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1

Introduction

1.1

DOCUMENT PURPOSE

1.1.1

This Statement of Combined Effects (SoCE) presents details of the
combined effects emanating from the Onshore and Offshore Schemes that
make up the Yorkshire and Humber CCS Transportation and Storage
Project. The (SoCE) serves two purposes:

1.1.2

•

Firstly, as each scheme is to be considered under separate
consenting regimes and are being developed at different timescales it
provides the respective decisions makers details of the likely project
wide effects that would result from the development of both schemes;
and

•

Secondly, as activities relating to each scheme will be undertaken
simultaneously, there is the potential for combined effects to occur
(i.e. effects not already identified in relation to the Onshore Scheme
in isolation, or effects which are more significant when the two
Schemes are considered together).

The EIA Scoping Report for the Onshore Scheme (Document 6.4.2) was
submitted to the Planning Inspectorate (PINS) in February 2013. This
document contained an initial SoCE (Chapter 16 of that document) along
with the suggestion that this would be expanded for the EIA submission for
each Scheme. The Scoping Opinion (Document 6.4.3) received in March
2013 (paragraph 3.90, and the response from the MMO) and later feedback
on the Preliminary Environmental Information Report (PEIR) indicated that
there was support for a combined effects assessment. The scoping opinion
noted that, “… the ES should not be a series of disparate reports and
stresses the importance of considering inter-relationships between factors
and cumulative impacts”, which is consistent with Advice Note 9 issued by
the Planning Inspectorate (April 2012, version 2):“The ES should not be a
series of separate unrelated topic reports. The inter-relationship between
aspects of the proposed development should be assessed and careful
consideration should be given by the developer to explain how interrelationships have been assessed in order to address the environmental
impacts of the proposal as a whole. It need not necessarily follow that the
maximum adverse impact in terms of any one topic impact would
automatically result in the maximum potential impact when a number of
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topic impacts are considered collectively. In addition, individual impacts
may not be significant when their inter-relationship is assessed. It will be
for the developer to demonstrate that the likely significant impacts of the
project have been properly assessed.”
1.1.3

Additionally, paragraphs 3.91 and 3.92 of the scoping opinion requested
that as the development extends to mean low impacts on coastal
processes, marine mammals and water quality should be considered, and
that depending on the level of definition with regards to the offshore pipeline
installation method, either a consistent description of the methods or a
“worst case” should be used for the purposes of assessment. This
feedback has been considered with regards to both the methodological
approach and subsequent assessment (Section 5).

1.1.4

In response to this feedback, the following sections outline the Offshore
Scheme in the context of the wider “Project”, and the methodological
approach to the identification and assessment of combined effects.

1.1.5

The combined effects of the two Schemes have been considered and
included in the relevant topic specific chapters of the respective
environmental statements (ES). This SoCE discusses and summarises the
potential combined effects of these two Schemes at the landfall.

1.1.6

The assessment takes into account the adoption of mitigation which has
already been designed into the project to prevent, reduce or offset potential
adverse effects (as described in Chapters 6.6-6.18 (Document 6.6-6.18)
also see Section 5.2 of this Chapter).

1.2

THE PROJECT

1.2.1

The Yorkshire and Humber CCS Transportation and Storage Project (“the
Project”) comprises the construction of a cross country pipeline and subsea pipeline, for transporting Carbon Dioxide dioxide captured from power
projects in the Yorkshire and Humber region, to a permanent geological
storage site beneath the southern North Sea (see Figure 1 for a generalised
overview). The Onshore Scheme and the Offshore Scheme are subject to
separate consenting regimes and will be considered in separate EIA
exercises (see Section 2).

1.2.2

A detailed description of the Onshore Scheme is given in Chapter 3
Onshore Scheme Description (Document 6.3) and an overview of the
Offshore Scheme is provided below.

The Yorkshire and Humber CCS Cross Country
Pipeline

Environmental Statement Volume 6:
Environmental Statement Document 6.21

Ch. 21 Statement of Combined Effects

3

Figure 1: Overview of the Project

The Offshore Scheme
1.2.3

Certain elements of the Offshore Scheme are subject to ongoing options
appraisal, and the Project in its entirety is at a pre-Front End Engineering
Design (FEED) stage. The description below is a “worst case” development
scenario given the facts as understood at the time of writing, for instance
the footprint of the final scheme is unlikely to be larger than that presented
below.

1.2.4

Injection of Carbon Dioxide dioxide offshore is likely to take place in three
phases. The first phase will be for the injection of approximately 2.65Mt of
dense phase (liquid) Carbon Dioxide dioxide per year, with facilities
(described below) designed for future expansion to allow for higher injection
rates and the handling of aquifer water production at the storage site. The
5/42 site is expected to have a potential storage capacity of more than
200Mt. The Pipeline will have the capacity to deliver 17Mt of Carbon
Dioxide dioxide per year to accommodate the future transportation of
Carbon Dioxide dioxide.1.

1.2.5

The Offshore Scheme comprises a pipeline linking the landfall to a Normally
Unmanned Installation (NUI) and related infrastructure (e.g. wells, platform
power generation facilities etc.).

1.2.6

A 24" (~600mm), ~90km concrete coated carbon steel pipeline will be laid
from the landfall to the NUI, located at the storage site. The proposed

1

Consistent with National Policy Statement EN-1, paragraph 4.7.7.
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pipeline route has been selected on the basis of desk-based options
appraisal and subsequent offshore survey, and has been optimised based
on, for instance, the occurrence and orientation of large sand ridges, and
the avoidance of outcropping bedrock.
1.2.7

The Carbon Dioxide dioxide storage site (5/42) comprises a saline aquifer
within a domed structure which is part of the wider Triassic Bunter
Sandstone Formation. The nearshore section of the Pipeline out to
approximately 15km offshore (corresponding to the 30m depth contour) will
be trenched and buried, and further offshore the Pipeline will be laid on the
seabed surface. The indicative pipeline route crosses the 44” Langeled
pipeline at a distance of ~28km offshore. Additionally, the Pipeline route
interacts with a proposed cable route running between the proposed Creyke
Beck Round 3 offshore wind farm and the Holderness coast. It is also likely
that the Pipeline will require stabilisation materials (e.g. concrete
mattresses, rock placement) at strategic places along its length.

1.2.8

The NUI will be a steel jacket platform which will either be piled to the
seabed, or alternatively drill and grout fixing may be required due to hard
seabed conditions (e.g. where chalk and limestone bedrock are in close
proximity to, or at, the seabed). The platform will have a control system,
refuge and life support facilities, a helideck, boat landing deck, diesel power
generation and facilities for diesel, chemical and hydraulic fluid storage.
There will also be facilities for chemical injection and hydraulic control.
There will be no drilling facilities on the platform and drilling will be
undertaken by a mobile “jack-up” rig.

1.2.9

Three wells are to be drilled for Carbon Dioxide dioxide injection in the first
phase of operations, with a further two being kept spare for future injection
and one to be used for monitoring or water production.

1.2.10 The proposed pipeline route and platform location is shown in Figure 2.
The area within which the Offshore Scheme is proposed to be installed has
been subject to survey (as highlighted in Figure 2). At the storage site
location, survey was undertaken towards two notional platform locations,
with an area between them infilled using the same survey methods as the
Pipeline route. This provides sufficient data for a range of potential platform
and well site locations and pipeline approaches to be considered through
FEED.
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2

Legislation and Policy Context

2.1

LEGISLATION AND POLICY BACKGROUND

2.1.1

The Project falls within the remit of several legislative and planning
provisions, including:
•

•

The Onshore Scheme to low water mark spring tides: Nationally
Significant Infrastructure under the Planning Act 2008 (as amended),
with a deemed marine licence included within the development
consent order so that a separate consent under the Marine and
Coastal Access Act 20092 is not required
The Offshore Scheme: offshore pipeline (from the mean low water
mark) and storage site under the Petroleum Act 1998 and the Energy
Act 2008 (as amended).

2.1.2

More information on the above primary legislation is provided in sections
2.2-2.4. Individual elements of each scheme are also covered by a range
of other primary and secondary legislative provisions with associated
requirements (authorisations, permits, licences etc.) for which there may be
different regulators (e.g. DECC, and the Environment Agency).

2.2

THE PLANNING ACT 2008

2.2.1

National Policy Statements (NPSs) specifically relate to projects regarded
as nationally significant (i.e. as defined in Part 3 of the Planning Act 2008).
The Overarching National Policy Statement (NPS) for Energy (NPS, EN-1),
confirms that the consideration and determination of applications for DCOs
by PINS must have regard to the Marine Policy Statement and relevant
Marine Plans, “...in taking any decision which relates to the exercise of any
function capable of affecting the whole or any part of the UK marine area.”
(see paragraphs 1.1.1, 1.2.2 and 4.1.6 of NPS EN-1). It also notes that
“...in the event of a conflict between any of these marine planning
documents and an NPS, the NPS prevails for purposes of IPC decision
making given the national significance of the infrastructure”.

2.2.2

NPS EN-1 stipulates a number of requirements with regard to matters
relating to the coastal and marine environment. These requirements are

Note that the Planning Act 2008 enables Development Consent Orders (DCO) to
include provisions which deem marine licences.

2
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detailed in Table 1, which also indicates how and where these matters are
addressed within the SoCE (note that these are also addressed in more
detail within relevant sections of the Onshore Scheme ES).
2.3

THE MARINE AND COASTAL ACCESS ACT 2009

2.3.1

New marine planning provisions were enacted through the Marine and
Coastal Access Act 2009, including for the creation of a Marine Policy
Statement (MPS) and regional Marine Plans. The MPS provides the high
level planning framework for decision making in the marine environment
(which includes the intertidal area), policy objectives for key offshore
activities, and the context and considerations that should be taken into
account in the next stage of marine planning (regional level inshore and
offshore Marine Plans).
The MPS seeks to help achieve the UK
Government’s vision of “clean, healthy, safe, productive and biologically
diverse oceans and seas”3. The East Inshore and Offshore Marine Plans
are of relevance to the Onshore and Offshore Schemes respectively, and
were adopted in April 2014. The plans contain a number of policies which
are of relevance to the Offshore Scheme (for example CCS2 on
infrastructure re-use), whereas activities associated with the Onshore and
Offshore Scheme in the intertidal area will need to consider policies relating
to climate change (CC1) implications of development (for instance in
relation to sea-level rise), and any construction related effects on tourism
and recreation (policy TR1) – see Table 2.

2.3.2

Analogous to MPS considerations in NPS EN-1, the MPS indicates that the
Marine Plan authority (i.e. the MMO) should have regard to relevant NPS in
drafting Marine Plans and in advising other bodies (MPS paragraph 1.3.2).

2.4

THE ENERGY ACT 2008

2.4.1

At the UK level, the Energy Act 2008 provides a legislative basis permitting
carbon storage on the UKCS. The Act prohibits the storage of Carbon
Dioxide dioxide (with a view to its permanent disposal) except in
accordance with a licence granted under the Act. In order to explore for,
drill for or use a geological feature for the long term storage of Carbon
Dioxide dioxide in the UK offshore area, an operator must hold: (1) a
Licence issued by the Secretary of State for Energy and Climate Change
under Section 18 of the Energy Act 2008 and (2) a Lease from The Crown
Estate for storage activities as the right to store gas (including Carbon
Dioxide dioxide) in the offshore area is vested in the Crown by virtue of

See: Our seas: a shared resource, high level marine objectives,
https://www.gov.uk/government/publications/our-seas-a-shared-resource-high-levelmarine-objectives

3
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Section 1 of the Energy Act 2008. National Grid acquired a Carbon Dioxide
dioxide appraisal and storage licence (CS001) in November 2012 which
provided rights to undertake intrusive exploration for the purpose of finding
a suitable geological storage site (subject to other consents for survey and
drilling activities), and granting rights to the licence holder to apply for a
storage permit. Similarly National Grid also holds an agreement for lease
for the offshore storage site.
2.4.2

With regards to EIA for the Offshore Scheme, this falls largely within the
remit of The Offshore Petroleum Production and Pipe-lines (Assessment of
Environmental Effects) Regulations 1999 (as amended), for which the
decision maker is the Secretary of State for Energy and Climate Change.

2.4.3

EIA is required for any project likely to have significant effects on the
environment. In the case of offshore carbon transport and storage activities
on the UKCS, this is decided upon by the Secretary of State with reference
to the mandatory conditions for EIA (i.e. for which a direction will not be
issued) and those items presented in Schedule 1 to The Offshore
Petroleum Production and Pipe-lines (Assessment of Environmental
Effects) Regulations 1999 (as amended). The Offshore Scheme meets the
criteria under Regulation 6(5)(c), “for the execution of works for the
construction of a pipe-line of 40 kilometres or more in length and a diameter
of 800 millimetres or more (regardless of whether that pipe-line forms an
integral part of a development)”, and the modifications to Regulation 6(5)
under The Energy Act 2008 (Consequential Modifications) (Offshore
Environmental Protection) Order 2010, “the carrying on of a storage or
unloading activity”, and “the erection of any structure in relation to a project
which has as its main object a storage or unloading activity.”

2.5

OTHER RELEVANT PLANS
Shoreline Management Plans

2.5.1

The Flamborough Head to Gibraltar Point Shoreline Management Plan
(SMP) indicates a policy of “no active intervention” for the present and
future shoreline management “epochs” for this area of coast, which has
been acknowledged in the assessment provided in this volume, and has
also been considered with regards to the design of the landfall and any
associated infrastructure immediately onshore (e.g. Barmston pumping
station).

The Yorkshire and Humber CCS Cross Country
Pipeline

Environmental Statement Volume 6:
Environmental Statement Document 6.21

Ch. 21 Statement of Combined Effects

9

Local Plans
2.5.2

The draft East Riding Local Plan indicates that the unprotected coast to the
south of Bridlington will be designated as a Coastal Change Management
Area (CCMA).

