PINS Programme of Projects which have yet to submit
an application for consent occur within the Project Two sandwave clearance disposal
areas (2A and 2B). As such, there is no Tier 2 assessment.

9.10.1

9.8

Transboundary Effects

9.8.1

Transboundary effects relate to impacts that may occur from an activity within one
European Economic Area (EEA) state on the environment or interests of another.

The surveys produced as part of the Hornsea zone projects have identified extensive
remains of marine archaeological potential and/or significance within the marine
archaeology study area. These comprise largely buried remains of palaeolandscapes
and wrecks and possible aviation losses. The palaeolandscapes are discreetly
grouped within the marine archaeology study area. Seabed remains of wrecks and
aviation losses are relatively easy to recognise from geophysical surveys and thus
are likely to be largely avoided and preserved during the developments summarised
above.

9.10.2

9.8.2

A screening of transboundary impacts has been carried out and is presented in
Annex 4.5.2: Transboundary Impacts Screening Note. This screening exercise
identified that there was no potential for significant transboundary effects with regard
to marine archaeology from Project Two upon the interests of other EEA States.

The conclusions of overall effect on marine archaeology presented here are based on
a substantial package of measures set out the accompanying Draft WSI (Annex
5.9.2: Marine Archaeological Monitoring and Mitigation: Draft Written Scheme of
Investigation) intended to i) identify archaeologically sensitive remains encountered
during the development, ii) to avoid them wherever possible and iii) to enable
recording of any remains that are directly affected.

9.9

Inter-Related Effects

9.10.3

Based on this approach, the overall significance of effect of the proposals on the
marine historic environment will be negligible to minor adverse (Table 9.21).

9.9.1

Inter-relationships are considered to be the impacts and associated effects of
different aspects of the proposal on the same receptor. These are considered to be:

9.10.4

The results of the assessment work carried out in support of the Environmental
Statement, as well as the proposed archaeological mitigation (Annex 5.9.2:
Archaeological Monitoring and Mitigation: Draft Written Scheme of Investigation) will
all have a beneficial effect through improved understanding of human history and
prehistory in the part of the North Sea. As set out in NPS EN-3, (paragraph 2.6.142) it
is important that this positive benefit to the historic environment resulting from the
proposed Project Two wind farm is recognised and acknowledged.

9.10.5

It is not possible in advance to quantify or assess the level of benefit from this
particular project in detail. It has only become possible to assess the archaeological
resources of such environments with any level of accuracy over the past ten years or
so, thanks to technological advances combining with increasing commercial
exploitation and concomitant regulation of the marine environment. It is possible to
say, though, that information retrieved from surveys such as from the Hornsea Zone
represents a rare and valuable opportunity to increase our understanding of complex
and little explored remains of our past.

9.10.6

This chapter has sought to provide a baseline understanding of the presence of
remains of war and ordnance within the Project Two area. As risk from ordnance falls
outside the scope of EIA, it has not been considered here. It is however, a health and
safety consideration. A full health and safety assessment will be carried out before
the construction works of Project Two commence.





9.9.2

Project lifetime effects: Assessment of the scope for effects that occur
throughout more than one phase of the project, (construction, operational and
maintenance, and decommissioning) to interact to potentially create a more
significant effect on a receptor than if just assessed in isolation in these three
key project stages (e.g., subsea noise effects from piling, operational turbines,
vessels and decommissioning).
Receptor led effects: Assessment of the scope for all effects to interact,
spatially and temporally, to create inter-related effects on a receptor. As an
example, all effects on a given receptor such as benthic habitats - direct habitat
loss or disturbance, sediment plumes, scour, jack-up vessel use etc. may
interact to produce a different, or greater effect on this receptor than when the
effects are considered in isolation. Receptor-led effects might be short term,
temporary or transient effects, or incorporate longer term effects.

A description of the likely inter-related effects arising from Project Two on marine
archaeology is provided in Chapter 12: Inter-Related Effects (Offshore).
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Table 9.21

Summary of potential environmental effects.

