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National Grid is currently investigating options for ensuring the long term
security of the Number 9 Feeder where it crosses the Humber Estuary in the
northeast of England. At present the river bed cover over the existing pipeline
is being denuded by the erosive action of the river. This feeder carries a
high level of importance within the National Transmission System (NTS) as a
strategic pipeline carrying significant volumes of natural gas away from the
Easington importation terminal south towards the Hatton compressor facility.

1 Introduction
1.1

Number 9 Feeder Route Corridor Investigation Study

Section 20 of the 2008 Act provides that the construction of a Gas
Transporter pipeline is an NSIP if:
1 The construction of a pipe-line by a gas transporter is within section
14(1)(f) only if (when constructed) each of the conditions in subsections
(2) to (5) is expected to be met in relation to the pipe-line.
2 The pipe-line must be wholly or partly in England.
3 Either—
a The pipe-line must be more than 800 millimetres in diameter and
more than 40 kilometres in length, or
b The construction of the pipe-line must be likely to have a
significant effect on the environment.
4 The pipe-line must have a design operating pressure of more than 7 bar
gauge.
5 The pipe-line must convey gas for supply (directly or indirectly) to at least
50,000 customers, or potential customers, of one or more gas suppliers.

1.2

Structure of the Report
• Section 1 Introduction: explains the project and the report;
• Section 2 Route Corridor and Options Appraisal Methodology:
describes the method used in the report;
• Section 3 Area of Search and Route Corridor Identification: describes
the Area of Search and route corridor identification;
• Section 4 Route Corridor Description: descriptions of Route Corridor
options;
• Section 5 Route Corridor Evaluation: provides environmental, socioeconomic, technical and cost evaluations of the Route Corridors;
• Section 6 Summary and Conclusion: summarises the options and
concludes with National Grid’s preference; and
• Section 7 Next Steps: provides information on the process for
selecting a preferred Route Corridor.

looking southeast across the Humber from TA 168 258

Context
The 5 kilometre (km) long Number 9 Feeder National Transmission System
(NTS) pipeline section between Paull and Goxhill Above Ground Installations
(AGIs) includes a 3km crossing of the Humber Estuary and provides a bulk
transportation route for gas from the NTS entry points in East Yorkshire into
the wider transmission system in Lincolnshire.
Commissioned in 1984, the pipeline crossing was laid in a trench in the
boulder clay excavated by a cutter dredger vessel. The trench was allowed to
backfill naturally by the tidal flow changes of the river, with some clay backfill
close to the Thorngumbald side. The trench width was up to a maximum of
30 metres (m). This was determined by recent soil sample surveys, completed
during March 2010.

The purpose of this report is to identify constraints to inform the public
consultation on the route options for the pipeline. The outcome of this
consultation will be considered alongside technical and environmental
considerations in order to select a preferred pipeline Route Corridor.
Following selection of the preferred pipeline Route Corridor, further studies
will be undertaken as part of the detailed design stage to determine the exact
pipeline route.

This Route Corridor Investigation Study (RCIS) has been prepared by AECOM
on behalf of National Grid Gas Transmission and is part of the adopted preapplication procedures for major infrastructure projects that may require an
application to the Planning Inspectorate for development consent.
Under section 31 of the 2008 Planning Act a Development Consent Order is
required for development where it is, or forms part of, a Nationally Significant
Infrastructure Project (NSIP). The list of NSIPs are set out in section 14 and
under section 14 (f) this includes the construction of a pipeline by a Gas
Transporter.

1.3

This short section regularly transports between 70 and 100 million cubic metres
per day (mcm/d) of gas, making it the most critical pipeline on the NTS.

1.4

Need for the Project
A Need Case has been produced which explains in detail the current capacity
of the Number 9 Feeder and the reasons why a replacement pipeline is
required (National Grid, 2011). The following text summarises this document.
As stated previously this short section of the Number 9 Feeder regularly
transports between 70 mcm/d and 100 mcm/d and is a critical pipeline on the
NTS and remains the highest throughput single pipeline section on the NTS.
Should the Number 9 Feeder need to be taken out of service, entry capacity
from the Easington area (including Norwegian imports and current UK
storage) would be reduced to less than 50% of current levels south of the
Humber Estuary resulting in the need to curtail supplies in this location across
a significant proportion of the year. Alternative supplies would be required in
the south to alleviate the north-to-south capacity constraint imposed. The
knock-on effect to downstream pressures is likely to impact on the ability
to maintain existing connected loads to the south, with the risk of curtailing
supply under winter demand conditions.

looking northeast across the Humber from TA 149 228

The unavailability of the Number 9 Feeder crossing, and the associated
capacity constraints imposed, could subject National Grid to significant
commercial liabilities under National Grid’s Gas Transporter Licence.
However, National Grid’s exposure is limited under the terms of the Licence
and the remaining commercial liabilities would be borne across the Gas
Transporter community.
The riverbed in the Humber Estuary is extremely mobile with strong tidal
currents of up to four knots across the Number 9 Feeder pipeline. The estuary
handles 20% of the UK’s runoff via the River Trent and River Ouse. With this
in mind, the pipeline crossing requires close monitoring by means of a regular
comprehensive survey, including depth of burial and the condition of the sea
bed. Annual surveys have been completed since the 1980’s.
National Grid was aware of seabed erosion in the Humber Estuary since the
late 1990’s and has mitigated this successfully by remediation work required
over an adjacent pipeline (Number 1 Feeder, approximately 500 m upstream
of Number 9 Feeder).
There were no concerns for erosion over Number 9 Feeder until 2009 when
National Grid was advised that there had been an extraordinary amount of
seabed erosion in the vicinity of both Number 1 Feeder and Number 9 Feeder.
Following analysis of the survey data Number 1 Feeder was isolated by
the closure of valves at Paull and Skitter AGI on either side of the Humber
Estuary due to potential pipeline failure by fatigue. The impact on the wider
NTS was managed with minimal disruption to gas supplies.
The annual surveys have shown that sediment above Number 9 Feeder has
deteriorated from an overall minimum depth of burial of 0.7 m in September
2008 to a 40 m exposed section (crown visible) in December 2009. The
frequency of the surveys was subsequently increased and the survey in June
2010 indicated four exposed sections of 15 m, 21 m, 14.8 m and 40.6 m over
Number 9 Feeder.
From November 2010 to December 2011 gravel filled bags and frond
mattress remediation works were carried out to protect the pipeline from
further seabed erosion. Current surveys (January 2012) confirm no exposed
or free spanning sections of Number 9 Feeder and the remediation work is
proving to be positive with the frond mattresses encouraging sand and silt
to settle with indications of up to 0.5 m increase in depth of cover over the
pipeline. However, this method of remedial work is only considered to be a
relatively short term (up to 10 years) solution as per the report completed by
Associated British Ports, Marine Environmental Research (ABP Mer 2010).
Key extracts from the ABP Mer report are shown as follows:
(a) “The key morphological feature of the direct significance for the stability of the
Feeder 1 and 9 pipelines is the main channel where depths have been shown to
vary by several metres over time. It would appear that when the pipelines were
installed (between 1973 and 1984), bed levels were up to 4 m higher than at
present. Over the past 10 years there has been progressively increased exposure of
Feeder 1 and more recently Feeder 9.”
(b) “…..the situation for the pipelines can be expected to improve by 2040 (i.e. over the
next 30 years) due to potential for increased accretion within the main channel
over this period, although several years of further erosional stress are likely before
accretion occurs in the vicinity of the pipelines. To safeguard their structural
integrity, Feeder 9 would therefore require ongoing maintenance (remedial works)
and monitoring for at least the next 30 years.”

gas pipeline signs at TA 171 252

With the current information provided by the ABP Mer report, and the
experiences with the Number 1 Feeder, the need to pursue a replacement
pipeline is essential. Simply observing and monitoring the completed remedial
work is not acceptable due to the national importance of this pipeline for the
gas supply industry.

1.5

The Project
The project consists of a replacement pipeline crossing of the Humber
Estuary between Paull AGI and Goxhill AGI.
There are two different construction options that can be considered as part of
the Route Corridor Investigation Study; Excavated Trench and Tunnel.

1.6

• Onshore Pipeline Paull to Kirmington (190km);
• Onshore Pipeline Paull to Asselby and Keadby (250km);
• Offshore Pipeline Easington to Theddlethorpe with Onshore Pipeline
Theddlethorpe to Hatton (85km); and
• Offshore Pipeline Easington to Bacton with Onshore Pipeline Kings
Lynn to Peterborough (200km).
Following consideration of the consultation responses, National Grid identified
the preferred strategic option to be a Direct Humber Estuary Crossing by
either Tunnel or Excavated Trench.

Work to Date
To date National Grid has prepared and published a Draft Strategic Options
Report (May 2012) which was sent to a number of stakeholders for comments.
This Draft Strategic Options Report considered strategic options of:
• Direct Humber Estuary Crossing – Tunnel (6km);
• Direct Humber Estuary Crossing – Horizontal Directional Drill (HDD) (6km);
• Direct Humber Estuary Crossing – Excavated Trench (6km);
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2 Route Corridor & Options Appraisal Methodology
2.1

Introduction
This Draft Route Corridor Investigation Study (RCIS) analyses the
construction techniques and route options for the preferred strategic option.
The draft will be made available to statutory consultees and the public as part
of a consultation process to identify any comments on the project. This report
does not identify a final preferred Route Corridor; instead it identifies potential
issues that could be encountered within each of the corridor options and
identifies an initial preferred Route Corridor subject to consultation.
Once a final preferred Route Corridor has been identified, an initial draft
pipeline alignment will be developed based on information from more detailed
environmental and engineering surveys. Any draft alignment emerging from
these investigations will be subject to further consultation.

2.2

Background to the Route Corridor Methodology
A RCIS comprises the following:
• Identification of the Area of Search;
• Identification of route options; and
• Evaluation of constraints encountered within each corridor.

2.3

Options Appraisal
Options Appraisal has been developed by National Grid to provide a thorough
and consistent framework for the appraisal of network reinforcement options.
There is no legal requirement for the Company to prepare or implement such
guidance, although in formulating proposals it is mindful of its statutory and
licence duties1, stakeholder views and government policy and guidance.
Options Appraisal has therefore been developed as best practice to inform
decision-making. The aim is to ensure that decisions regarding the technology
options and/or location of infrastructure projects are based upon a full
understanding of the implications of each option, using a wide range of criteria.
The aim of Options Appraisal is to provide a robust, consistent and
transparent framework for assessing the suitability of different options. Each
option is appraised against four main topic areas: Environment, Socioeconomic, Technical and Cost.

1 Under the Gas Act 1986 (as amended) and the Electricity Act 1989 (as amended),
National Grid must be efficient, co-ordinated and economical in developing
proposals. Under the Electricity Act 1989 (as amended) it is also required to have
regard to the desirability of preserving amenity. In addition to these core duties
under these Acts, there are other duties which the Company must have regard to
as a statutory undertaker, for example to take account of the purposes of National
Park and Areas of Outstanding Natural Beauty designations. There are also
responsibilities which the Company must meet to comply with its transmission and
distribution licences.
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Technical
Technical Appraisal assesses the following sub-topics:
• Technical Complexity;
• Construction / Project Delivery;
• Suitability of Technology;
• Network Capacity; and
• Network Efficiency / Benefits.
Cost
Cost Appraisal assesses the following sub-topics:
• Capital Cost; and
• Lifetime Cost.

Depending on the scale of project and type of project, Options Appraisal can
be applied at different stages of project development:
• Strategic Options Development (Stage 1 Options Appraisal);
• Outline Routeing / Siting (Stage 2 Options Appraisal);
• Detailed Routeing / Siting (Stage 3 Options Appraisal); and
• Proposed Application (Stage 4 Options Appraisal).
Options Appraisal is an iterative process and can be used to refine options
in order to improve their performance. The design, alignment and location of
options can be reviewed and modified at each stage of the process, with the
aim of avoiding or minimising the more significant predicted impacts.

2.4

Stage 1 Options Appraisal
A Stage 1 Strategic Options Appraisal has been undertaken for the Number
9 Feeder Replacement Project and a Strategic Options Report (SOR) was
circulated to consultees in May 2012. The outcome of the SOR consultation
was the identification of the preferred strategic option of a Direct Humber
Estuary Crossing by either Tunnel or Excavated Trench.

2.5

Stage 2 Options Appraisal

2.6

An Options Appraisal Summary Table (OAST) has been prepared for each
Route Corridor, and each construction method, summarising the implications
of that option with regard to all sub-topics considered. The OASTs are
provided in Appendix 4.

2.7

The aim of Stage 2 Options Appraisal is to help identify a preferred Route
Corridor for the Strategic Option identified in Stage 1.
The information required to appraise different Route Corridors consists of
publically available desk-based information, supplemented by a site visit by
the design team.
The four Topic Areas in Stage 2 Options Appraisal remain as Environment,
Socio-Economic, Technical and Cost. These have been identified specifically
to ensure that decision-making is based on a broad understanding of the
implications of National Grid’s projects. These four main topic areas are
further broken down into the following sub-topics:
Environment
Environmental Appraisal assesses the following sub-topics:
• Landscape and Visual Amenity;
• Ecology;
• Historic Environment;
• Local Air Quality;
• Noise and Vibration;
• Soils and Geology; and
• Water.
Socio-Economic
Socio-Economic Appraisal assesses the following sub-topics:
• Economic Activity;
• Traffic and Transport; and
• Aviation and Defence.

Options Appraisal Summary Tables (OASTs)

Constraints Maps
Constraints maps have been produced highlighting the constraints across
the Environmental and Socio-economic sub-topics. These maps have been
used to identify whether a particular option is likely to be viable and the likely
impacts of each Route Corridor. Constraints Maps are provided in Appendix 5.

2.8

Guiding Principles
In selecting a preferred option, consideration will be given to the following
guiding principles:
Using or adapting existing infrastructure (for example, up-rating or extending
existing infrastructure or taking down and rationalising Distribution Network
Operator (DNO) lines in exchange for new high voltage lines) will generally be
of benefit / advantage compared with creating new infrastructure.
Shorter routes will generally be of benefit / advantage compared with longer,
as smaller scale infrastructure projects are generally likely to have lower
environmental, safety, sustainability and cost implications (for comparable
technology options).
Financially less-expensive options, both in terms of capital and lifetime
cost, will generally be of benefit / advantage, as these support National
Grid’s statutory duty to develop and maintain an “efficient, co-ordinated and
economical” network.
Options which avoid or minimise and mitigate impacts on environmental
or socio-economic constraints will generally be of benefit / advantage
compared with those which have likely significant residual effects, as less
environmentally or socially damaging routes support our statutory duty to
“have regard to the desirability of preserving amenity”, and will more readily
achieve consent.

3 Area of Search & Route Corridor Identification
3.1

Introduction
This section of the report describes the process undertaken to identify the
Area of Search and potential route corridor options.
The start point of the pipeline is Paull AGI on the north bank of the Humber
Estuary and the end point is Goxhill AGI on the south bank of the Humber
Estuary.
Area of Search
The Area of Search is identified as 242km2 around the Humber Estuary
between Kingston Upon Hull on the north bank and Immingham Docks on
the south bank. An Area of Search of this size allows all feasible routes to
be identified and a robust evaluation to be made. The Area of Search is
illustrated in Figure 1.
Local Authorities
The Area of Search includes part of the administrative areas of the following
local planning Unitary Authorities:
• East Riding of Yorkshire Council; and
• North Lincolnshire Council.

3.2

Route Identification Methodology
The following considerations have been used in the development of route
corridor options:
• Where practicable, statutory and non statutory designations are
avoided. Where it is not possible to avoid such features, mitigation
measures are implemented.

Paull Above Ground Installation (AGI)

• Potentially difficult construction areas, such as side slopes, solid rock
strata, and complex river crossings are avoided wherever practicable.
Where practicable steep slopes are traversed directly, because
construction on severe side slopes has associated health and safety
/ engineering implications associated with stability of construction
machinery, and may require significant benching earthworks to create a
safe working area.
• All crossing points, such as rivers, major roads and railways, are
crossed at right angles so far as practicable.
• Safe access for construction is a primary consideration during the
planning and design of the route.
• Appropriate proximity distances as stipulated in design standard IGEM/
TD/1/Edition 5 “Steel pipelines and associated installations for high
pressure gas transmission”.
In addition to the above, National Grid’s Stakeholder Community and Amenity
Policy contains ten commitments to be upheld when undertaking works in the
UK. Commitment 3 (routeing of networks and site selection) and 4 (minimising
the effects of new infrastructure) are of particular relevance when considering
pipeline routeing options and are set out below:
• Commitment 3: Routeing of Networks and Site Selection:
Commitment 3 states that if new infrastructure is required, National
Grid would seek to avoid the following areas which are nationally
or internationally designated for their landscape, wildlife or cultural
significance: National Parks; Areas of Outstanding Natural Beauty;
National Scenic Areas; Heritage Coasts; World Heritage Sites; Sites
of Special Scientific Interest; Special Protection Areas; Special Areas
of Conservation; Ramsar Sites; National Nature Reserves; Scheduled
Monuments; and Registered Parks and Gardens. These features are
included in the list of strategic considerations or ‘Primary Constraints’.

• Commitment 4: Minimising the Effects of New Infrastructure:
Commitment 4 states that National Grid would seek to minimise the
effects of works and new infrastructure on communities by having
particular regard to safety, noise and construction traffic. National Grid
would also seek to minimise the effects of new infrastructure on areas
which are nationally or internationally designated for landscape, wildlife
or cultural significance and other sites valued for their amenity such as
Listed Buildings, conservation areas, areas of archaeological interest,
local wildlife sites, historic parks and gardens and historic battlefields.
Proximity Distances
The proposed pipeline is to be located in accordance with the Institute of
Gas Engineers and Managers design standard TD/1/Edition 5 “Steel pipelines
and associated installations for high pressure gas transmission” from
normally occupied buildings, increased population densities and sensitive
developments (such as a school, place of worship or hospital). This distance
is defined as the Proximity Distance and will be determined in the detailed
design stage following the first stage of public consultation.
In some instances it may not be possible to maintain the required
proximity distance mentioned above, such as when crossing transportation
infrastructure (e.g. roads, railways or canals), where there is linear settlement,
or where there is an existing occupied building or sensitive development
close to the AGIs. In these cases design measures can be applied utilising
thicker pipe as required by the design standard IGEM/TD/1/Edition 5 “Steel
pipelines and associated installations for high pressure gas transmission”.
Rationalisation Criteria
In addition to the above, the following criteria have been used to identify
potential pipeline corridors within the Area of Search:
• The potential locations of associated construction compounds;
• The avoidance, as far as possible, of centres of population;
• The avoidance, as far as possible, of significant environmental features;
• The avoidance as far as possible, of difficult construction areas such as
complex river crossings or mineral extraction areas; and
• Whilst these considerations have been the primary influence over the
Route Corridor selection, routeing criteria should also consider the
shortest route, with regard to the above.
The start point of the pipeline is Paull AGI on the north bank of the Humber
Estuary and the end point is Goxhill AGI on the south bank of the Humber
Estuary.
Between the start and end points a number of potential pipeline Route
Corridors have been identified. High level constraints within each Route
Corridor option have subsequently been identified and described in Section 7
Route Corridor Evaluation.
A corridor width of approximately 1km has been identified for each potential
pipeline route corridor. Whilst the working width to construct a pipeline is
typically around 35m, a width of 1km is designed to provide sufficient space
to identify a pipeline alignment within the corridor and avoid constraints
which may be identified following more detailed investigations.
Environmental Considerations
There are a number of environmental constraints within the Area of Search
that restrict the route corridor selection. As such, a two staged process has
been developed to inform corridor selection, with review of potential health
and safety / engineering issues being considered along with environmental
indicators of constraints.

The first stage of the corridor selection process involves the elimination of
areas of strategic considerations (Primary Constraints), where it would be
inappropriate to build a pipeline on national and international environmental
criteria and safety.
Areas where avoidance is preferable on environmental grounds include:
• Population centres / residential areas;
• Areas and sites subject to international and national ecological
designations, such as Ramsar Sites, Special Protection Areas (SPA),
Special Areas of Conservation (SACs), National Nature Reserves (NNRs)
and Sites of Special Scientific Interest (SSSIs);
• Areas subject to international and national landscape designations,
such as, National Parks and Areas of Outstanding Natural Beauty; and
• Sites and features subject to cultural heritage designations, including
World Heritage Sites, Scheduled Monuments, Registered Parks and
Gardens, registered battlefields, and Listed Buildings.
As the project involves crossing the Humber Estuary which is itself
designated as Ramsar, SPA, SAC and SSSI then preference has been given
to options which minimise encroachment onto this area.
The second stage involves the consideration of Secondary Constraints which,
whilst not necessarily placing a restriction on construction, may influence
routeing options. It is noted that specific areas associated with these
constraints may be important in a regional or local context.
Secondary Constraints include:
• Locally designated landscapes e.g. Areas of High Landscape Value;
• Ancient Woodlands;
• Local designated, non-statutory wildlife sites;
• Country Parks;
• Conservation Areas;
• Nationally designated recreational routes, e.g. National Cycle Routes;
• Flood Zones;
• Source Protection Zones;
• Land allocated within Development Plans;
• Major planning applications with approval pending;
• Major consents (land with planning approval but where development is
yet to commence);
• Agricultural land classifications; and
• Mineral resources, e.g. mineral extraction sites and mineral safeguarded
areas.
See Appendix 3 for further information.
Construction Considerations
Construction considerations within the Area of Search include (see appendix
2 for more information):
• Proximity of sensitive receptors (including population centres, hospitals,
and schools);
• Crossings (roads, rail and watercourses),
• Topography (including side slopes, pollution potential and excessive
side slope gradients);
• Ground conditions (working in rock and peat);
• Unexploded ordnance and unexploded bomb potential;
• Overhead power lines; and
• Access.
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the Humber Estuary is designated as Ramsar, SPA, SAC and SSSI, photograph from TA 173 249

A separate Unexploded Ordnance (UXO) Report has been produced to inform
the identification of Route Corridor options.
Geotechnical Considerations
Different geological deposits are likely to have an effect on the difficulty
associated with the construction of a pipeline and subsequent reinstatement
of the ground. Geotechnical considerations within the Area of Search include
the following:
• Whether it is technically feasible for the ground to be excavated
(excavatability);
• Trafficability;
• Trench Stability;
• Workability; and
• Unexploded Ordnance.
A separate Ground Stability Report has been produced to inform the
identification of Route Corridor options.
Review of Aerial Photography
Colour aerial imagery was made available for the Area of Search.

AECOM Geotechnical Engineers, Archaeologists and Environmentalists
examined the aerial photography for aspects of relevance to route selection.
A series of aerial photography imagery has been produced. The following was
undertaken for each identified feature:
• The feature was captured and saved from the Erdas Imagine data into a
JPEG image;
• The captured image was analysed to identify dimensions, boundaries
and general morphometry. In addition the six figure National Grid
Reference of the centre of the identified feature was recorded;
• Interpretation and assessment of each identified feature was undertaken
along the proposed Route Corridor options;
• Each captured image was then catalogued in terms of the following
nomenclature:
• Route Corridor Option;
• Feature Origin (Geomorphological (G) / Archaeological (A) /
Environmental (E));
• Unique feature number from the origin of the Route Corridor;
• Thus Feature 1_G04 comprises Route Corridor option (1),
geomorphological feature (G), unique feature number (4).
A separate Remote Sensed Data Report has been produced to inform the
identification of Route Corridor options.

The route crosses the Humber Estuary Ramsar Site, Special Area of Conservation
(SAC), Special Protection Area (SPA), Site of Special Scientific Interest (SSSI),
Important Bird Area (IBA) and Biodiversity Action Plan (BAP) Habitat.