2.5.3

The local policy ENV6 indicates that proposals for development will be
supported where it will be safe from the risks of coastal change for its
intended lifespan, does not have unacceptable impacts on nature
conservation, heritage and landscape, and where sites will be cleared and
restored following decommissioning. These are largely in keeping with
other considerations of development in areas subject to coastal change,
e.g. NPS, MPS, and East Marine Plans.
River Basin Management Plans and the MSFD

2.5.4

In addition to potential effects upon terrestrial water bodies considered in
the Environmental Statement (Chapter 6 Water Resources and Flood Risk,
Document 6.6), coastal water bodies are also a consideration of the Water
Framework Directive (WFD) and extend from low water mark to 1 nautical
mile (nm) offshore. These overlap with Marine Strategy Framework
Directive (MSFD) marine waters. These initiatives set targets for the
achievement of good ecological and environmental status respectively, and
implications for these relevant water bodies from relevant activities are
made in Section 5.
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Table 1: Cross reference with NPS (EN-1) Requirements
NPS EN-1 Section

NPS
Reference

Where Covered in SoCE and Onshore ES

Applicants should consult the Marine Management
Organisation (MMO)

4.10.4

See Section 1.1.

Also see Chapter 4 EIA Consultation (Document 6.4).
Where relevant, applicants should undertake coastal
geomorphological and sediment transfer modelling to
predict and understand impacts and help identify relevant
mitigating or compensatory measures.

5.5.6

Detailed modelling work has not been undertaken as
part of this assessment since the works proposed are
not permanent features which may influence coastal
processes, or generate physical modifications which
will persist in the long-term. The landfall construction
works are temporary and would not result in changes
to long-term sediment mobility or transport pathways.
This is because it is proposed that the beach (where
applicable) and pipeline trench would be backfilled,
and there will not be any permanent surface
structures at the landfall that could act as
impediments to sediment movement or lead to wider
influences. In the context of the scale of natural
sediment movement and transport along the
Holderness coast, the volume of sediment potentially
disturbed by construction works is not significant (see
Sections 5.2, 5.3.7-5.3.17, and 5.4).
Also see Chapter 6 Water Resources and Flood Risk
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Table 1: Cross reference with NPS (EN-1) Requirements
NPS EN-1 Section

NPS
Reference

Where Covered in SoCE and Onshore ES
and Chapter 7 Geology Hydrogeology and Ground
Conditions (Documents 6.6 and 6.7).

The ES (see Section 4.2) should include an assessment of
the effects on the coast. In particular, applicants should
assess:
• The impact of the proposed project on coastal
processes and geomorphology, including by taking
account of potential impacts from climate change. If
the development will have an impact on coastal
processes the applicant must demonstrate how the
impacts will be managed to minimise adverse
impacts on other parts of the coast;
• the implications of the proposed project on strategies
for managing the coast as set out in Shoreline
Management Plans (SMPs) ... any relevant Marine
Plans, River Basin Management Plans and capital
programmes for maintaining flood and coastal
defences;
• the effects of the proposed project on marine
ecology, biodiversity and protected sites;
• the effects of the proposed project on maintaining
coastal recreation sites and features; and
The Yorkshire and Humber CCS Cross Country
Pipeline

5.5.7

The response to NPS reference 5.5.6 applies to this
issue as well.
The implications for coastal erosion are considered in
Section 5.4
Potential effects on ecology, biodiversity and
protected sites are considered in Section 5.40
Effects on tourism and recreation are considered in
Section 5.4
The vulnerability of the scheme to coastal change is
considered in Section 5.4

Also see Chapter 6 Water Resources and Flood Risk
and Chapter 7 Geology Hydrogeology and Ground
Conditions (Documents 6.6 and 6.7)
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Table 1: Cross reference with NPS (EN-1) Requirements
NPS EN-1 Section
•

NPS
Reference

Where Covered in SoCE and Onshore ES

the vulnerability of the proposed development to
coastal change, taking account of climate change,
during the project’s operational life and any
decommissioning period.

The applicant should be particularly careful to identify any
effects of physical changes on the integrity and special
features of Marine Conservation Zones, candidate marine
Special Areas of Conservation (SACs), coastal SACs and
candidate coastal SACs, coastal Special Protection Areas
(SPAs) and potential coastal SPAs, Ramsar sites, Sites of
Community Importance (SCIs) and potential SCIs and Sites
of Special Scientific Interest

The Yorkshire and Humber CCS Cross Country
Pipeline

5.5.9

The potential for effects on sites designated for nature
conservation interest of local to international
importance are considered in Section 5.4

Also see Chapter 6 Water Resources and Flood Risk
(Document 6.6) and Chapter 9 Ecology and Nature
Conservation (Document 6.9).
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Table 2: Cross reference with East Marine Plan Policies
East Marine Plan Policy

Marine
Plan
Reference

Where Covered in SoCE and Onshore ES

Appropriate provision should be made for infrastructure on
land which supports activities in the marine area and vice
versa.

GOV1

The SoCE takes a coordinated approach to
considering the potential combined effects from the
Onshore and Offshore Schemes (Section 5.4), and to
assist the respective decision makers to understand
the project as a whole (Section 1.1 and 1.2).

Proposals should demonstrate in order of preference:

GOV2

Activities taking place within the area for which
combined effects have been identified will not
displace other authorised activities (see below for
fishing and recreation considerations).

SOC2

Heritage assets are to be considered under a written
scheme of archaeological investigation which must
include reporting, mitigation, monitoring and archiving
requirements for any finds (see Section 5.4.2).

a) that they will avoid displacement of other existing or
authorised (but yet to be implemented) activities
b) how, if there are impacts resulting in displacement by
the proposal activity, they will minimise them
c) how, if the impacts resulting in displacement by the
proposal activity, cannot be minimised, they will be
mitigated against
d) the case for proceeding with the proposal if it is not
possible to minimise or mitigate the impacts of
displacement
Proposals that may affect heritage assets should
demonstrate, in order of preference:
a) that they will not compromise or harm elements
which contribute to the significance of the heritage
The Yorkshire and Humber CCS Cross Country
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Table 2: Cross reference with East Marine Plan Policies
East Marine Plan Policy

Marine
Plan
Reference

Where Covered in SoCE and Onshore ES

asset
b) how, if there is compromise or harm to a heritage
asset, this will be minimised
c) how, where compromise or harm to a heritage asset
cannot be minimised it will be mitigated against
d) the public benefits for proceeding with the proposal if
it is not possible to minimise or mitigate harm to the
heritage asset
Proposals that may affect the terrestrial and marine
character of an area should demonstrate, in order of
preference:
a) that they will not adversely impact the terrestrial and
marine character of an area
b) how, if there are adverse impacts on the terrestrial
and marine character of an area, they will minimise
them
c) how, where these adverse impacts on the terrestrial
and marine character of an area cannot be minimised
they will be mitigated against
d) the case for proceeding with the proposal if it is not
possible to minimise or mitigate the adverse impacts
The Yorkshire and Humber CCS Cross Country
Pipeline
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The potential for combined effects on landscape and
seascape are considered in Section 5.4.
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Table 2: Cross reference with East Marine Plan Policies
East Marine Plan Policy
Cumulative impacts affecting the ecosystem of the East
marine plans and adjacent areas (marine, terrestrial) should
be addressed in decision-making and plan implementation.

Marine
Plan
Reference
ECO1

Where Covered in SoCE and Onshore ES
The SoCE addresses the combined effects of the
Onshore and Offshore Schemes (See Section 5.4).
Cumulative impacts with other plans or projects are
individually considered in the Environmental
Statements for each scheme.

The risk of release of hazardous substances as a secondary ECO2
effect due to any increased collision risk should be taken
account of in proposals that require an authorisation.

The presence of construction vessels in the
nearshore will be temporary and will not be within
IMO routeing areas (policy PS1) and important
navigation routes (policy PS2). Offshore pipelay will
be subject to vessel traffic survey and collision risk
assessment (as appropriate) as part of the consent to
locate process, and notices to mariners will indicate
the timing and duration of activities (see Section 5.4).

Appropriate weight should be attached to biodiversity,
reflecting the need to protect biodiversity as a whole, taking
account of the best available evidence including on habitats
and species that are protected or of conservation concern in
the East marine plan and adjacent areas (marine,
terrestrial).

BIO1

The SoCE has considered wider biodiversity interests
and those identified as being protected, informed by
desk-based information gathering and field work (see
Sections 5.3 and 5.4).

Proposals should demonstrate that they have taken account

CC1

Climate change has been considered with regards to
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Table 2: Cross reference with East Marine Plan Policies
East Marine Plan Policy

Marine
Plan
Reference

of how they may:
•
•

Where Covered in SoCE and Onshore ES
its potential influence on sea-level rise and coastal
erosion rates relevant to the Pipeline construction and
operation (see Sections 5.2, 5.3 and 5.4).

be impacted upon by, and respond to, climate
change over their lifetime
impact upon any climate change adaptation
measures elsewhere during their lifetime

Where detrimental impacts on climate change adaptation
measures are identified, evidence should be provided as to
how the proposal will reduce such impacts.
Proposals for development should minimise emissions of
greenhouse gases as far as is appropriate. Mitigation
measures will also be encouraged where emissions remain
following minimising steps. Consideration should also be
given to emissions from other activities or users affected by
the proposal.

CC2

Any contribution to such emissions from this element
of the project will be small, and negative when
considered in the context of the overall project carbon
budget.

Within areas of fishing activity, proposals should
demonstrate in order of preference:

FISH1

The potential for interaction between intertidal bass
net fisheries and activities and how these will be
mitigated are outlined in Section 5.4.

a) that they will not prevent fishing activities on, or
access to, fishing grounds
b) how, if there are adverse impacts on the ability to
The Yorkshire and Humber CCS Cross Country
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Table 2: Cross reference with East Marine Plan Policies
East Marine Plan Policy

Marine
Plan
Reference

Where Covered in SoCE and Onshore ES

undertake fishing activities or access to fishing
grounds, they will minimise them
c) how, if the adverse impacts cannot be minimised,
they will be mitigated
d) the case for proceeding with their proposal if it is not
possible to minimise or mitigate the adverse impacts
Proposals for development should demonstrate that during
construction and operation, in order of preference:
a) they will not adversely impact tourism and recreation
activities
b) how, if there are adverse impacts on tourism and
recreation activities, they will minimise them
c) how, if the adverse impacts cannot be minimised,
they will be mitigated
d) the case for proceeding with the proposal if it is not
possible to minimise or mitigate the adverse impacts

The Yorkshire and Humber CCS Cross Country
Pipeline
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3

The Environmental Characteristics
of the Offshore Scheme

3.1

SUMMARY OF ENVIRONMENTAL CHARACTERISTICS OF THE
OFFSHORE SCHEME

3.1.1

The main environmental characteristics of relevance to the Offshore
Scheme are summarised in Table 3 below.

Table 3: Environmental characteristics relevant to the Offshore Scheme
Aspect

Description

Location

The storage site lies in the southern North Sea, approximately 67 km
east of Bridlington. The area is covered by a DECC Carbon Dioxide
Appraisal and Storage Licence (Figure 2) and a Crown Estate
Agreement for Lease (AfL). It is proposed that the Pipeline to the
storage site will extend from a landfall site to the north of Barmston on
the Holderness coast, ~6 km south of Bridlington.
The storage site is located adjacent to the Sand Hills area of the
southern North Sea, with sand ridges up to 30 m high. The proposed
pipeline route traverses a trough between two of the Sand Hills ridges.
The seabed at the storage site has a series of sand ridges (up to 4 m in
height, 100-600 m wavelength).
The water depth over the crest of the storage site is 52 m, but ranges
between 50 m and 60 m as the seabed topography is dominated by
large sandwaves up to 10 m high.

Sediments
and
topography

The sediment surface at the storage site is predominately fine sand,
with some coarser material also present. Bedrock is often close to the
seabed and may be seen between sandwaves near the storage
location.
From the shoreline water depths increase to 30 m at 15 km offshore
along the Pipeline route. Depth continues to increase, but more
gradually, until about 28 km from shore, after which depth varies
between approximately 45 m and 60 m along most of the offshore
route. Surface sediments in the nearshore range from sand to gravelly
sand, and the topography for much of this section is controlled by
subcropping boulder clays at or close to the seabed. Surficial sands for
much of the route are thin, giving way to thicker deposits from 47 km
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Table 3: Environmental characteristics relevant to the Offshore Scheme
Aspect

Description
along the Pipeline route, with corresponding large sandwaves. Boulder
clays underlie the sands either as a thin layer or as palaeochannel infill,
though chalk and limestone bedrock may be at or near the seabed
between these channels. Average seabed gradients increase offshore
(from 0.3°-2.4°), largely reflecting the increased incidence of large
sandwaves offshore, though generally the route is gently sloping with
no apparent obstructions.

Hydrography

The average sea surface and bottom temperature ranges from 13-15°C
in summer to 6°C in winter. The overlying water at the storage site
location changes from well mixed in winter to fully stratified in summer.
Tidal currents flow at speeds of 0.58-0.62 m/s at spring tides and
approximately 0.3 m/s at neap tides. The residual spring tidal currents
around the storage site have a predominant bottom flow direction of
northwest to southeast. Inshore peak flow of spring tidal currents are
oriented in a north-northwest to south-southeast direction. Mean spring
tidal ranges in the area vary from ~5m in the nearshore to 3.4 m further
offshore. The annual mean significant wave height is between 1.511.75 m at the storage site location, decreasing to <0.76 m further
inshore.

Climate

Great variability in wind direction is a characteristic of the North Sea
and winds may blow in any direction at any time of year, however
dominant wind direction is from south to south west. Average speeds
vary from 5.3-6.2 m/s in summer and 7.7-9.6 m/s in winter in the
nearshore area, to 7.1-7.5 m/s in summer and 11.6-12 m/s in winter
across the offshore area and storage site. Mean air temperatures are
between 4°C and 6°C in winter and 16°C in summer. Existing climate
change projections for the marine environment suggest that prevailing
conditions (e.g. offshore wind speed, wave height/storminess) are
unlikely to be significantly altered during the time horizon of the
proposed operations. It should be noted that there is presently low
confidence in these marine projections.