Potential impact

Significance of
effect
including
designed in
measures

Mitigation measures
adopted as part of the
project

Direct/
indirect

Short term/
long term

Continuous/
intermittent

Sensitivity
of receptor

Archaeological input to
geotechnical surveys
where deposits of known
archaeological potential
are likely to be affected.

Direct

Permanent

Permanent

High

Low

Minor adverse
(insignificant)

Direct

Permanent

Permanent

Medium to
high

Low

Minor adverse
(insignificant)

Magnitude
of impact

Construction phase
Subzone 2
Construction of wind
turbine generators,
offshore HVAC collector
substations, offshore
HVDC converter
stations,
accommodation
platforms and, interarray and platform interconnector cables within
Subzone 2 causing the
removal or disturbance
of sediments resulting in
a potential effect on
near-surface prehistoric
land surfaces.

Construction of wind
turbine generators,
offshore HVAC collector
substations, offshore
HVDC converter
stations,
accommodation
platforms and, interarray and platform interconnector cables within
Subzone 2 resulting in a
potential effect on
shipwrecks and aircraft
wrecks.

The identification and
implementation of AEZs
around sites identified as
having ‘confirmed’
archaeological potential
as well as those presently
identified as ‘records
only’.
All anomalies of
‘unconfirmed’
archaeological potential
to be taken into account
during final design.
Further AEZs may be
implemented.
Mitigation of unavoidable
direct impacts on known
sites of archaeological
significance.
Implementation of the
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Additional
mitigation
measures and
residual
significance of
effect

Notes

Potential impact

Mitigation measures
adopted as part of the
project

Direct/
indirect

Short term/
long term

Continuous/
intermittent

Sensitivity
of receptor

Direct

Permanent

Permanent

High

Magnitude
of impact

Significance of
effect
including
designed in
measures

Offshore Renewables
Protocol for
Archaeological
Discoveries (Crown
Estate, 2010b).
Archaeologists to be
consulted regarding preconstruction ROV/diver
surveys.
Archaeologists to be
consulted regarding preconstruction cable route
clearance or other preconstruction clearance
operations.
Construction of wind
turbine generators,
offshore HVAC collector
substations, offshore
HVDC converter
stations,
accommodation
platforms with jacket
(driven pile) foundation
installation within
Subzone 2 causing the
removal or disturbance
of sediments resulting in
a potential effect on
deeply buried prehistoric
land surfaces.

Archaeological input to
geotechnical surveys
where deposits of known
archaeological potential
are likely to be affected.
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Low

Minor adverse
(insignificant)

Additional
mitigation
measures and
residual
significance of
effect

Notes

Potential impact

Seabed preparation in
connection with gravity
base foundation
installation and sand
wave clearance
associated with cable
installation within
Subzone 2 causing
sediment deposition on
the seabed resulting in a
potential effect on a
variety of heritage
assets.

Mitigation measures
adopted as part of the
project

Magnitude
of impact

Significance of
effect
including
designed in
measures

Direct/
indirect

Short term/
long term

Continuous/
intermittent

Sensitivity
of receptor

Indirect

Permanent

Permanent

Negligible

Negligible

Negligible
(insignificant)

Direct

Permanent

Permanent

Medium

Low

Minor adverse
(insignificant)

The identification and
implementation of AEZs
around sites identified as
having ‘confirmed’
archaeological potential
as well as those presently
identified as ‘records
only’.
All anomalies of
‘unconfirmed’
archaeological potential
to be taken into account
during final design.
Further AEZs may be
implemented.
Mitigation of unavoidable
direct impacts on known
sites of archaeological
significance.

Offshore Export Cable Route Corridor
Construction of offshore
HVAC reactive
compensation
substations and export
cables within the export
cable route corridor
causing the removal or
disturbance of
sediments resulting in a
potential effect on
prehistoric land
surfaces.

Archaeological input to
geotechnical surveys
where deposits of known
archaeological potential
are likely to be affected.

9-81

Additional
mitigation
measures and
residual
significance of
effect

Notes

Potential impact

Mitigation measures
adopted as part of the
project

Direct/
indirect

Short term/
long term

Continuous/
intermittent

Sensitivity
of receptor

Direct

Permanent

Permanent

Medium to
high

Magnitude
of impact

Significance of
effect
including
designed in
measures

The identification and
implementation of AEZs
around sites identified as
having ‘confirmed’
archaeological potential
as well as those presently
identified as ‘records
only’.