4 Route Corridor Descriptions
4.1

Route Corridor Description
Overview
Within the Area of Search there are a number of alternative route corridor
options for the Number 9 Feeder replacement pipeline.
The Area of Search was constrained by the settlement of Kingston-Upon-Hull
to the north and Immingham Docks to the south.
Possible route corridors are illustrated on Figure 2 and described below:
Route Corridor 1
Route Corridor 1 is the most northern of the options and consists of a
10km route of which 5km could be tunnelled. The corridor crosses mainly
agricultural fields and extends northwest from Paull AGI to a construction
compound on the north bank. The route then crosses the Humber Estuary to
a construction compound on the south bank. The route then turns southeast
to the Goxhill AGI.
The route crosses the Humber Estuary Ramsar Site, Special Area of Conservation
(SAC), Special Protection Area (SPA), Site of Special Scientific Interest (SSSI),
Important Bird Area (IBA) and Biodiversity Action Plan (BAP) Habitat.
The route crosses the Humber Estuary flood defences and several minor B
roads, and also passes a Grade 1 Listed Building.
A preliminary review of aerial photography identified a number of minor
features for further investigation should this route corridor be adopted. A
separate Remote Sensed Data Report has been produced which identifies
these features.
Route Corridor 2
Route Corridor 2 consists of a 7km route of which 4km could be tunnelled.
The corridor crosses mainly agricultural fields and extends a short distance
northwest from Paull AGI to a construction compound on the north bank. The
route then crosses the Humber Estuary to a construction compound on the
south bank. The route then continues southwest to the Goxhill AGI.
The route crosses the Humber Estuary Ramsar Site, Special Area of Conservation
(SAC), Special Protection Area (SPA), Site of Special Scientific Interest (SSSI),
Important Bird Area (IBA) and Biodiversity Action Plan (BAP) Habitat.
The route crosses the Humber Estuary flood defences and a minor B road,
and also passes a Grade 1 Listed Building, two Grade 2 Listed Buildings and
a Scheduled Monument.

The route crosses the Humber Estuary flood defences and two minor B roads,
and also passes two Grade 2 Listed Buildings and a Scheduled Monument.
A preliminary review of aerial photography identified a number of minor
features for further investigation should this Route Corridor be adopted. A
separate Remote Sensed Data Report has been produced which identifies
these features.
Route Corridor 4
Route Corridor 4 consists of a 11km route of which 6km could be tunnelled.
The corridor crosses mainly agricultural fields and extends southeast from
Paull AGI to a construction compound on the north bank. The route then
crosses the Humber Estuary to a construction compound on the south bank.
The route then turns northwest to the Goxhill AGI.
The route crosses the Humber Estuary Ramsar Site, Special Area of Conservation
(SAC), Special Protection Area (SPA), Site of Special Scientific Interest (SSSI),
Important Bird Area (IBA) and Biodiversity Action Plan (BAP) Habitat.
The route crosses the Humber Estuary flood defences and several minor B
roads, and also passes a disused railway line, one Grade 1 Listed Building
and two Grade 2 Listed Buildings.
A preliminary review of aerial photography identified a number of minor
features for further investigation should this route corridor be adopted. A
separate Remote Sensed Data Report has been produced which identifies
these features.

looking northwest across Corridor 2 then Corridor 1 at TA 146 234

Route Corridor 5
Route Corridor 5 is the most southern of the options and consists of a
13km route of which 5km could be tunnelled. The corridor crosses mainly
agricultural fields and extends southeast from Paull AGI to a construction
compound on the north bank. The route then crosses the Humber Estuary to
a construction compound on the south bank. The route then turns northwest
to the Goxhill AGI.
The route crosses the Humber Estuary Ramsar Site, Special Area of Conservation
(SAC), Special Protection Area (SPA), Site of Special Scientific Interest (SSSI),
Important Bird Area (IBA) and Biodiversity Action Plan (BAP) Habitat.
The route crosses the Humber Estuary flood defences, several minor B roads
and a disused railway line, it also passes one Grade 1 Listed Building, three
Grade 2 Listed Buildings and a Scheduled Monument.
A preliminary review of aerial photography identified a number of minor
features for further investigation should this route corridor be adopted. A
separate Remote Sensed Data Report has been produced which identifies
these features.

A preliminary review of aerial photography identified a number of minor
features for further investigation should this route corridor be adopted. A
separate Remote Sensed Data Report has been produced which identifies
these features.
Route Corridor 3
Route Corridor 3 consists of a 9km route of which 5km could be tunnelled.
The corridor crosses mainly agricultural fields and extends a short distance
northwest from Paull AGI to a construction compound on the north bank. The
route then crosses the Humber Estuary to a construction compound on the
south bank. The route then turns northwest to the Goxhill AGI.

looking south across Corridor 3 then Corridor 4 and 5 at TA 146 229
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5 Route Corridor Evaluation
5.1

Route Corridor Evaluation
This section of the report will describe the key features and implications of each
option with regard to all sub-topics considered. Each identified route corridor
will also be considered for both trench and tunnel construction method.

5.2

Environmental Features and Implications Consistent for all
Trench Options
Ecology
The Humber Estuary is of very high biodiversity value and is designated as an
SPA, SAC, Ramsar, IBA and SSSI. Given the international importance of the
habitat, it will be necessary to demonstrate that any scheme does not have an
adverse effect on the integrity of the constituent qualifying habitats and species.
There is the potential for adverse impacts during the construction phase which
include habitat loss/damage/fragmentation, risk of pollution, disturbance,
modification to physical regime and the introduction of invasive species.
Based on the information available at this stage it is assumed that direct
impacts on the majority of ecological receptors cannot be avoided. Therefore,
ecological constraints are a material consideration in the selection of this option.
Historic Environment
The excavation of a trench could result in a visual impact on the setting of
heritage assets during the construction phase. There could also be a physical
impact on heritage assets, although this would be limited to the construction
phase.
Assuming physical impacts on heritage assets can be avoided, and the
impacts on the setting of assets can be limited by screening or removed by
design, the impact on setting/character would be significantly reduced.
Local Air Quality
This option has the potential to affect both residential receptors and
ecologically sensitive sites through dust deposition and emissions from
construction vehicles and plant during the construction phase.
It is assumed at this stage that effective mitigation will significantly reduce the
risk of air quality impacts.
Noise and Vibration
This option has the potential to affect residential receptors through
annoyance and loss of amenity during construction. Ecologically sensitive
sites may also be impacted upon due to potential noise and vibration effects
during construction.

the Humber Estuary, which is crossed by all corridors, is of a very high biodiversity value, looking west at TA 173 249

Notwithstanding detailed information regarding the exact construction
techniques to be adopted for the works, following implementation of
appropriate planning and design considerations and mitigation measures,
it should be possible to avoid significant noise and vibration impacts at
sensitive residential receptors.

Soils and Geology
There are potential adverse effects to areas of Grade 2 and Grade 3
agricultural soils, Mineral Consultation Zones and potentially contaminated
soils. There are also several high risk potential unexploded ordnances (UXO)
areas which have been identified.

However, the ability to adequately mitigate noise and vibration impacts upon
ecological receptors is more uncertain.

However, potential effects are likely to be limited and it should be possible
to minimise the majority of impacts through choice of route and standard
construction techniques.
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Water
All trench options create a significant pollution risk to the Humber Estuary
protected area, which will need careful management and mitigation to
minimise impacts. There is also a risk of potentially significant short term and
temporary water quality impacts during construction in terms of watercourses
and groundwater. There are potential impacts on flood risk as result of:
Impacts on flood defences; impacts on watercourses; loss of flood storage;
impacts on the planned Goxhill Realignment Capital Flood and Coastal
Management Scheme; impacts on existing drainage infrastructure; and
direct risk of fluvial flooding to the construction site. There will be short term

temporary impacts during construction and mitigation measures will need to
be carefully considered as the scheme develops. There is the potential for
impacts on the feasibility and operation of planned Capital Flood and Coastal
Management Schemes during the operational stage.

Economic Activity
Potential adverse impacts upon residential properties in Goxhill and Paull,
local businesses, allotments, St Andrew’s Church, Fort Paull Museum and
public footpaths during construction from noise, traffic and visual amenity.

It is assumed that the majority of impacts on flood risk, watercourses and
groundwater can be significantly reduced through mitigation. However,
effective mitigation cannot be guaranteed at this stage for the Humber Estuary.

Potential adverse impacts upon several minor planning applications, one
major application (Yorkshire Potash Pipeline) and also the proposed Goxhill
Realignment flood defence scheme. There is potential for adverse impacts
upon onshore infrastructure such as existing gas pipelines. There is potential
for adverse impacts upon Mineral Consultation Zones 6, 7 and 11 from
the pipeline trench. There is the potential for beneficial impacts upon local
businesses during construction due to the increased working population.

Traffic and Transport
Traffic and transport impacts are likely to affect the local road network during
the construction period. Deliveries of construction plant and materials will be
required plus limited removal of spoil and waste.

Some minor adverse residual impacts upon Economic Activity through noise,
traffic and visual amenity expected, but these will be temporary during the
construction period. Mitigation for the Goxhill Realignment development is
likely to be straightforward.

Some minor adverse residual impacts upon the road network are expected,
but these will be temporary during the construction period and mitigation will
be effective.
Aviation and Defence
The disused Goxhill Airfield is located close to the construction compound.
No adverse or beneficial impacts are expected.
Technical Complexity
All trench options are deemed to have a medium to high level of technical
complexity due to the conditions within the Estuary, increased depth of burial
to prevent exposure of the pipeline and prolong the longevity of the pipe and
the proximity of existing infrastructure and 3rd party assets.
Typical safety hazards identified for this Option include working in the Estuary,
confined space, drowning, welding and 3rd party assets, use of divers and
the potential for anchors to pull up the pipe.

Cost
Capital cost: £103m; Life time cost £45m

5.4

Route Corridor 2 (Trench) Key Features and Implications
Landscape and Visual Amenity
There is potential for adverse landscape effects on a National Character Area,
a Regional Landscape Character Area, a Conservation Area, a Grade I Listed
Building, 3 Grade II Listed Buildings and 15 Scheduled Monuments all during
the construction phase.

It should be possible to avoid many of the adverse landscape effects on the
receptors discussed through careful and considered alignment of the pipeline
given the broad width of the Route Corridor. If this cannot be accommodated
there may be localised effects on landscape character and the setting of
sensitive receptors due to the type of construction necessary.
There is also potential for adverse residual landscape effects (during
operational phases) resulting from the potential loss of hedgerows and/or
trees within the National and Regional Landscape Character Areas. Despite
the potential for significant adverse effects on a number of receptors during
the construction phase, these visual effects will be ephemeral.
Economic Activity
Potential adverse impacts upon residential properties in Goxhill and Paull,
local businesses, St Andrew’s Church, Fort Paull Museum and public
footpaths during construction from noise, traffic and visual amenity.
Potential adverse impacts upon several minor planning applications, two
major applications (Yorkshire Potash Pipeline and Humber Gate Cable
Route) and also the proposed Goxhill Realignment flood defence scheme.
There is potential for adverse impacts upon onshore infrastructure such as
existing gas pipelines. There is potential for adverse impacts upon Mineral
Consultation Zones 6, 7 and 11 from the pipeline trench. There is the
potential for beneficial impacts upon local businesses during construction
due to the increased working population.

Corridor 2 and 3, looking northeast from TA 171 253

Delivery
There is a high risk of construction delivery or programme delay.
Technology
The technology to construct the pipeline is widely known and used around
the world.
Capacity
All trench options would replace the existing capacity requirements.

5.3

Route Corridor 1 (Trench) Key Features and Implications
Landscape and Visual Amenity
There is potential for adverse landscape effects on a National Character
Area, a Regional Landscape Character Area, a Conservation Area, a Grade II
Listed Building and 15 Scheduled Monuments during the construction phase.
Adverse landscape effects could also take place during the operational
phase of the project on the Conservation Area and the Regional Landscape
Character Area.
It should be possible to avoid many of the adverse landscape effects on the
receptors discussed through careful and considered alignment of the pipeline
given the broad width of the Route Corridor. If this cannot be accommodated
there may be localised effects on landscape character and the setting of
sensitive receptors due to the type of construction necessary.
There is also potential for adverse residual landscape effects (during
operational phases) resulting from the potential loss of hedgerows and/or
trees within the National and Regional Landscape Character Areas. Despite
the potential for significant adverse effects on a number of receptors during
the construction phase, these visual effects will be ephemeral.
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Some minor adverse residual impacts upon Economic Activity through noise,
traffic and visual amenity expected, but these will be temporary during the
construction period. Mitigation for the Goxhill Realignment development is
likely to be straightforward.
Cost
Capital cost: £96.5m; Life time cost £45m

5.5

Route Corridor 3 (Trench) Key Features and Implications
Landscape and Visual Amenity
There is potential for adverse landscape effects on 2 National Character Areas,
a Regional Landscape Character Area, a Conservation Area, 2 Grade II Listed
Buildings and 13 Scheduled Monuments all during the construction phase.
It should be possible to avoid many of the adverse landscape effects on the
receptors discussed through careful and considered alignment of the pipeline
given the broad width of the Route Corridor. If this cannot be accommodated
there may be localised effects on landscape character and the setting of
sensitive receptors due to the type of construction necessary.
There is also potential for adverse residual landscape effects (during
operational phases) resulting from the potential loss of hedgerows and/or
trees within the National and Regional Landscape Character Areas. Despite
the potential for significant adverse effects on a number of receptors during
the construction phase, these visual effects will be ephemeral.
Economic Activity
There is potential for adverse impacts upon residential properties in Goxhill
and Paull, local businesses, St Andrew’s Church, Fort Paull Museum and
public footpaths during construction from noise, traffic and visual amenity.
Potential adverse impacts upon several minor planning applications, three
major applications (Yorkshire Potash Pipeline, Humber Gate Cable Route and
Able Logistics Park). There is potential for adverse impacts upon onshore
infrastructure such as existing gas pipelines. There is potential for adverse
impacts upon Mineral Consultation Zone 11 from the pipeline trench. There is
the potential for beneficial impacts upon local businesses during construction
due to the increased working population.
Some minor adverse residual impacts upon Economic Activity through noise,
traffic and visual amenity expected, but these will be temporary during the
construction period. Mitigation for the Able Logistics Park development may
not be possible.

Corridor 3, looking southeast from TA 148 229

Cost
Capital cost: £101m; Life time cost £45m

5.6

Route Corridor 4 (Trench) Key Features and Implications
Landscape and Visual Amenity
There is potential for adverse landscape effects on 2 National Character
Areas, a Regional Landscape Character Area, a Conservation Area, a Grade I
Listed Building, 2 Grade II Listed Buildings and 21 Scheduled Monuments all
during the construction phase.
It should be possible to avoid many of the adverse landscape effects on the
receptors discussed through careful and considered alignment of the pipeline
given the broad width of the Route Corridor. If this cannot be accommodated
there may be localised effects on landscape character and the setting of
sensitive receptors due to the type of construction necessary.
There is also potential for adverse residual landscape effects (during
operational phases) resulting from the potential loss of hedgerows and/or
trees within the National and Regional Landscape Character Areas. Despite
Corridor 3 and 4, looking northeast from TA 140 216, site of proposed Able Logistics Park development
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Soils and Geology
There are potential adverse effects to areas of Grade 2 and Grade 3
agricultural soils, Mineral Consultation Zones and potentially contaminated
soils. There are also several high risk potential unexploded ordnances (UXO)
areas which have been identified.

the potential for significant adverse effects on a number of receptors during
the construction phase, these visual effects will be ephemeral.
Economic Activity
Potential adverse impacts upon residential properties in Goxhill and Paull,
local businesses, St Andrew’s Church, Fort Paull Museum and public
footpaths during construction from noise, traffic and visual amenity. Potential
adverse impacts upon several minor planning applications, three major
applications (Yorkshire Potash Pipeline, Humber Gate Cable Route and
Able Logistics Park). There is potential for adverse impacts upon onshore
infrastructure such as existing gas pipelines. There is potential for adverse
impacts upon Mineral Consultation Zones 10 and 11 from the pipeline trench.
There is the potential for beneficial impacts upon local businesses during
construction due to the increased working population.
Some minor adverse residual impacts upon Economic Activity through noise,
traffic and visual amenity expected, but these will be temporary during the
construction period. Mitigation for the Able Logistics Park development may
not be possible.
Cost
Capital cost: £105.5m; Life time cost £45m

5.7

Route Corridor 5 (Trench) Key Features and Implications
Landscape and Visual Amenity
There is potential for adverse landscape effects on 2 National Character
Areas, a Regional Landscape Character Area, a Conservation Area, a Grade I
Listed Building, 2 Grade II Listed Buildings and 22 Scheduled Monuments all
during the construction phase.
It should be possible to avoid many of the adverse landscape effects on the
receptors discussed through careful and considered alignment of the pipeline
given the broad width of the Route Corridor. If this cannot be accommodated
there may be localised effects on landscape character and the setting of
sensitive receptors due to the type of construction necessary.
There is also potential for adverse residual landscape effects (during
operational phases) resulting from the potential loss of hedgerows and/or
trees within the National and Regional Landscape Character Areas. Despite
the potential for significant adverse effects on a number of receptors during
the construction phase, these visual effects will be ephemeral.
Economic Activity
Potential adverse impacts upon residential properties in Goxhill and Paull,
local businesses, St Andrew’s Church, Fort Paull Museum and public
footpaths during construction from noise, traffic and visual amenity. Potential
adverse impacts upon several minor planning applications, five major
applications (Yorkshire Potash Pipeline, Humber Gate Cable Route, Able
Logistics Park, North Killingholme Power Station and Able Marine Park
(compensation area)). There is potential for adverse impacts upon onshore
infrastructure such as existing gas pipelines. There is potential for adverse
impacts upon Mineral Consultation Zones 10 and 11 from the pipeline trench.
There is the potential for beneficial impacts upon local businesses during
construction due to the increased working population.
Some minor adverse residual impacts upon Economic Activity through noise,
traffic and visual amenity expected, but these will be temporary during the
construction period. Mitigation for the Able Logistics Park development may
not be possible.
Cost
Capital cost: £107m; Life time cost £45m

Potential effects are likely to be limited and it should be possible to minimise
the majority of impacts through choice of route and standard construction
techniques.

Corridor 4 and 5, looking northeast from TA 187 251

5.8

Environmental Features and Implications Consistent for all
Tunnel Options
Ecology
The Humber Estuary is of very high biodiversity value and is designated as an
SPA, SAC, Ramsar, IBA and SSSI. Given the international importance of the
habitat, it will be necessary to demonstrate that any scheme does not have
an adverse effect on the integrity of the constituent qualifying habitats and
species. There is the potential for adverse impacts during the construction
phase which include habitat loss/damage/fragmentation, risk of pollution,
disturbance and the introduction of invasive species.
Based on the assumption that the mitigation measures are successfully
implemented then it is expected that impacts can be significantly reduced to
insignificant.
Historic
All tunnel options could result in a visual impact on the setting of heritage
assets during the construction phase, although impacts would be fewer and
more localised than for excavated trench construction. There could also be
a physical impact on heritage assets, although this would be limited to the
construction phase only.
Any physical impacts caused by the proposed development will result in an
adverse impact. The visual impact on the setting of an asset or the character
of a Conservation Area could also result in an adverse impact.
Assuming physical impacts on heritage assets can be avoided, and the
impacts on the setting of assets can be limited by screening or removed by
design, the impact on setting/character would be significantly reduced.
Local Air Quality
All tunnel options have the potential to affect both residential receptors and
ecologically sensitive sites through dust deposition and emissions from
construction vehicles and plant during the construction phase.
It is assumed at this stage that effective mitigation will significantly reduce the
risk of air quality impacts.
Noise and Vibration
All tunnel options have the potential to affect residential receptors through
annoyance and loss of amenity during construction. Ecologically sensitive
sites may also be impacted upon due to potential noise and vibration effects
during construction.

Water
All tunnel options have the potential to create a pollution risk to the Humber
Estuary protected area, which will need careful management and mitigation to
minimise impacts. There is also a risk of potentially significant short term and
temporary water quality impacts during construction in terms of watercourses
and groundwater. There are also potential impacts on flood risk as result of:
Impacts on flood defences; impacts on watercourses; loss of flood storage;
impacts on the planned Goxhill Realignment Capital Flood and Coastal
Management Scheme; impacts on existing drainage infrastructure; and
direct risk of fluvial flooding to the construction site. There will be short term
temporary impacts during construction and mitigation measures will need to
be carefully considered as the scheme develops.
There is the potential for impacts on the feasibility and operation of planned
Capital Flood and Coastal Management Schemes during the operational stage.
The majority of impacts on flood risk, watercourses and groundwater can be
significantly reduced through standard mitigation techniques.
Traffic and Transport
Traffic and transport impacts are likely to affect the local road network during
the construction period. Deliveries of construction plant and materials will be
required plus extensive removal of spoil and waste.
Due to the amount of waste to be removed, significant adverse residual
impacts upon the road network are expected, but these will be temporary
during the construction period and mitigated wherever possible.
Technical Complexity
All the tunnel options are deemed to have a medium to high level of technical
complexity. National Grid has experience in this field to complete a tunnel
of this size. Additionally, outside of National Grid tunnelling of this size and
bigger is routinely carried out. Typical safety hazards identified for this Option
include confined space, shaft instability, drowning, failure of pressure head,
welding and 3rd party assets.
Delivery
There is a potential for construction delivery or programme delay.
Technology
The technology to construct a tunnel of this size is widely available outside of
National Grid and used around the world. Additionally, National Grid has had
experience of tunnels of this size.
Capacity
All tunnel options would replace the existing capacity requirements.

Following implementation of appropriate planning and design considerations
and mitigation measures, it should be possible to avoid significant noise and
vibration impacts at sensitive receptors.
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Corridor 1, looking north from TA 171 268

5.9

Route Corridor 1 (Tunnel) Key Features and Implications
Landscape and Visual Amenity
There is potential for adverse landscape effects on a National Character Area,
a Regional Landscape Character Area, a Conservation Area, a Grade II Listed
Building and 15 Scheduled Monuments all during the construction phase.
Adverse landscape effects could also take place during the operational
phase of the project on the Conservation Area and the Regional Landscape
Character Area.
However, it should be possible to avoid many of the adverse visual effects
on the receptors discussed through careful and considered alignment of
the pipeline given the broad width of the Route Corridor. However there is
still potential for adverse visual effects during construction due to the close
proximity of the area of works to the receptors, although this will only be
short-term and likely to be constrained to small areas.
Economic Activity
There is potential for adverse impacts upon residential properties in
Goxhill and Paull, local businesses, allotments, St Andrew’s Church and
public footpaths during construction from noise, traffic and visual amenity.
Potential adverse impacts upon several minor planning applications, one
major application (Yorkshire Potash Pipeline) and also the proposed Goxhill
Realignment flood defence scheme. There is potential for adverse impacts
upon onshore infrastructure such as existing gas pipelines. There is potential
for adverse impacts upon Mineral Consultation Zones 6, 7 and 11 from the
pipeline trench.
There is the potential for beneficial impacts upon local businesses during
construction due to the increased working population.
Overall, there are some minor adverse residual impacts upon Economic
Activity through noise, traffic and visual amenity expected, but these will
be temporary during the construction period. Mitigation for the Goxhill
Realignment development is likely to be straightforward.
Cost
Capital cost: £137.5m; Life time cost £45m

5.10 Route Corridor 2 (Tunnel) Key Features and Implications
Landscape and Visual Amenity
There is potential for adverse landscape effects on a National Character Area,
a Regional Landscape Character Area, a Conservation Area, a Grade I Listed
Building, 3 Grade II Listed Buildings and 15 Scheduled Monuments all during
the construction phase.

12 Number 9 Feeder Replacement Project Final Route Corridor Investigation Study - May 2013

Corridor 3, looking southwest from TA 180 251

There is potential for adverse effects during the construction phases on
residential and recreational users, some of which may experience close
proximity adverse views of the pipeline construction.
However, it should be possible to avoid many of the adverse landscape
effects on the receptors discussed through careful and considered alignment
of the pipeline given the broad width of the Route Corridor. However there
is still potential for adverse residual landscape effects (during operational
phases) resulting from the potential loss of hedgerows and/or trees within the
National and Regional Landscape Character Areas.
Economic Activity
There are potential adverse impacts upon residential properties in Goxhill and
Paull, local businesses, St Andrew’s Church, Fort Paull Museum and public
footpaths during construction from noise, traffic and visual amenity. There
are potential adverse impacts upon several minor planning applications,
two major applications (Yorkshire Potash Pipeline and Humber Gate Cable
Route) and also the proposed Goxhill Realignment flood defence scheme.
There is potential for adverse impacts upon onshore infrastructure such as
existing gas pipelines. There is potential for adverse impacts upon Mineral
Consultation Zones 6, 7 and 11 from the pipeline trench. There is the
potential for beneficial impacts upon local businesses during construction
due to the increased working population.