Plankton

Large spring bloom of phytoplankton followed by a smaller bloom in the
late summer or autumn. Zooplankton abundance follows a similar
seasonality to phytoplankton, although peak abundances lag slightly
behind. The phytoplankton community is dominated by the
dinoflagellate genus Ceratium. Zooplankton is dominated in terms of
biomass and productivity by Calanoid copepods, a major food resource
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Table 3: Environmental characteristics relevant to the Offshore Scheme
Aspect

Description
for many commercial fish species.
The infauna at the storage site is dominated by echinoderms and
polychaetes, with the small urchin Echinocyamus pusillus and juvenile
ophiuroid brittlestars the most abundant taxa. Other abundant taxa
included the annelid worms Grania sp. and S. armiger and the bivalve
Cochlodesma praetenue. Scoloplos armiger, ophelid polychaetes
including Ophelia borealis, Grania sp., bivalves Cochlodesma
praetenue and Dosinia sp., crustacean Guernea coalita, Echinocyamus
pusillus and ophiuroids are present at sample stations around the site.
Amphiura filiformis, Nephtys cirrosa, Abra prismatica and Urothoe
elegans are also abundant.

Benthos

Commercial
fish and
shellfish

The intertidal fauna of the Holderness coast is typically sparse where
the beach is composed of medium to coarse sands (as at the landfall),
with the richest sites being the fine sand intertidal zone near Bridlington.
An offshore pipeline route survey has been carried out, which found low
abundance and diversity of fauna, which included: polychaete worms
(Arenicola marina, N. cirrosa, Scolelepis squamata, S. armiger, S.
bombyx), amphipods (Bathyporeia sp., Urothoe brevicornis) and the
crab (Portumnus latipes). Intertidal hard structures support species
typical of rocky habitats, including seaweeds, blue mussel (Mytilus
edulis), rough periwinkle (Littorina saxatilis) and acorn barnacle (S.
balanoides).
The benthic fish community in the area is dominated by flatfish, gobies
and small gadoids, with a clear distinction between shallow water
communities and those in depths between 50-100m. The area supports
a number of shellfish species including Norway lobster (Nephrops
norvegicus), lobster, brown (or edible) crab, velvet crab, scallops,
whelk, razorshells and shrimp. The east coast of England is an
important area for brown crab spawning.
The area of the storage site and proposed pipeline route overlaps with
known spawning grounds of cod, herring, sole, lemon sole, plaice, sprat
and sandeel (below).
Jan

Feb

Mar

Apr

3

3

3

3

May

3

Jun

Jul

2

2

Aug

3

Sept

2

Oct

Nov

Dec

1

1

2

Key: 1 = 1 species spawning, 2 = 2 species spawning etc

Seabirds and
water birds

In the summer months, Flamborough Head and Bempton Cliffs support
important breeding colonies of seabirds including kittiwake, guillemot,

The Yorkshire and Humber CCS Cross Country
Pipeline

Environmental Statement Volume 6:
Environmental Statement Document 6.21

Ch. 21 Statement of Combined Effects

21

Table 3: Environmental characteristics relevant to the Offshore Scheme
Aspect

Description
razorbill, puffin and gannet. Following the nesting season in late
June/early July, adult and juvenile birds start to move south to wintering
grounds or move offshore to areas where they form moulting flocks in
late summer and autumn. These species are abundant offshore
outside the breeding season, with high numbers of auks present at sea
from December to April, which is when vulnerability to surface pollution
in inshore and coastal areas is lowest.
Annual seabird sensitivities to surface pollution are shown below for the
storage site (UKCS Blocks 42/25 and 43/21) and the landfall (Block
41/30).
Block

Jan

42/25

1

43/21
41/30
Key:

Marine
mammals

Feb

Mar

Apr

1

2

2

1

1

2

2

1

3

1 = V High

Jun

Jul

Aug

Sep

1

2

2

1

1

2

1

4

3

1

3

2

1

1

1

2 = High

May

3 = Moderate

Nov

Dec

1

2

1

1

1

2

1

1

1

1

1

4= Low

Oct

-

No data

The most abundant cetacean species in the area is the harbour
porpoise. There are occasional sightings of white-beaked dolphins,
minke whales, Atlantic white-sided dolphins and long-finned pilot
whales off the east coast of England. There are a number of harbour
and grey seal colonies along the east coast of England. However, the
landfall location is not a known haul out site for seals. In general,
marine mammals are more frequently observed in and around the
storage site area over the summer and autumn months (see below).
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sept

Oct

Nov

Dec

Key: Darker colour reflects months when marine mammals most frequently observed

Conservation
sites

The storage site does not lie within any offshore or potential offshore
conservation sites, although there are a number of coastal and offshore
Special Protection Areas (SPAs) and Special Areas of Conservation
(SACs) within the vicinity of the storage area and proposed pipeline
route. The nearest European conservation site from the storage
location is the Dogger Bank SCI (Site of Community Importance), which
is over 30 km to the north east. The nearest sites to the proposed
pipeline landfall are the Flamborough Head SAC and the Flamborough
Head and Bempton Cliffs SPA (the closest approach of the proposed
pipeline route to the SAC boundary is ~3km). Natural England is
considering extending the SPA from Filey Brigg to Cunstone Nab, with
a 2km marine extension offshore. Formal consultation on this site
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Table 3: Environmental characteristics relevant to the Offshore Scheme
Aspect

Description
ended in April 2014.
The first tranche of Marine Conservation Zones (MCZs) were formally
designated in November 2013, however none of the formal
designations in this first tranche are in proximity to the Offshore
Scheme. The proposed pipeline route runs to the north of the
Holderness Offshore recommended MCZ (rMCZ) and the Holderness
Inshore rMCZ (3.5 and 6km distance respectively), and is 16km south
of the Compass Rose rMCZ. For these sites, Defra propose that further
work is required prior to potential future designation. The Holderness
Inshore rMCZ is being considered in the second tranche of designation,
which will take place through 2015. The remaining rMCZs will be
considered for inclusion in the third tranche, although a date for future
designations has not been set.
The storage site is approximately 6 km south of the Garrow gas field
production platform. The closest Round 3 (R3) offshore wind
development zone is the Hornsea zone to the south (see Figure 1.1)
which the carbon licence area overlaps with. The proposed cable
corridor for developments associated with the Hornsea Zone is not
expected to interact with the Pipeline route or offshore facilities.

Other users

The offshore pipeline route will have to cross the existing Langeled gas
pipeline and the proposed Forewind offshore wind farm power cables
(Dogger Bank Creyke Beck). There are moderate to high levels of
shipping in the area with the highest densities closer to shore. The
storage area is within a military Practice and Exercise Area (PEXA),
and related MoD special conditions are included in the carbon appraisal
and storage licence.
Fishing effort in demersal and pelagic fisheries is relatively low although
fishing effort using static gears (pots/creels) in the nearshore is high
and there is significant value of shellfish landed from the area. Further
offshore, the relative importance of fishing declines although there is
activity throughout the area, primarily using towed gear (trawls).
Fishing effort is relatively uniform over the year, with slightly less taking
place in winter.

Cultural
heritage

The location of submerged archaeological features is typically unknown
in offshore areas and both the Pipeline route and the storage site have
been subject to seabed mapping and surveys. The former settlement
history of the coastal area and wider southern North Sea, along with the
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Table 3: Environmental characteristics relevant to the Offshore Scheme
Aspect

Description
importance of maritime trade routes and fishing grounds in the region,
and past military activity has likely led to the presence of maritime
archaeology, including wrecks. No protected wrecks are located close
to the Offshore Scheme, the closest being the Bonhomme Richard
(sunk 1779) in Filey Bay. An uncharted wreck lying ~220 m north of the
proposed offshore pipeline route was observed during an offshore
survey, approximately 83 km along the Pipeline route.

Nearshore
and coastal
environment

Seasonal
concern
(storage site)

High rates of erosion are experienced along the entire 60 km length of
the Holderness coastline. The Pipeline landfall is a sandy beach with a
shallow gradient, fringed by low cliffs and erosion rates of between ~0.5
and 1.8 m per year. Regionally, the coast is of importance to various
breeding, migratory and resident birds, with a number of SPA sites
designated. Also of conservation importance are colonies of sand
martins nesting in burrows in the coastal cliffs (where these are high).
The inshore fishing sector is of particular local importance, and includes
intertidal and subtidal bass net fishing, as well as fixed gear fisheries for
high value shellfish such as crab and lobster. The village of Barmston
and a caravan site lie adjacent to the proposed landfall, with residents
and tourists making use of the clifftop, beach and nearshore.
Periods of concern for seismic relate to possible adverse environmental
effects on fish spawning. Periods of concern for drilling are associated
with very high vulnerability of seabirds to surface pollution.
Block

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

42/25
43/21
Key:

= Period of concern for seismic
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4

Summary of The Project Effects

4.1

EFFECTS OF THE ONSHORE SCHEME

4.1.1

The effects identified for the Onshore Scheme are reported in Chapters 6.66.18 (Documents 6.6 – 6.18). of this Environmental Statement, and are
summarised in the Non-Technical Summary (Document 6.20), and will not
be repeated here.

4.2

EFFECTS OF THE OFFSHORE SCHEME

4.2.1

In order to identify potential effects of the Offshore Scheme, activities
associated with the construction, operation and decommissioning are
considered together with their potential interactions with the environmental
characteristics of the Offshore Scheme, and having regard to legislative and
policy requirements. The activity/environment interactions and likelihood of
effects are identified using a range of sources which are summarised
below.
•
•
•

•
•
•
•

Development specific information (i.e. as outlined in Section 1.2);
Regional and site specific environmental data (as summarised
above);
Experience of developments in the North Sea and elsewhere. While
the CCS element of the development is new to the UKCS, there is
considerable experience and knowledge in the construction,
installation, operation and decommissioning of pipelines, NUIs and
wellhead platforms gained from the oil and gas sector, which can be
applied with confidence;
Scientific, peer-reviewed papers, describing the effects of specific
interactions;
DECC Offshore Energy SEA Environmental Reports and
underpinning studies4;
Other relevant ‘grey’ literature (e.g. the OSPAR Quality Status Report
2010, and Defra’s Charting Progress 2); and
Applicable legislation and guidance (including, and in addition to, that
listed in Section 2).

4

See: https://www.gov.uk/offshore-energy-strategic-environmental-assessment-sea-an-overview-ofthe-sea-process
The Yorkshire and Humber CCS Cross Country
Pipeline

Environmental Statement Volume 6:
Environmental Statement Document 6.21

4.2.2

Ch. 21 Statement of Combined Effects

25

Those environmental interactions of the Offshore Scheme which have been
identified as potentially contributing to a significant effect are summarised in
Table 4.
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Potential effects

Consideration of likely
significance of effects

Table 4: Effects of the Offshore Scheme
Aspect

Sources of effect

Receptors

Installation Phase
•

Combustion
emissions
associated with
drilling, facilities
and pipeline
installation from
rig, vessels and
helicopters.

•

Humans/ flora and fauna

•

Reduction in local or regional •
air quality

Emissions predominantly
offshore, short term, often
transient, and minor in
regional context. Effects
considered not significant.

•

Presence of drill
rig, and facilities
and pipeline
installation
vessels.

•

Marine mammals
(cetaceans and seals)

•

Attraction to food resources
associated with structures

•

Seabirds and migratory
passerines

•

Attraction to lights, collision
with structures

•

Other users of the sea,
notably commercial
fishing, navigation,
military use

•

Temporary exclusion during
pipelay, drilling and
installation activities.

Activities are localised and
temporary (and in the case
of the Pipeline spatially
transient). Offshore area
around storage site not an
important feeding ground for
seabirds or marine
mammals. Mitigation
possible through
consultation with other
users, and timing of
activities to avoid peak
passerine migration periods
in spring and autumn.
Significant effects are not
predicted.

Atmospheric
emissions/Air
Quality

Physical
presence

The Yorkshire and Humber CCS Cross Country
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Potential effects

Consideration of likely
significance of effects

Table 4: Effects of the Offshore Scheme
Aspect

Sources of effect
•

Physical
injury

•

Physical
disturbance

Use of ducted
propellers on
construction
vessels.

Receptors
•
•

Disturbance of
•
seabed from drill
rig spud cans (3),
•
discharge of
•
surface hole
cuttings
(unconsolidated
seabed
sediments) from
well, and
installation of
subsea facilities
(including the
trenching and
backfilling of
pipelines, and
rock and
mattress

The Yorkshire and Humber CCS Cross Country
Pipeline

Marine
mammals •
(primarily seals)
•
Seabirds

Corkscrew injuries to seals
typically lead to mortality

Geomorphological
features of the coastline

•

Physical alteration of seabed
features

Seabed fauna (benthos)

•

Mortality of seabed fauna
from crushing or smothering

•

Plankton mortality from
suspended sediments

Plankton

•

Effects potentially significant
if there is harbour seal
mortality; this depends on
type of propellers used and
timing of construction.
Mitigation is available to
prevent seal entry to
propeller ducts.

•

The footprint of the
structures is small (rig spud
cans are ~20m in diameter,
wellbore diameter at the
seabed is ~1m), surface
hole cuttings may smother
an area of~5m radius, the
area has a high natural
suspended sediment load to
which the water column and
seabed biota is adapted.
Location planning of
facilities, rig and pipeline
allows mitigation through
avoidance of larger or
sensitive geomorphological
features. Similar
considerations and

Potential mortality of diving
birds
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Potential effects

Consideration of likely
significance of effects

Table 4: Effects of the Offshore Scheme
Aspect

Sources of effect

Receptors

placement).

•

Discharges
•

Drill muds and
cuttings,
cementing and
completion
chemicals used
during drilling of
the wells.
Discharge of
chemicals during
pipeline precommissioning

The Yorkshire and Humber CCS Cross Country
Pipeline

mitigations apply to the
nearshore section (~15km,
out to the 30m water depth
contour) of the Pipeline
which it is planned to trench
and backfill; the nearshore
Holderness area is subject
to large natural suspended
sediment loads from coastal
cliff erosion. Significant
effects from the physical
disturbance associated with
construction activities are
not predicted to occur.
•

Seabed sediment

•

Seabed fauna (benthos)

•

Plankton

•

Contamination of seabed
sediments with metals,
hydrocarbons, and organic
enrichment

•

Chemical toxicity leads to
seabed fauna mortality (direct
or indirect, e.g. through
predation following
narcotisation) or reproductive
impairment

•

Chemical toxicity leads to

•

There are strict controls on
the chemicals permitted for
offshore use and discharge,
rapid dispersion/dilution of
discharges by tidal and
other currents, and depth of
water column (~60m).
There is a large body of
scientific evidence on the
subtle or minor nature of
such effects. In addition to
required risk assessment of
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Potential effects

Consideration of likely
significance of effects

Table 4: Effects of the Offshore Scheme
Aspect

Sources of effect

Receptors

operations.