Construction of offshore
HVAC reactive
compensation
substations and export
cables within the export
cable route corridor
resulting in a potential
effect on shipwrecks and
aircraft wrecks.

All anomalies of
‘unconfirmed’
archaeological potential
to be taken into account
during final design.
Further AEZs may be
implemented.
Mitigation of unavoidable
direct impacts on known
sites of archaeological
significance.
Implementation of the
Offshore Renewables
Protocol for
Archaeological
Discoveries (Crown
Estate, 2010b).
Archaeologists to be
consulted regarding preconstruction ROV/diver
surveys.
Archaeologists to be
consulted regarding preconstruction cable route
clearance or other preconstruction clearance
operations.

9-82

Low

Minor adverse
(insignificant)

Additional
mitigation
measures and
residual
significance of
effect

Notes

Potential impact

Sandwave clearance
associated with cable
installation along the
export cable route
corridor causing
sediment deposition on
the seabed resulting in a
potential effect on a
variety of heritage
assets.

Mitigation measures
adopted as part of the
project

Magnitude
of impact

Significance of
effect
including
designed in
measures

Direct/
indirect

Short term/
long term

Continuous/
intermittent

Sensitivity
of receptor

Indirect

Permanent

Permanent

Negligible

Negligible

Negligible
(insignificant)

Permanent

Permanent

High

Low

Minor adverse
(insignificant)

The identification and
implementation of AEZs
around sites identified as
having ‘confirmed’
archaeological potential
as well as those presently
identified as ‘records
only’.
All anomalies of
‘unconfirmed’
archaeological potential
to be taken into account
during final design.
Further AEZs may be
implemented.
Mitigation of unavoidable
direct impacts on known
sites of archaeological
significance.

Intertidal Convergence Zone and Temporary Working Areas
Cable installation within
the intertidal area may
affect buried shipwrecks,
navigation poles, jetty
revetments or remains
or other archaeological
evidence for past
coastal activities.

Provision for a watching
brief of cable burial in
the intertidal zone.

Direct

9-83

Additional
mitigation
measures and
residual
significance of
effect

Notes

Potential impact

Mitigation measures
adopted as part of the
project

Magnitude
of impact

Significance of
effect
including
designed in
measures

Direct/
indirect

Short term/
long term

Continuous/
intermittent

Sensitivity
of receptor

Direct

Permanent

Permanent

Medium

Negligible

Minor adverse
(insignificant)

Direct

Permanent

Permanent

Medium

Negligible

Minor adverse
(insignificant)

Additional
mitigation
measures and
residual
significance of
effect

Notes

Operation and maintenance phase

Maintenance of the
scheme may involve the
deployment of jack-up
vessel spud feet and
other vessel moorings
which may affect
prehistoric land surfaces
through the removal or
disturbance of
sediments.

The identification and
implementation of AEZs
around sites identified as
having ‘confirmed’
archaeological potential
as well as those presently
identified as ‘records
only’.
All anomalies of
‘unconfirmed’
archaeological potential
to be taken into account
during final design.
Further AEZs may be
implemented.
Mitigation of unavoidable
direct impacts on known
sites of archaeological
significance

Decommissioning phase
Foundation
cutting/removal and
cable removal which
may affect prehistoric
land surfaces through
the removal or
disturbance of
sediments.

Mitigation of
unavoidable direct
impacts on known sites
of archaeological
significance.

9-84

-

Potential impact

Mitigation measures
adopted as part of the
project

Direct/
indirect

Short term/
long term

Continuous/
intermittent

Sensitivity
of receptor

Direct

Permanent

Permanent

Medium to
High

Magnitude
of impact

Significance of
effect
including
designed in
measures

The identification and
implementation of AEZs
around sites identified as
having ‘confirmed’
archaeological potential
as well as those presently
identified as ‘records
only’.
Foundation
cutting/removal and
cable removal may
affect may affect known
shipwrecks and aircraft
wrecks.