There is the potential for beneficial impacts upon local businesses during
construction due to the increased working population.
Overall, there are some minor adverse residual impacts upon Economic
Activity through noise, traffic and visual amenity expected, but these will
be temporary during the construction period. Mitigation for the Goxhill
Realignment development is likely to be straightforward.
Cost
Capital cost: £117.7m; Life time cost £45m

5.11 Route Corridor 3 (Tunnel) Key Features and Implications
Landscape and Visual Amenity
There is potential for adverse landscape effects on 2 National Character Areas,
a Regional Landscape Character Area, a Conservation Area, 2 Grade II Listed
Buildings and 13 Scheduled Monuments all during the construction phase.
There is potential for adverse effects during the construction phases on
residential and recreational users, some of which may experience close
proximity adverse views of the pipeline construction.

However, it should be possible to avoid many of the adverse landscape
effects on the receptors discussed through careful and considered alignment
of the pipeline given the broad width of the Route Corridor. However there
is still potential for adverse residual landscape effects (during operational
phases) resulting from the potential loss of hedgerows and/or trees within the
National and Regional Landscape Character Areas.
Economic Activity
There are potential adverse impacts upon residential properties in Goxhill and
Paull, local businesses, St Andrew’s Church, Fort Paull Museum and public
footpaths during construction from noise, traffic and visual amenity. There are
potential adverse impacts upon several minor planning applications, three
major applications (Yorkshire Potash Pipeline, Humber Gate Cable Route and
Able Logistics Park). There is potential for adverse impacts upon onshore
infrastructure such as existing gas pipelines. There is potential for adverse
impacts upon Mineral Consultation Zone 11 from the pipeline trench.
There is the potential for beneficial impacts upon local businesses during
construction due to the increased working population.
Overall, there are some minor adverse residual impacts upon Economic
Activity through noise, traffic and visual amenity expected, but these will be
temporary during the construction period.
Mitigation for the Able Logistics Park development may not be possible.
Cost
Capital cost: £135.5m; Life time cost £45m

5.12 Route Corridor 4 (Tunnel) Key Features and Implications
Landscape and Visual Amenity
There is potential for adverse landscape effects on 2 National Character
Areas, a Regional Landscape Character Area, a Conservation Area, a Grade I
Listed Building, 2 Grade II Listed Buildings and 21 Scheduled Monuments all
during the construction phase.

Cost
Capital cost: £147.5m; Life time cost £45m

5.13 Route Corridor 5 (Tunnel) Key Features and Implications
Landscape and Visual Amenity
There is potential for adverse landscape effects on 2 National Character
Areas, a Regional Landscape Character Area, a Conservation Area, a Grade I
Listed Building, 2 Grade II Listed Buildings and 22 Scheduled Monuments all
during the construction phase.
There is potential for adverse effects during the construction phases on
residential and recreational users, some of which may experience close
proximity adverse views of the pipeline construction.
However, it should be possible to avoid many of the adverse landscape
effects on the receptors discussed through careful and considered alignment
of the pipeline given the broad width of the Route Corridor. However there
is still potential for adverse residual landscape effects (during operational
phases) resulting from the potential loss of hedgerows and/or trees within the
National and Regional Landscape Character Areas.
Economic Activity
There are potential adverse impacts upon residential properties in Goxhill and
Paull, local businesses, St Andrew’s Church, Fort Paull Museum and public
footpaths during construction from noise, traffic and visual amenity. There
are potential adverse impacts upon several minor planning applications, five
major applications (Yorkshire Potash Pipeline, Humber Gate Cable Route,
Able Logistics Park, North Killingholme Power Station and Able Marine Park
(compensation area)). There is potential for adverse impacts upon onshore
infrastructure such as existing gas pipelines. There is potential for adverse
impacts upon Mineral Consultation Zones 10 and 11 from the pipeline trench.
There is the potential for beneficial impacts upon local businesses during
construction due to the increased working population.

There is potential for adverse effects during the construction phases on
residential and recreational users, some of which may experience close
proximity adverse views of the pipeline construction.

Overall, there are some minor adverse residual impacts upon Economic
Activity through noise, traffic and visual amenity expected, but these will be
temporary during the construction period.

However, it should be possible to avoid many of the adverse landscape
effects on the receptors discussed through careful and considered alignment
of the pipeline given the broad width of the Route Corridor. However there
is still potential for adverse residual landscape effects (during operational
phases) resulting from the potential loss of hedgerows and/or trees within the
National and Regional Landscape Character Areas.

Mitigation for the Able Logistics Park development may not be possible.

Economic Activity
There are Potential adverse impacts upon residential properties in Goxhill and
Paull, local businesses, St Andrew’s Church, Fort Paull Museum and public
footpaths during construction from noise, traffic and visual amenity. There are
potential adverse impacts upon several minor planning applications, three
major applications (Yorkshire Potash Pipeline, Humber Gate Cable Route and
Able Logistics Park). There is potential for adverse impacts upon onshore
infrastructure such as existing gas pipelines. There is potential for adverse
impacts upon Mineral Consultation Zones 10 and 11 from the pipeline trench.

Corridor 3, looking southwest from TA 145 229

Cost
Capital cost: £141.5m; Life time cost £45m

Corridor 4, looking east from TA 140 216

There is the potential for beneficial impacts upon local businesses during
construction due to the increased working population.
Overall, there are some minor adverse residual impacts upon Economic
Activity through noise, traffic and visual amenity expected, but these will be
temporary during the construction period.
Mitigation for the Able Logistics Park development may not be possible.
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6.3

In order to seek the views of local communities and interested parties living in
the vicinity of the proposed project, a consultation zone was identified as part
of the Consultation Strategy.

6 Statutory Consultee and Key
Stakeholder Consultation
6.1

The zone extended at least 500 metres either side of the route corridor
options and at least 500 metres around the existing AGIs near to Paull
and Goxhill. The zone boundary was drawn at 500 metres either side of
the route corridor options to ensure that all those addresses on and within
the immediate vicinity of the options were covered. Where it was deemed
necessary, the zone was extended to include relevant centres of population in
their entirety (e.g. the village of Goxhill).

Overview
National Grid has undertaken extensive consultation on the route options to
date. The purpose of the consultation was to invite feedback on the proposed
project, including information that would help to identify a preferred route
corridor and preferred construction technique.
Feedback was sought from stakeholders, the public, other interested parties and
local communities living in the vicinity of the proposed route corridor options.
Representations to the consultation have been used to inform the selection of
a preferred route corridor and construction technique.

6.2

Statutory and non-statutory organisations
The stakeholders and organisations that were asked to take part in the
consultation were as follows:

A total of 2,896 addresses within the consultation zone were contacted by
letter with a project summary and details of planned public exhibitions.

6.4

6.5

The Crown Estate+
+

Marine Management Organisation*

Stakeholders (local authorities, route corridor)
East Riding of Yorkshire Council*+

North Lincolnshire District Council+

Parish and Town Councils
Barrow upon Humber Parish Council

North Killingholme Parish Council

East Halton Parish Council

Paull Parish Council*

Goxhill Parish Council

Thorngumbald Parish Council

Hedon Town Council*

Thornton Curtis Parish Council

New Holland Parish Council

Other parties
Associated British Ports+

Humber Industry Nature Conservation Association

BTCV Humber and East Yorkshire

Humber Local Enterprise Partnership

Campaign to Protect Rural England

Lincolnshire Biodiversity Partnership

City of Hull Environment Forum

Lincolnshire Wildlife Trust*

Hull and Humber Chamber of Commerce

National Trust Yorkshire

Hull Friends of the Earth

RSPB Northern England

Humber Conservation Volunteers

Yorkshire Wildlife Trust*

Humber Estuary Management Scheme

MPs
Graham Stuart MP
(Beverley & Holderness)

Martin Vickers M
(Cleethorpes)

MEPs
Andrew Brons MEP

Godfrey Bloom MEP

Diana Wallis MEP

Linda McAvan MEP

Edward McMillan-Scott MEP

Timothy Kirkhope MEP

*Indicates stakeholders that submitted feedback
Indicated stakeholders consulted on the RCIS

+
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Communication
A wide variety of communication was employed to engage the public. These
included:
• A full page advert in local newspapers;
• Engagement with local media and news stories;
• Local community newsletters;
• Letters to households;
• Letters to stakeholders;
• Project posters;
• Public exhibitions;
• Parish and ward councillor presentations;
• Local authority briefings;
• Member of Parliament briefings;
• Public inspection copies of Draft Route Corridor Investigation Study;
and
• Project website.

Natural England*+

Environment Agency*+

Wider Public
Members of the public were also invited to attend the public exhibitions and
take part in the consultation process.

Organisations and bodies
English Heritage*+

Local Communities

6.6

Consultation Outcomes
All of the responses received during the consultation were considered by
National Grid as part of the process to identify a preferred route corridor and
construction technique for the proposed pipeline at this stage of the project.
A number of themes and issues were raised consistently by respondents,
for example; environmental issues, potential disruption during construction
and the potential effects of construction traffic on the local highways during
the project. The considered responses of National Grid to these themes and
issues raised through the responses received are included in the report.

Although respondents were not asked to indicate a preference for a route
corridor or construction technique, a significant number of the responses
received from members of the public, stakeholders and other interested
parties stated a preference for Route Corridor 2 and the tunnel construction
technique. Where provided, justifications for preferring Route Corridor 2
included that it was the shortest route and thus would likely result in fewer
environmental impacts and less disruption than other options. Justifications
for preferring the tunnel construction technique included the likely lower
environmental impact and more long-term nature of a tunnel in comparison to
the alternative construction technique presented (a trench).
Full details of the consultation process and the feedback received is
detailed in the report “River Humber Pipeline Replacement Project – Stage 1
Consultation Feedback Report, National Grid, April 2013” which can be found
on the project website at http://www.nationalgrid.com/uk/Gas/Pipelines/
riverhumberpipeline/ .

7 Summary and Conclusion
7.1

Summary
Trench Options

Environment
The majority of potential adverse environmental impacts for all trench options
can be avoided through sensitive design or minimised by best practice
construction methods. However, impacts upon the Humber Estuary ecological
receptors will be difficult to avoid and this will be a material consideration in
deciding whether to take any of the trench options forward.
Socio Economic
There will be some minor adverse residual impacts upon economic activity
and traffic for all trench options but these will only be temporary during the
construction period and can be minimised by careful timing of works.
Route Corridors 3, 4 and 5 would impact on the proposed Able Logistics Park
(see Figure 21) on the south bank of the Humber Estuary and will be a material
consideration in deciding whether to take these route corridors forward.

Route Corridors 3, 4 and 5 for the tunnel options would impact on the
proposed Able Logistics Park. None of these route corridors would offer any
benefit over Route Corridor 2 in terms of length and cost, and it is therefore
proposed to discount these route corridors.
Route Corridor 2 would meet the guiding principles as set out in Section 2 of
this report as it would be the shortest route, it would be the least expensive
tunnel option and it would have minimal environmental and socio-economic
impacts.

AGI

Above Ground Installation

Consequently, National Grid nominated Route Corridor 2 (Tunnel) as the initial
preferred route corridor. However, that was only a preference at that stage
and could have changed following consultation and feedback.

AHLV

Area of High Landscape Value

ALC

Agricultural Land Classification

The consultation process undertaken has not changed the initial outcome of
the Draft Route Corridor Investigation Study that Route Corridor 2 (Tunnel) is
the preferred route corridor. A significant number of responses received from
members of the public, stakeholders and other interested parties stated a
preference for Route Corridor 2 and the tunnel construction technique.

AOD

Above Ordnance Datum

AONB

Area of Outstanding Natural Beauty

BAP

Biodiversity Action Plan

BSI

British Standards Institute

CAP

Common Agricultural Policy

CDM

Construction Design and Management

CRoW Act

Countryside and Rights of Way Act, 2000

CWS

County Wildlife Site

ES

Environmental Statement

DCO

Development Consent Order

DECC

Department of Energy and Climate Change

DEFRA

Department for the Environment, Food and Rural Affairs

EC

European Commission

EIA

Environmental Impact Assessment

EU

European Union

HER

Historical Environmental Record

HGV

Heavy Goods Vehicle

HSE

Health and Safety Executive

HLC

Historic Landscape Characterisation

HV

High Voltage

IDB

Internal Drainage Board

JCA

Joint Character Area

Km

Kilometres

km

Square Kilometres

kV

Kilovolt

LBAP

Local Biodiversity Action Plan

LCA

Landscape Character Assessment

LDF

Local Development Framework

LGS

Local Geological Site

LNR

Local Nature Reserve

LPA

Local Planning Authority

Although Route Corridor 2 (Tunnel) is the preferred option, the technical
details of a trench solution will also be developed further. It is expected that
the trench solution will be quickly discounted once the construction impacts
are better understood due to the impacts on existing infrastructure, the
internationally designated sites and flood defences.

Cost
Route Corridor 2 would be the least expensive option at around £96.5m.

Tunnel Options

Environment
Overall, it is expected that the majority of potentially adverse environmental
impacts for all tunnel options can be avoided through sensitive design or
minimised by best practice construction methods.
Socio Economic
There will be some minor adverse residual impacts upon economic activity
for all tunnel options, however, these will only be temporary during the
construction period. Impacts from traffic movements are likely to be
significant and further consultation will need to be undertaken to ensure
effective mitigation.
Route Corridors 3, 4 and 5 would impact on the proposed Able Logistics Park
(see Figure 21) on the south bank of the Humber Estuary and will be a material
consideration in deciding whether to take these route corridors forward.
Cost
Route Corridor 2 would be the least expensive option at around £137.5m.

7.2

Conclusion
As can be seen from Section 5 and the OASTs in Appendix 4, all trench
options compare unfavourably in environmental impacts but are less
expensive in terms of cost. Likewise, all tunnel options compare favourably in
environmental impacts but are more expensive than trench options.
All Trench options are likely to have an impact upon the Humber Estuary
Ramsar Site, Special Area of Conservation (SAC), Special Protection Area
(SPA), Site of Special Scientific Interest (SSSI), Important Bird Area (IBA) and
Biodiversity Action Plan (BAP) Habitat. Based on the potential impact to these
protected areas and the risk of the pipe becoming exposed it is proposed not
to take forward any of the trench options.

9 Abbreviations and Acronyms

8 Next Steps
National Grid has now obtained feedback from statutory consultees and key
stakeholders on the appraisal process undertaken to date and documented in
this report, and the recommendations that have been made.
Any comments received from consultees and key stakeholders have been
documented and used to inform the final recommendations of this Route
Corridor Investigation Study.
Route Corridor 2 (Tunnel) will now be taken forward to the next stage of
assessment – Stage 3 Options Appraisal.
The technical details of a trench solution will also be developed further. It
is expected that the trench solution will be quickly discounted once the
construction impacts are better understood due to the impacts on existing
infrastructure, the internationally designated sites and flood defences.
An Environmental Impact Assessment will now be undertaken on the Route
Corridor 2 (Tunnel) option to identify any potential environmental effects and
opportunities for avoidance through exact routing or mitigation.
The EIA will then be subject to further public consultation before the relevant
authority makes a decision on the proposal.

2
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LWS

Local Wildlife Site

MAFF

Ministry of Agriculture, Fisheries and Food (now DEFRA)

mm

Millimetres

MMO

Marine Management Organisation

MW

Megawatt (106 Watts)

MWDF

Minerals and Waste Development Framework

NPPF

National Planning Policy Framework

NCA

National Character Area

NGR

National Grid Reference

NMR

National Monuments Record

NNR

National Nature Reserve

NSIP

Nationally Significant Infrastructure Project

NVZ

Nitrate Vulnerable Zone

OHL/OPL

Overhead Line / Overhead Power Line

OS

Ordnance Survey

ProW

Public Right of Way

Ramsar

Ramsar Convention on Wetlands

RCIS

Route Corridor Investigation Study.

RIGS

Regionally Important Geological and Geomorphological Site

SAC

Special Area of Conservation

SAM/SM

Scheduled Monument

SINC

Site of Importance for Nature Conservation

SMR

Sites and Monuments Record

SNCI

Site of Nature Conservation Importance

SPA

Special Protection Area

SPZ

Source Protection Zone

SSSI

Site of Special Scientific Interest

SWS

Special Wildlife Sites

TPO

Tree Preservation Order

UK

United Kingdom

UKBAP

United Kingdom Biodiversity Action Plan

UKHAP

United Kingdom Habitat Action Plan

UNESCO

United Nations Educational, Scientific and Cultural Organisation

UXO

Unexploded Ordnance

UXB

Unexploded Bomb

VNR

Verge Nature Reserve

WWII

World War II

YWT

Yorkshire Wildlife Trust
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Navigable

10 Glossary
Above Ground
Installation

These are structures and engineering such as elements of block valves
and pumping stations that will be required to be above the ground.

Alluvium

Material transported by rivers and deposited along its course.

Aquifer

A body of permeable rock that is capable of storing significant
quantities of water; is undertaken by impermeable material, and
through which groundwater moves.

Area of Search

The term given to a wide area within which the Route Corridors are
identified.

Areas of Outstanding
Natural Beauty

Areas designated by the Countryside Commission under the National
Parks and Access to Countryside Act 1949 for their particularly
attractive landscape and unspoilt character, which should be protected
and enhanced as part of the national heritage.

Bar

A unit of pressure.

Bar g

Gauge pressure (does not include atmospheric pressure).

Block Valves

Conservation Area

The distance the pipeline can be located to property, structures and
populated areas.

Ramsar Site

A site as set out in the Ramsar Convention (Convention on Wetlands of
International Importance, especially as Waterfowl Habitats) (1971). The
convention was held in the town of Ramsar, Iran.

Route Corridor

Search area used to provide a degree of flexibility in which to develop
a route proposal.

Route Corridor
Investigation Study

An appraisal of the high-level planning and environmental constraints
to identify potential Route Corridor options within a defined Area of
Search.

Scheduled
Monuments

An archaeological site of national importance, which is included on
a schedule compiled by the Secretary of State for National Heritage
under the terms of the Ancient Monuments and Archaeological Areas
act 1979 (as amended by the National Heritage Act 1983).

Block valves are required for isolation and monitoring of the pipeline.
These would include buried pipework, valves, an instrument building
and a vent stack.

Sites of Special
Scientific Interest

An area of land of special interest by reason of its flora, fauna, geology
or physiographical features notified under section 28 of the Wildlife
and Countryside Act 1981.

Designated by District Councils on account of their special
architectural or historic interest, the character and appearance of
which it is intended to preserve and enhance.

Special Areas of
Conservation

Protected sites designated under the EC Habitats Directive. The listed
habitat types and species are those considered to be most in need of
conservation at a European level (excluding birds).

Special Protection
Area

Areas selected by the national government on the advice of English
Nature, designated for the protection of particularly sensitive bird
species, or for regularly migrating birds.

Source Protection
Zone

Designated protection area around drinking water supplies.

Topography

The physical features or configuration of a land surface.

Trafficability

The capacity of a soil to support vehicle movement. This is influenced
by soil shear strength and surface friction, ground pressure and vehicle
wheel or track configuration.

Traffic Management
Plan

It sets out how traffic will be managed at all stages during a
construction project.

Tree Preservation
Order

Tree Preservation Orders are made under the Town and Country
Planning Act 1990 and the Town and Country Planning (Trees)
Regulations 1999 to protect trees.

Workability

This ease with which soils can be worked; and effects upon the
restoration process over the working width. It is related to soil drainage
status, soil texture, local climate and, therefore, to the safe working
period and is closely associated with the trafficability considerations.

World Heritage Site

Places of ‘outstanding universal value’ selected by the United Nations
Educational, Scientific and Cultural Organisation (UNESCO). Sites
can be selected because they contain important cultural or natural
features.

Environmental
Statement

Document that reports the findings of an Environmental Impact
Assessment.

Eutrophication

A process where water bodies receive excess nutrients that stimulate
excessive plant growth.
A measure of the material to be dug with conventional excavation
equipment.

Local Nature Reserve Statutory designation made under the National Parks and Access to
the Countryside Act 1949, and amended by the Natural Environment
and Rural Communities Act 2006, by local authorities to maintain
and enhance their special wildlife and geology and provide access to
nature for local communities.
Lock-out Section.

Planning Inspectorate On 1 April 2012, under the Localism Act 2011, the Planning
Inspectorate became the agency responsible for operating the
planning process for nationally significant infrastructure projects
(NSIPs). The Planning Inspectorate examines the application and
will make a recommendation to the relevant Secretary of State, who
will make the decision on whether to grant or to refuse development
consent.
Proximity Distance

Environmental Impact The process by which the impacts of a proposed development upon
Assessment
all aspects of the receiving environment are identified and analysed.

Excavatability

In the context of this document, rivers that can accommodate leisure
craft and commercial boats.

These are areas of the development where the working width cannot
be continuous due to there being no practicable method of crossing an
engineering obstacle, e.g. a railway or large river. The transportation of
mechanical equipment avoiding the obstacle – is required to utilise the
same access for both access and egress on both sides of the obstacle
- resulting in increased traffic through the access and spread.

National Monuments
Record

Unscheduled archaeological sites and features recorded by English
Heritage.

National Nature
Reserve

Designated areas by Natural England that represent many of the finest
wildlife and geological sites in the country.

Appendix 1 – Population & Planning Baseline
A1.1 Introduction
This section presents information relating to population centres and future
development within the Area of Search.
Population centres are a ‘Primary Constraint’ for routeing, and are to be
avoided wherever possible.

A1.3 Planning
Planning considerations include land allocated within adopted and emerging
Development Plan Documents, major planning applications and consented
developments which are yet to be constructed which, whilst not necessarily
placing a restriction on construction, may influence routeing options. The
following sections describe the results of planning documents relevant to the
Area of Search.

Future developments are classified as ‘Secondary Constraints’ which, while
not necessarily placing a restriction on construction, may influence routeing
options.

A1.2 Population Centres

The NPPF sets out the Government’s planning policies for England and how
these are expected to be applied. It provides a framework within which local
people and their accountable councils can produce their own distinctive
local and neighbourhood plans which reflect the needs and priorities of their
communities.
The NPPF is effective immediately and is a material consideration in planning
applications, however the Local Plans are still valid, for the time being, even
if they have been produced prior to the NPPF. The NPPF does not change
the statutory status of the development plans, but specifies that proposed
development that accords with an up-to-date Local Plan should be approved.
Proposed developments that conflict should be refused, unless material
considerations dictate otherwise. In essence there is limited change to the
decision making framework.

The main settlements within the Area of Search are:
• Kingston upon Hull – a city within the East Riding of Yorkshire;
• Goxhill – a village and civil parish within North Lincolnshire;
• New Holland – a village and civil parish within North Lincolnshire;
• East Halton – a village and civil parish within North Lincolnshire;
• Salt End – a hamlet within the East Riding of Yorkshire;
• Paull – a village and civil parish within the East Riding of Yorkshire;
• Hedon – a town and civil parish within the East Riding of Yorkshire;
• Preston – a village and civil parish within the East Riding of Yorkshire;
• Thorngumbald – a village and civil parish within the East Riding of
Yorkshire;
• Burstwick – a village and civil parish within the East Riding of
Yorkshire; and
• Keyingham – a village and civil parish within the East Riding of
Yorkshire.

Paull, new Village Hall as of 10 November 2012

National Planning Policy Framework
The government published the National Planning Policy Framework (NPPF)
in March 2012. This sets out new guidance for Local Authorities, focusing on
helping to produce planning policies that are clear and easy to understand.
There is emphasis on the need for economic growth through designing planning
policies which are in favour of development. The NPPF is also accompanied
by a Practice Guide dealing with flood risk and mineral extraction.

The NPPF does not contain specific policies for Nationally Significant
Infrastructure Projects (NSIPs), but matters that the government consider
‘important and relevant’ when making decisions on NSIP applications (the
phrase in the Planning Act equivalent to ‘material considerations’) may
include the NPPF. Therefore the compatibility or otherwise of NSIPs with the
NPPF must be taken into account.