•

Noise

Underwater noise •
from drilling,
piling of manifold
or platform
(depending on
final development
design) and
thrusters on
pipelay and
construction
vessels, anchor
handlers and
support vessels.

The Yorkshire and Humber CCS Cross Country
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planktonic organism mortality

Marine mammals
(cetaceans and seals)

•

Displacement from
construction area

•

Temporary threshold shift in
hearing

•

Permanent threshold shift in
hearing

the proposed usage of
chemicals, further mitigation
is possible through
preferential selection of
chemicals of least
toxicity/persistence,
selection of discharge
locations and timing etc. As
a result significant effects
are not foreseen.
•

Vessel and drill rig noise,
whilst audible to marine
mammals, is not generally
considered to lead to
significant adverse effects
Impulsive noise from piling
can lead to temporary or
permanent threshold shifts
(and hence significant
effects). However, it is not
yet certain that piling will be
used in facilities installation;
if it is, mitigation is available
through the required
application of JNCC
guidelines, which include
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Potential effects

Consideration of likely
significance of effects

Table 4: Effects of the Offshore Scheme
Aspect

Sources of effect

Receptors

marine mammal observers
to delay operation until
marine mammals are not in
proximity, and soft start to
piling. Significant effects
are not anticipated.
Operational Phase
•

Support vessel
trips and
helicopter traffic
during the
operational
phase.

•

Diesel power
generation
exhausts.

•

Presence of
pipelines and
subsea facilities
and platform.

Routine
atmospheric
emissions/Air
Quality

Physical
presence

The Yorkshire and Humber CCS Cross Country
Pipeline

•

Humans/ flora and fauna

•

Reduction in local or regional •
air quality

Effects not significant as
emissions offshore, short
term, and minor in regional
context.

•

Other users of the sea

•

A 500m exclusion zone will
•
be established around the
platform and potentially the
subsea manifold. Fishing
and other vessels will be
excluded from these areas for
the life of the project.

•

Presence of surface laid

The 500m exclusion zone is
a small area, regionally the
storage site is not important
for fishing. All infrastructure
is marked on navigation
charts and is appropriately
lit and beaconed to
minimise collision risk.
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Potential effects

Consideration of likely
significance of effects

Table 4: Effects of the Offshore Scheme
Aspect

Sources of effect

Receptors

pipeline and pipeline/cable
crossing structures) can
impede fishing with towed
gear, and pose a safety
hazard if scouring occurs
leading to free spans.

•

Discharge of
chemicals during
operational use
(e.g. corrosion
inhibitor).

•

Water

•

Plankton

•

Seabed fauna

•

Contamination of seabed
sediments

•

Chemical toxicity leads to
seabed fauna mortality (direct
or indirect, e.g. through
predation following
narcotisation) or reproductive
impairment

•

Chemical toxicity leads to
planktonic organism mortality

Discharges

The Yorkshire and Humber CCS Cross Country
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Pipeline/cable crossings
and subsea infrastructure
will be designed to prevent
snagging by towed gear.
Routine inspection of
surface laid pipeline would
be undertaken to identify
areas of scour, with
remedial action taken to
reduce potential snagging
hazard. As a consequence,
significant effects are not
likely.
•

Such discharges are not
planned and if made they
would be small in volume.
In addition, there are strict
controls on the chemicals
permitted for offshore use
and discharge, required risk
assessments as part of
permitting, rapid
dispersion/dilution of
discharges by tidal and
other currents, and depth of
water column (~60m).
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Potential effects

Consideration of likely
significance of effects

Table 4: Effects of the Offshore Scheme
Aspect

Sources of effect

Receptors

Significant effects are not
likely.
•

Produced
water
management
and
discharge

•

Noise

•
After the first
phase, if larger
•
volumes of
•
Carbon Dioxide
dioxide are to be
injected, the
production and
discharge of
some aquifer
water is expected
to facilitate
pressure relief.

Water

Underwater noise •
during the
•
operational
phase from 4D
seismic survey
monitoring
requirements.
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•

Osmotic effects of high
•
salinity water discharge on
water column or seabed biota

Seabed fauna

•

Water quality effects from
ionic constituents of aquifer
brine

Marine mammals

•

Displacement from storage
site

•

Temporary threshold shift in
hearing

•

Permanent threshold shift in
hearing

•

Disruption to fish spawning
behaviour

Plankton

Spawning fish

•

Such discharges are not
planned in the first phase of
the project. In any case,
modelling of aquifer brine
discharge indicates that with
a suitably located discharge
point, rapid dilution to no
effect concentrations is
rapidly achieved.
Significant effects are not
predicted.
The methods to monitor the
Carbon Dioxide dioxide
plume in the aquifer are not
yet defined. If 4D seismic
survey is selected,
mitigation is available
through the required
application of JNCC
guidelines, which include
marine mammal observers
to delay operations until
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Potential effects

Consideration of likely
significance of effects

Table 4: Effects of the Offshore Scheme
Aspect

Sources of effect

Receptors

marine mammals are clear
of the vicinity and soft start
to seismic shooting. The
timing of surveys will avoid
fish spawning periods.
Such mitigation will prevent
significant effects occurring.
•

Accidental
Carbon
Dioxide
dioxide
release

•
Accidental
spills

Release of dense •
phase Carbon
Dioxide dioxide
•
during an
•
uncontrolled
release from the
Pipeline or other
subsea
infrastructure.

Sources of
hydrocarbon
release
associated with
installation and
operational

The Yorkshire and Humber CCS Cross Country
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Marine biota from the
seafloor to the air above.

•

Depressurisation temperature •
change effects (cooling, ice
formation)

•

Asphyxia caused by
dissolved Carbon Dioxide
dioxide in the water column
or a blanket of gaseous
Carbon Dioxide dioxide

Water
Seabed sediment

•

Marine biota from the
seafloor to the air above.

•

Water

•

Seabed sediment

•

Reduced pH of water from
Carbon Dioxide dioxide in
solution

•

Physical contamination of
animals leading to loss of
plumage insulation, or
commercial fish catch taint

•

Toxicity effects on marine
biota through ingestion or

Unlikely to lead to a
significant effect since the
design and operation of the
Pipeline and facilities will
prevent such a release.

•

Experiments are planned to
improve the understanding
of dense phase Carbon
Dioxide dioxide behaviour to
allow modelling of leaks and
releases to sea.

•

Effects not significant as
volumes are small and the
materials potentially spilled
would either rapidly
dissipate naturally (e.g.
diesel) or sink to the seabed
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Potential effects

Consideration of likely
significance of effects

Table 4: Effects of the Offshore Scheme
Aspect

Sources of effect

Receptors

absorption

activities – these
are limited in
quantity to the
inventory
contained on the
platform and any
vessels, and are
likely to be
restricted to:
diesel fuel,
helicopter fuel,
lube oils,
hydraulic fluids
and Oil Based
Mud on mobile
drilling units.

•
•

Contamination of seabed
sediments
Contamination of water
column

(e.g. Oil Based Mud); these
processes serve to reduce
the hazard posed to
sensitive receptors such as
waterbirds and marine
mammals.

Decommissioning Phase
•

Combustion
emissions
associated with
infrastructure
removal.

•

Venting of
Carbon Dioxide
dioxide during

Atmospheric
emissions

The Yorkshire and Humber CCS Cross Country
Pipeline

•

Human/flora and fauna

•

Reduction in local or regional •
air quality

Emissions offshore, short
term, and minor in regional
context. It is anticipated
that during pipeline
depressurisation the Carbon
Dioxide dioxide would be
displaced by e.g. nitrogen,
and the Carbon Dioxide
dioxide injected into the
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Potential effects

Consideration of likely
significance of effects

Table 4: Effects of the Offshore Scheme
Aspect

Sources of effect

Receptors

pipeline
depressurisation.
•

Physical
presence

•

•

Physical
disturbance

•
Noise

aquifer store. Significant
effects are not envisaged.

Infrastructure
•
decommissioning
and removal
•
vessels.
Temporary
exclusion during
removal
operations.
Removal of
offshore
infrastructure
(note that the
Pipeline is likely
to be left in situ).

Marine mammals
(cetaceans and seals)

•

Attraction to food resources
associated with structures

Seabirds and migratory
passerines

•

Attraction to lights, collision
with structures

•

Other users of the sea,
notably commercial
fishing, navigation,
military use

•

Temporary exclusion of other
users during
decommissioning

•

Seabed and installed
structure biota

•

•

Plankton

Mortality of the biota which
has colonised installed
structures, and potentially
seabed fauna in the
immediate vicinity of removal
operations

•

Plankton mortality from
suspended sediments

•

Displacement from
decommissioning area

Underwater noise •
from rig, vessels,
and mechanical

The Yorkshire and Humber CCS Cross Country
Pipeline

Marine mammals
(cetaceans and seals)

•

Activities are localised and
temporary. Offshore area
not an important feeding
ground for seabirds or
marine mammals.
Mitigation possible through
consultation with other
users. Significant effects are
not foreseen.

•

The footprint of the
structures is small, the area
has a high natural
suspended sediment load to
which the water column and
seabed biota is adapted.
Removal of structures and
the colonising biota will
remove a potential food
resource but this is not
considered significant.

•

Vessel and drill rig noise,
whilst audible to marine
mammals, is not generally
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Potential effects

Consideration of likely
significance of effects

Table 4: Effects of the Offshore Scheme
Aspect

Sources of effect
cutters used
during
decommissioning

The Yorkshire and Humber CCS Cross Country
Pipeline

Receptors
•

Temporary threshold shift in
hearing

•

Permanent threshold shift in
hearing

considered to lead to
significant adverse effects.
Effects not considered to be
significant.
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5.1

IDENTIFICATION OF COMBINED EFFECTS
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Assessment Methods and the Screening of Potential Combined effects
5.1.1

The interrelationships between Onshore and Offshore Schemes considered
here are those at the landfall.

5.1.2

An assessment of the predicted significance of effects is made after the
application of mitigation that has been designed into both the Onshore and
Offshore Schemes. Where additional mitigation is identified as necessary
through the assessment process, these measures are outlined in Section
5.4.

5.1.3

The matrix provided in Table 5, was used to screen the interactions
between the potential sources of effects and relevant receptors.
Consideration was given to the potential for “shared receptors” to be
affected by onshore and offshore aspects of the Project (i.e. ‘combined
effects’).

5.1.4

The majority of potential combined effects have been determined as likely
to occur where the landward and seaward sections of the respective
Schemes meet and the areas just onshore and offshore from this. For
example, an offshore receptor such as marine mammals are unlikely to be
affected by the construction noise from the pumping station being built
inland, nor will beach amenity be directly affected by the offshore NUI
(Normally Unmanned Installation) construction activities by virtue of its
distance from the coast.

5.1.5

It is considered that any potential combined effects will be restricted to the
construction phase and any recovery period thereafter. There are no
foreseeable interactions between any operational activities related to the
Offshore and Onshore Schemes, and therefore operational effects are
solely considered in the respective ESs for those schemes. Additionally, as
it is proposed that the Pipeline is to be left in situ following
decommissioning, combined effects between the schemes are not expected
for that stage of the Project.

5.1.6

Assessment methods for each topic follow those for the corresponding
onshore topic (e.g. topic significance and sensitivity criteria), and more

The Yorkshire and Humber CCS Cross Country
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detail with regards to impacts on particular topic areas are given in relevant
chapters of the ES for the Onshore Scheme. The assessment is evidence
based and largely qualitative, unless information allows for quantitative
estimates to be made (e.g. in relation to noise). The assessment is
supported by a number of desk-based studies that have been undertaken to
underpin the respective schemes, including:
•
•

•

5.1.7

Cliff and Beach Variability at the Barmston Landfall Location (Ref
21.35);
Review of Hydrographic Patterns & Seasonal Variability in the
Nearshore Holderness Area & Offshore Storage Site 5/42 Area (Ref
21.36); and
Movement and Fate of Sediments in the Intertidal Area and
Nearshore of the Holderness Region (Ref 21.37).

Additionally, relevant site surveys include:
•

Coastal borehole survey – 12 boreholes were sunk between the
proposed onshore location of the Pipeline drive shaft and the upper
beach. The results of the borehole survey have been used to inform
the cliff and beach crossing method design;

•

Intertidal survey – a Phase 1 intertidal ecological survey was
undertaken in February 2014 using the methods outlined in the JNCC
Marine Monitoring Handbook (Ref 21.1); and
Humber CCS project nearshore survey – as part of the scope of work,
a topographic beach survey was undertaken at the landfall location
utilising a differential Global Positioning System (dGPS) and laser
scanning techniques. These were integrated with nearshore survey
data to provide complete topographic coverage from ~250m landward
of the cliff edge to ~15 km offshore, over a 1 km wide corridor.
Beach User Survey Report (Document 6.15.1)

•

•

The Yorkshire and Humber CCS Cross Country
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Table 5: Basis of Assessment for combined effects
Shared
Receptor

Terrestrial
pipeline
construction
*

Pumping
station
construction
*

Coastal
landfall
works
*+

Marine
pipeline
construction
+

Storage
facilities
construction
+

Coastal geomorphology

Coastal
Water quality

Coastal bird
populations
(breeding and
wintering)







The presence of a cofferdam in the intertidal
area could change coastal geomorphology
down drift. The cofferdam, if used, would
cross the onshore/offshore boundary and so
combined effects need to be considered.





Creation of a causeway and excavation of
sediments within a cofferdam could combine
with mobilisation of sediment due to offshore
dredging of a trench, if concurrent.

**

The offshore works will introduce sources of
noise and disturbance through the extension
of sheet piling for the cofferdam below MLW,
which will be additive to the piling work
related to the onshore part of the cofferdam.
Noise effects may be related to the storage
facility site (e.g. piling, drilling), though this
would not affect coastal birds.



Marine
mammals


The Yorkshire and Humber CCS Cross Country
Pipeline

Summary of Considerations

**

**

Piling noise from construction of the
cofferdam, which extends from the MHW to
below MLW, could potentially affect marine
mammals in the nearshore environment.
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Table 5: Basis of Assessment for combined effects
Shared
Receptor

Terrestrial
pipeline
construction
*

Pumping
station
construction
*

Nature
Conservation
sites

Coastal
landfall
works
*+


Marine
pipeline
construction
+

Storage
facilities
construction
+

**

Coastal
residents and
communities









Recreational
users and
tourists









Summary of Considerations
Changes to coastal geomorphology, or
disturbance of birds on supporting habitat,
could affect interest features of Natura 2000
sites.
The offshore works will introduce sources of
noise, visual intrusion and access constraints
which could be additive to any effects of the
Onshore Scheme alone. These combined
effects could affect local residents and
communities and visitors to the coast.