Mitigation of unavoidable
direct impacts on known
sites of archaeological
significance.
Implementation of the
Offshore Renewables
Protocol for
Archaeological
Discoveries (Crown
Estate, 2010b) for
unexpected
archaeological
discoveries made during
the course of
development.

9-85

Low

Minor adverse
(insignificant)

Additional
mitigation
measures and
residual
significance of
effect

Notes

REFERENCES

English Heritage (English Heritage) (2011). Hull Blitz Remembered By Unique Photographs
from our Archive [online] Available at <http://www.english-heritage.org.uk/about/news/hull-blitzremembered-by-unique-photographs-from-our-archive/> [Accessed on 15 December 2011].

Aviation Heritage Lincolnshire (2011). Lincolnshire Aviation History and Heritage, [online]
Available at <http://www.btinternet.com/~aquila/lincs/linhstry.htm> [Accessed 24 November
2011].

E.ON (2008). Humber Gateway Offshore Wind Farm. Offshore ES.

BACTEC International Limited (2010). Explosive Ordnance Threat Assessment in respect of
Round 3 Hornsea Zone Offshore Wind Farm. Unpublished report for EMU Limited on behalf of
SMart Wind Limited, Ref: 3178TA.
Bédoyère, G. de la (2001). Aviation Archaeology in Britain. Buckinghamshire: Shire
Publications Ltd.
Department for Business, Enterprise and Regulatory Reform (BERR) (2008). Review of
Cabling Techniques and Environmental Effects Applicable to the Offshore Wind Farm Industry
– Technical Report, Department for Business, Enterprise and Regulatory Reform (BERR) in
association with the Department for Environment, Food and Rural Affairs (DEFRA).
British Marine Aggregate Producers Association (BMAPA) and English Heritage (English
Heritage) (2003). Marine Aggregate Dredging and the Historic Environment: Guidance Note.
British Marine Aggregate Producers Association and English Heritage, London.
British Marine Aggregate Producers Association (BMAPA) and English Heritage (English
Heritage) (2005). Protocol for reporting finds of archaeological interest. British Marine
Aggregate Producers Association and English Heritage, London.

Friel, I. (2003). Maritime History of Great Britain. London: British Museum Press.
Fugro OSAE (2011). Marine Route Survey for the SMart Wind Hornsea Cable Routes:
Geophysical Survey Report.
Gaffney, V., Thomson, K. and Fitch, S. (Eds) (2007). Mapping Doggerland: The Mesolithic
Landscapes of the Southern North Sea, Archaeopress, Oxford.
Gribble, J., and Leather, S. for EMU (2011). Offshore Geotechnical Investigations and Historic
Environment Analysis: Guidance for the Renewable Energy Sector. Commissioned by
COWRIE Ltd (project reference GEOARCH-09).
Highways Agency (2008). Design Manual for Roads and Bridges. London, DFT.
hulltrawler.net (2006). Hull Trawler: Smack to Stern
<http://www.hulltrawler.net/> [Accessed 24 November 2011].

[online]

Available

at:

Humber Field Archaeology (2008). Rapid Coastal Zone Assessment Yorkshire and
Lincolnshire: Bempton to Donna Nook, Report produced for English Heritage, Project 3729.
Hutchinson, J. (1997). Medieval Ships and Shipping. London: Leicester University Press.

Collaborative Offshore Wind Research into the Environment (COWRIE) (2007). Historic
Environment Guidance for the Offshore Renewable Energy Sector.

Infrastructure Planning Commission (IPC) (2010). Scoping Opinion for Hornsea Project One.
[online]
Available
at:
<http://infrastructure.planningportal.gov.uk/wpcontent/ipc/uploads/projects/EN010033/1.%20PreSubmission/EIA/Scoping/Scoping%20Opinion/101223_EN010033_396033_Hornsea_Project_
One_Scoping_Opinion.pdf > [Accessed 4 June 2012].

Collaborative Offshore Wind Research into the Environment (COWRIE) (2008). Guidance for
Assessment of Cumulative Impacts on the Historic Environment from Offshore Renewable
Energy. Commissioned by COWRIE Ltd (project reference CIARCH-11-2006).