Preston, Conservation Area, All Saints Church (Grade 1 Listed)

Hedon, Conservation Area
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Local Development Plans
To implement the Planning and Compulsory Purchase Act 2004, all local
authorities in England are undertaking a process of replacing their Local
Plans, Unitary Development Plans or Structure Plans with Local Development
Frameworks (LDFs). During this transitional period, some policies and plans
from existing Local Plans are in use (‘saved’) until superseded by the adopted
LDF. The following development plans and strategy documents have been
reviewed as part of this study:
East Riding of Yorkshire Council – Four separate Local Plans are currently
in use in the East Riding, along with a Joint Waste Local Plan (Adopted
November 2004) and a Joint Minerals Local Plan (Adopted January 2004).
The Local Plan relevant to the Area of Search is the Holderness District Wide
Local Plan (Adopted April 1999). These documents will all be replaced by the
emerging Local Development Framework, which is expected to be adopted
from 2013 onwards.
North Lincolnshire Council – The North Lincolnshire Local Plan was
adopted in 2003. In 2007 the policies were ‘saved’ to be used until the
emerging Local Development Framework (LDF) comes into effect. The LDF
will comprise of a Core Strategy, a Local Development Scheme, Housing
and Employment Land Allocations Development Plan Document (DPD) and a
Planning for Renewable Energy Development document.
Hull City Council – The Hull Local Plan is currently in use but will be replaced
by the emerging Local Development Framework and the Joint Minerals DPD
and the Joint Waste DPD, both of which will be produced in conjunction with
the East Riding of Yorkshire Council.
Green Belt
There are no Green Belt designations within the Area of Search.
Land Allocations
The following subsections provide a description of allocations for future
development within the Area of Search, as identified from the relevant
Proposals Maps. East Riding of Yorkshire and North Lincolnshire Councils
have both published Proposals Maps showing potential sites for development,
whilst the Proposals Map for Hull City Council has not yet been produced.
Land Allocated for Housing - There are several existing and proposed
Housing Allocation sites located within the Area of Search:
• Hedon has four existing housing commitments; Hedon 1, 14, 15 and 16.
There are also 11 potential sites in Hedon proposed in the consultation
stage of the East Riding of Yorkshire Allocations DPD.
• There is one existing housing commitment in Keyingham on the land to
the south of Manor Garth and 12 potential housing allocation sites also
proposed in the East Riding of Yorkshire DPD.
Land Allocated for Employment - There are five proposed Employment
Allocation sites listed in the emerging North Lincolnshire and East Riding of
Yorkshire Allocations DPDs located within the Area of Search:
• NEWE-1 – west of New Holland;
• NKAE-1 – west of New Killingholme;
• HED10 – west of Hedon;
• HAV1 – north of Paull; and
• SEND1 – west of Salt End.
There are also two existing employment planning commitments in Salt End on
Staithes Road.
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Land Allocated for Recreation/Tourism and Leisure - There is a potential
site for a park and ride scheme proposed in the emerging East Riding of
Yorkshire DPD, known as SEND2.
Important Open Areas Within or Adjacent to Settlements - There are no
Important Open Areas in the Area of Search.
Planning Applications
There are several major planning applications in the Area of Search, which
can be seen on Figure 21 and are detailed below:
• Yorkshire Potash Pipeline – this planning application is expected to
be received by the Planning Inspectorate as a Nationally Significant
Infrastructure Project (NSIP) in November 2012. The application area
covers the majority of the Area of Search within East Riding and also
crosses the Humber Estuary to terminate on the south bank.
• North Killingholme Power Station – this application is for an
Integrated Gasification Combined Cycle (IGCC) Power Station (output
up to 430MW) located east of East Halton and is at the pre-application
stage at the Planning Inspectorate as an NSIP project.
• Logistics Park – This application is seeking planning permission to
erect buildings and use land for purposes within Use Classes A3, C1,
B1, B2 and B8 for port-related storage and associated service facilities.
It is located northeast of East Halton and is currently at final decision
stage at North Lincolnshire Council (ref. PA/2009/0600).
• ABLE Marine Energy Park – This application is located on the south
bank of the Humber Estuary east of North Killingholme. Two areas of
compensation land have also been included under this application and
these are located on the north bank, west of Thorn Marsh Farm and at
Cherry Cobb Sands. This application is currently under examination by
the Planning Inspectorate as an NSIP project.
• Green Port Hull – This application seeks permission for the
construction of a new port on the north bank of the estuary within
Kingston Upon Hull. The status is currently pending decision by Hull
City Council (ref. 11/01176/S73).
• Humber Gateway Offshore Wind Farm – As part of this development
permission has been sought to construct an onshore sub-surface cable
from Easington to a substation at Salt End and two temporary facilities.
The cable route enters the Area of Search in the southeast and travels
in a north westerly direction towards Salt End. This application has
been approved by East Riding of Yorkshire (ref. 08/01993/STPLFE.
• Hull Biomass Power Station - This application sought permission for
the construction of a new Biomass Power Station to the west of Salt
End from the Planning Inspectorate as an NSIP project. The application
has now been withdrawn.
• Goxhill Managed Realignment Scheme – Although not yet subject
to a planning application the Environment Agency propose to realign
the flood defences in the Goxhill area at some stage in the future.
The project is still at feasibility stage but has been included for
completeness.

A1.4 Summary
The baseline information presented in this section has been used to inform
Route Corridor identification.
The majority of the Area of Search either side of the Humber Estuary is rural
agricultural land interspersed with small settlements. There are areas of
industry, the majority of which border the estuary.
The majority of settlements in the Area of Search are situated outside of the
Route Corridor options and construction areas. The majority of potential
and proposed housing allocation is located north of the Humber around the
settlements of Hedon and Keyingham.
Development proposals within the Area of Search which focus upon
housing allocations are primarily situated within, or on the edge of, existing
developments which are already Primary Consideration in the selection of
Route Corridors.
The main restrictions placed upon the Route Corridor options come from the
industrial major planning applications in the Area of Search. The Logistics
Park and North Killingholme Power Station in particular cover the entire width
of routes 3, 4 and 5 on the south bank of the Humber Estuary.

Appendix 2 - Engineering Information

Major Roads
There are no motorways in the Area of Search.

A2.1 Introduction

There are a number of ‘A’ roads within the Area of Search which include:
• A63 crosses the Area of Search in the northwest passing east-to-west
from the centre of Hull;
• A165 follows on from the A1079 in the centre of Hull in the northwest of
the Area of Search and passes south-to-east through Hull;
• A1033 follows on from the A63 to the east of Hull in the north of the
Area of Search and passes west-to-east through the Area of Search to
the south of Hedon and through Thorngumbald and Keyingham;
• A1077 passes through the southwest of the Area of Search and passes
to the south of Goxhill and through Thornton Curtis;
• A1079 passes north-to-south through the northwest of the Area of
Search in the centre of Hull, between the A165 and A63;
• A1105 passes east-to-west through the northwest of the Area of Search
into the centre of Hull, joining the A1079; and
• A1165 passes north-to-south through the northwest of the Area of
Search in the centre of Hull, between the A1033 and A63 and crossing
the A165.
In addition, the Area of Search includes a number of ‘B’ roads and minor
classified and unclassified roads, some of which provide important linkages
to facilities and employment from the settlements and dwellings within and
beyond the Area of Search.

This section presents baseline information relating to existing infrastructure
and environmental features within the Area of Search, which may give rise
to engineering considerations during construction and impact upon Route
Corridor identification and evaluation.
Existing infrastructure represents a ‘Primary Constraint’ to Route Corridor
identification due to health and safety considerations.
Environmental features such as flood zones, Source Protection Zones and
minerals safeguarded areas are classified as ‘Secondary Constraints’ which,
while not necessarily placing a restriction on construction, may influence
routeing options.

A2.2 Major Engineering Features
National Grid Pipelines
There are seven National Grid high pressure natural gas pipelines which form
part of the National Transmission System within the Area of Search:
• A 600mm diameter pipeline (Feeder Number 1 – FM01) consists of
three sections and extends from Thornton Curtis to Easington. The
pipeline crosses the River Humber and is routed to the east of the
settlements of Goxhill on the south bank of the river and to the south of
the settlement of Thorngumbald on the north bank of the river.
• A pipeline of varying diameter (Feeder Number 6 – FM06) consists of
three sections. A 750mm diameter section extends from Burton Agnes
to Paull AGI, entering the Area of Search in the north and passing to
the east of Hedon. A 150mm diameter spur is situated at the southern
end of this section. A 200mm diameter section extends from Saltend
Industrial Works to Paull AGI.
• A pipeline of varying diameter (Feeder Number 9 – FM09) consists of
three sections and extends from Ulceby to Easington. The pipeline
crosses the River Humber and is routed to the east of the settlement of
Goxhill on the south bank of the river in two 1050mm diameter sections
and to the south of the settlement of Thorngumbald on the north bank
of the river in one 900mm diameter section.
• A 900mm diameter pipeline (Feeder Number 19 – FM19) extends
from Easington to Paull AGI. The pipeline is routed to the south of
Thorngumbald and Keyingham.
• A 1050mm diameter pipeline (Feeder Number 22 – FM22) extends from
Hatton to Paull AGI. The pipeline is routed to the east of Goxhill;
• A 900mm diameter pipeline (Feeder Number 24 – FM24) extends
from Easington to Paul AGI. The pipeline is routed to the south of
Thorngumbald and Keyingham.
• A 1200mm diameter pipeline (Feeder Number 29 – FM29) extends from
Ganstead to Easington and crosses the northeast corner of the Area of
Search. The pipeline is routed to the north of Preston and Burstwick.
The locations of these pipelines are shown on Figure 3 and Figure 18.
Non-National Grid Pipelines
There is a third-party pipeline which crosses the Humber Estuary between
National Grid pipelines Feeder Number 9 and Feeder Number 1.
There are also three third party pipelines which cross the Humber Estuary in
the far west of the Area of Search and terminate on the south bank near New
Holland.
The locations of these pipelines are shown on Figure 3 and Figure 18.

National Grid Pipeline Marker at TA 170 253

Construction activities have the potential to cause temporary disruption to the
strategic and local road network, both as a result of increased traffic levels to
accommodate construction traffic and as a result of traffic delays. However, such
disruption is only temporary during construction and a Traffic Management Plan
will be prepared in conjunction with the Highways Agency where appropriate and
Local Highway Authorities to manage and control any disruption.
All Route Corridors would require the crossing of a number of small roads. Road
crossing methodologies, site access and traffic management would require the
approval of the applicable authority at a later stage in the project’s development.
The locations of these roads are shown on Figure 3 and Figure 18.
Railway Lines (Existing and Dismantled)
There are four existing railway lines in the Area of Search and one disused
railway line:
• An existing railway line is located in the southwest of the Area of Search
between Barrow Haven and Ulceby and passes through New Holland,
Goxhill and Thornton Curtis;
• An existing railway line is located in the northwest of the Area of Search
between Hessle and Hull;
• An existing railway line is located in the northwest of the Area of Search
between Cottingham, and Hull;
• An existing railway line is located in the south of the Area of Search
between Killingholme Oil Refineries and Immingham Docks. This line
carries freight only; and
• A disused railway line is located in the south of the Area of Search
between Goxhill and Killingholme.
The locations of these railways are shown on Figure 3 and Figure 18.

A1033, looking east from TA 171 253
New Holland Railway Station

flood defences at TA 190 251

The EA defines four ‘Flood Zones’ – geographic areas within which the flood
risk is within a particular range:
• Flood Zone 1 is land assessed as having a low flooding probability: a
less than 1 in 1000 annual probability of river or sea flooding in any year
(<0.1%);
• Flood Zone 2 is land assessed as having a medium flooding
probability: a risk in any year of a river flood between 1:100 and 1:1000
(1% – 0.1%), or a risk of sea flood between 1 in 200 and 1 in 1000
years (0.5% – 0.1%);
• Flood Zone 3a is land assessed as having a high probability: a 1 in 100 or
greater (>1%) annual probability of river flooding, or a 1 in 200 or greater
(>0.5%) annual probability of flooding from the sea in any year; and
• Flood Zone 3b (the Functional Flood Plain) comprises land where water
has to flow or be stored in times of flood.
The majority of the Area of Search is within Flood Zone 2 and/or Flood Zone
3 and therefore all Route Corridors pass through existing areas of Flood Zone
2 and 3 on the south and north banks of the Humber.
The locations of these Flood Zones are shown on Figure 5 and Figure 16.
monument at disused airfield, TA 111 222

Airports, Airfields and Airstrips
There is one disused airfield within the Area of Search, Goxhill Airfield, which
is located in the southwest of the Area of Search, to the east of Goxhill.
The location of this airfield is shown on Figure 3 and Figure 18.
Watercourses
There are numerous named watercourses within the Area of Search. The ten
main rivers as designated by the Environment Agency (EA) are:
• River Humber;
• Hedon Haven, running east to west from its confluence with Burstwick
Drain, in the northwest of the Area of Search, to its confluence with the
River Humber;
• River Hull, running north to south from north of Hull in the northwest of
the Area of Search to its confluence with the River Humber;
• Old Fleet, running north to south from north of Saltend to its confluence
with the River Humber;
• East Halton Beck, running south to north, from west of North
Killingholme to its confluence with the River Humber;
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• Thorngumbald Drain, in the east of the Area of Search, running east
to west from west of Thorngumbald to its confluence with the River
Humber;
• Keyingham Drain, in the east of the Area of Search, running north to
south from Keyingham to its confluence with the River Humber;
• Burstwick Drain, in the northeast of the Area of Search, running east to
west from Burstwick to its confluence with Hedon Haven in Hedon;
• Holderness Drain, running from Holderness, to the north of the Area of
Search to its confluence with the River Humber at the centre of Hull; and
• Ottringham Drain, crossing the southeast of the Area of Search, running
from Ottringham, to the east of the Area of Search, to its confluence
with the River Humber.
The locations of these watercourses are shown on Figure 5 and Figure 16.
Flood Plains
Flood plains are generally flat areas adjacent to main rivers, other
watercourses or the sea and are where water flows in time of flood or would
flow but for the presence of flood defences.

High Voltage Overhead Lines
There are four high voltage (HV) overhead lines (OHLs) within the Area of
Search:
• OHL 2AC originates at Killingholme Power Station and extends southwest
to outside of the Area of Search, approximately 1km north of Ulceby;
• OHL 2AD originates at Killingholme Power Station and extends south to
outside of the Area of Search, approximately 1.5km northeast of Ulceby;
• OHL 2AJ originates at Killingholme Oil Refineries and extends north to
Killingholme Power Station; and
• OHL YYW originates in the north of the Area of Search at Salt End
Industrial Works and extends north to outside the Area of Search,
approximately 1km east of Bilton.
The locations of these high voltage overhead lines (carrying 275 kilovolts (kV)
and above) are shown on Figure 3 and Figure 18.
Wind Farms
There is one operational wind farm within the Area of Search located at Hull
Water Treatment Works at Salt End which is comprised of one turbine with a
generating capacity of 1.3MW.
There is a consented wind farm, Roos Windfarm, located northeast of
Burstwick, in the northeast of the Area of Search.

There is a second consented windfarm, which forms part of the Green Port
Hull development, in the north of the Area of Search.
The locations of these windfarms are shown on Figure 3 and Figure 18.
Military Establishments and Exclusions Zones
There are no current military establishments within the Area of Search.
Potential Unexploded Ordnance/ Bomb (UXO/ UXB) Considerations
A desk based study has identified areas where potential exists for
encountering unexploded ordnance (UXO) and unexploded bombs (UXB).
There are several significant areas of high risk within the Area of Search,
where UXO could potentially be encountered:
• An area affected by Paull Battery Range, which covers the majority of
the settlement of Paull and extends out into the Humber estuary;
• Several historic airfields: RAF Goxhill, RAF North Killingholme and RAF
Hedon. All of these airfields were operational during WWII but have
since been reverted to other land use;
• An area to the east of Killingholme Marshes covering approximately
1.5km2 has been identified as a marine hazard;
• 10 sites have been identified as high risk decoy sites. The majority of
these are located on the banks of the Humber and are remnants of the
WWII decoys for Hull docks. These decoys were of a type known as
`QL' decoy sites which used lights to mimic those typically still visible
during the night-time blackout; and
• 17 anti-aircraft gun sites, two abandoned bomb sites, two coastal gun
battery sites and three munitions stores have been identified.
There are also a number of sites within the search area identified as being of
medium risk, including RNAS Killingholme and Thorngumbald HF Radio Station.
The locations of these UXO constraints are shown on Figure 22.

A2.3 Geology And Hydrogeology
Artificial Deposits
Artificial deposits such as made ground (material placed on the pre-existing land
surface), worked ground (excavations beneath the pre-existing land surface),
and infilled ground or fill (material placed wholly or partially in backfilled
worked areas) have not been indentified from published geological maps.
However, made ground is likely to be present in some locations, notably on the
eastern banks of the Humber, and in proximity to urban and industrial areas.
Superficial Deposits
The Area of Search is generally underlain by Beach and Tidal Flat Deposits
consisting of Clay and Silts and by glacial Till (Devensian to Diamicton). There
are also areas of Sand and Gravel Deposits of the Kelsey Hill Gravel Beds.
The eastern bank of the Humber either side of the village of Paull is underlain
by Beach and Tidal Flat deposits, predominantly Sand, Clay and Silt. Inland,
the superficial geology comprises Silt and Clay of the Tidal Flat Deposits. The
area immediately to the south of Paull, in the area surrounding Fort Paull, is
underlain by the Kelsey Hill Gravel Beds comprising Sand and Gravel.
The western bank of the Humber is again underlain by Beach and Tidal Flat
deposits. Further inland, to the southwest, the Area of Search is underlain by
glacial Till.

Solid Geology
The entire Area of Search is underlain by Cretaceous Chalk deposits. The
Flamborough Chalk Formation is located in the north and east of the Area of
Search, and Burnham Formation is present further southwest, generally on
the western bank of the Humber. The Chalk does not outcrop in any location
within the Area of Search.
Designated Geological Sites
There are several sites designated as a Site of Special Scientific Interest
(SSSI) (Geological), Regionally Important Geological Site (RIGS) and Local
Geological Site (LGS), within the Area of Search:
• Humber Estuary (SSSI) designated due to national importance for the
geological interest at South Ferriby Cliff (Late Pleistocene sediments),
located west of the Area of Search, and for the coastal geomorphology
of Spurn, located east of the Area of Search;
• Kelsey Hill Gravel Pits x3 (SSSI / RIGS / LGS), located approximately
2km east of Thorngumbald, are designated due to particular geological
interest in exhibiting the representative exposure of a sequence of Ice
Age (Pleistocene) deposits typical to this area; and
high voltage overhead lines and windfarm, looking south from TA 170 305

• Keyingham Sand Gravel Pits (RIGS / LGS), located in Keyingham, are
designated due to sands and gravels (Devensian age) and alluvium
(Holocene age).
The locations of these geological features are shown on Figure 12, Figure 13
and Figure 14.
Hydrogeology
From 1 April 2010 the EA’s Groundwater Protection Policy has used aquifer
designations that are consistent with the Water Framework Directive. Aquifers
designated as Major and Minor under the older groundwater vulnerability
classifications have now become Principal and Secondary aquifers,
respectively.
Reference to the EA’s online groundwater map indicates that the Beach
and Tidal Flat deposits (sands, clay and silt) are indicated as Superficial
Secondary (undifferentiated) Aquifers. This category has been assigned in
cases where it has not been possible to attribute either category A or B to a
rock type. In most cases, this means that the layer in question has previously
been designated as both minor and non-aquifer in different locations due to
the variable characteristics of the rock type.

The Kelsey Hill Sand and Gravels are classified as Superficial Secondary A
Aquifers. Secondary A Aquifers are permeable layers capable of supporting
water supplies at a local rather than strategic scale, and in some cases
forming an important source of base flow to rivers. These are generally
aquifers formerly classified as Minor Aquifers.
The Tidal Flat deposits are indicated to be Unproductive Strata. These
are rock layers or drift deposits with low permeability that have negligible
significance for water supply or river base flow.
Reference to the EA’s online groundwater map indicates that the site is
underlain by a Bedrock Principal Aquifer associated with the Flamborough
and Burnham Chalk. Principal Aquifers are layers of rock or drift deposits that
have high intergranular and/or fracture permeability - meaning they usually
provide a high level of water storage. They may support water supply and/
or river base flow on a strategic scale. In most cases, principal aquifers are
aquifers previously designated as major aquifer.
The locations of these hydrogeology features are shown on Figure 17.
Source Protection Zones
Source Protection Zones (SPZs) have been developed by the EA for all
groundwater abstractions used for public drinking water supply. SPZs provide
an indication of the risks to groundwater supplies from potential polluting
activities and accidental release of pollution. Generally the closer the activity
or location of potential release is to a groundwater source, the greater the risk.
Three zones (inner, outer and total catchment) are defined, although a fourth
zone (Zone of Special Interest) may occasionally be defined. Definition of the
four SPZ classifications is presented below:
• Zone I (Inner Protection Zone) - This Zone is defined by a travel
time of 50 days or less from any point within the Zone at or below the
groundwater table. Additionally, it has a minimum 50 m radius, is based
primarily upon biological decay criteria and is designed to protect the
groundwater source against the migration of toxic chemicals and water
borne diseases.
• Zone II (Outer Protection Zone) - This Zone is defined by a 400-day
travel time, or 25% of the source catchment area, whichever is the
larger. The travel time is derived from consideration of the minimum
time required to provide delay, dilution and attenuation of slow
degrading pollutants.
• Zone III (Total Catchment) - This Zone is defined as the total area
needed to support the abstraction or discharge from the protected
groundwater source.
• Zone IV (Zone of Special Interest) – This Zone usually represented
a surface water catchment which drains into the aquifer feeding the
groundwater supply (i.e. catchment draining to a disappearing stream).
In the future this zone would be incorporated into one of the other
zones, SPZ 1, 2 or 3, whichever is appropriate in the particular case
There are two Zone I (Inner Protection Zone) SPZs within the Area of Search.
Each of these is surrounded by a Zone II (Outer Protection Zone) SPZ and a
broader Zone III (Total Catchment) SPZ which surrounds both. The SPZs are
situated in the southwest of the Area of Search, to the south of Goxhill.
The locations of these SPZs are shown on Figure 17.
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A2.4 Mineral Extraction
The economic geology of the Area of Search comprises of silica sand, gravel,
chalk and clay.
Information regarding current active mineral sites has been obtained following
a review of the North Lincolnshire Local Plan and the Hull and East Riding of
Yorkshire Joint Minerals Local Plan.
Sand and Gravel
Within the Area of Search there is currently one operational sand and gravel
extraction site and one site with planning permission to extract sand and
gravel that has not yet commenced work. Both are located in Keyingham.
Chalk
There are no current operational chalk extraction sites within the Area of Search.
Clay
There are currently two operational clay extraction sites located in Keyingham
and Goxhill Tileries.
Mineral Resource Protection
Mineral resource protection has been identified within the Area of Search and
there are Mineral Safeguarding Areas and a Coal Mining Consultation Area
within the Area of Search.
The presence of such protected areas represents a potential constraint to the
pipeline routeing in terms of mineral ownerships and potential sterilisation of
minerals in the future. Information on the location of protected mineral areas
has also been obtained following a review of the North Lincolnshire Local
Plan and the Hull and East Riding of Yorkshire Joint Minerals Local Plan.
The East Riding of Yorkshire Joint Minerals Local Plan includes information
outlining Areas of Search for sand and gravel and aggregate crushed rock.
A Joint Minerals Development Plan Document is being developed with Hull
City Council and will replace the Joint Minerals Local Plan. Consultation on
the Site Selection and Additional Sites document was undertaken between
January and March 2012 and it is anticipated that the plan will be adopted in
the Autumn of 2013.
Policy Env40 concerning mineral consultation zones states that:
“Proposals within the defined mineral consultation zones (other than those related
to the working of minerals) will be permitted where they are in accordance with
the policies contained in this plan and will not unacceptably constrain the further
exploration of the mineral reserve”.
The locations of these mineral protection areas are shown on Figure 12.