Notes: *relates to the Onshore Scheme, +relates to the Offshore Scheme
**Theoretical pathways between the various sources and shared receptors were initially identified. However
subsequent detailed screening of the potential effects of the offshore marine pipeline and storage facilities construction
has been undertaken as part of the Habitat Regulations Assessment No Significant Effects Report (NSER - Document
5.4). The NSER has concluded that there are no likely sources or pathways for effects relating to the interest features of
Natura 2000 sites. This position is reflected in the No Significant Effects Report submitted as Document 5.4.
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5.1.8

Having screened the activities of the Onshore and Offshore Scheme and
identified potential combined effects against certain receptor topics, it is
appropriate to consider in more detail the relevant activities related to these
sources of effect and the environmental character of the receiving
environment containing the shared receptors. This is provided in Sections
5.2 and 5.3 below.

5.2

DETAILED DESCRIPTION OF ACTIVITIES RELATED TO COMBINED
EFFECTS
Coastal Landfall Works

5.2.1

The Pipeline landfall works are at a pre-FEED stage in the Project. It
should be noted that options appraisal of the landfall construction method
(i.e. cliff crossing and pipeline tie-in) has already been informed by deskbased and field studies of the proposed landfall sites, and designs have
been selected which would meet the technical requirement of the landfall
while not compromising those aspects of the environment identified at an
early stage as being sensitive to disturbance and for which there was the
potential for significant effects.

5.2.2

This approach has led to some mitigation measures being implemented
through Project design. For instance, the use of open cut cliff crossing
methods were discounted at an early stage in the landfall design due to the
likely negative effects on cliff integrity and erosion rates on this section of
coast.

5.2.3

Several options remain available for achieving landfall of the Yorkshire and
Humber CCS Cross Country Pipeline and these are as outlined in the
Onshore Scheme Construction Report (Document 7.9). The options
include which non-open cut cliff crossing method (horizontal directional
drilling, microtunnelling, direct pipe), and which pipeline tie-in method
(cofferdam or caisson) will be used. With regards to the cliff crossing
scenarios, the environmental outcomes for each are expected to be
comparable. The remaining scenarios for which there are different
foreseeable outcomes therefore relate to how the Pipeline is brought
ashore:
•

•

Scenario A: cliff crossing method exiting in a piled pit on the beach,
which then connects to a cofferdam running offshore to connect to
the offshore trench.
Scenario B: cliff crossing method exiting into a piled cofferdam
(shallow caisson) below MLW (i.e. no work on the beach) which then
connects into the offshore trench.

The Yorkshire and Humber CCS Cross Country
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How each of these scenarios relates to individual environmental topics for
which potential combined effects have been identified is summarised in
Table 6. The likely worst case landfall crossing is also identified using this
table, and it is this scenario which is used for the purposes of assessment
below.
Table 6: Identification of Likely Worst Case Landfall Scenario for Assessment.

Environmental
Topic

Scenario A

Scenario B

Surface Water
Resources and
Flood Risk

Drilling muds contained within
the coffer dam section, but
extensive excavation on the
beach and below MLW poses
a small risk to coastal water
quality

Drilling muds contained within
the coffer dam section, some
excavation of sub-tidal bed
materials, but of a smaller
magnitude.

Geology,
Hydrogeology
and Ground
Conditions

Extensive excavation of sand
and underlying glacial tills.

Some excavation of sand and
underlying glacial tills.

Land Use and
Agriculture

No interrelationship identified
that is not addressed in other
chapters

No interrelationship identified
that is not addressed in other
chapters

Ecology and
Nature
Conservation

This represents the biggest
scale of works for landfall,
including temporary
loss/modification of at least
1,700m2 of coastal habitat,
albeit habitat of poor
biodiversity value.

Smaller scale works, with
potentially no habitat loss in
the intertidal area.

Archaeology and
Cultural Heritage

As this is an eroding coast,
the possibility of buried
remains is remote, and this is
therefore not a determining
issue

As this is an eroding coast,
the possibility of buried
remains is remote, and this is
therefore not an determining
issue

Landscape and
Visual Amenity

The scenario would have the
most visible temporary

The potential for little or no
work on the beach itself
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Table 6: Identification of Likely Worst Case Landfall Scenario for Assessment.

construction activity in the
coastal environment and is
therefore the worst case
scenario for both landscape
and visual receptors.

means that this option is less
likely to have effects than
scenario A.

Air Quality

Locating the works on the
beach could potentially lead to Works further out to sea are
temporary air quality effects
less likely to give rise to air
on receptors during
quality effects.
construction.

Noise and
Vibration

Locating the works on the
beach could potentially lead to
temporary noise effects on
receptors during construction.
The increased use of piling is
a bigger potential source of
noise effects.

Works further out to sea are
less likely to give rise to noise
and vibration effects. Less
piling required.

Traffic, Transport
and Access

Plant moved by road to the
construction site. Material
movements via road network.
Both could have temporary
effects on traffic.

Plant and materials delivered
by barge.

Socio-Economics
Including
Recreation and
Tourism

Temporary closure of 200m
Beach closure possibly
section of the beach.
avoided. Bass net fishery can
Temporary restriction on bass
continue.
net use.

Key
Highest potential for environmental effects.
Lowest or no potential for environmental effects.
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Having identified that Scenario A is the likely worst case landfall option, it
was necessary to develop the scenario further to provide information upon
which to base the assessment of combined effects. Figure 3 below
provides a schematic of the likely elements required for Scenario A.
Figure 3: Indicative Schematic of Scenario A

5.2.6

Table 7 below provides likely worst case parameters for the various aspects
of landfall Scenario A and Table 8 provides information about the likely
plant required to construct the landfall. It is emphasised that works below
the low water mark would be consenting under the Petroleum Act but for
completeness, the likely effects of the entire cofferdam are considered here.

5.2.7

Assuming the use of a cofferdam, it will be of sheet piled construction and
have likely dimensions of 6m wide, 200 m long and be excavated to a depth
of 3 m. The cofferdam will comprise a “dry section” above the mean low
water mark and a “wet” section extending into the nearshore area. A
pipeline tie-in pit of likely dimensions 25 m wide, 20 m long and 3 m deep,
may be required at the landward end of the cofferdam to accommodate the
Pipeline connection works on the beach, and be similarly constructed of
sheet piles. The Pipeline installation method will be via either directional
drilling, microtunnelling or direct pipe5, avoiding interactions with the cliff
and exiting through the reception pit/cofferdam into the intertidal/nearshore
area. Installation work using these methods, including reinstatement, are
expected to take a total of 6 months, and would be undertaken during
summer months during calmer annual sea states.

5.2.8

A minimum depth of burial has been calculated based on the estimated rate
of shore platform lowering over the 40 year lifespan of the project (0.7m
assuming a cliff retreat rate of 1.8 m/year) and the seasonal beach level
variation which has been recorded for the landfall area in topographic
surveys undertaken by East Riding of Yorkshire Council since 2008 (up to
1.25 m) – also see paragraphs 5.3.13-5.3.16. It is estimated that a

5

A relatively new (last 5 years) crossing technique utilising the profile of a Horizontal Directional Drill with the driving force of a
microtunnel.
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minimum depth of cover of 2 m is required, or 2.41 m taking into account
shoreline management plan adjustments for enhanced erosion rates due to
sea-level change (see Scott Wilson 2009) based on the Bruun (1998) rule
(see also Pilkey et al. (1993) for a critique of this method and Castedo et al.
(2013) for a more recent approach).
Table 7: Scenario A landfall design parameters
Element

Likely Worst Case

Cofferdam width

6m

Cofferdam depth
(trench)

3m

Cofferdam length

200 m: 130 m “dry”, 70m below MLW

Volume of excavation
for Cofferdam

3,000m3

Reception Pit
dimensions

20 m x 25 m

Reception Pit Depth

3m

Volume of excavation
for reception pit

1,500 m3

Height of piles above
beach level

ca. 1 m

Promontory

Yes – built up on both sides of the piled cofferdam.

Working area on
beach

No need for a platform to be constructed to keep plant
above MHWS

Isolation valve

Within the pumping station. No need for any other
permanent maintenance or inspection features between the
Pumping Station and the sub-sea pipeline.

Sequencing

-Install access track to beach
-Creation of causeway/promontory adjacent to proposed
cofferdam location
-Piling of reception pit and cofferdam – low tides
-Excavation of reception pit - excavated material stored on
upper shore.
-Excavation of cofferdam – excavated material stored on

The Yorkshire and Humber CCS Cross Country
Pipeline

Environmental Statement Volume 6:
Environmental Statement Document 6.21

Ch. 21 Statement of Combined Effects

46

Table 7: Scenario A landfall design parameters
Element

Likely Worst Case
upper shore.
-Installation of 500T pipe winch
-Pulling pipe through micro-tunnel into pit
-Excavation of offshore pipeline trench.
-Pumping of dry cofferdam (until backfilled).
-Pipe lay vessel arrives
-Pipe pulled through cofferdam
-Tie-in, in the reception pit (on beach or below MLW)
-Backfill including use of vibrating roller
-Remove piles
-Remove promontory material
-Remove access track

Extent of beach
closure

200 m

Form of beach
closure.

Demarcation fence, with security guards present at all
times to ensure the construction area is not accessed.

Working hours

There is the possibly of 24 hour working at certain times
due to the need to work with low tides, but typically
standard working hours of 7am to 7pm.

Overall Duration

6 months maximum for the beach works; 8 months for
tunnelling.

Construction Lighting

Yes – at least low level lighting would be required 24 hours
per day.

Access

From the Low Grounds area to the south of the likely
landfall point.

Need for drilling muds
incorporating
bentonite.

For HDD option only.
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Table 8: Plant/Vehicle List for Scenario A
Operation: Piling Cofferdam

Number Required

Crawler crane

1

Vibrohammer / Movax or piling rig

1

Piling rig

1

Operation: Beach Excavation

Number Required

20T Backhoe

1

30T Backhoe

1

CAT D6

2

25T Dumper Truck

2

Operation: Pipe Laying and Tie-in

Number Required

500T Winch

1

Crawler crane

1

Welding Rigs

2

Operation: Re-Instatement- Mainline Backfill/ Pipe Number Required
bed and surround
25T Backhoe (Long Reach)

1

20T Backhoe

1

25T Dump Truck

2

CAT D6

2

Vibrating Roller (Ramax)

2

Marine Pipeline Construction
5.2.9

Some elements of the nearshore pipeline installation have been described
below at a high level, however certain parameters (e.g. depth of nearshore
trench, width of any access channel, specific pipelay vessel) are still subject
to final options selection.

5.2.10 Prior to laying the Pipeline in the nearshore area and to its connection with
the onshore pipeline, a trench will be excavated from the end of the
cofferdam or subtidal caisson to the 30m depth contour, approximately
15km offshore using a trenching vessel. The excavated material will be
sidecast and used to backfill the trench once the Pipeline has been laid. It
is presently proposed that pipeline installation will utilise an anchored
The Yorkshire and Humber CCS Cross Country
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shallow water s-lay vessel. An access channel may also need to be
dredged in the nearshore to provide sufficient draft for the pipelay vessel.
5.3

ENVIRONMENTAL CHARACTERISTICS OF THE AREA RELEVANT TO
THE COMBINED EFFECTS ASSESSMENT

5.3.1

The following description relates to that area of the environment within
which it is regarded that combined effects could occur (see Table 5).
Water resources

5.3.2

The beaches of Holderness are macrotidal (i.e. where the mean spring tide
range is in excess of 4 m), with a semi-diurnal tidal range of between 5 m
and 6 m. The beach slope is relatively shallow (0.5-0.75º), and the intertidal
area has a width of approximately 180 m in the vicinity of the landfall
location.

5.3.3

The intertidal area is influenced by a range of hydrographic factors including
dominant tidal and wave variables (e.g. range, speed, direction). Two
acoustic Doppler current profilers 800 m offshore of Bridlington Bay (see
Ref 21.2) recorded neap tidal current velocities in the nearshore ranging
from <0.05 m/s to 0.4 m/s, with a current direction varying from 160° on a
flood tide to 320° on an ebb tide. Flow direction did not differ from those at
neaps during spring tides, but the maximum current velocity peaked at 0.6
m/s. These velocity ranges are typical for this stretch of coast, with
nearshore currents generally following the direction of the coastline.

5.3.4

The dominant wave direction in the area is north to northeast, which has a
large swell component and is not fetch limited6 (Ref 21.3, Ref 21.4). A
waverider buoy installed in 2008 approximately 6 km offshore of Hornsea
provides continuous information on the significant wave height, mean wave
period, peak wave period, wave direction and sea temperature at the site in
10 m water depth. Figure 4 shows an example of occurrence direction
versus wave height for the period June 2008 to May 2009. It confirms the
prevalence of waves from the northeast in the nearshore region, with larger
wave heights being associated with an east to northeast direction. The
annual 10% exceedance significant wave height at the shore is 1-1.5 m
along the Holderness Coast and in the nearshore Hornsea waverider buoy
location (Ref 21.5), with the 1 in 100 yr wave height being 6-8 m, depending
on the exposure of the area of coastline (Ref 21.6). Smithic Sands, within
Bridlington Bay, regulates the amount of wave energy that reaches the

6

Fetch limited refers to a situation in which wave energy (or wave height) is limited by the length of
the wave generation area (the fetch)
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shoreline with the net result that waters inshore of the bank (including those
around Barmston) have reduced wave heights and energy.
5.3.5

There is considerable seasonal variation within mean significant wave
heights in the nearshore region, ranging from 0.6 m in summer to >1.1 m in
winter (Table 9), with greater variation within the winter months.