Johnson, M., Savage, R.D., and Savage, S.A. (2012). Hornsea Wind farm Option 3 (southern
Route) onshore cable route and substation report on the results of an intertidal walkover
survey. PCAS unpublished report.

Department for Communities and Local Government (DCLG) (2012). National Planning Policy
Framework.

Joint Nautical Archaeology Policy Committee (JNAPC) (2008). Code of Practice for Seabed
Development. The Joint Nautical Archaeology Policy Committee.

Department for Energy and Climate Change (DECC) (2011a). Overarching National Policy
Statement for Energy (EN-1).

Kermode, J. (1998). Medieval Merchants: York, Beverley and Hull in the Later Middle Ages.
Cambridge: Cambridge University Press.

Department for Energy and Climate Change (DECC) (2011b). National Policy Statement for
Renewable Energy Infrastructure (EN-3).

Krawiec, K., Hopla, E., and Gearey, B.R., (2012), Palaeoenvironmental Assessment of near
shore and offshore cores from the Hornsea Zone, Birmingham Archaeo-Environmental.
Unpublished report, Reference EMU_2160.

Centrica Energy (2009). Race Bank Offshore Wind Farm. Environmental Statement.

DONG Energy (2009). Westermost Rough Offshore Wind Farm..
EGS, (2013). Marine Survey for the Hornsea Round 3 Offshore Windzone. Geophysical Survey
Report.
Ellis S, Fenwick H, Lillie M and Van de Noort, R (2001). Wetland heritage of the Lincolnshire
Marsh. Kingston upon Hull: University of Hull.
EMU Ltd. (2011). Round 3 Hornsea Subzone 1 Offshore Wind Farm Zone Geophysical Survey
2010-2011, Final client report.
English Heritage (English Heritage) (1998). Identifying and Protecting Palaeolithic Remains;
Archaeological Guidance for Planning Authorities and Developers, English Heritage, London.

Lambert, A. (2001). Steam, Steel and Shellfire The Steam Warship 1815 – 1905. Conway
Press.
Leahy, K., (1986), ‘A dated stone axe-hammer from Cleethorpes, South Humberside.
Proceedings of the Prehistoric Society, vol. 52, pp. 143 – 52.
Lyall, G,( 1971). The War in the Air. London: Hutchinson.
Mithen, S. (2003). After the Ice: A Global Human History 20,000-5,000 BC. London: Phoenix
Press.

9-86

Planning Inspectorate (PINS) (2012). Scoping Opinion for Hornsea Project Two. [online].
Available
at:
http://infrastructure.planningportal.gov.uk/wpcontent/ipc/uploads/projects/EN010053/1.%20PreSubmission/EIA/Scoping/Scoping%20Opinion/121114_EN010053_Hornsea_2_Scoping_Opini
on.pdf [Accessed 27 September 2013]
PMSS. (2011). Hornsea Round 3, Subzone 1: Archaeological Technical Report. Reference
Number: 31047.
Parham, D. (2010). The Maritime Archaeology of the Hornsea Area, Southern North Sea,
Version 1.1, Unpublished Report.
Planning Inspectorate (PINS) (2012). Second Scoping Opinion for Hornsea Project One.
[online]
Available
at:
http://infrastructure.planningportal.gov.uk/wpcontent/ipc/uploads/projects/EN010033/1.%20PreSubmission/EIA/Scoping/Scoping%20Opinion/120514_EN010033_Hornsea_Project_One_2nd
%20Scoping_Opinion.doc.pdf [Accessed 7 June 2012].
RAF-Lincolnshire.info (2004). The home of the Royal Air Force and Airfield History in
Lincolnshire [online] Available at <http://raf-lincolnshire.info/history.htm> [Accessed on 24
November 2011].
Royal Haskoning (2009). Dudgeon Offshore Wind Farm. Environmental Statement,. Prepared
on behalf of Dudgeon Offshore Wind Limited.
Shennan, I., Lambeck, K., Horton, B., Innes, J., Lloyd, J., McArthur, J. and Rutherford, M.
(2000). ‘Holocene isostasy and relative sea level changes on the east coast of England’. in
Shennan, I and Andrews, J. E. (eds.) 2000. Holocene Land–Ocean Interaction and
Environmental Change around the North Sea, Geological Society Special Publication no.166.
Shennan, I and Horton, B.P. (2002). Relative sea-level changes and crustal movements of the
UK. J. Quaternary Sci. 16, pp.511-526.
Smart Wind (2012). Hornsea Project Two Scoping Report. [online]. Available at:
http://smartwind.opendebate.co.uk/files/smartwindHornsea%20Project%20Two%20Scoping%2
0Report%20print%202012.pdf [Accessed 27 September 2013]
SMart Wind (2013). Hornsea Project One Environmental Statement.
Smith, C. (1992). Late Stone Age Hunters of the British Isles, Routledge.
Tappin, D R, Pearce, B, Fitch, S, Dove, D, Gearey, B, Hill, J M, Chambers, C, Bates, R,
Pinnion, J, Diaz Doce, D, Green, M, Gallyot, J, Georgiou, L, Brutto, D, Marzialetti, S, Hopla, E,
Ramsay, E, and Fielding, H. (2011). The Humber Regional Environmental Characterisation.
British Geological Survey Open Report OR/10/54.