A2.5 Waste Disposal
Landfill Sites
There are sixteen historic landfills within the Area of Search:
• Southwest Corner of Cow Hill, Paull Holme;
• Kelsey Hill, Burstwick;
• Burstwick Grange, Burstwick;
• East Halton, Immingham;
• Clough Lane, Borrow Pit Site, Clough Lane, North Killingholme;
• Lindsey Oil Site C, Killingholme;
• Lindsey Oil Refinery Site A and C, Killingholme;
• Lindsey Oil Refinery, Rosper Road, Killingholme;
• Electrofurnace, Marfleet;
• Haven, Hedon;
• Thorn Road, Hedon;
• Land east of Allotment Gardens, Thorngumbald;
• Low Farm, Thornton Curtis, North Lincolnshire;
• College Road, Goxhill, North Lincolnshire;
• New Holland, North Lincolnshire; and
• Victoria Dock, Kingston Upon Hull
There may also be additional unrecorded historic landfills within the Area
of Search which were operational before the introduction of the Control of
Pollution Act 1974.
There are six active landfills within the Area of Search:
• Paull Holme Quarry, Thorngumbald Road, Paull;
• North Killingholme Landfill, Borrow Pit Site, Clough Lane, North
Killingholme;
• Total Lindsey Oil Refinery, North Killingholme, Immingham;
• Goxhill Tileworks, New Holland, Barrow Upon Humber;
• Mill Hill Landfill Site, Hull Road, Keyingham; and
• Burstwick Grange Landfill Site, Burstwick Grange, Burstwick.
The locations of historic and active landfill sites are shown on Figure 12.
Waste Management Sites
In addition to landfill sites, there are two household waste recycling sites on
Staithes Road, Preston and in Wilmington, Kingston upon Hull.

Landscape near Goxhill at TA 108 225

Appendix 3 – Environmental Features
A3.1 Introduction
This section presents baseline information relating to environmental features
within the Area of Search.

The southwest of the Area of Search forms a flat coastal plain with a
predominately open, agricultural landscape. The land is drained to the
coast through a combination of ditches, streams and dykes. Woodland and
hedge cover is sparse. This area is underlain by Cretaceous chalk, with later
Quaternary sand, gravel and clay deposits. The glacial tills in this area result in
permeable, seasonally waterlogged fine loamy soils which support cereal crops.

A3.2 Topography, Geology and Soils
The Area of Search covers an area of 242km2 centred on the Humber Estuary
and defined by the following grid references:
• NGR TA 075 320 (northwest corner);
• NGR TA 248 320 (northeast corner);
• NGR TA 075 179 (southwest corner; and)
• NGR TA 248 179 (southeast corner).
To the north and south of the Humber Estuary lies an expansive, flat, lowlying, estuarine landscape dominated by mudflats and salt marshes. This
area is a predominantly reclaimed, formerly inter-tidal landscape of rectilinear
fields with boundaries formed by dykes, drains and embankments. The
Humber Estuary contains internationally important coastal mudflats and other
wetland and coastal habitats. The urban area of Kingston-Upon-Hull lies to
the northwest of the Area of Search and there are industrial areas on both the
north and south banks of the Humber, although particularly on the south bank
(East Halton and North Killingholme).
Towards the northeast of the Area of Search, is a low-lying and predominantly
flat landscape generally below 20m AOD. Fields are bounded by ditches
in some areas and there is sparse tree and woodland cover. This area is
underlain by Cretaceous chalk, most of which is deeply buried beneath later
glacial deposits including tills, boulder and glacial lake clays, sands and
gravel. The glacial till and alluvium in the area result in soils which support
intensive arable cultivation and intensive livestock farming.

Landscape north of Burstwick from TA 222 293

Landscape south of Hedon, looking west from TA 188 277

A3.3 Climate And Climate Change
An understanding of the local climate is important to enable any potential
for delays due to wet ground conditions to be accommodated within the
construction programme. However, consideration of climate is not likely to
lead to differentiation between Route Corridors within the Area of Search.

The climate of the Area of Search is one of low annual rainfall and equable
temperatures relative to other areas of Northern England. Information from
the Met Offices website (1971–2000 climate averages) indicates that at the
Cleethorpes weather station which is located approximately 14km southeast
of the Area of Search, the mean annual maximum temperature is 13.1 ºC
and the mean annual minimum temperature is 6.4ºC (Met Office 2012). Mean
annual rainfall is 565.4mm (Met Office 2012). The prevailing winds across
Yorkshire (as with the majority of the UK) are westerly and are southwesterly
within the Humber region.
Yorkshire and the Humber Climate Change
Climate change projections have been carried out for Yorkshire and the
Humber region for the 2050s by the United Kingdom Climate Projections
2009 (UKCP09). Under the medium emissions scenario, the median (or 50
percentile) estimate is described below:
In terms of average daily temperatures, the UKCP09 estimate is for a 2.3 °C
increase in summer temperatures and in winter, a 2.2 °C increase. A rise in
extreme hot temperatures of 3.2 °C is expected and the number of hot days
(exceeding 28 °C) is set to increase. The climate projections suggest little
change in annual rainfall, however there will be increased seasonality. Winter
rainfall is set to rise by 11% and summer rainfall is projected to reduce by
18%. Marine projections suggest some 2.6 mm per year rise up to 2020,
increasing to 3.4 mm up to 2050 (Natural England, 2009).

A3.4 Flood Risk
As described in Section 4, the majority of the Area of Search is within Flood
Zone 2 and/or Flood Zone 3 and therefore all Route Corridors pass through
existing areas of Flood Zone 2 and 3 on the south and north banks of the
Humber.
The locations of these Flood Zones are shown on Figure 5 and Figure 16.

A3.5 Agriculture and Land Use
The majority of the land within the Area of Search is low lying agricultural
farmland interspersed with a few small settlements in the form of villages and
hamlets. There are also some small areas of woodland across the Area of Search.
The Ministry of Agriculture Fisheries and Food (MAFF), now Department
for Environment, Food and Rural Affairs (DEFRA), developed a method
for classifying agricultural land by grade according to the degree to which
it’s physical or chemical characteristics impose long-term limitations on
agricultural land use. The MAFF Agricultural Land Classification (ALC) system
classifies land into five grades, numbered 1 to 5 as follows:
• Grade 1 - Excellent quality land capable of producing a very wide range
of crops;
• Grade 2 - Very good quality land capable of producing a wide range of
crops;
• Grade 3a - Good quality land capable of producing a moderate range
of crops;
• Grade 3b - Moderate quality land capable of producing a moderate
range of crops with lower yields and /or restricted cropping range;
• Grade 4 - Poor quality land capable of producing a narrow range of
crops;
• Grade 5 - Very poor quality land capable of producing a very narrow
range of crops; and
• Unclassified - Non Agricultural Land primarily in non-agricultural use
including land in urban use and amenity land.

designated agricultural land northeast of Goxhill at TA 122 237
designated agricultural land, looking east from TA 171 253

Landscape Character
Landscape Character Areas are not in themselves a designated or protected
landscape and as such are not a spatial or statutory constraint to Route
Corridor selection. However, landscape character provides a useful indication
of the important biodiversity and landscape features to be considered as part
of the design development, and is a particularly useful tool used to inform
design during later stages of the project.
National Character Areas
In 2005, the Countryside Agency (now incorporated into Natural England),
with support from English Heritage, produced the ‘Character of England
Landscape, Wildlife and Cultural Features Map’, updating the 1996 original.
This map subdivides England into 159 National Character Areas (NCAs),
previously known as Joint Character Areas (JCAs), providing an overview of
the various landscape characters present at the national scale.
There are three NCAs located within the Area of Search:
designated agricultural land, from TA 130 235

An assessment of the land quality within the Area of Search gives an
indication of the likely requirements for reinstatement. In general, the higher
grade land is relatively easy to reinstate following construction. Poorer land,
which by definition will be under stress, may need the application of special
reinstatement techniques.
The former ALC maps produced at a scale of one inch to one mile are now
out of print, and therefore it has not been possible to obtain a copy to assess
the land quality along the proposed Route Corridors. However, a review
of a smaller scale 1:250,000 layer entitled Provisional Agricultural Land
Classifications (Multi Agency Geographic Information for the Countryside) has
allowed a broader evaluation of the agricultural land within the Area of Search.
Over 70% of the Yorkshire and Humber region is in agricultural use, varying
from upland sheep grazing, through arable cultivation to lowland wet
grassland and flood plain grazing marsh. The majority of the land within the
Area of Search is covered by very good (Grade 2) or good/moderate (Grade
3) quality agricultural land.
The locations of these agricultural classifications are shown on Figure 15.
Agreement with Farming Organisations
From its extensive experience of working with thousands of landowners and
occupiers throughout the UK, National Grid is aware that British agriculture is
undergoing changes which are the most radical since the Second World War.
The next Common Agricultural Policy (CAP) reform will coincide with a new
EU budget in 2014 and is currently under negotiation.
A National Agreement has existed for many years between National Grid
and the UK farming organisations, which include the National Farmers Union
of England and Wales, the Scottish National Farmers Union, the Country
Landowners and Business Association and the Scottish Landowners
Federation. The Agreement includes a Schedule of Undertakings that details
operational methods and standard procedures for the construction and
operation of National Grid cross country pipelines and the reinstatement of
agricultural land.
Nitrate Vulnerable Zones (NVZs)
The European Commission (EC) Nitrates Directive (91/676/EEC) (1991)
requires areas of land that drain into waters polluted by nitrates to be
designated as Nitrate Vulnerable Zones (NVZs). The regulations that
implement the Nitrates Directive in England are called the Nitrate Pollution

Prevention Regulations 2008 (as amended). These regulations came into
force on 1 January 2009. However, the existing regulations implementing the
Nitrates Directive are being reviewed and new regulations will replace them
from January 2013.
The Nitrates Directive is focussed on source-based control to reduce nitrate
pollution from agricultural sources, in order to safeguard drinking water and to
protect fresh and marine waters from eutrophication. The Directive designates
where the limit of 50 mg/l nitrate in surface or groundwater is in danger of
being exceeded that use of nitrates is restricted within these zones.
The outer parts of the Area of Search lie within a Nitrate Vulnerable Zone
(NVZ) but the areas closer to the Estuary, where the majority of the Route
Corridors are, do not lie within a NVZ. However, all Route Corridors are within
a NVZ to varying degrees.
The locations of these NVZs are shown on Figure 15.

A3.6 Landscape
Designated Landscapes
There are no National Parks within the Area of Search.
There are no Areas of Outstanding Natural Beauty (AONB) within the Area of
Search.
There are no Areas of High Landscape Value (AHLV) within the Area of Search.
Tree Preservation Orders (TPOs)
Tree Preservation Orders (TPOs) are made and enforced by the Local
Authority to protect selected trees and woodlands. Once the TPO is in force
the cutting down, lopping, up-rooting, wilful damaging or wilful destruction
of the tree or trees is prohibited without the consent of the Local Authority.
Similar protection is afforded to trees in Conservation Areas.
No protected trees will be affected by the development proposals.
The locations of these TPOs are shown on Figure 10 and Figure 4.

NCA 40 – Holderness
• Low-lying, predominantly flat or gently undulating plateau jutting into
the North Sea and dividing it from the Humber Estuary;
• Glacial landscape of till deposits, gravels and alluvium over chalk, with
many glacial features such as drumlin mounds, hummocky terrain,
moraine-like ridges and kettle holes;
• Rapidly eroding, soft clay, cliff coast;
• High-quality agricultural land used predominantly for large-scale arable
cultivation and intensive livestock farming;
• Fields bounded by ditches in some areas, especially the floodplain of
the river Hull, but by hedges on higher ground;
• Sparse tree and woodland cover leading to a generally open landscape
with long views – enclosed by the wolds to the north and west;
• Highly fragmented, though locally prominent, remnants of semi-natural
vegetation including Hornsea Mere and various carr, swamp and damp
grassland habitats;
• Winding roads linking dispersed villages and hamlets, with village
churches providing important landmarks in the generally flat landscape;
and
• Vernacular buildings of red brick and red pantile with some older
buildings, especially churches, built in limestone. Use of cobbles near
the coast.
NCA 41 - Humber Estuary
• Expansive, flat, low-lying, sometimes remote estuarine landscape
dominated by the Humber and with an ever-changing character due to
tidal influences;
• Dominance of sky and open views over the estuary, mudflats and salt
marshes, where flood embankments allow;
• A predominantly reclaimed, formerly inter-tidal landscape of rectilinear
fields with boundaries formed by dykes, drains and embankments;
• A landscape of mainly arable farming with some conspicuous areas of
market gardening, particularly around Hull;
• Internationally important coastal mudflats and other wetland and
coastal habitats, including the Spurn peninsula; and
• Urban and industrial influences especially around Hull and on the south
bank.
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NCA 42 - Lincolnshire Coast and Marshes
• Flat coastal plain to east, rising gradually in west to more undulating
land at foot of the Lincolnshire Wolds;
• Predominantly open, medium-scale agricultural landscape. Tendency
to smaller farm units with pasture in east. Some remnant areas of ridge
and furrow, and mixed arable to west;
• Woodland and hedge cover sparse yet increasing to west at foot of the
Wolds;
• Dispersed settlement pattern through most of area. Concentration of
larger settlements towards the coast;
• Land drained to coast by combination of irregular ditches, streams and
dykes. Louth Canal is major man-made watercourse;
• Coastline experiencing both erosion and accretion. Major coastal
dune systems and saltmarshes and artificial sea defences along the
coastline. Extensive shallow beach; and
• Brick and pantile vernacular architecture to the west. Coastal strip
significantly altered by discordant 20th century development including
seaside resorts, theme parks, bungalows, caravan parks and industry.
The locations of these NCAs are shown on Figure 9.
Local Landscape Character
At a more local scale, Local Planning Authorities produce detailed Landscape
Character Assessments (LCA) for their areas. Within the Area of Search, East
Riding of Yorkshire Council (November 2005) and North Lincolnshire Council
(1999) have produced LCAs. Each LCA divides the landscape into areas of
similar character, and describes the key characteristics. Each LCA excludes
larger urban areas such as Kingston-Upon-Hull.
The East Riding of Yorkshire is divided into 23 Landscape Character Types
(LCT), which are subdivided into 88 landscape character areas, six of which
are either totally or partially, within the Area of Search:
• Character Area 17A: Hedon, Preston and Bilton Farmland;
• Character Area 19D: Central Holderness Open Farmland;
• Burstwick to Withernsea Farmland;
• Character Area 21B: Sunk Island;
• Character Area 21C: South Patrington, Ottringham and Keyingham
Farmland; and
• Character Area 21D: Paull Farmland.
These Landscape Character Areas lies within one of three Landscape
Character Types (17, 19 and 21) the key characteristics of which are outlined
as follows:
Landscape Character Type 17: Holderness Farmed Urban Fringe
• Gently undulating to flat landform generally below 20mAOD;
• Strong urban influences encroaching into rural areas;
• Community land use e.g. sports pitches, allotments, cemeteries;
• Hedgerow boundaries around medium to large sized fields;
• Mixed land use combining agriculture, horticulture and recreation;
• Lighting along major roads and in settlements;
• Neglected appearance of some fields and hedgerows;
• Presence of recreation activities both formal and informal;
• Enclosed character with many areas surrounded by urban development
on three sides; and
• Mixed field size and pattern.
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Landscape Character Type 19: Holderness: Open Farmland
• Gently undulating topography, hummocky in places;
• Very open landscape with few trees overall;
• Irregular field pattern of pre parliamentary enclosure;
• Dispersed villages linked by winding roads;
• Red brick buildings with pantile roofs sometimes painted white;
• Churches are often prominent features on the skyline;
• Irregular drainage pattern overall;
• Hedgerow field boundaries with few trees; and
• Intensive farmed arable landscape.
Landscape Character Type 21: Humber Estuary Low Lying Drained
Farmland
• Flat low lying flood plain of the River Humber;
• Regular drainage pattern forming field boundaries;
• Sparse tree cover concentrated around scattered farmsteads;
• Large scale fertile arable landscape;
• Open, extensive views across the simple remote landscape;
• The sky dominates views across the flat open landscape;
• Few hedgerows, many of them fragmented;
• Scattered farmsteads of nucleated form;
• Paull is a village on the north bank of the Estuary and the largest
settlement in the character type; and
• Views of Salt End industry to the west on the edge of Hull.
The North Lincolnshire Council area is divided into 6 landscape character
areas, of which 3 are included, either totally or partially, within the Area of
Search:
Humber Estuary
The Humber Estuary comprises the following local landscape types: Flat
Drained Farmland; Flat Open Farmland; Waterfilled Clay Pits; Industrial
Landscape; Industrial Landscape; Industrial Landscape; Open Undulating
Farmland; Wooded Farmland. The key characteristics of the Humber Estuary
are as follows:
• The Humber Estuary is a flat, expansive, low-lying, estuarine landscape;
• Visual presence of the Humber itself is often slight, owing to the lowlying nature of the surrounding farmland and the visual obstruction
created by flood alleviation berms;
• The sky and open views dominate, with ever-changing character due to
tidal influences;
• Mudflats and salt marshes form where flood embankments allow, with
internationally important wetland and coastal habitats;
• A predominantly reclaimed, formerly intertidal landscape of rectilinear,
mainly arable fields on fertile well-drained soils, often unbounded, with
dikes, drains and embankments characteristic;
• Hedgerow and tree cover is limited, although occasional dense mature
woodland blocks break up views and are visually prominent; and
• Urban and industrial complexes are significant. Away from the
settlements there is a sense of remoteness and isolation.

Lincolnshire Drift
The Lincolnshire Drift comprise the following local landscape types: Open
Undulating Farmland; Flat Open Farmland; and Wooded Farmland. The key
characteristics of the Lincolnshire Drift are as follows:
• Gently undulating arable landscape with topography dipping from
the higher Lincolnshire Wolds in the west to the flat landscape of the
Humber to the north and east;
• Settlement is dispersed with a concentration of larger settlements to
the north and brick with pantile or occasionally slate roofs the local
vernacular;
• Large scale rectilinear intensively farmed fields with pockets of smallerscale historic landscape.
• Clipped hedgerows, some degraded due to farm amalgamation;
• Open landscape punctuated by medium-sized woodland blocks
becoming more common in central and southern regions;
• Trees tend to be concentrated around farmsteads and settlements and
are occasionally found within hedgerows; and
• Landscape is degraded in many places with urban influences,
transmission lines and views of industry detracting from the rural scene.
Lincolnshire Wolds
The Lincolnshire Wolds comprise the following local landscape types: Open
Rolling High Farmland; Wooded Farmed Scarp Slope; and Open Farmed
Scarp Slope. The key characteristics of the Lincolnshire Wolds are as follows:
• Rolling upland arable landscape of cohesive identity dissected by gently
graded dales;
• Pronounced scarp slopes to north and west, characterised by a mixture
of woodland and farmland, with springline villages, affording panoramic
views across the Vale of Ancholme and the Humber Estuary;
• Large rectilinear late enclosure fields with clipped and degraded
hedgerows and few hedgerow trees;
• Field amalgamation has led to hedgerow loss in places;
• Small blocks of woodland and shelterbelts, often associated with
isolated farmsteads, punctuate the otherwise open landscape of the
escarpment top;
• Sparsely settled with scattered farmsteads, and villages concentrated
on the springline of the escarpment; and
• Character best developed towards the southern edge of the area.
The locations of these LCAs are shown on Figure 11.

A3.7 Nature Conservation
The location of the Area of Search, overlaying the Humber Estuary, means
that there is a diversity of ecological designations at international, national
and local levels. Where possible, sites designated for their ecological
importance will be avoided by the Route Corridor options, particularly those
of international and national importance.
As the project involves crossing the Humber Estuary which is itself
designated as Ramsar, SPA, SAC and SSSI then preference has been given
to options which minimise encroachment onto this area.
Ramsar Sites
Ramsar sites are wetlands of international importance designated under the
Ramsar Convention.
There is one Ramsar site within the Area of Search - the Humber Estuary, a site
which covers the whole of the estuary with some small areas on the banks.

mouth of East Halton Beck, TA 144 229

Humber Estuary, Ramsar Site, Special Protection Area, Special Area of Conservation, and Site of Special Scientific Interest, looking southwest from TA 173 250

Special Areas of Conservation
Special Areas of Conservation (SAC) are strictly protected sites designated
under EC Directive 92/43/EEC on the Conservation of Natural Habitats and of
Wild Flora and Fauna (the ‘Habitats Directive’).
There is one SAC within the Area of Search - the Humber Estuary, a site
which covers the whole of the estuary with some small areas on the banks.

mouth of East Halton Beck, TA 144 229

Special Protection Areas
Special Protection Areas (SPA) are strictly protected sites classified in
accordance with the European Community (EC) Directive 79/409/EEC on the
Conservation of Wild Birds (the ‘Birds Directive’).
There is one SPA within the Area of Search - Humber Flats, Marshes and
Coast, a site which covers the whole of the estuary with some small areas on
the banks.

Sites of Special Scientific Interest
Sites of Special Scientific Interest (SSSI) are sites of national wildlife and
geological importance designated under the Wildlife and Countryside Act
1981 and the Countryside & Rights of Way Act 2000 (the ‘CRoW Act’).
SSSIs within the Area of Search include:
• Humber Estuary, a 37,000ha site crossed by all Route Corridors; and
• Kelsey Hill Gravel Pits x2, a 11ha site located approximately 2km east
of Thorngumbald;
National Nature Reserves
Under the National Parks and Access to the Countryside Act 1949 land can
be designated by Natural England as a National Nature Reserve (NNR).

There are no NNRs within the Area of Search.
Local Nature Reserves
Local Nature Reserve (LNR) is a statutory designation made under Section 21
of the National Parks and Access to the Countryside Act 1949 by principal
Local Authorities.
There are no LNRs within the Area of Search.
Wildlife Trust Sites
There are no Yorkshire Wildlife Trust (YWT) reserves and three Lincolnshire
Wildlife Trust (LWT) reserves within the Area of Search.
The three LWT reserves are, in order of size:
• Killingholme Haven Pits, a 32ha site located 5km northwest of
Immingham Docks;
• Dawson City Clay Pits, a 16ha site located 4km northeast of Goxhill; and
• Fairfield Pit, a 10ha site which lies 500m north of New Holland.
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Non-Statutory Wildlife Sites
Non-statutory wildlife sites are known throughout the UK under various
names, including Site of Biological Importance (SBI), Site of Nature
Conservation Interest (SNCI), Site of Importance for Nature Conservation
(SINC), County Wildlife Site (CWS), Local Wildlife Site (LWSs), Special
Wildlife Site (SWS) and Verge Nature Reserve (VNR). Overall, the designation
is referred to as a “Non-Statutory Wildlife Site”, or a “Local Site”. These
designated sites are afforded protection by local authorities from most
development under local planning policy. Selection of these sites is
sometimes undertaken by the County Wildlife Trust.

fields delineated by hedges, looking northeast from TA 188 277

There are 89 Non-Statutory Wildlife Sites within the Area of Search which are
distributed as follows:
• Candidate LWSs and 7 Deleted LWSs in East Riding of Yorkshire;
• LWSs and 9 Candidate LWSs in North Lincolnshire; and
• 57 SNCIs in Hull.
Water Quality
The General Quality Assessment (GQA) indicator uses data collected by
the Environment Agency to assess fresh water quality. There are three
types of GQA - chemical, biological and nutrient (which includes nitrate and
phosphate). Water quality will be assessed for all designated sections of river
(called ‘reaches’), using representative sample points, which can sometimes
represent more than one reach, at the next stage of Options Appraisal.
Hedgerows
The selection of the Route Corridors would endeavour to minimise the
amount of hedgerows that would eventually need to be crossed by the future
route of the pipeline and the potential for damage to important hedgerows.
The Area of Search is predominantly agricultural, and field sizes vary
throughout. Hedgerows are a prominent boundary type.
The Hedgerow Regulations 1997 require hedgerows at risk of damage or
removal to be assessed according to a number of historical and ecological
criteria. These would be identified and assessed in more detail during the
next stage of Options Appraisal.

small woodland near South End

Protected Species
The Area of Search is covered by the following local Biodiversity Action
Plans (BAPs):
• East Riding of Yorkshire BAP;
• Selby Area Internal Drainage Board BAP; and
• Selby BAP.

Paull Holme Stays flood defence scheme has created 80 hectares of mudflat and saltmarsh habitat, looking north east from TA 171 251

A wide range of species and habitats are included in these plans, some
of which will be present along the route, many of which are protected by
the Wildlife & Countryside Act 1981 (as amended) and the Conservation
of Habitats and Species Regulations 2010. These would be identified and
assessed in more detail during the next stage of Options Appraisal.
Forestry and Ancient Woodland
Ancient Woodland is defined as land that has had continuous woodland cover
since at least 1600 AD. Ancient Semi-Natural Woodland is Ancient Woodland
that has retained the native tree and shrub cover and has been planted,
although it may have been managed by coppicing or felling to regenerate
naturally. Ancient Replanted Woodlands are Ancient Woodland sites where
the original native tree and shrub cover has been felled and replaced with
planting, usually conifers within the last 100 years.
There are no listed ancient woodlands in the Area of Search. However, it
should be noted that the Ancient Woodland Inventory only includes areas of
woodland over 2 ha. Many parcels of ancient woodland occur in parcels of
less than 2 ha. These would be identified and assessed in more detail during
the next stage of Options Appraisal.
The locations of these ecological features are shown in Figure 6.