5.3.6

Barmston Main Drain and Earl’s Dyke discharge across the foreshore to the
south and north of the DCO Limits/DML Application Boundary respectively.
However no WFD surface water bodies interact directly with the intertidal
area. The WFD coastal water body adjoining the landfall area is designated
as being of moderate ecological status, and of moderate potential.
Figure 4 – Percentage of occurrence direction (degrees) versus wave
height (Hs) from the Hornsea directional waverider buoy for the period
June 2008 to May 2009 (East Riding of Yorkshire Council 2009)
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Table 9: Hornsea waverider buoy monthly mean summary data for the period
June 2008 to July 2013
Month
Hs (m)
Tp (s)
Tz (s)
Direction (°)
SST (°C)
January
1.05
8.1
4.4
74
5.9
February
1.04
8.1
4.5
64
5.2
March
0.88
8.8
4.6
62
5.9
April
0.78
7.6
4.2
70
7.3
May
0.75
6.5
3.9
84
9.5
June
0.67
6.4
4
71
12.1
July
0.62
6.3
3.8
77
14.1
August
0.59
6
3.7
85
14.9
September
0.71
6.8
3.8
90
14.2
October
0.93
7.9
4.2
77
12.6
November
1.05
7.7
4.2
79
10.5
December
1.08
8.3
4.5
68
7.5
Notes: Hs = Significant wave height; Tp= Mean wave period; Tz = Peak wave
period; SST = Sea surface temperature
Intertidal geology and substrates
5.3.7

The landfall site is on the wider Holderness coastal plain which experiences
high cliff erosion and retreat rates, largely due to the geological composition
of the cliff material (glacial tills overlain with sands – see Ref 21.7, Ref
21.8), which is readily eroded by direct wave action augmented by aerial
weathering processes and local cliff characteristics (e.g. cliff strength, level
of the phreatic zone (the saturated area below the water table), see: Ref
21.9). Erosion rates tend to increase to the south, as Flamborough Head
has a sheltering effect in the north, which in combination with Smithic
Sands, results in reduced wave energy (Ref 21.10).

5.3.8

Rates of erosion across the entirety of the Holderness coast have been
recorded by East Riding of Yorkshire Council using “erosion posts”, which
are transects along which the cliff location has been recorded since 1951.
A longer term dataset has been generated by considering historical map
data (e.g. see Ref 21.11 and Figure 6) extending back to 1852. It should be
noted that with the exception of certain existing shoreline defences (e.g. at
Bridlington, Mappleton and Easington), a shoreline management policy of
no active intervention7 is in place along this section of coast (Ref 21.3).

7

No active intervention: there is no planned investment in defending against flooding or erosion,
whether or not an artificial defence has existed previously.
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Average annual cliff erosion rates based on historical trends (since 1852)
are shown in Table 10 for the four erosion post transects closest to the
proposed landfall (see Figure 6). The most recent data (2002-2012) was
collected using dGPS and LIDAR which are highly accurate survey and
remote sensing techniques respectively, and can be used to measure the
relative location of the cliff line and beach elevation to centrimetric
accuracy. Beach topography data was only available for between 2008 and
2012 for the area of interest, and cumulative change over this period has
been mapped in Figure 8. Cliff lines reconstructed from historical map data
and from more recent dGPS and LIDAR data are presented in Figure 6.

5.3.10 The annual sediment yield from the Holderness coast represents an input of
approximately 3 million m3 of material per year, two thirds of which
comprises sands and silts (particles of <63 µm, Ref 21.8). These are
generally transported in suspension into offshore and nearshore waters,
with coarser fractions transported as bedload. The domination of north and
northeasterly waves reaching the coast at an angle and forcing water to
move in a southerly current along the Holderness shore, combined with the
predominantly southwards flowing tidal stream, means that the prevailing
movement of sediment in the wider area is in a southerly direction (Figure
5). There is a division between net northerly and southerly sediment
movement under moderate conditions between Barmston and Bridlington,
although this is not seen under conditions of storm surge (see Ref 21.10).
5.3.11 Average cliff erosion data should be treated with caution and considered in
the context of seasonal retreat over the same period. For instance, though
a number of surveys record no or negligible retreat, others record large
changes over a single survey period, reflecting episodic rather than gradual
retreat. For example the difference between the autumn 2005 and spring
2006 data for transect 15 is 4.1 m, and a cumulative change over the period
2003-2012 of ~15 m (note equivalent episodic changes for the other profiles
marked in Table 10). Average annual retreat rates have remained relatively
constant over the period 1852-2012 (see Table 10 for a comparison of
survey ranges). These historical trends should be treated as a tentative
indication of what may be expected in the future, as there may be a range
of factors which could affect the future trajectory of erosion, for instance
projected sea-level rise (see: Ref 21.12, Ref 21.13).
5.3.12 Borehole studies undertaken as part of the development of the Onshore
Scheme included the collection of two cores from the upper beach. These
recorded glacial deposits of stiff brown boulder clay to a depth of 16.7 m,
where a bedrock of weak, weathered chalk was met. Beach sediments
were only recorded in one of the boreholes, comprising brown sand to a
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depth of 0.3 m. The depth of sandy beach sediments tends to be thin, with
the underlying till sometimes exposed and subject to erosion.
5.3.13 Beach elevation along the Holderness coast varies on an inter-annual basis
and has been observed to alter by as much as 3 m per year (e.g. Ref
21.14), though rates of change as low as 0.22 m have also been observed
(Ref 21.3). Such seasonal changes in elevation of this magnitude are not
unusual (see Ref 21.15). Ref 21.16 note that the nearshore exchange of
beach sediments at Holderness results from drawdown during storms and
then onshore movement in calmer conditions. Beach elevation will vary
seasonally due to the enhanced effect of wave action in winter months, and
also as a result of the dominant slope processes at work. For instance, an
initial increase in upper beach slope may be recorded following a cliff mass
movement event, which is progressively eroded over time. Cross shore
profiles for each of the erosion transects (15-18) shown in Figure 6 are
presented in Figure 7. The profiles show the gradual landward movement
of the cliff line and beach (shore platform lowering) since 2003.
5.3.14 Beach elevation data for the landfall location is available for between
September 2008 and September 2012, derived from LIDAR remote
sensing. The processed output of this data is shown in Figure 8, and
represents the cumulative change in beach elevation for the period of
survey coverage. For most of the area surveyed, elevation change has
been negligible (+/-0.25 m), though there has been isolated accretion and
erosion of up to +/-0.75 m across the beach surface. For this section of
coast, the change in beach elevation between seasonal surveys for 20082012 (difference between months of September and March, and April and
September) has been of the same order of magnitude, with changes rarely
exceeding +/-0.75 m between surveys, and with variation of greater than 1
m being highly isolated. Seasonal changes between 2008 and 2012 did not
exceed +/-1.75 m at any location in proximity to the proposed landfall.
These cumulative changes are modest in comparison to other parts of the
Holderness Coast, for instance areas to the south of Mappleton and
Aldeburgh have experienced cumulative changes exceeding 3 m in
proximity to the cliff line. There is a lack of data prior to 2008 to put this
change into context, for instance the change may relate to the erosion of
failed cliff material as stated above, and this may be the case given the
comparatively higher cliffs (16-20 m) and retreat rates (2.5-3.2 m/year,
1989-2012) at these locations compared to the proposed landfall area.
5.3.15 A beach topographic survey was undertaken at the same time as the
nearshore survey in order to provide an integrated topographic dataset
between the marine and terrestrial area. Topographic data was collected
using Real Time Kinematic (RTK) dGPS as a series of spot heights, and
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also using a laser scanning device, which allows for the collection of data
from the cliff face. The results of these surveys have been used to produce
both a contoured map and digital elevation model (DEM) of the intertidal
area, upper beach, clifftop and immediate landward area, which
complements the seasonal data already collected by East Riding of
Yorkshire Council.
5.3.16 Compared with seasonal variation, longer term shore platform lowering is a
gradual process, and values of 0.02 m/year may be typical8 (Ref 21.3). To
put this into the context of a project with a design life of 40 years, the
reduction in platform elevation over this time would be 0.7 m. It should be
noted that such a figure can only provide a rough estimate of net platform
lowering, and does not account for inter-annual variation in beach levels (as
described above), or other potentially influential factors such as sea-level
rise.
5.3.17 Though changes in meteorological and metocean conditions which may be
connected with climate change are likely to take place during the lifetime of
the overall Project, there is some uncertainty with regard to how these will
manifest (see Ref 21.17), and their potential effect on coastal processes.
There is some certainty with regards to the fact that sea-level rise will occur
within the next century, with a range of potential outcomes (projections)
calculated (see: Ref 21.12) based on a number of emissions scenarios (see
Ref 21.18). Assuming a 40 year project life and a worst case climate
change scenario (emissions from high growth, fossil fuel intensive activities,
at the 95 percentile probability9), relative sea-level rise is projected to have
increased by a maximum of ~0.5 m (relative to 1990 figures) by the time of
decommissioning. Present research suggests that any change in the wave
environment for the southern North Sea will be relatively minor, though it
should be noted that there are large uncertainties in this variable, especially
in projected extreme values. Similarly, a significant increase in storm surge
over the same period has not been projected (Ref 21.12), though such
events may produce more pronounced flooding events when considered in
the context of local changes in mean sea-level. Research into the
responses of soft-rocked coasts to sea-level rise is ongoing and includes
modelling studies (e.g. Ref 21.19, Ref 21.20, Ref 21.21), though an
increase in sea-level rise is expected to result in enhanced erosion and
recession rates (Ref 21.13). Incremental cliff recession rates associated
8

Based on d=r.tan(α), where d is the vertical rate of platform lowering, r is the horizontal rate of cliff
erosion, and α is the platform gradient. Value of 0.02m/year assumes a retreat of 2 m per year and
foreshore gradient of 1 in 100.
9
The 95% probability or confidence interval is the level below which most projected values fall, with
values being highly unlikely to exceed this level. The 50% probability reflects the median of all
projected values.
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with sea-level rise were calculated for the Flamborough Head to Gibraltar
Point Shoreline Management Plan (SMP) using the Bruun Rule (see Ref
21.30). For the section of coast coincidental with the landfall location, an
adjustment factor was calculated using historical erosion rates to provide an
indication of recession distanced for each SMP epoch. These were 33 m
(2025), 120, (2055) and 310 m (2105). In the context of the long term
historic rates of erosion for the landfall (e.g. 0.94-1.21 for between 1852
and 2012), these represent a significant increase (e.g. ~2.9 m/year between
2025 and 2055). More recent modelling which takes account of sea-level
rise for Holderness (see Ref 21.13) suggests a cliff recession rate of 1.65
m/year for erosion post 19 (just south of the landfall area) between 2001
and 2100, which is closer to the historical averages for profiles at the
landfall.
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Figure 5: Flamborough Head and Holderness (Admiralty Chart 1190).
Schematic sediment transport pathways
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Table 10: Historical cliff erosion rates between surveys
for transects in proximity to Barmston (m/survey
interval)
Erosion
transect

North

18
To north of
Barmston
Beach
caravan site,
Barmston

17
Opposite
Hamilton Hill
to north of
Barmston

16
Within
Watermill
Grounds to
north of
Barmston

15
South of
Earl's Dyke,
Barmston

Notes: *values based on
difference between GPS
survey and 1996 OS map
data, values exceeding 3
m per survey interval.
Source: East Riding of
Yorkshire Council

South

2002 August GPS Data

-

-

-

8.7*

2003 Spring GPS Data

7.2*

4.7*

4.2*

0

2003 Autumn GPS Data
2004 Spring GPS Data

0
2.7

0
3.8

1.5
1.0

0
0

2004 Autumn GPS Data

0

0

0

0

2005 Spring GPS Data

0.6

2.8

0

0

2005 Autumn GPS Data

0.9

0.4

0

0.3

2006 Spring GPS Data

4.10

1.99

6.86

0

2006 Autumn GPS Data

0.73

0.55

0

0

2007 Spring GPS Data

0.31

0

0

0

2007 Autumn GPS Data

1.71

2.16

1.31

3.04

2008 Spring GPS Data

2.11

4.38

0

1.44

2008 Autumn GPS Data

0.42

0.26

0

0

2009 Spring LIDAR Data

0

0

4.95

0

2009 Autumn LIDAR Data
2010 Spring LIDAR Data

0
0

0
0

0
0

0
0

2010 Autumn LIDAR Data

0

0

0.85

0

2011 Spring LIDAR Data

0

0

0

0

2011 Autumn LIDAR Data
2012 Spring LIDAR Data

0
0

0
0.87

0
0.6

0
0

2012 Autumn LIDAR Data
1852-2012 (m/year)

0

0

0

0

0.94

1.05

1.06

1.21

1989-2012 (m/year)
2003-2012 (m/year)

1.53
1.43

1.60
1.81

1.17
1.80

0.87
0.50
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Figure 6: Erosion transects and cliff lines in relation to proposed landfall
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Figure 7: Beach profiles in close proximity to the proposed landfall

Note: horizontal scale 1:500, vertical scale 1:250
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Figure 8: Cumulative beach elevation change, Sep 2008-Sep 2012