Triton Knoll Offshore Wind Farm Ltd (TKOWFL) (2012). Triton Knoll Offshore Wind Farm
Environmental Statement. Prepared on behalf of Triton Knoll Offshore Wind Farm Limited.
January 2012.
Van der Noort R. (2004). The Humber Wetlands. The Archaeology of a Dynamic Landscape.
Macclesfield: Windgatherer Press.
Van de Noort, R. R. (2011). North Sea Archaeologies: A Maritime Biography, 10,000 BC to AD
1500. Oxford: Oxford University Press.
Wessex Archaeology (1997). Sandown Long Sea Outfall: Marine Archaeological Investigation.
Unpublished Report.
Wessex Archaeology (2003). Aggregate Levy Sustainability Fund, Wrecks on the Seabed
Round 1, Assessment, Evaluation and Recording, Year 1 Report. Unpublished Report
51536.04.
Wessex Archaeology (2004). England’s Shipping . Aggregate Levy Sustainability Fund Marine
Aggregates and the Historic Environment Report. Ref. 51541.04.
Wessex Archaeology (2006). Aggregate Levy Sustainability Fund, Wrecks on the Seabed R2,
Assessment, Evaluation and Recording, Year 1 Report-Appendix C, Unpublished Report
57453.04.
Wessex Archaeology (2008). Aircraft Crash Sites at Sea: A Scoping Study. Archaeological
Desk-based Assessment, Unpublished Report 66641.02.
Wessex Archaeology. (2010a). Model Clauses for Archaeological Schemes of Investigation.
Offshore Renewables Projects. The Crown Estate.
Wessex Archaeology/Crown Estate. (2010b). Protocol for Archaeological Discoveries. Offshore
Renewables Projects. The Crown Estate.
Wessex Archaeology, (2013a), Hornsea Round 3 Offshore Wind Farm Subzone 1 and Export
Cable Route Stage. Geoarchaeological Assessment, Unpublished Report Ref: 87151.02
Wessex Archaeology, (2013b), Round 3 Hornsea Zone, Archaeological Assessment of
Geophysical Data. Subzone 1 and Offshore Cable Route, Unpublished Report Ref: Ref:
87152.01
Wessex Archaeology, (2013c). Round 3 Hornsea Zone, Archaeological Assessment of
Geophysical Data. Subzone 2 and Offshore Cable Extension, Unpublished Report Ref: Ref:
101180.01
Woodman, R. (1997). The History of the Ship: The Comprehensive Story of Seafaring from the
Earliest Times to the Present Day, Conway Maritime Press.

The Crown Estate (2010a). Model Clauses for Archaeological Written Schemes of
Investigation: Round 3 Offshore Renewables Projects, Guidance Document ref: 73340.04.
The Crown Estate (2010b). Protocol for Archaeological Discoveries: Round 3 Offshore
Renewables Projects, Guidance Document ref: 73830.04.
Toghill, G. (2004). Royal Navy Trawlers – Part Two: Requisitioned Trawlers. Maritime Books,
Liskeard.

9-87