A3.8 Archaeology and Cultural Heritage
Scheduled Monuments
The Ancient Monuments and Archaeological Areas Act 1979 requires the
Secretary of State to keep a schedule of nationally important monuments,
and is advised by English Heritage on scheduling. There are currently around
19,000 entries in the Schedule. However, there are many more sites of
sufficient quality to fulfil the published criteria for scheduling, which have not
yet received scheduled status. Recent planning legislation recognises that
non-designated assets of equivalent significance to a Scheduled Monument
should be accorded equal consideration in the planning system.
The setting as well as the integrity of Scheduled Monuments must be
preserved and protected from development.
There are seventeen Scheduled Monuments within the Area of Search:
• Paull Point Battery - Coastal Artillery Battery;
• Hedon Medieval Town;
• Burstwick Castle;
• Paull Holme Moated Site and Tower;
• World War II Decoys for Hull Docks;
• Old Little Humber Moated Site;
• Stone Creek Heavy Anti-Aircraft Gunsite;
• Moated Site at North Park Farm;
• Goxhill Moated Site, Associated Drainage System, Fishponds and Field
System;
• Manor Farm Moated Site;
• Thornton Abbey Augustine Monastery;
• Moated Site and Associated Earthworks at Baysgarth Farm;
• 'The Castles' Motte and Bailey;
• Heavy Anti-Aircraft Gunsite 220m east of West Marsh Cottage;
• Hull Castle, South Blockhouse and part of Late 17th Century Hull;
• North Garth Moated Site and Associated Enclosures; and
• Ravespurn Cross.

A full historic environment desk-based assessment of the final preferred
pipeline Route Corridor will be undertaken in accordance with guidelines set
out in the Standards and Guidance for Historic Environment Desk-Based
Assessments (2011) from the Institute for Archaeologists, and mitigation
where required such as geophysics and trial trenching considered, as part of
the next stage of the Options Appraisal.
Historic Parks and Gardens
English Heritage maintains a Register of Parks and Gardens of Special
Historic Interest in England.

Bronze Age palstave axes and Iron Age farmsteads. Material of a Roman date
is widely recorded with settlement evidence noted and find spots of pottery and
coins may indicate further sites. Little Anglo-Saxon material is known although
a scheduled settlement is located just to the west of the study area on the
southern side of the Humber Estuary. Evidence of medieval settlement is also
evident along with associated field systems and ridge and furrow, as well as
post-medieval remains associated with a former railway and industrial practices.
The locations of these archaeological and cultural heritage assets are shown
on Figure 8.

There are two Registered (historical) Parks and Gardens within the Area of Search:
• East Park, a 49ha site located in the northeast of the city of Hull; and
• Pearson Park, a 10ha site located in the north of the city of Hull.
Conservation Areas
Local Planning Authorities (LPA) are given the power to designate
Conservation Areas under Section 69 of the Planning (Listed Buildings and
Conservation Areas) Act 1990. The LPA must ensure that the historic and
architectural character of such areas are preserved and enhanced.
From review of the Local Authority Local Plans there are seven Conservation
Areas within the Area of Search, listed in term of size:
• Sunk Island, a 2484ha area located partially within the southeast corner
of the Area of Search;
• Hedon, a 24ha area in the centre of Hedon village;
• Paull, a 15ha area covering the village of Paull;
• Hedon Haven, a 12ha area located south of Hedon village;
• Preston, a 12ha area in the east of the village of Preston;
• Burton Pidsea West, a 11ha area located in the northeast of the Area of
Search; and
• Thornton Curtis, a small area located in the southwest of the Area of
Search.
When consulted upon applications within a designated Conservation Area,
or proposals that may affect their setting, the relevant Local Authority would
require attention to be paid to the desirability of preserving or enhancing the
character and appearance of the area. Proposed pipeline Route Corridor
options will avoid these Conservation Areas where possible due to the
restrictions that could be required by the planning authority.

Navigable Waterways
There are two navigable waterways within the Area of Search; the Humber
Estuary, which is a major commercial shipping area and the River Hull, which
is also used by commercial vessels.
National Trust Properties
There is one National Trust property within the Area of Search; Maister House
is located in the centre of Kingston-Upon-Hull, in the northwest of the Area of
Search.
Local Tourist Attractions
The table below lists the tourist attractions that can be found in the Area of
Search:

Tourist Attractions in the Area of Search
Tourist Attraction

Description

Streetlife Museum of Transport,
Kingston-Upon-Hull

This is a museum of all forms of transport situated in
a purpose built building opened in 1989 and contains
horse-drawn carriages, trains, cycles and all forms of
transport from the local municipal collection.

Hull and East Riding Museum,
Kingston-Upon-Hull

A historical museum with displays from the Iron, Saxon
and Roman ages.

Skidby Windmill, Skidby

An operational corn grinding windmill built in 1821. The
windmill has been operational for two centuries and is
the last in the region.

The Deep, Kingston-Upon-Hull

A large aquarium which boasts approximately 3,500
fish species, located close to Hull Marina.

Arctic Corsair, Kingston-Upon-Hull A deep sea trawler that was converted into a museum
which tells the story of Hull’s deep sea fishing industry.

Thornton Abbey Gate House, TA 115 190

Buildings
Buildings of historic or architectural importance are a valued part of our
heritage. The most important structures are designated by English Heritage
as Listed Buildings and are statutorily protected.
There are many Listed Buildings within the Area of Search. The vast majority
of these buildings are Grade II listed. Further information on Listed Buildings
will be collated during the next stage of the Options Appraisal. Listed
Buildings are considered to be of value to the wider community and any
works will ideally be located away from these structures. Where proximity is
unavoidable, care will be taken to minimise or remove any adverse effects.
National Trust Properties
There is one National Trust property within the Area of Search; Maister House
is located in the centre of Hull, in the northwest of the Area of Search.
Undesignated Heritage Areas
Information from the National Monuments Record shows that there are a
number of recorded archaeological sites within the Area of Search. These
records of undesignated archaeological sites include a number of prehistoric
sites, cropmarks and find spots. These include possible settlements indicated
by cropmarks as well as find spots of Neolithic flint axes and arrowheads,

A3.9 Tourism and Recreation

Dinostar, Kingston-Upon-Hull

An interactive dinosaur museum.

Hull Marina, Kingston-Upon-Hull

A berth for those travelling to and visiting Hull. Provides
easy access to the city centre.

Seven Seas Fish Trail, KingstonUpon-Hull

A walking trail that starts from Hull’s ‘old town’ down to
the river front.

P&O Ferries, Kingston-Upon-Hull

A ferry link from Hull to Rotterdam (Holland) and
Zeebrugge (Belgium).

Wilberforce House Museum,
Kingston-Upon-Hull

Birthplace of William Wilberforce who campaigned for
the abolition of slavery, the museum tells the story of
the trans-Atlantic slave trade.

Wassand Hall, Seaton

A Regency House located between Seaton and
Hornsea. The estate has been in one family ownership
since 1530 and has walled gardens, a woodland walk
and views of Hornsea Mere.

Fort Paull, Paull

A Napoleonic fortress set within 10 acres of land.

Queens Gardens, Kingston-UponHull

A number of gardens located in the centre of KingstonUpon-Hull. The Wilberforce monument lies to the east
of the gardens.

Hands On History Museum,
Kingston-Upon-Hull

Hands On History is an interactive centre which
includes exhibitions on the history of Hull, Victorian
Britain and Ancient Egypt.

Thornton Abbey and Gatehouse,
Thornton Curtis, Ulceby.

The remains of a medieval abbey and a 14th century
gatehouse. The historic attraction is open during
weekends only.

Fort Paull, TA 170 257
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• In East Riding there are four paths between Paull and Thorngumbald,
two paths from Keyingham, four surrounding Burstwick, 13 surrounding
Preston, nine surrounding Hedon and two from Camerton; and
• Eight paths, other than multi-use trails in Kingston-Upon-Hull.
National Cycle Routes
From a review of Sustrans information regarding the National Cycle Network,
the following routes are within the Area of Search:
National Route 65 – South of Kingston upon Hull this route is known as
Route 65. North of Kingston upon Hull, this route is known as the Trans
Pennine Trail, which runs from Kingston-Upon-Hull in the northwest of the
Area of Search east across to the centre of Kingston-Upon-Hull and then
northeast towards Hornsea, outside the Area of Search. This route forms part
of the White Rose Cycle Route. The Hull to Fakenham Cycle Route begins
in Kingston upon Hull and follows National Route 65 west and then south,
outside of the Area of Search.
National Route 66 – This route runs from the centre of Kingston-Upon-Hull,
following on from National Route 65 and runs north, following National Route
1 towards Cherry Burton, outside the Area of Search. A proposed extension
of National Route 66 will run east from Marfleet towards Keyingham.
The locations of these tourism and recreation assets are shown on Figure 20.

A3.10 Socio Economic
An understanding of the local economy is important to understand the project
implications as a whole. However, consideration of economy is not likely to
lead to differentiation between Route Corridors within the Area of Search.
The Area of Search is within the Yorkshire and Humber region. Statistics for
this region indicate that the population density (2010) for Yorkshire and the
Humber, of 344 persons per km2, is slightly higher than the England and
Wales average of 257 persons per km2.

Cycle Route in north Hedon, looking east from TA 190 291

National Trails, Long Distance Footpaths, Local Walking Routes and
Local Footpaths
There are no National Trails located within the Area of Search.
There are several long distance footpaths in the Area of Search:
• The Nev Cole Way (North Lincolnshire) - This path starts in Burton upon
Stather and ends in Nettleton running through the southwest of the
Area of Search;
• Wilberforce Way (East Riding of Yorkshire) – This path starts in
Kingston-Upon-Hull and ends in York, running north from the northwest
of the Area of Search; and
• The Trans Pennine Trail (East Riding of Yorkshire) – This trail starts
in Hornsea and runs west through Kingston-Upon-Hull towards
Merseyside.
There are five local walking routes in the Area of Search:
• Hull to Hornsea, a 24km route between Kingston-Upon-Hull and Hornsea;
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• Hull to Winestead Part 1, a 20km route between Kingston-Upon-Hull
and Winestead;
• Wilberforce Way Part 1, a 97km route between Kingston-Upon-Hull and
York;
• Goxhill Walking Route, a 5km route around the village of Goxhill; and
• Thornton Abbey Walking Route, a 5km route around the Thornton
Abbey area.
There is also a network of local footpaths within the Area of Search. These
primarily provide a connection between the settlements within the Area of
Search and are located along the banks of the Rivers Humber and Hull and
other watercourses in the Area of Search. These include:
• In North Lincolnshire there are six paths that pass through North
Killingholme, 22 paths that pass through Goxhill, 12 paths that pass
through East Halton, four paths that pass through Thornton Curtis and
three paths that pass through New Holland;

Within the Area of Search, population densities (2011) are as follows:
• North Lincolnshire: 198 persons per km2;
• East Riding of Yorkshire: 139 persons per km2; and
• Kingston-Upon-Hull: 3,589 persons per km2.
The table below shows the employment and unemployment rates for the
region and local authorities (Office of National Statistics, 20112). East Riding
of Yorkshire and North Lincolnshire both have higher employment rates than
the national average, whereas Kingston-Upon-Hull has a lower than national
average employment rate.

Employment and Unemployment Rates
UK

Yorkshire & North
East
Kingston
Humber
Lincolnshire Riding upon Hull

Employment rate % 2011

70.2

67.5

72.2

75.1

62.5

Unemployment rate % 2011

8.3

10.3

8.1

5.9

14.1

Indices of Multiple Deprivation (2010) place Kingston-Upon-Hull as the 15th most
deprived local authority in England, whereas North Lincolnshire is ranked at 129 out
of 326 and East Riding of Yorkshire is ranked at 216 out of 326.
3

2 http://www.ons.gov.uk/ons/index.html
3 http://www.communities.gov.uk/publications/corporate/statistics/indices2010

Appendix 4 – Option Appraisal Summary Tables (OASTs)

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Stage 2 Options Appraisal Summary Table (OAST): Route Corridor 1 (Trench)

Ecology

The Humber Estuary is of very high
biodiversity value and is designated
as an SPA, SAC, Ramsar, IBA
and SSSI. Given the international
importance of the habitat, it will
be necessary to demonstrate that
any scheme does not have an
adverse effect on the integrity of
the constituent qualifying habitats
and species. There is the potential
for adverse impacts during the
construction phase which include
habitat loss/damage/fragmentation,
risk of pollution, disturbance,
modification to physical regime and
the introduction of invasive species.

It is considered impossible to avoid
adverse impacts from habitat loss/
damage to the Humber Estuary
designated site as it stretches
throughout the whole route corridor.
If this option were to be taken
forward, the working area will be
restricted to the absolute minimum
and habitat corridors will be retained
where possible. The construction
phase will aim to avoid sensitive
periods of qualifying features of
designated sites. Further surveys
may be required to determine
qualifying features sensitive periods
in relation to the route corridor. An
effective management plan will be
implemented for lighting used during
construction and a bio-security risk
assessment will be carried out to
ensure the spread of invasive species
is avoided during construction.
Construction machinery will be
regularly inspected and cleaned
to reduce the spread of invasive
species. Pollution prevention control
measures and the implementation of
relevant licences will be required to
reduce potential effects from water
and air pollutants generated during
construction.

Based on the information available
at this stage it is assumed that direct
impacts on the majority of ecological
receptors cannot be avoided.
Therefore, ecological constraints are
highly likely to be a consideration in
the selection of this option.

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Potential for adverse landscape
effects on a National Character Area,
a Regional Landscape Character
Area, a Conservation Area, a Grade
II listed building and 15 Scheduled
Monuments during the construction
phase. Adverse landscape effects
could also take place during the
operational phase of the project
on the Conservation Area and the
Regional Landscape Character Area.

Careful and considered routing
of the pipeline could reduce
adverse landscape effects for the
construction and operational phases
on the Conservation Area, Listed
Building, Scheduled Monuments
and the National and the Regional
Landscape Character Areas given
the broad width of the Route
Corridor. However there could still
be potential for residual adverse
effects on the setting of the Listed
Building and the Conservation Area
if the pipeline is located in close
proximity to them. There could
also be potential residual adverse
effects on the character areas
during the operational phase of the
project resulting from unavoidable
vegetation loss, which due to the
flat and open landscape and sparse/
sporadic nature of the vegetation in
both areas, could have a significant
impact (as well as being highly
visible) within localised areas.
Replacement mitigation planting
could be undertaken, although
there would still be some residual
detriment to landscape character on
a localised level until the vegetation
cover can fully establish.

It should be possible to avoid
many of the adverse landscape
effects on the receptors discussed
through careful and considered
alignment of the pipeline given the
broad width of the Route Corridor.
If this cannot be accommodated
there may be localised effects on
landscape character and the setting
of sensitive receptors due to the type
of construction necessary.

Environment
Landscape
and Visual
Amenity

There is potential for significant
adverse visual effects during the
construction phases on recreational
and some residential receptors,
which may experience close
proximity adverse views of the
pipeline construction which may be
expansive in nature. Other adverse
visual effects may be experienced
for some residential receptors that
would have oblique or partially
screened views of the construction.

Strategic consideration should
be used when the routing of the
pipeline and micro-siting of areas
of construction and storage (within
the broad width/area of the Route
Corridor) are considered. This would
help to reduce the potential effects
on the residential and recreational
receptors during the construction
phases of the project.

There is also potential for adverse
residual landscape effects (during
operational phases) resulting from
the potential loss of hedgerows
and/or trees within the National
and Regional Landscape Character
Areas. Despite the potential for
significant adverse effects on a
number of receptors during the
construction phase, these visual
effects will be ephemeral.

A Habitats Regulation Assessment
will be required should this option be
taken forward.
Historic
The excavation of the trench could
Environment result in a visual impact on the
setting of heritage assets during the
construction phase. There could also
be a physical impact on heritage
assets, although this would be
limited to the construction phase.

Sensitive planning and careful
alignment of the pipeline route and
its associated infrastructure, such
as construction compounds and
any above ground infrastructure,
will reduce the potential for physical
impacts.

Any physical impacts caused by the
proposed development will result
in an adverse impact. The visual
impact on the setting of an asset
or the character of a Conservation
Area could also result in an adverse
impact.

Mitigation against physical
impacts may include work such as
geophysical survey, archaeological
watching brief, excavation, or
building recording.

Assuming physical impacts on
heritage assets can be avoided,
and the impacts on the setting of
assets can be limited by screening
or removed by design, the impact
on setting/character would be
significantly reduced.

Mitigation against visual impacts
may include the selective siting of
structures and limiting the size of
structures/installations, or elements
such as tree planting to provide
screening; although the use of such
screening may cause a visual impact.
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Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Local Air
Quality

This Option has the potential to
affect both residential receptors and
ecologically sensitive sites through
dust deposition and emissions from
construction vehicles and plant
during the construction phase.

It will be possible to avoid
significant air quality impacts
through the implementation of
standard mitigation measures,
application of good practice, vehicle
speed restrictions and sensitive
construction techniques.

It is assumed at this stage that
effective mitigation will significantly
reduce the risk of air quality impacts.

Water

This Option has the potential to
affect residential receptors through
annoyance and loss of amenity
during construction. Ecologically
sensitive sites may also be impacted
upon due to potential noise and
vibration effects during construction.

Planning and design of the route to
avoid residential and ecologically
sensitive receptors, together with
implementation of mitigation
measures and the application of
good site practices, should help to
reduce impacts at receptors.

Notwithstanding detailed information
regarding the exact construction
techniques to be adopted for the
works, following implementation of
appropriate planning and design
considerations and mitigation
measures, it should be possible to
avoid significant noise and vibration
impacts at sensitive residential
receptors.

With careful route alignment/
siting and the implementation
of standard pollution protection
measures to protect watercourses
and groundwater, it is considered
that most of the impacts can be
significantly reduced. The use of
trench construction techniques
would mean it would not be possible
to minimise impacts to water quality
in the Humber Estuary. Environment
Agency consent will be required
for any works that impact flood
defences or Main Rivers. Any
works that impact upon Ordinary
Watercourses (non Main River
watercourses) will require consent
from the appropriate agency (Internal
Drainage Board, riparian owner,
Lead Local Flood Authority etc.).
Works in the Humber Estuary may
require a marine licence under Part
4 of the Marine and Coastal Access
Act 2009. The Marine Management
Organisation (MMO) is the marine
licensing authority for English waters.
Compensatory flood storage may
be required for works within the
flood plain. Appropriate location
of construction compounds and
appropriate site management will
be required to mitigate flood risks
during construction. Consideration
of Capital Flood and Coastal
Management Schemes will be
required in order to mitigate potential
impacts during construction and
operation.

It is assumed that the majority of
impacts on flood risk, watercourses
and groundwater can be significantly
reduced through mitigation.
However, effective mitigation cannot
be guaranteed at this stage for the
Humber Estuary.

Noise and
Vibration

This Option creates a significant
pollution risk to the Humber Estuary
protected area, which will need
careful management and mitigation
to minimise impacts. There is also
a risk of potentially significant short
term and temporary water quality
impacts during construction in terms
of watercourses and groundwater.
There are potential impacts on flood
risk as result of: Impacts on flood
defences; impacts on watercourses;
loss of flood storage; impacts on
the planned Goxhill Realignment
Capital Flood and Coastal
Management Scheme; impacts on
existing drainage infrastructure;
and direct risk of fluvial flooding
to the construction site. There will
be short term temporary impacts
during construction and mitigation
measures will need to be carefully
considered as the scheme develops.

However, in advance of effective
mitigation options being identified
there is the potential that the trench
construction method could result in
adverse noise and vibration impacts
upon the ecologically sensitive
receptors in the Humber Estuary
designation.
Soils and
Geology

There are potential adverse
effects to areas of Grade 2 and
Grade 3 agricultural soils, Mineral
Consultation Zones and potentially
contaminated soils.
There are also several high risk
potential unexploded ordnances
(UXO) areas which have been
identified.

Potential adverse effects to
agricultural soils will be minimised
through standard construction
techniques which allow excavated
soils to be replaced following
construction with only limited
permanent land take. Topsoil will also
be segregated for reinstatement.
The Mineral Consultation Zones are
small and may be avoided through
careful routing at detailed design
stage.
Disturbance of contaminated ground
may be avoided by routing around
potentially contaminated sites.
UXO risks will be mitigated by Best
Practice construction techniques.
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However, the ability to adequately
mitigate noise and vibration impacts
upon ecological receptors is more
uncertain.
Potential effects are likely to be
limited and it should be possible to
minimise the majority of impacts
through choice of route and standard
construction techniques.

There is the potential for impacts
on the feasibility and operation of
planned Capital Flood and Coastal
Management Schemes during the
operational stage.

Overall Environmental impact: It is expected that the majority of potential adverse impacts can be avoided through sensitive design
or minimised by Best Practice construction methods. Impacts upon the Humber Estuary ecological receptors will be difficult to
avoid and will therefore be a significant consideration.

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Socio-economics
Economic
Activity

Potential adverse impacts upon
residential properties in Goxhill and
Paull, local businesses, allotments,
St Andrew’s Church, Fort Paull
Museum and public footpaths during
construction from noise, traffic and
visual amenity.
Potential adverse impacts upon
several minor planning applications,
one major application (Yorkshire
Potash Pipeline) and also the
proposed Goxhill Realignment flood
defence scheme.
There is potential for adverse
impacts upon onshore infrastructure
such as existing gas pipelines.
There is potential for adverse
impacts upon Mineral Consultation
Zones 6, 7 and 11 from the pipeline
trench.
There is the potential for beneficial
impacts upon local businesses
during construction due to the
increased working population.

Traffic and
Transport

Traffic and transport impacts are
likely to affect the local road network
during the construction period.
Deliveries of construction plant and
materials will be required plus limited
removal of spoil and waste.

Aviation and The disused Goxhill Airfield is
Defence
located close to the construction
compound. No adverse or beneficial
impacts are expected.

Restrict noisy operations to normal
working hours during weekdays,
implement a construction traffic
management plan to reduce
congestion and to avoid restricting
access to residential properties.

Some minor adverse residual
impacts upon Economic Activity
through noise, traffic and visual
amenity expected, but these will be
temporary during the construction
period.

Impose a temporary diversion
of footpaths rather than closure,
wherever possible, during the
construction period.

Mitigation for the Goxhill
Realignment development is likely to
be straightforward.

Route to avoid planning applications,
the Goxhill Realignment area,
the Ordnance Depot, Mineral
Consultation Zones and other
sensitive receptors.
If avoidance of Mineral Consultation
Zones is not possible, development
should be in accordance with the
East Riding Local Plan, Policy ENV40
and may have to undergo further
consultation with the relevant bodies.

Technical

Description of Main Technical Issues

Implications

Technical
Complexity

This Option is deemed to have a medium to high level of
technical complexity due to the conditions within the Estuary,
increased depth of burial to prevent exposure of the pipeline
and prolong the longevity of the pipe and the proximity of
existing infrastructure and 3rd party assets.

If any technical issues arise during construction,
an alternative method or route could be required
which would more than likely require a new
consent, the construction programme will need
to take account of potential difficulties that may
be experienced.

Typical safety hazards identified for this Option include working
in the Estuary, confined space, drowning, welding and 3rd party
assets, use of divers and the potential for anchors to pull up the
pipe.
Delivery

There is a high risk of construction delivery or programme delay.

Technology

The technology to construct the pipeline is widely known and
used around the world.

Capacity

This construction project option would replace the existing
capacity requirements.

Network
Efficiency /
benefits

No network efficiencies as it is a like for like replacement
pipeline. The only benefit is the design of the pipeline should be
engineered to minimise the potential impact of seabed erosion
in the future.

The dynamic tidal conditions in the estuary
environment are more challenging and may
provide some additional engineering issues to be
overcome.

The pipeline is still at risk from further seabed
erosion however the risk is low.