Ecology
5.3.18 An area of beach at Barmston ~1 km to the south of the proposed landfall
was initially visited in 2011, where an intertidal habitat of barren littoral
coarse sand with sparse fauna and flora was observed, typical of clean
mobile sands and consistent with the findings summarised above.
5.3.19 A subsequent phase 1 survey was undertaken in February 2013.
Generally, the species diversity and abundance observed was low, with few
individual animals found in the sieved samples. In addition to observations
made at each sample station, there was a moderate to high density of
Arenicola casts on the mid to lower beach surface, and there were isolated
single observations of a razor clam (Ensis siliqua, possibly storm stranded
and reburrowed) and a Pennant’s swimming crab (Portumnus latipes). The
intertidal hard substrate offered by tank traps and pill boxes have allowed
for the colonisation of species including the seaweeds Porphyra sp.,
bladder wrack (Fucus vesiculosus) and toothed wrack (Fucus serratus), the
algae Enteromorpha sp., in addition to barnacles (Semibalanus
balanoides), rough periwinkles (Littorina saxatilis), common limpet (Patella
vulgata), and blue mussel (Mytilus edulis). An intertidal fixed net was
observed within the survey area and species captured in the net included
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bass (Dicentrarchus labrax), cod (Gadus morhua), and dab (Limanda
limanda).
5.3.20 The beach largely conforms to the biotope barren littoral coarse sand
(LS.LSa.MoSa.BarSa), with a limited macrofaunal component due to the
highly mobile nature of the beach substrate on this exposed section of
coast. Most species were encountered in the lower shore samples where
clean fine to medium sands were present (e.g. stations NG10, GN13,
NG16, NG19 and NG22 – see Figure 9) with some correspondence to the
biotope Polychaetes in littoral fine sand (LS.LSa.FiSa.Po), though
abundances of characteristic species (e.g. Nephtys cirrosa, Arenicola
marina) were judged to be low. Hard substrates in the form of large
boulders and anthropogenic structures (tank traps, pill boxes) provide
horizontal and vertical surfaces which are subject to tidal inundation and
colonisation by a range of species typical of moderately exposed intertidal
environments (as described above). The species composition most closely
resembles the biotope LR.HLR.MusB.Sem.LitX (Semibalanus balanoides
and Littorina spp. on exposed to moderately exposed eulittoral boulders).
5.3.21 Previous survey work undertaken in the intertidal area around Barmston for
the Forewind offshore wind farm cable landfall (see Ref 21.32) similarly
found a low abundance and diversity of fauna, which included: polychaete
worms (Arenicola marina, Nephtys cirrosa, Scolelepis squamata, Scoloplos
armiger, Spiophanes bombyx), amphipods (Bathyporeia sp., Urothoe
brevicornis) and crab (Portumnus latipes). Consistent with the above
findings, hard structures, for instance tank traps, support species typical of
rocky habitats, including seaweeds (Enteromorpha sp., Fucus spiralis, F.
vesiculosus, Porphyra umbilicalis), blue mussel (Mytilus edulis), rough
periwinkle (Littorina saxatilis) and acorn barnacle (S. balanoides).
5.3.22 The sub-tidal zone is relatively richer in biota than the intertidal zone,
evidenced by nearshore seabed survey results and the presence of sea
bass; the target of commercial fishery.
5.3.23 Harbour and grey seals may forage offshore of the landfall location (e.g.
those associated with Humber Estuary and The Wash), but the beach is not
recognised as a seal haulout. There are no Natura 2000 (SAC, SPA),
Ramsar, recommended Marine Conservation Zones (rMCZs), or other local
or national conservation designations within the immediate vicinity of the
Barmston landfall location.
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Figure 9: Phase 1 Survey Sample Stations

5.3.24 Cetacean densities off the Holderness coast are very low. The commonest
species is harbour porpoise which modelled distribution has present at
between 0.4 & 0.5 individuals per km2. Predicted density surface for
harbour porpoise based on the 2005 SCANS-II survey results indicates
more than 1.1 porpoises per km2 at the storage site with progressively
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declining numbers towards the Holderness coast where there are 0.4 to 0.5
porpoises per km2 (Hammond et al. 2013)
5.3.25 Individual seabirds from nearby colonies designated as SPAs (e.g.
Flamborough Head and Bempton Cliffs SPA) forage in the area. Chapter 9
Ecology and Nature Conservation (Document 6.9), provides further details
of the species recorded foraging in this area.
Archaeology and cultural heritage
5.3.26 There are no designated heritage features in the vicinity of the intertidal
area, and no notable sites are recorded on the National Monuments
Register within the intertidal area (e.g. former terrestrial sites). The
following provides an overview of nearby sites to highlight the potential for
secondarily derived artefacts to be found in the intertidal area. This
information is primarily taken from the Phase 1 and 2 Rapid Coastal Zone
Assessment Surveys undertaken in 2008 (Ref 21.22) and 2011 (Ref 21.23).
5.3.27 The area of coast around Barmston has a long settlement history. Early
finds are few, but evidence settlement dating to the upper Palaeolithic and
Mesolithic periods. There are finds around the Earl’s Dike representing a
number of periods, which include Neolithic or Bronze Age concentric
ditched enclosures, and possible Bronze Age burial mounds on Watermill
Grounds. These features were regarded to be at risk (Ref 21.22) and may
already have been lost to the sea. A number of meres have existed in the
area including at Earl’s Dike and in the Low Grounds area, which have
been exposed by cliff erosion and drained. The eroding peat surface of
Barmston Mere is visible on the beach just to the south of the proposed
landfall area. Such former depositional environments have the potential to
preserve artefacts and are stores of palaeoenvironmental information.
5.3.28 Square barrows are located in the Barmston area including in the Low
Grounds, Watermill Grounds and at the Barmston Beach Holiday Park.
These indicate possible Iron Age settlement nuclei at this location. As
above, these sites are either at risk of erosion or are already subject to
erosion and were not visible in the 2011 Phase 2 survey, though ditches
and burials may remain below the surface.
5.3.29 A number of villages along the Holderness coast have been lost to the sea
over time, including the Medieval village of Hartburn, formerly located ~750
m to the northeast of the landfall location. Due to the location of the former
village relative to the landfall and the destructive manner in which it would
have been lost to the sea, it is not considered that the intertidal or other
works would have a foreseeable interaction with any remains.
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5.3.30 The Holderness area was heavily defended as part of WWI and WWII
operations, which included gun emplacements, pill-boxes and other “coastal
crust” defensive structures. The modern period is primarily represented by
these defences, and comprises an array of at-risk monuments. Hard
structures including pillboxes and anti-tank blocks are located on nearby
cliffs and also on the beach, where they have been damaged by natural
forces or lost entirely.
5.3.31 A desk-based study has been undertaken to understand the potential for
unexploded ordnance (UXO) to be present, which included a classification
of the UXO risks. In addition to those coastal defence structures outlined
above, marine mines were laid on the coast and at sea in WWI and WWII.
Though the majority of these have been cleared by MoD, there is a risk that
mines may be present. It is regarded that there is a higher probability of
finding mines in the area than other less strategic locations of the UK
coastline. The study identified areas of high risk immediately to the north
and south of the landfall area.
5.3.32 Although it is not envisaged that the intertidal works would interact with
those features summarised above, finds of material redistributed from
eroding or lost sites cannot be discounted.
Landscape and visual
5.3.33 There are no designated landscapes associated with the intertidal area,
including any from which there is the potential for the intertidal works to be
visible.
5.3.34 The coast is characterised by wide, gently sloping beaches backed by low
cliffs. Like much of the Holderness coast, cliff tops and the area
immediately inland comprise coastal farmland and a low population density
centred on a few small towns and villages (e.g. Barmston). Vegetation
cover is low with relatively little woodland, and none visible from the beach.
The area is rural with no industrial structures visible from the intertidal area.
There are a number of Second World War defensive structures located on
the beach (e.g. pill boxes and tank traps), which are characteristic of the
wider Holderness coast. Barmston Beach Holiday Park is visible to the
south of the intertidal area, and is a characteristic land use of the
Holderness coast. Views to the sea from the beach are uninterrupted to the
horizon by nearshore or offshore structures nor any other landfall, and are
characterised by passing vessel traffic. Large commercial shipping in
proximity to the coast is precluded by shallow water depths and large
vessels are therefore only seen at some distance from the coast.
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5.3.35 There are relatively few rights of way near the coast, however a permissive
cliff top path is connected to the beach at various locations, and the beach
itself provides a right of way. In addition, there is a public highway to the
north of the landfall running from the coast back to the A165 Bridlington
Road. Natural England expects to complete the English national coastal
trail, created under the Marine and Coastal Access Act 2009, within the
lifetime of the Project. The trail will incorporate associated amenity land
which the public is free to use (see Natural England’s revised coastal
access scheme) and although perhaps not directly affecting landscape, the
initiative may encourage a greater number of visitors to the coast which is
likely to increase the number of people experiencing and interacting with
seascapes.
Air quality
5.3.36 No AQMA zones are present in the vicinity of the landfall. The area
immediately onshore is rural and undeveloped and there are no industrial
sources of emissions nearby.
Socioeconomics including recreation and tourism
5.3.37 The beach and surrounding area is used by residents and tourists for
recreation. A survey of beach users found that they mainly comprised of
adults and families. Activities included walking (including with dogs), adults
jogging/running, people sunbathing and cycling, and use of the nearshore
(e.g. for body boarding). The level of use varied seasonally and by location
from very low to moderate/high (please see ES Chapter 15 Socioeconomics including Tourism and Recreation for further details Document
6.15)). Caravan parks at Fraisthorpe and Barmston provide both a source
of recreational users, and access to the beach. A permissive cliff top path
is connected to the beach through the cliff at various access points.
5.3.38 Barmston Sands is not particularly well known for surfing, wind surfing or
kite surfing. Fraisthorpe Beach, located 1.5 km to the north, is a recognised
kite surfing and kite buggying beach.
5.3.39 Intertidal bass nets have been observed fixed to the shore, including in
close proximity to the landfall location. The nets at Barmston, like
elsewhere along the coast, are accessed by vehicle through breaks in the
cliffline. The bass net fishery on this stretch of coast is managed by the
North Eastern Inshore Fisheries and Conservation Authority (NE-IFCA) and
is restricted under a permit scheme between October and April. Five
permits are issued annually for Holderness.
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5.4

COMBINED EFFECTS FROM THE ONSHORE AND OFFSHORE
SCHEMES

5.4.1

The following sections outline the combined effects consideration for each
of the relevant shared receptors identified in Table 5.
Monitoring and Mitigation

5.4.2

In compliance with the Deemed Marine Licence for the intertidal works,
National Grid will submit environmental monitoring reports (including noise
and vibration, and effects on intertidal sediment) in accordance with a
construction and monitoring programme, to be approved by the MMO.
Additionally, Environmental and Fisheries liaison officers will ensure the
implementation of the monitoring programme, and will maintain
communication during construction with relevant affected parties, including
construction contractors, fishermen, conservation groups and other users of
the sea. Additionally, work will not be allowed to commence until a written
scheme of archaeological investigation has been approved. Following
pipeline installation and beach reinstatement, the intertidal area will be
monitored and reported on at a frequency agreed with the MMO under a
works construction and monitoring timetable. Such monitoring will ensure
that backfilled sediments (where beach reinstatement is necessary) are
retained, and that there is no long-term effect on beach profile. Existing
beach profile and surface data will be used to inform a pre-construction
baseline report which will assist in monitoring.

5.4.3

Similarly, environmental management and monitoring commitments will be
established for the Offshore Scheme during its EIA process, and will be
presented in the subsequent ES.

5.4.4

Any additional mitigation which would reduce residual combined effects is
discussed in the sections below where appropriate.
Water quality

5.4.5

Sediment resuspension as a result of intertidal/nearshore construction
activities will result in some water turbidity. However, as discussed above,
in the context of natural erosion and redistribution processes combined
effects of the Pipeline installation are not considered to be significant.

5.4.6

The potential for the release of hazardous substances as a secondary
effect due to increased collision risk is not considered likely. The presence
of construction vessels in the nearshore will be temporary and will not be
within IMO routeing areas and important navigation routes. Offshore
pipelay will be subject to the consent to locate process, and the timing and
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duration of activities will be published through the Kingfisher Fortnightly
Bulletin, with commencement notified via notices to mariners.
Coastal processes and the physical environment
5.4.7

The intertidal and nearshore pipeline works may involve the removal and
storage of a quantity of material from the beach (if a cofferdam is used) and
also the sidecasting of a quantity of sub-tidal nearshore sediment for
pipeline burial. Both the intertidal and subtidal environments comprise a
thin surficial layer of sand underlain by glacially derived boulder clay (till).

5.4.8

The beach at the landfall location has a thin veneer of sand (~0.5m thick)
overlying Skipsea tills (~15m thick). As these sediments would be used for
beach reinstatement when the cofferdam is removed, they would be stored
at a suitable location at the high water mark, and where possible outside of
the swash zone (i.e. the zone of wave action on the beach), such that
losses of the excavated sediments are minimised. Due to the depth of the
till in the intertidal and nearshore area, interaction with the weathered chalk
bedrock is not expected. Though the sands are unlikely to comprise a
significant fraction of any excavated sediments, where appropriate sands
and till sediments would be segregated.

5.4.9

Of the excavated sediment, most would be fine sands and silts, (~67% of
the till is comprised of sediment <63µm, Blewett & Huntley 1998 (Ref 21.8))
and as with natural erosion on this section of the coast, these would be
transported offshore under suspension. Bell (2001) (Ref 21.34) estimates
that the sand fraction of Skipsea tills eroded at Holderness contains 20-30%
fine sand, and up to 15% (and frequently less than 10%) medium to coarse
sand (i.e. of a size 0.25mm or greater). This size of sand was previously
quoted by Bell & Forster (1991) (Ref 21.33) as being of sufficient size to be
retained on the beach, albeit affected by longshore processes.