Overall Technical impact: This option would deliver the existing capacity of the No. 9 Feeder. The construction method for this
option is deemed to have a medium to high level of technical complexity due to the conditions within the Estuary. Typical hazards
identified for this option include working in the Estuary environment, confined space, drowning, welding, 3rd party assets, diving in
the Estuary and the potential for anchors pulling up the pipeline. However it is considered that safe systems of working, the use of
experienced staff and the appropriate construction techniques should reduce any risks to an acceptable level.
Cost

Traffic and transport impacts will
be mitigated by close liaison with
the highways authorities and the
development of a construction phase
Traffic Management Plan.

Some minor adverse residual
impacts upon the road network
are expected, but these will be
temporary during the construction
period and mitigation will be
effective.

No mitigation is required.

None.

Cost Estimate

Comments

Capital Cost £103m
Life time
Cost

£45m

Life time cost derived from high level estimates.

Overall cost: All tunnel options are more expensive than open cut options. This open cut Route Corridor compares favourably
against open cut Route Corridors 4 and 5, but is more expensive than open cut Route Corridors 2 and 3.

Overall Socio-economic impact: Some minor adverse residual impacts upon Economic Activity and Traffic are expected, but
these will be temporary during the construction period.
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Stage 2 Options Appraisal Summary Table (OAST): Route Corridor 2 (Trench)
Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Potential for adverse landscape
effects on a National Character
Area, a Regional Landscape
Character Area, a Conservation
Area, a Grade I listed Building, 3
Grade II listed buildings and 15
Scheduled Monuments all during the
construction phase.

Careful and considered routing
of the pipeline could reduce
adverse landscape effects for the
construction and operational phases
on the Conservation Area, Listed
Building, Scheduled Monuments
and the National and the Regional
Landscape Character Areas given
the broad width of the Route
Corridor. However there could still
be potential for residual adverse
effects on the setting of the Listed
Building and the Conservation Area
if the pipeline is located in close
proximity to them. There could
also be potential residual adverse
effects on the character areas
during the operational phase of the
project resulting from unavoidable
vegetation loss, which due to the
flat and open landscape and sparse/
sporadic nature of the vegetation in
both areas, could have a significant
impact (as well as being highly
visible) within localised areas.
Replacement mitigation planting
could be undertaken, although
there would still be some residual
detriment to landscape character on
a localised level until the vegetation
cover can fully establish.

Residual Effects and
Implications

Environment
Landscape
and Visual
Amenity

There is potential for significant
adverse visual effects during the
construction phases on recreational
and some residential receptors,
which may experience close
proximity adverse views of the
pipeline construction which may be
expansive in nature. Other adverse
visual effects may be experienced
for some residential receptors that
would have oblique or partially
screened views of the construction.

Strategic consideration should
be used when the routing of the
pipeline and micro-siting of areas
of construction and storage (within
the broad width/area of the Route
Corridor) are considered. This would
help to reduce the potential effects
on the residential and recreational
receptors during the construction
phase of the project.

It should be possible to avoid
many of the adverse landscape
effects on the receptors discussed
through careful and considered
alignment of the pipeline given the
broad width of the Route Corridor.
If this cannot be accommodated
there may be localised effects on
landscape character and the setting
of sensitive receptors due to the type
of construction necessary.
There is also potential for adverse
residual landscape effects (during
operational phases) resulting from
the potential loss of hedgerows
and/or trees within the National
and Regional Landscape Character
Areas. Despite the potential for
significant adverse effects on a
number of receptors during the
construction phase, these visual
effects will be ephemeral.

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and
Implications

Ecology

The Humber Estuary is of very high
biodiversity value and is designated
as an SPA, SAC, Ramsar, IBA
and SSSI. Given the international
importance of the habitat, it will
be necessary to demonstrate that
any scheme does not have an
adverse effect on the integrity of
the constituent qualifying habitats
and species. There is the potential
for adverse impacts during the
construction phase which include
habitat loss/damage/fragmentation,
risk of pollution, disturbance,
modification to physical regime and
the introduction of invasive species.

It is considered impossible to avoid
adverse impacts from habitat loss/
damage to the Humber Estuary
designated site as it stretches
throughout the whole route corridor.
If this option were to be taken
forward, the working area will be
restricted to the absolute minimum
and habitat corridors will be retained
where possible. The construction
phase will aim to avoid sensitive
periods of qualifying features of
designated sites. Further surveys
may be required to determine
qualifying features sensitive periods
in relation to the route corridor. An
effective management plan will be
implemented for lighting used during
construction and a bio-security risk
assessment will be carried out to
ensure the spread of invasive species
is avoided during construction.
Construction machinery will be
regularly inspected and cleaned
to reduce the spread of invasive
species. Pollution prevention control
measures and the implementation of
relevant licences will be required to
reduce potential effects from water
and air pollutants generated during
construction.

Based on the information available
at this stage it is assumed that direct
impacts on the majority of ecological
receptors cannot be avoided.
Therefore, ecological constraints are
highly likely to be a consideration in
the selection of this option.

A Habitats Regulation Assessment
will be required should this option be
taken forward.
Historic
The excavation of the trench could
Environment result in a visual impact on the
setting of heritage assets during the
construction phase. There could also
be a physical impact on heritage
assets, although this would be
limited to the construction phase.

Sensitive planning and careful
alignment of the pipeline route and
its associated infrastructure, such
as construction compounds and
any above ground infrastructure,
will reduce the potential for physical
impacts.

Any physical impacts caused by the
proposed development will result
in an adverse impact. The visual
impact on the setting of an asset
or the character of a Conservation
Area could also result in an adverse
impact.

Mitigation against physical
impacts may include work such as
geophysical survey, archaeological
watching brief, excavation, or
building recording.

Assuming physical impacts on
heritage assets can be avoided,
and the impacts on the setting of
assets can be limited by screening
or removed by design, the impact
on setting/character would be
significantly reduced.

Mitigation against visual impacts
may include the selective siting of
structures and limiting the size of
structures/installations, or elements
such as tree planting to provide
screening; although the use of such
screening may cause a visual impact.
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Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and
Implications

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and
Implications

Local Air
Quality

This Option has the potential to
affect both residential receptors and
ecologically sensitive sites through
dust deposition and emissions from
construction vehicles and plant
during the construction phase.

It will be possible to avoid
significant air quality impacts
through the implementation of
standard mitigation measures,
application of good practice, vehicle
speed restrictions and sensitive
construction techniques.

It is assumed at this stage that
effective mitigation will significantly
reduce the risk of air quality impacts.

Water

This Option has the potential to
affect residential receptors through
annoyance and loss of amenity
during construction. Ecologically
sensitive sites may also be impacted
upon due to potential noise and
vibration effects during construction.

Planning and design of the route to
avoid residential and ecologically
sensitive receptors, together with
implementation of mitigation
measures and the application of
good site practices, should help to
reduce impacts at receptors.

Notwithstanding detailed information
regarding the exact construction
techniques to be adopted for the
works, following implementation of
appropriate planning and design
considerations and mitigation
measures, it should be possible to
avoid significant noise and vibration
impacts at sensitive residential
receptors.

With careful route alignment/
siting and the implementation
of standard pollution protection
measures to protect watercourses
and groundwater, it is considered
that most of the impacts can be
significantly reduced. The use of
trench construction techniques
would mean it would not be possible
to minimise impacts to water quality
in the Humber Estuary. Environment
Agency consent will be required
for any works that impact flood
defences or Main Rivers. Any
works that impact upon Ordinary
Watercourses (non Main River
watercourses) will require consent
from the appropriate agency (Internal
Drainage Board, riparian owner,
Lead Local Flood Authority etc.).
Works in the Humber Estuary may
require a marine licence under Part
4 of the Marine and Coastal Access
Act 2009. The Marine Management
Organisation (MMO) is the marine
licensing authority for English waters.
Compensatory flood storage may
be required for works within the
flood plain. Appropriate location
of construction compounds and
appropriate site management will
be required to mitigate flood risks
during construction. Consideration
of Capital Flood and Coastal
Management Schemes will be
required in order to mitigate potential
impacts during construction and
operation.

It is assumed that the majority of
impacts on flood risk, watercourses
and groundwater can be significantly
reduced through mitigation.
However, effective mitigation cannot
be guaranteed at this stage for the
Humber Estuary.

Noise and
Vibration

This Option creates a significant
pollution risk to the Humber Estuary
protected area, which will need
careful management and mitigation
to minimise impacts. There is also
a risk of potentially significant short
term and temporary water quality
impacts during construction in terms
of watercourses and groundwater.
There are potential impacts on flood
risk as result of: Impacts on flood
defences; impacts on watercourses;
loss of flood storage; impacts on
the planned Goxhill Realignment
Capital Flood and Coastal
Management Scheme; impacts on
existing drainage infrastructure;
and direct risk of fluvial flooding
to the construction site. There will
be short term temporary impacts
during construction and mitigation
measures will need to be carefully
considered as the scheme develops.

However, in advance of effective
mitigation options being identified
there is the potential that the trench
construction method could result in
adverse noise and vibration impacts
upon the ecologically sensitive
receptors in the Humber Estuary
designation.
Soils and
Geology

There are potential adverse
effects to areas of Grade 2 and
Grade 3 agricultural soils, Mineral
Consultation Zones and potentially
contaminated soils.
There are also several high risk
potential unexploded ordnances
(UXO) areas which have been
identified.

Potential adverse effects to
agricultural soils will be minimised
through standard construction
techniques which allow excavated
soils to be replaced following
construction with only limited
permanent land take. Topsoil will also
be segregated for reinstatement.

However, the ability to adequately
mitigate noise and vibration impacts
upon ecological receptors is more
uncertain.
Potential effects are likely to be
limited and it should be possible to
minimise the majority of impacts
through choice of route and standard
construction techniques.

There is the potential for impacts
on the feasibility and operation of
planned Capital Flood and Coastal
Management Schemes during the
operational stage.

The Mineral Consultation Zones are
small and may be avoided through
careful routing at detailed design
stage.
Disturbance of contaminated ground
may be avoided by routing around
potentially contaminated sites.
UXO risks will be mitigated by Best
Practice construction techniques.

Overall Environmental impact: It is expected that the majority of potential adverse impacts can be avoided through sensitive
design or minimised by Best Practice construction methods. Impacts upon the Humber Estuary ecological receptors will be
difficult to avoid and will therefore be a significant consideration.
Socio-economics
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Sub Topics
Economic
Activity

Key Mitigation Required

Potential adverse impacts upon
residential properties in Goxhill and
Paull, local businesses, St Andrew’s
Church, Fort Paull Museum and
public footpaths during construction
from noise, traffic and visual amenity.

Restrict noisy operations to normal
working hours during weekdays,
implement a construction traffic
management plan to reduce
congestion and to avoid restricting
access to residential properties.

Some minor adverse residual
impacts upon Economic Activity
through noise, traffic and visual
amenity expected, but these will be
temporary during the construction
period.

Potential adverse impacts upon
several minor planning applications,
two major applications (Yorkshire
Potash Pipeline and Humber Gate
Cable Route) and also the proposed
Goxhill Realignment flood defence
scheme.

Impose a temporary diversion
of footpaths rather than closure,
wherever possible, during the
construction period.

Mitigation for the Goxhill
Realignment development is likely to
be straightforward.

There is potential for adverse
impacts upon onshore infrastructure
such as existing gas pipelines.
There is potential for adverse
impacts upon Mineral Consultation
Zones 6, 7 and 11 from the pipeline
trench.
There is the potential for beneficial
impacts upon local businesses
during construction due to the
increased working population.

Traffic and
Transport

Residual Effects and
Implications

Main Potential Effects (Adverse
and Beneficial)

Traffic and transport impacts are
likely to affect the local road network
during the construction period.
Deliveries of construction plant and
materials will be required plus limited
removal of spoil and waste.

Aviation and The disused Goxhill Airfield is
located close to the construction
Defence

Technical

Description of Main Technical Issues

Implications

Technical
Complexity

This Option is deemed to have a medium to high
level of technical complexity due to the conditions
within the Estuary, increased depth of burial to
prevent VIV and prolong the longevity of the pipe
and the proximity of existing infrastructure and 3rd
party assets.

If any technical issues arise during construction, an
alternative method or route could be required which
would more than likely require a new consent, the
construction programme will need to take account of
potential difficulties that may be experienced.

Typical safety hazards identified for this Option
include working in the Estuary, confined space,
drowning, welding and 3rd party assets, use of
divers and the potential for anchors to pull up the
pipe.

Route to avoid planning applications,
the Goxhill Realignment area,
the Ordnance Depot, Mineral
Consultation Zones and other
sensitive receptors.

Delivery

There is a high risk of construction delivery or
programme delay.

Technology

The technology to construct the pipeline to widely
known and used around the world.

If avoidance of Mineral Consultation
Zones is not possible, development
should be in accordance with the
East Riding Local Plan, Policy ENV40
and may have to undergo further
consultation with the relevant bodies.

Capacity

This construction project option would replace the
existing capacity requirements.

Network Efficiency / No network efficiencies as it is a like for like
The pipeline is still at risk from further seabed
benefits
replacement pipeline. The only benefit is the design erosion however the risk is low.
of the pipeline should be engineered to minimise
the potential impact of seabed erosion in the future.

Traffic and transport impacts will
be mitigated by close liaison with
the highways authorities and the
development of a construction phase
Traffic Management Plan.

Some minor adverse residual
impacts upon the road network
are expected, but these will be
temporary during the construction
period and mitigation will be
effective.

No mitigation is required.

None.

compound. No adverse or beneficial
impacts are expected.

Overall Socio-economic impact: Some minor adverse residual impacts upon Economic Activity and Traffic are expected, but
these will be temporary during the construction period.
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The dynamic tidal conditions in the estuary
environment are more challenging and may provide
some additional engineering issues to be overcome.

Overall Technical impact: This would deliver the existing capacity of the No. 9 Feeder. The construction method for this Option is
deemed to have a medium to high level of technical complexity due to the conditions within the Estuary. Typical hazard identified
for this Option include working in the Estuary environment, confined space, drowning, welding, 3rd party assets, diving in the
Estuary and the potential for anchors pulling up the pipeline. However it is considered that safe systems of working, the use of
experienced staff and the appropriate construction techniques should reduce any risks to an acceptable level.
Cost

Cost Estimate

Capital Cost

£96.5m

Life time Cost

£45m

Comments
Life time cost derived from high level estimates

Overall cost: All tunnel options are more expensive than open cut options. This open cut Route Corridor compares favourably
against all other open cut Route Corridors.

Stage 2 Options Appraisal Summary Table (OAST): Route Corridor 3 (Trench)
Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Potential for adverse landscape
effects on 2 National Character
Areas, a Regional Landscape
Character Area, a Conservation Area,
2 Grade II listed buildings and 13
Scheduled Monuments all during the
construction phase.

Careful and considered routing
of the pipeline could reduce
adverse landscape effects for the
construction and operational phases
on the Conservation Area, Listed
Building, Scheduled Monuments
and the National and the Regional
Landscape Character Areas given
the broad width of the Route
Corridor. However there could still
be potential for residual adverse
effects on the setting of the Listed
Building and the Conservation Area
if the pipeline is located in close
proximity to them. There could
also be potential residual adverse
effects on the character areas
during the operational phase of the
project resulting from unavoidable
vegetation loss, which due to the
flat and open landscape and sparse/
sporadic nature of the vegetation in
both areas, could have a significant
impact (as well as being highly
visible) within localised areas.
Replacement mitigation planting
could be undertaken, although
there would still be some residual
detriment to landscape character on
a localised level until the vegetation
cover can fully establish.

Residual Effects and
Implications

Environment
Landscape
and Visual
Amenity

There is potential for significant
adverse visual effects during the
construction phases on recreational
and some residential receptors,
which may experience close
proximity adverse views of the
pipeline construction which may be
expansive in nature. Other adverse
visual effects may be experienced
for some residential receptors that
would have oblique or partially
screened views of the construction.

Strategic consideration should
be used when the routing of the
pipeline and micro-siting of areas
of construction and storage (within
the broad width/area of the Route
Corridor) are considered. This would
help to reduce the potential effects
on the residential and recreational
receptors during the construction
phase of the project.

It should be possible to avoid
many of the adverse landscape
effects on the receptors discussed
through careful and considered
alignment of the pipeline given the
broad width of the Route Corridor.
If this cannot be accommodated
there may be localised effects on
landscape character and the setting
of sensitive receptors due to the type
of construction necessary.
There is also potential for adverse
residual landscape effects (during
operational phases) resulting from
the potential loss of hedgerows
and/or trees within the National
and Regional Landscape Character
Areas. Despite the potential for
significant adverse effects on a
number of receptors during the
construction phase, these visual
effects will be ephemeral.

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and
Implications

Ecology

The Humber Estuary is of very high
biodiversity value and is designated
as an SPA, SAC, Ramsar, IBA
and SSSI. Given the international
importance of the habitat, it will
be necessary to demonstrate that
any scheme does not have an
adverse effect on the integrity of
the constituent qualifying habitats
and species. There is the potential
for adverse impacts during the
construction phase which include
habitat loss/damage/fragmentation,
risk of pollution, disturbance,
modification to physical regime and
the introduction of invasive species.

It is considered impossible to avoid
adverse impacts from habitat loss/
damage to the Humber Estuary
designated site as it stretches
throughout the whole route corridor.
If this option were to be taken
forward, the working area will be
restricted to the absolute minimum
and habitat corridors will be retained
where possible. The construction
phase will aim to avoid sensitive
periods of qualifying features of
designated sites. Further surveys
may be required to determine
qualifying features sensitive periods
in relation to the route corridor. An
effective management plan will be
implemented for lighting used during
construction and a bio-security risk
assessment will be carried out to
ensure the spread of invasive species
is avoided during construction.
Construction machinery will be
regularly inspected and cleaned
to reduce the spread of invasive
species. Pollution prevention control
measures and the implementation of
relevant licences will be required to
reduce potential effects from water
and air pollutants generated during
construction.

Based on the information available
at this stage it is assumed that direct
impacts on the majority of ecological
receptors cannot be avoided.
Therefore, ecological constraints are
highly likely to be a consideration in
the selection of this option.

A Habitats Regulation Assessment
will be required should this option be
taken forward.
Historic
The excavation of the trench could
Environment result in a visual impact on the
setting of heritage assets during the
construction phase. There could also
be a physical impact on heritage
assets, although this would be
limited to the construction phase.

Sensitive planning and careful
alignment of the pipeline route and
its associated infrastructure, such
as construction compounds and
any above ground infrastructure,
will reduce the potential for physical
impacts.

Any physical impacts caused by the
proposed development will result
in an adverse impact. The visual
impact on the setting of an asset
or the character of a Conservation
Area could also result in an adverse
impact.

Mitigation against physical
impacts may include work such as
geophysical survey, archaeological
watching brief, excavation, or
building recording.

Assuming physical impacts on
heritage assets can be avoided,
and the impacts on the setting of
assets can be limited by screening
or removed by design, the impact
on setting/character would be
significantly reduced.

Mitigation against visual impacts
may include the selective siting of
structures and limiting the size of
structures/installations, or elements
such as tree planting to provide
screening; although the use of such
screening may cause a visual impact.
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Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and
Implications

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and
Implications

Local Air
Quality

This Option has the potential to
affect both residential receptors and
ecologically sensitive sites through
dust deposition and emissions from
construction vehicles and plant
during the construction phase.

It will be possible to avoid
significant air quality impacts
through the implementation of
standard mitigation measures,
application of good practice, vehicle
speed restrictions and sensitive
construction techniques.

It is assumed at this stage that
effective mitigation will significantly
reduce the risk of air quality impacts.

Water

This Option has the potential to
affect residential receptors through
annoyance and loss of amenity
during construction. Ecologically
sensitive sites may also be impacted
upon due to potential noise and
vibration effects during construction.

Planning and design of the route to
avoid residential and ecologically
sensitive receptors, together with
implementation of mitigation
measures and the application of
good site practices, should help to
reduce impacts at receptors.

Notwithstanding detailed information
regarding the exact construction
techniques to be adopted for the
works, following implementation of
appropriate planning and design
considerations and mitigation
measures, it should be possible to
avoid significant noise and vibration
impacts at sensitive residential
receptors.

With careful route alignment/
siting and the implementation
of standard pollution protection
measures to protect watercourses
and groundwater, it is considered
that most of the impacts can be
significantly reduced. The use of
trench construction techniques
would mean it would not be possible
to minimise impacts to water quality
in the Humber Estuary. Environment
Agency consent will be required
for any works that impact flood
defences or Main Rivers. Any
works that impact upon Ordinary
Watercourses (non Main River
watercourses) will require consent
from the appropriate agency (Internal
Drainage Board, riparian owner,
Lead Local Flood Authority etc.).
Works in the Humber Estuary may
require a marine licence under Part
4 of the Marine and Coastal Access
Act 2009. The Marine Management
Organisation (MMO) is the marine
licensing authority for English waters.
Compensatory flood storage may
be required for works within the
flood plain. Appropriate location
of construction compounds and
appropriate site management will
be required to mitigate flood risks
during construction. Consideration
of Capital Flood and Coastal
Management Schemes will be
required in order to mitigate potential
impacts during construction and
operation.

It is assumed that the majority of
impacts on flood risk, watercourses
and groundwater can be significantly
reduced through mitigation.
However, effective mitigation cannot
be guaranteed at this stage for the
Humber Estuary.

Noise and
Vibration

This Option creates a significant
pollution risk to the Humber Estuary
protected area, which will need
careful management and mitigation
to minimise impacts. There is also
a risk of potentially significant short
term and temporary water quality
impacts during construction in terms
of watercourses and groundwater.
There are potential impacts on flood
risk as result of: Impacts on flood
defences; impacts on watercourses;
loss of flood storage; impacts on
existing drainage infrastructure;
and direct risk of fluvial flooding
to the construction site. There will
be short term temporary impacts
during construction and mitigation
measures will need to be carefully
considered as the scheme develops.

However, in advance of effective
mitigation options being identified
there is the potential that the trench
construction method could result in
adverse noise and vibration impacts
upon the ecologically sensitive
receptors in the Humber Estuary
designation.
Soils and
Geology

There are potential adverse
effects to areas of Grade 2 and
Grade 3 agricultural soils, Mineral
Consultation Zones and potentially
contaminated soils.
There are also several high risk
potential unexploded ordnances
(UXO) areas which have been
identified.

Potential adverse effects to
agricultural soils will be minimised
through standard construction
techniques which allow excavated
soils to be replaced following
construction with only limited
permanent land take. Topsoil will also
be segregated for reinstatement.
The Mineral Consultation Zones are
small and may be avoided through
careful routing at detailed design
stage.
Disturbance of contaminated ground
may be avoided by routing around
potentially contaminated sites.
UXO risks will be mitigated by Best
Practice construction techniques.
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However, the ability to adequately
mitigate noise and vibration impacts
upon ecological receptors is more
uncertain.
Potential effects are likely to be
limited and it should be possible to
minimise the majority of impacts
through choice of route and standard
construction techniques.

There is the potential for impacts
on the feasibility and operation of
planned Capital Flood and Coastal
Management Schemes during the
operational stage.

Overall Environmental impact: It is expected that the majority of potential adverse impacts can be avoided through sensitive
design or minimised by Best Practice construction methods. Impacts upon the Humber Estuary ecological receptors will be
difficult to avoid and will therefore be a significant consideration.

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and
Implications

Socio-economics
Economic
Activity

Potential adverse impacts upon
residential properties in Goxhill and
Paull, local businesses, St Andrew’s
Church, Fort Paull Museum and
public footpaths during construction
from noise, traffic and visual amenity.

Restrict noisy operations to normal
working hours during weekdays,
implement a construction traffic
management plan to reduce
congestion and to avoid restricting
access to residential properties.

Some minor adverse residual
impacts upon Economic Activity
through noise, traffic and visual
amenity expected, but these will be
temporary during the construction
period.

Potential adverse impacts upon
several minor planning applications,
three major applications (Yorkshire
Potash Pipeline, Humber Gate Cable
Route and Able Logistics Park).

Impose a temporary diversion
of footpaths rather than closure,
wherever possible, during the
construction period.

Mitigation for the Able Logistics Park
development may not be possible.

There is potential for adverse
impacts upon onshore infrastructure
such as existing gas pipelines.
There is potential for adverse
impacts upon Mineral Consultation
Zone 11 from the pipeline trench.
There is the potential for beneficial
impacts upon local businesses
during construction due to the
increased working population.
Traffic and
Transport

Traffic and transport impacts are
likely to affect the local road network
during the construction period.
Deliveries of construction plant and
materials will be required plus limited
removal of spoil and waste.
The defunct Killingholme – Goxhill
railway line is adjacent to the
construction compound.