5.4.10 During these works, a quantity of sediment will be lost through
resuspension from intertidal (Onshore Scheme) and nearshore (Offshore
Scheme) disturbance, and through interaction with wave and tidal currents.
Estimates of losses of nearshore excavation from the Langeled pipeline
were 10%, which would result in the construction activities in the intertidal
area contributing approximately 600m3 of sediment to the annual sediment
yield from this area. In the context of the total estimated sediment yield
from Holderness of 3 million m3 year (of which 1.68 million m3 year is
derived directly from cliff and shore platform erosion), the potential
contribution to sediment mobility in the area would be small.
5.4.11 In addition to potential losses of sediment, there is the potential for material
to be trapped by the cofferdam on its updrift side due to interruption of
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longshore transport (as experienced during the Langeled construction
works). Longshore drift rates along the Holderness coast are estimated to
vary from between 50,000m3/year and 250,000m3/year (see Sutherland et
al. 2002). At Barmston, tidal sand transport was estimated to be negligible
by Halcrow (1988), and the area to the north of Barmston was estimated to
have a drift rate in the region of 50,000m3/year. The predominant
longshore drift direction at Holderness is to the south, however, a sediment
parting zone may be present near Barmston, with net drift to the north
under moderate conditions (see HR Wallingford 2002, Halcrow 2002 as
cited in Scott Wilson 2009).
5.4.12 The quantity of material retained by the cofferdam and beach tie-in would
be limited by its vertical expression on the beach face (~1m high), and
some sediment is likely to be resuspended during tidal cycles and also pass
around the end of the structure which would be in the surf zone – fine sands
and silts are not likely to be in trapped by the cofferdam. In view of the
lower erosion rates and longshore transport rates at this section of
Holderness, and the temporary nature of the works (approximately 5
months), it is not regarded that appreciable quantities of sediment would be
trapped.
5.4.13 Mitigation has been built into project design to minimise physical
disturbance of the cliff and beach, which include non-open cut cliff crossing
methods (micro-tunnelling or horizontal directional drilling). This will
significantly reduce the potential for the loss of sediments associated with
the present cliffs, and the possibility that subsequent cliff reinstatement is
not successful and undermines the policy of no active intervention (HECAG
2009) in this area.
5.4.14 Monitoring will be required during pipeline installation to confirm that any
influence of the cofferdam (if used) or other construction activities on
sediment movement does not result in deleterious effects (albeit short-term)
on stretches of the coast down drift. If any sediment trapping is observed
as part of an approved monitoring plan, the sediment would be moved to
the downdrift side of the cofferdam where appropriate. Combined effects
on coastal processes and the physical environment of the Pipeline
installation are not considered to be significant.
Coastal birds
5.4.15 The results of ornithological surveys undertaken in 2012/2013 to cover the
breeding and wintering seasons are presented in Chapter 9, Ecology and
Nature Conservation (Document 6.9).
The closest conservation
designation for coastal birds is Flamborough Head and Bempton Cliffs SPA
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to the north of the landfall site. Though some distance from the landfall,
birds including kittiwake and herring gull may forage in the nearshore area.
Lack of suitable cliff habitat to the south of Flamborough Head results in
fewer nesting seabirds other than terns and gulls, with most colonies on
saltmarshes, remote beaches or offshore sandbanks (Tasker 1998).
5.4.16 Localised behavioural disturbance of birds is likely to take place as a result
of noise and physical presence of construction plant and vessels in the
intertidal and nearshore areas respectively. It is not regarded that the
combined effects of the onshore and offshore works together represent a
greater significance of effect than the onshore and offshore works on their
own. The activities are temporally and spatially limited, and do not present
any possibility of long-term displacement from foraging grounds or breeding
habitat, and effects are not considered to be significant.
Marine mammals
5.4.17 Should a cofferdam be used, the installation of sheet piles by a combination
of vibropiling and/or impact piling noise will result in the generation of noise
and vibration. Installation works for the York pipeline, Easington, used a
vibration piling rig, and estimated a typical noise production of 85dB at 15
m, reducing to 70dB at 80 m, and 55dB at 475 m (the level at which Natural
England considered that there would be no behavioural responses).
Though not directly comparable with noise propagation losses in water
(albeit little is known about the accuracy of propagation models in shallow
coastal waters), these figures are significantly less than either pile driving
associated with wind farm installation (for example 226 dB re 1 µPa at 1 m,
Bailey et al. 2010 (Ref 21.24)) or other shallow water works including
jetty/terminal construction (for example 201 dB re 1 µPa at 1 m (Ref 21.25)
also see below). Additional mitigation of potential noise impacts from sheet
piling include the use of pre-auger techniques to loosen the underlying stiff
till, minimising the need for impact pile driving.
5.4.18 Piling noise levels which could lead to disturbance or injury occur in
relatively close proximity to the source. In the context of shallow water
piling, URS (2007) (Ref 21.26) recorded peak sound pressure levels of 156162dB re 1 µPa) at 45 m from the source (9m water depth), and up to
178dB re 1 µPa at 14 m (10 m water depth) for vibropiling of 14” x 90’ (~27
m) piles to 3 m deep during a test pile driving programme at the Port of
Anchorage, Alaska. Impact driving of the remaining pile length resulted in
slightly higher peak values of up to 194dB re 1 µPa at 19 m (15-20 m water
depth). The study placed a conservative estimate of distance to the 160dB
isopleth at 50 m for vibropiling and 350 m for impact pile driving. These are
lower than the injury criteria proposed in Southall et al. (2007) (Ref 21.27)
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even at the closest recording stations, and it may be expected that effects
on marine mammals are unlikely.
5.4.19 The landfall location is some distance from the nearest conservation sites
for potentially sensitive species (e.g. foraging and roosting birds, and known
seal haulout sites). Flamborough Head SPA is ~8 km to the north and the
Humber SPA is ~50 km to the south, and the nearest seal haulout site is
Donna Nook on the entrance to the Humber Estuary (~70 km to the south).
Both grey and harbour seal at sea usage maps Ref 21.28) have been
derived based on seal tag telemetry data, and also show limited use of the
coast in proximity to the landfall. Similarly, cetacean use of the immediate
vicinity of the landfall location is low, based on observations and modelled
data (Ref 21.29). In view of this, the predicted noise levels and because
the piling would most likely be undertaken when the tide is out (limiting
underwater propagation) significant effects on cetaceans are not predicted.
5.4.20 In the context of the likely noise source size and the low proximity of
potentially acoustically sensitive species, effects from cofferdam installation
are not considered to be significant. As part of the deemed marine
licence, measurement of noise and vibration resulting from the activities will
be taken, and the requirements of relevant guidance would be fulfilled as
appropriate, for example the JNCC protocol for minimising the risk of injury
to marine mammals from piling noise (Ref 21.31).
Nature conservation sites
5.4.21 European sites potentially affected by the interaction of effects from the
Project are the Flamborough Head and Bempton Cliffs SPA, Flamborough
Head SAC, Humber Estuary SPA, and Humber Estuary SAC. The
possibility of significant effects on integrity and conservation status of the
two Humber sites can be discounted based on the distance (~55 km) of
activities from the sites and the small scale of sediment disturbance in the
context of natural sediment erosion and transport in the region (section
5.4.7 to 5.4.14). Similarly, the potential for significant effects on the
Flamborough Head and Bempton Cliffs SPA is considered negligible
because of the site features (breeding seabirds) and their foraging areas
are not coincident with Project activities with potential sources of combined
effects (i.e. at landfall). Despite the proximity of construction activities to
the southern boundary of the Flamborough Head SAC, significant effects
from construction on the site integrity and conservation status are not
considered likely. The features for which the site is designated (reefs, sea
caves, vegetated sea cliffs of the Atlantic and Baltic Coasts) do not rely on
sediment supply from Holderness, and sediment supply to the north of
Holderness is limited due to dominant tidal current and wave directions.
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Effects on conservation sites from the landfall activities are not considered
to be significant.
Coastal residents and communities, recreational users and tourists
5.4.22 The list of plant that could be used at the landfall has been considered in
terms of the potential for noise generation during construction. Although
there are no noise sensitive receptors identified within 350 m of the landfall
works, a specific assessment was undertaken (as detailed in the Noise and
Vibration Chapter (Document 6.13) to look at the potential for piling noise to
affect the nearest noise sensitive receptor (63 Sands Lane (approximately
1.3 km to the north) and at the temporary residents of the Barmston Beach
Holiday Park (approximately 1.2 km to the south). As there are still
uncertainties regarding the work at the landfall, the worst case has been
assessed as outlined in Section 5.2. Of the landfall construction activities
the most potential for noise generation is from the sheet piling works for the
cofferdam. For the purposes of the assessment, piling plant noise data was
taken from BS 5228 Code of practice for noise and vibration control on
construction and open sites. Assuming that the piling operations occur at
night, to allow for working with the low tides, the predicted unmitigated
noise level at Barmston Beach Holiday Park is 49 dB LAeq,1h and 48 dB
LAeq,1h at 63 Sands Lane. The assessment has recommended a
construction night-time limit of 55 dB (between 23:00 and 07:00) therefore if
piling was to occur in the night or early morning the predicted noise level
will be within this limit. The 55 dB night time construction noise limit relates
to a minor adverse significance of effect. To assess the effects of potential
for sleep disturbance during the night time period, the Lmax levels from sheet
piling has been considered. Measurements taken by AECOM of starting
sheet piling operations (when typically the greatest effect occurs) show that
at 50 m the Lmax level is 88dB. Based on this Lmax level, the predicted Lmax
level at Barmston Caravan Park would be 60.5 dB Lmax and at 63 Sands
Lane the predicted Lmax level is 59.7 dB Lmax. On the basis of this worst
case assessment, at Barmston Holiday Park the level just exceeds the 60
dB Lmax Level which WHO guidelines for Community Noise state should not
exceed 10 -15 times per time (assuming an open window provides 15 dB
attenuation).
The AECOM measured noise level for typical piling
operations is 75 dB Lmax at 100m. Based on this typical piling level, the
predicted Lmax at Barmston Holiday Park is 53.5 dB Lmax and at 63 Sands
Lane is 52.7 dB Lmax which is below the WHO 60 dB Lmax limit. Combined
effects on noise of the Pipeline installation are not considered to be
significant.
5.4.23 The construction effects of the landfall works have also been assessed on
the beach users. For the purpose of the assessment it has been assumed
The Yorkshire and Humber CCS Cross Country
Pipeline

Environmental Statement Volume 6:
Environmental Statement Document 6.21

Ch. 21 Statement of Combined Effects

71

that the beach users will be 100 m from the works. The predicted noise
level from the cofferdam piling at 100, is 70 dB LAeq,1h. For the beach users
the effects have been assessed on a daytime period, as it has been
assumed that the beach will only be used by transient users during daytime
hours. Therefore there is the potential for moderate adverse effects based
on the day time construction noise levels. It has been assumed that the
sensitivity of the beach users will be high, although it should be noted that
as a transient receptor they have a choice to move to another location if
they are affected by the construction works. Combined effects on tourism of
the Pipeline installation are not considered to be significant.
5.4.24 Traffic will be associated with pipeline installation and during construction of
the Barmston Pumping Station. Onshore, this will comprise heavy goods
vehicles, and large plant machinery may also be required on the beach, for
instance in cofferdam construction and excavation, if this is the chosen
pipeline tie-in method. Offshore, pipeline installation will be undertaken by
a trenching vessel, and subsequently an s-lay pipelay vessel before
backfilling of the excavated material over the Pipeline. Although there is a
need to deliver pipe to the area for the construction of the landfall, the
offshore pipe will be delivered by the pipelay vessel. Once the pipe and
plant has been delivered, it will be stored at the temporary construction area
for the Pumping Station and landfall, minimising the amount of construction
vehicles needing to use the A165. The types of plant to be used are largely
the same as are required for typical pipeline construction, other than the
addition of the piling rig required to install the cofferdam. Combined effects
on Traffic and Transportation of the Pipeline installation are not
considered to be significant.
5.4.25 Beach users and visitors to the Barmston Beach Holiday Park will be
affected in a number of ways by the landfall works. Firstly access could be
restricted across the landfall point, although efforts will be made to ensure
that there is a means for people to move up and down the shoreline when
there are no vehicles using the access track. Secondly views along the
coast will be interrupted by the presence of construction works and plant
both in the onshore and offshore areas; this will include views up the coast
from the Barmston Beach Holiday Park, although the works will be around
1,000 m away from the Park. Lastly, aspects of the construction work will
generate noise and vibration, although this will not affect any permanent
residence or caravan, only beach users in close proximity to the landfall
works.
5.4.26 The sources of combined effect would be from additional noise, vibration
and visual intrusion (particularly of people utilising the beach or cliff top
path), and access constraints. Users of these areas include residents and
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tourists, and activities include walking (including with dogs),
jogging/running, sunbathing and cycling, and use of the nearshore (e.g. for
body boarding). The number of beach users varies seasonally from very
low to moderate/high, and caravan parks at Fraisthorpe and Barmston
provide both a source of recreational users, and access to the beach.
Given the relatively short period (days to weeks)that offshore vessels will be
operating in the nearshore area, visual and noise effects additive to those
already assessed for the Onshore Scheme are not considered to be
significant. No effects are predicted beyond the construction phase.
Combined effects on beach users of the Pipeline installation are not
considered to be significant.
5.4.27 Coastal bass nets have been observed fixed to the shore, including in close
proximity to the landfall location. The bass net fishery on this stretch of
coast is managed by the North Eastern Inshore Fisheries and Conservation
Authority (NE-IFCA), and is restricted under a permit scheme between
October and April. The nets at Barmston, like elsewhere along the coast,
are accessed by vehicle through breaks in the cliff line. There is the
potential for interaction between intertidal/beach works and nearshore
works which, in combination, may provide a temporary area of exclusion for
bass netting to take place, though there is scope for mitigation by activity
timing due to seasonal restrictions on the fishery. Liaison will be held with
the North Eastern Inshore Fisheries and Conservation Authority (NE-IFCA)
and individual bass net fishing permit holders. Both will be kept informed by
a project fisheries liaison officer as to the timing of the works, and the works
will be timed, where possible, to minimise interference with fishing activity.
Consultation has already taken place for the Onshore Scheme which
extends to the low water mark. Disturbance would be limited to the 6 month
period of pipeline installation at the landfall, and any effect on this fishery is
not predicted to be significant, and may be avoidable depending on
activity timing.
5.5

RESIDUAL COMBINED EFFECTS

5.5.1

No residual combined effects have been identified that would require
additional mitigation.
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6

Conclusion

6.1.1

The purpose of this Chapter has been to provide an overview of the
Offshore Scheme, its related environment and potential effects to enable
the Offshore Scheme to be understood within the context of the predicted
and likely effects of the Project in its entirety.

6.1.2

Few combined effects were identified. This is not unexpected, as the point
at which the two Schemes meet at Mean Low Water is also the point at
which there are major changes in the type of environmental receptors
present, and their sensitivities. Receptors identified as having potential to
be affected by a combination of onshore and offshore sources of effect
were coastal water quality, coastal geomorphology, coastal birds and
marine mammals, commercial bass net fishing interests and those visiting
the coast for recreation or holiday making.

6.1.3

The principal sources of potential combined effects relate to noise and
visual intrusion (which could affect tourism and recreation at the coast,
cause disturbance to foraging birds and marine mammals) and sediment
disturbance leading to increased turbidity and sediment flux (with potential
to affect water quality and coastal geomorphology downdrift).

6.1.4

Important factors considered in the assessment of combined effects on
each of the receptors identified has been the relatively isolated location of
the landfall point, the naturally dynamic nature of this coast, and the short
duration of the effects. The fact that no likely effects have been identified
which extend beyond the construction phase has limited the potential for
any effects to be significant.

6.1.5

Mitigation measures identified for the Onshore and Offshore works
separately do not need to be increased in scale or duration in order to
remain effective in addressing combined effects. The principal opportunity
for reducing the combined effects at the coast further is through additional
options appraisal of the landfall construction method (i.e. by reducing the
likely footprint of the intertidal activities).
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