Aviation and The disused Goxhill Airfield is
Defence
located close to the construction
compound. No adverse or beneficial
impacts are expected.

Route to avoid planning applications,
the Goxhill Realignment area,
the Ordnance Depot, Mineral
Consultation Zones and other
sensitive receptors.
If avoidance of Mineral Consultation
Zones is not possible, development
should be in accordance with the
East Riding Local Plan, Policy ENV40
and may have to undergo further
consultation with the relevant bodies.
Traffic and transport impacts will
be mitigated by close liaison with
the highways authorities and the
development of a construction phase
Traffic Management Plan.
The defunct Killingholme – Goxhill
railway line will be avoided by the
construction compound.
No mitigation is required.

Some minor adverse residual
impacts upon the road network
are expected, but these will be
temporary during the construction
period and mitigation will be
effective.

Technical

Description of Main Technical Issues

Implications

Technical
Complexity

This Option is deemed to have a medium to high level
of technical complexity due to the conditions within the
Estuary, increased depth of burial to prevent VIV and
prolong the longevity of the pipe and the proximity of
existing infrastructure and 3rd party assets.

If any technical issues arise during construction,
an alternative method or route could be required
which would more than likely require a new
consent, the construction programme will need to
take account of potential difficulties that may be
experienced.

Typical safety hazards identified for this Option include
working in the Estuary, confined space, drowning,
welding and 3rd party assets, use of divers and the
potential for anchors to pull up the pipe.
Delivery

There is a high risk of construction delivery or
programme delay.

Technology

The technology to construct the pipeline to widely
known and used around the world.

Capacity

This construction project option would replace the
existing capacity requirements.

Network Efficiency
/ benefits

No network efficiencies as it is a like for like
replacement pipeline. The only benefit is the design
of the pipeline should be engineered to minimise the
potential impact of seabed erosion in the future.

The dynamic tidal conditions in the estuary
environment are more challenging and may
provide some additional engineering issues to be
overcome.

The pipeline is still at risk from further seabed
erosion however the risk is low.

Overall Technical impact: This would deliver the existing capacity of the No. 9 Feeder. The construction method for this Option is
deemed to have a medium to high level of technical complexity due to the conditions within the Estuary. Typical hazard identified
for this Option include working in the Estuary environment, confined space, drowning, welding, 3rd party assets, diving in the
Estuary and the potential for anchors pulling up the pipeline. However it is considered that safe systems of working, the use of
experienced staff and the appropriate construction techniques should reduce any risks to an acceptable level.
Cost

Cost Estimate

Capital Cost

£101m

Life time Cost

£45m

Comments
Life time costs derived from high level estimates

Overall cost: All tunnel options are more expensive than open cut options. This open cut Route Corridor compares favourably
against open cut Route Corridors 1, 4 and 5, but is more expensive than open cut Route Corridor 2.
None.

Overall Socio-economic impact: Some minor adverse residual impacts upon Economic Activity and Traffic are expected, but
these will be temporary during the construction period. Mitigation for the Able Logistics Park development may not be possible.
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Stage 2 Options Appraisal Summary Table (OAST): Route Corridor 4 (Trench)
Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Potential for adverse landscape
effects on 2 National Character
Areas, a Regional Landscape
Character Area, a Conservation
Area, a Grade I listed building, 2
Grade II listed buildings and 21
Scheduled Monuments all during the
construction phase.

Careful and considered routing
of the pipeline could reduce
adverse landscape effects for the
construction and operational phases
on the Conservation Area, Listed
Building, Scheduled Monuments
and the National and the Regional
Landscape Character Areas given
the broad width of the Route
Corridor. However there could still
be potential for residual adverse
effects on the setting of the Listed
Building and the Conservation Area
if the pipeline is located in close
proximity to them. There could
also be potential residual adverse
effects on the character areas
during the operational phase of the
project resulting from unavoidable
vegetation loss, which due to the
flat and open landscape and sparse/
sporadic nature of the vegetation in
both areas, could have a significant
impact (as well as being highly
visible) within localised areas.
Replacement mitigation planting
could be undertaken, although
there would still be some residual
detriment to landscape character on
a localised level until the vegetation
cover can fully establish.

Residual Effects and
Implications

Environment
Landscape
and Visual
Amenity

There is potential for significant
adverse visual effects during the
construction phases on recreational
and some residential receptors,
which may experience close
proximity adverse views of the
pipeline construction which may be
expansive in nature. Other adverse
visual effects may be experienced
for some residential receptors that
would have oblique or partially
screened views of the construction.

Strategic consideration should
be used when the routing of the
pipeline and micro-siting of areas
of construction and storage (within
the broad width/area of the Route
Corridor) are considered. This would
help to reduce the potential effects
on the residential and recreational
receptors during the construction
phase of the project.

It should be possible to avoid
many of the adverse landscape
effects on the receptors discussed
through careful and considered
alignment of the pipeline given the
broad width of the Route Corridor.
If this cannot be accommodated
there may be localised effects on
landscape character and the setting
of sensitive receptors due to the type
of construction necessary.
There is also potential for adverse
residual landscape effects (during
operational phases) resulting from
the potential loss of hedgerows
and/or trees within the National
and Regional Landscape Character
Areas. Despite the potential for
significant adverse effects on a
number of receptors during the
construction phase, these visual
effects will be ephemeral.

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and
Implications

Ecology

The Humber Estuary is of very high
biodiversity value and is designated
as an SPA, SAC, Ramsar, IBA
and SSSI. Given the international
importance of the habitat, it will
be necessary to demonstrate that
any scheme does not have an
adverse effect on the integrity of
the constituent qualifying habitats
and species. There is the potential
for adverse impacts during the
construction phase which include
habitat loss/damage/fragmentation,
risk of pollution, disturbance,
modification to physical regime and
the introduction of invasive species.

It is considered impossible to avoid
adverse impacts from habitat loss/
damage to the Humber Estuary
designated site as it stretches
throughout the whole route corridor.
If this option were to be taken
forward, the working area will be
restricted to the absolute minimum
and habitat corridors will be retained
where possible. The construction
phase will aim to avoid sensitive
periods of qualifying features of
designated sites. Further surveys
may be required to determine
qualifying features sensitive periods
in relation to the route corridor. An
effective management plan will be
implemented for lighting used during
construction and a bio-security risk
assessment will be carried out to
ensure the spread of invasive species
is avoided during construction.
Construction machinery will be
regularly inspected and cleaned
to reduce the spread of invasive
species. Pollution prevention control
measures and the implementation of
relevant licences will be required to
reduce potential effects from water
and air pollutants generated during
construction.

Based on the information available
at this stage it is assumed that direct
impacts on the majority of ecological
receptors cannot be avoided.
Therefore, ecological constraints are
highly likely to be a consideration in
the selection of this option.

A Habitats Regulation Assessment
will be required should this option be
taken forward.
Historic
The excavation of the trench could
Environment result in a visual impact on the
setting of heritage assets during the
construction phase. There could also
be a physical impact on heritage
assets, although this would be
limited to the construction phase.

Sensitive planning and careful
alignment of the pipeline route and
its associated infrastructure, such
as construction compounds and
any above ground infrastructure,
will reduce the potential for physical
impacts.

Any physical impacts caused by the
proposed development will result
in an adverse impact. The visual
impact on the setting of an asset
or the character of a Conservation
Area could also result in an adverse
impact.

Mitigation against physical
impacts may include work such as
geophysical survey, archaeological
watching brief, excavation, or
building recording.

Assuming physical impacts on
heritage assets can be avoided,
and the impacts on the setting of
assets can be limited by screening
or removed by design, the impact
on setting/character would be
significantly reduced.

Mitigation against visual impacts
may include the selective siting of
structures and limiting the size of
structures/installations, or elements
such as tree planting to provide
screening; although the use of such
screening may cause a visual impact.
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Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and
Implications

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and
Implications

Local Air
Quality

This Option has the potential to
affect both residential receptors and
ecologically sensitive sites through
dust deposition and emissions from
construction vehicles and plant
during the construction phase.

It will be possible to avoid
significant air quality impacts
through the implementation of
standard mitigation measures,
application of good practice, vehicle
speed restrictions and sensitive
construction techniques.

It is assumed at this stage that
effective mitigation will significantly
reduce the risk of air quality impacts.

Water

This Option has the potential to
affect residential receptors through
annoyance and loss of amenity
during construction. Ecologically
sensitive sites may also be impacted
upon due to potential noise and
vibration effects during construction.

Planning and design of the route to
avoid residential and ecologically
sensitive receptors, together with
implementation of mitigation
measures and the application of
good site practices, should help to
reduce impacts at receptors.

Notwithstanding detailed information
regarding the exact construction
techniques to be adopted for the
works, following implementation of
appropriate planning and design
considerations and mitigation
measures, it should be possible to
avoid significant noise and vibration
impacts at sensitive residential
receptors.

With careful route alignment/
siting and the implementation
of standard pollution protection
measures to protect watercourses
and groundwater, it is considered
that most of the impacts can be
significantly reduced. The use of
trench construction techniques
would mean it would not be possible
to minimise impacts to water quality
in the Humber Estuary. Environment
Agency consent will be required
for any works that impact flood
defences or Main Rivers. Any
works that impact upon Ordinary
Watercourses (non Main River
watercourses) will require consent
from the appropriate agency (Internal
Drainage Board, riparian owner,
Lead Local Flood Authority etc.).
Works in the Humber Estuary may
require a marine licence under Part
4 of the Marine and Coastal Access
Act 2009. The Marine Management
Organisation (MMO) is the marine
licensing authority for English waters.
Compensatory flood storage may
be required for works within the
flood plain. Appropriate location
of construction compounds and
appropriate site management will
be required to mitigate flood risks
during construction. Consideration
of Capital Flood and Coastal
Management Schemes will be
required in order to mitigate potential
impacts during construction and
operation.

It is assumed that the majority of
impacts on flood risk, watercourses
and groundwater can be significantly
reduced through mitigation.
However, effective mitigation cannot
be guaranteed at this stage for the
Humber Estuary.

Noise and
Vibration

This Option creates a significant
pollution risk to the Humber Estuary
protected area, which will need
careful management and mitigation
to minimise impacts. There is also
a risk of potentially significant short
term and temporary water quality
impacts during construction in terms
of watercourses and groundwater.
There are potential impacts on flood
risk as result of: Impacts on flood
defences; impacts on watercourses;
loss of flood storage; impacts on
existing drainage infrastructure;
and direct risk of fluvial flooding
to the construction site. There will
be short term temporary impacts
during construction and mitigation
measures will need to be carefully
considered as the scheme develops.

However, in advance of effective
mitigation options being identified
there is the potential that the trench
construction method could result in
adverse noise and vibration impacts
upon the ecologically sensitive
receptors in the Humber Estuary
designation.
Soils and
Geology

There are potential adverse
effects to areas of Grade 2 and
Grade 3 agricultural soils, Mineral
Consultation Zones, a Coal Mining
Consultation Area and potentially
contaminated soils.
There are also several high risk
potential unexploded ordnances
(UXO) areas which have been
identified.

Potential adverse effects to
agricultural soils will be minimised
through standard construction
techniques which allow excavated
soils to be replaced following
construction with only limited
permanent land take. Topsoil will also
be segregated for reinstatement.
The Mineral Consultation Zones are
small and may be avoided through
careful routing at detailed design
stage.
The Coal Mining Consultation
Area will require liaison with the
appropriate bodies to ensure impacts
are mitigated, if possible.
Disturbance of contaminated ground
may be avoided by routing around
potentially contaminated sites.

However, the ability to adequately
mitigate noise and vibration impacts
upon ecological receptors is more
uncertain.
Potential effects are likely to be
limited and it should be possible to
minimise the majority of impacts
through choice of route and standard
construction techniques.
Impacts upon the Coal Mining
Consultation Area may not be
possible to mitigate.

There is the potential for impacts
on the feasibility and operation of
planned Capital Flood and Coastal
Management Schemes during the
operational stage.

Overall Environmental impact: It is expected that the majority of potential adverse impacts can be avoided through sensitive
design or minimised by Best Practice construction methods. Impacts upon the Coal Mining Consultation Zone will need to be
established. Impacts upon the Humber Estuary ecological receptors will be difficult to avoid and will therefore be a significant
consideration.

UXO risks will be mitigated by Best
Practice construction techniques.
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Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and
Implications

Socio-economics
Economic
Activity

Potential adverse impacts upon
residential properties in Goxhill and
Paull, local businesses, St Andrew’s
Church, Fort Paull Museum and
public footpaths during construction
from noise, traffic and visual amenity.

Restrict noisy operations to normal
working hours during weekdays,
implement a construction traffic
management plan to reduce
congestion and to avoid restricting
access to residential properties.

Some minor adverse residual
impacts upon Economic Activity
through noise, traffic and visual
amenity expected, but these will be
temporary during the construction
period.

Potential adverse impacts upon
several minor planning applications,
three major applications (Yorkshire
Potash Pipeline, Humber Gate Cable
Route and Able Logistics Park).

Impose a temporary diversion
of footpaths rather than closure,
wherever possible, during the
construction period.

Mitigation for the Able Logistics Park
development may not be possible.

There is potential for adverse
impacts upon onshore infrastructure
such as existing gas pipelines.
There is potential for adverse
impacts upon Mineral Consultation
Zones 10 and 11 from the pipeline
trench.
There is the potential for beneficial
impacts upon local businesses
during construction due to the
increased working population.
Traffic and
Transport

Traffic and transport impacts are
likely to affect the local road network
during the construction period.
Deliveries of construction plant and
materials will be required plus limited
removal of spoil and waste.

Route to avoid planning applications,
the Goxhill Realignment area,
the Ordnance Depot, Mineral
Consultation Zones and other
sensitive receptors.

The defunct Killingholme – Goxhill
The defunct Killingholme – Goxhill
railway line will be avoided by the
railway line is adjacent to the
construction compound and pipeline
construction compound and pipeline route.
route.
Aviation and The disused Goxhill Airfield is
Defence
located close to the construction
compound. No adverse or beneficial
impacts are expected.

No mitigation is required.

Some minor adverse residual
impacts upon the road network
are expected, but these will be
temporary during the construction
period and mitigation will be
effective.

Implications

Technical
Complexity

This Option is deemed to have a medium to high level
of technical complexity due to the conditions within the
Estuary, increased depth of burial to prevent VIV and
prolong the longevity of the pipe and the proximity of
existing infrastructure and 3rd party assets.

If any technical issues arise during construction,
an alternative method or route could be required
which would more than likely require a new
consent, the construction programme will need to
take account of potential difficulties that may be
experienced.

Typical safety hazards identified for this Option include
working in the Estuary, confined space, drowning, welding
and 3rd party assets, use of divers and the potential for
anchors to pull up the pipe.
Delivery

There is a high risk of construction delivery or programme
delay.

Technology

The technology to construct the pipeline to widely known
and used around the world.

Capacity

This construction project option would replace the existing
capacity requirements.

The dynamic tidal conditions in the estuary
environment are more challenging and may
provide some additional engineering issues to be
overcome.

The pipeline is still at risk from further seabed
erosion however the risk is low.

Overall Technical impact: This would deliver the existing capacity of the No. 9 Feeder. The construction method for this Option is
deemed to have a medium to high level of technical complexity due to the conditions within the Estuary. Typical hazard identified
for this Option include working in the Estuary environment, confined space, drowning, welding, 3rd party assets, diving in the
Estuary and the potential for anchors pulling up the pipeline. However it is considered that safe systems of working, the use of
experienced staff and the appropriate construction techniques should reduce any risks to an acceptable level.
Cost

Cost Estimate

Capital Cost

£105.5m

Life time Cost

£45m

Comments
Life time costs derived from high level estimates.

Overall cost: All tunnel options are more expensive than open cut options. This open cut Route Corridor compares favourably
against open cut Route Corridor 5, but is more expensive than open cut Route Corridors 1, 2 and 3.

None.

Overall Socio-economic impact: Some minor adverse residual impacts upon Economic Activity and Traffic are expected, but
these will be temporary during the construction period. Mitigation for the Able Logistics Park development may not be possible.
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Description of Main Technical Issues

Network Efficiency No network efficiencies as it is a like for like replacement
/ benefits
pipeline. The only benefit is the design of the pipeline
should be engineered to minimise the potential impact of
seabed erosion in the future.

If avoidance of Mineral Consultation
Zones is not possible, development
should be in accordance with the
East Riding Local Plan, Policy ENV40
and may have to undergo further
consultation with the relevant bodies.
Traffic and transport impacts will
be mitigated by close liaison with
the highways authorities and the
development of a construction phase
Traffic Management Plan.

Technical

Stage 2 Options Appraisal Summary Table (OAST): Route Corridor 5 (Trench)
Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Potential for adverse landscape
effects on 2 National Character
Areas, a Regional Landscape
Character Area, a Conservation
Area, a Grade I listed building, 2
Grade II listed buildings and 22
Scheduled Monuments all during the
construction phase.

Careful and considered routing
of the pipeline could reduce
adverse landscape effects for the
construction and operational phases
on the Conservation Area, Listed
Building, Scheduled Monuments
and the National and the Regional
Landscape Character Areas given
the broad width of the Route
Corridor. However there could still
be potential for residual adverse
effects on the setting of the Listed
Building and the Conservation Area
if the pipeline is located in close
proximity to them. There could
also be potential residual adverse
effects on the character areas
during the operational phase of the
project resulting from unavoidable
vegetation loss, which due to the
flat and open landscape and sparse/
sporadic nature of the vegetation in
both areas, could have a significant
impact (as well as being highly
visible) within localised areas.
Replacement mitigation planting
could be undertaken, although
there would still be some residual
detriment to landscape character on
a localised level until the vegetation
cover can fully establish. During

There is potential for significant
adverse visual effects during the
construction phases on recreational
and some residential receptors,
which may experience close
proximity adverse views of the
pipeline construction which may be
expansive in nature. Other adverse
visual effects may be experienced
for some residential receptors that
would have oblique or partially
screened views of the construction.

Strategic consideration should
be used when the routing of the
pipeline and micro-siting of areas
of construction and storage (within
the broad width/area of the Route
Corridor) are considered. This would
help to reduce the potential effects
on the residential and recreational
receptors during the construction
phase of the project.

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Ecology

The Humber Estuary is of very high
biodiversity value and is designated
as an SPA, SAC, Ramsar, IBA
and SSSI. Given the international
importance of the habitat, it will
be necessary to demonstrate that
any scheme does not have an
adverse effect on the integrity of
the constituent qualifying habitats
and species. There is the potential
for adverse impacts during the
construction phase which include
habitat loss/damage/fragmentation,
risk of pollution, disturbance,
modification to physical regime and
the introduction of invasive species.

It is considered impossible to avoid
adverse impacts from habitat loss/
damage to the Humber Estuary
designated site as it stretches
throughout the whole route corridor.
If this option were to be taken
forward, the working area will be
restricted to the absolute minimum
and habitat corridors will be retained
where possible. The construction
phase will aim to avoid sensitive
periods of qualifying features of
designated sites. Further surveys
may be required to determine
qualifying features sensitive periods
in relation to the route corridor. An
effective management plan will be
implemented for lighting used during
construction and a bio-security risk
assessment will be carried out to
ensure the spread of invasive species
is avoided during construction.
Construction machinery will be
regularly inspected and cleaned
to reduce the spread of invasive
species. Pollution prevention control
measures and the implementation of
relevant licences will be required to
reduce potential effects from water
and air pollutants generated during
construction.

Based on the information available
at this stage it is assumed that direct
impacts on the majority of ecological
receptors cannot be avoided.
Therefore, ecological constraints are
highly likely to be a consideration in
the selection of this option.

Residual Effects and Implications

Environment
Landscape
and Visual
Amenity

Sub Topics

It should be possible to avoid
many of the adverse landscape
effects on the receptors discussed
through careful and considered
alignment of the pipeline given the
broad width of the Route Corridor.
If this cannot be accommodated
there may be localised effects on
landscape character and the setting
of sensitive receptors due to the type
of construction necessary.
There is also potential for adverse
residual landscape effects (during
operational phases) resulting from
the potential loss of hedgerows
and/or trees within the National
and Regional Landscape Character
Areas. Despite the potential for
significant adverse effects on a
number of receptors during the
construction phase, these visual
effects will be ephemeral.

A Habitats Regulation Assessment
will be required should this option be
taken forward.
Historic
The excavation of the trench could
Environment result in a visual impact on the
setting of heritage assets during the
construction phase. There could also
be a physical impact on heritage
assets, although this would be
limited to the construction phase.

Sensitive planning and careful
alignment of the pipeline route and
its associated infrastructure, such
as construction compounds and
any above ground infrastructure,
will reduce the potential for physical
impacts.

Any physical impacts caused by the
proposed development will result
in an adverse impact. The visual
impact on the setting of an asset
or the character of a Conservation
Area could also result in an adverse
impact.

Mitigation against physical
impacts may include work such as
geophysical survey, archaeological
watching brief, excavation, or
building recording.

Assuming physical impacts on
heritage assets can be avoided,
and the impacts on the setting of
assets can be limited by screening
or removed by design, the impact
on setting/character would be
significantly reduced.

Mitigation against visual impacts
may include the selective siting of
structures and limiting the size of
structures/installations, or elements
such as tree planting to provide
screening; although the use of such
screening may cause a visual impact.
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Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Local Air
Quality

This Option has the potential to
affect both residential receptors and
ecologically sensitive sites through
dust deposition and emissions from
construction vehicles and plant
during the construction phase.

It will be possible to avoid
significant air quality impacts
through the implementation of
standard mitigation measures,
application of good practice, vehicle
speed restrictions and sensitive
construction techniques.

It is assumed at this stage that
effective mitigation will significantly
reduce the risk of air quality impacts.

Water

This Option has the potential to
affect residential receptors through
annoyance and loss of amenity
during construction. Ecologically
sensitive sites may also be impacted
upon due to potential noise and
vibration effects during construction.

Planning and design of the route to
avoid residential and ecologically
sensitive receptors, together with
implementation of mitigation
measures and the application of
good site practices, should help to
reduce impacts at receptors.

Notwithstanding detailed information
regarding the exact construction
techniques to be adopted for the
works, following implementation of
appropriate planning and design
considerations and mitigation
measures, it should be possible to
avoid significant noise and vibration
impacts at sensitive residential
receptors.

With careful route alignment/
siting and the implementation
of standard pollution protection
measures to protect watercourses
and groundwater, it is considered
that most of the impacts can be
significantly reduced. The use of
trench construction techniques
would mean it would not be possible
to minimise impacts to water quality
in the Humber Estuary. Environment
Agency consent will be required
for any works that impact flood
defences or Main Rivers. Any
works that impact upon Ordinary
Watercourses (non Main River
watercourses) will require consent
from the appropriate agency (Internal
Drainage Board, riparian owner,
Lead Local Flood Authority etc.).
Works in the Humber Estuary may
require a marine licence under Part
4 of the Marine and Coastal Access
Act 2009. The Marine Management
Organisation (MMO) is the marine
licensing authority for English waters.
Compensatory flood storage may
be required for works within the
flood plain. Appropriate location
of construction compounds and
appropriate site management will
be required to mitigate flood risks
during construction. Consideration
of Capital Flood and Coastal
Management Schemes will be
required in order to mitigate potential
impacts during construction and
operation.

It is assumed that the majority of
impacts on flood risk, watercourses
and groundwater can be significantly
reduced through mitigation.
However, effective mitigation cannot
be guaranteed at this stage for the
Humber Estuary.

Noise and
Vibration

This Option creates a significant
pollution risk to the Humber Estuary
protected area, which will need
careful management and mitigation
to minimise impacts. There is also
a risk of potentially significant short
term and temporary water quality
impacts during construction in terms
of watercourses and groundwater.
There are potential impacts on flood
risk as result of: Impacts on flood
defences; impacts on watercourses;
loss of flood storage; impacts on
existing drainage infrastructure;
and direct risk of fluvial flooding
to the construction site. There will
be short term temporary impacts
during construction and mitigation
measures will need to be carefully
considered as the scheme develops.

However, in advance of effective
mitigation options being identified
there is the potential that the trench
construction method could result in
adverse noise and vibration impacts
upon the ecologically sensitive
receptors in the Humber Estuary
designation.
Soils and
Geology

There are potential adverse
effects to areas of Grade 2 and
Grade 3 agricultural soils, Mineral
Consultation Zones, a Coal Mining
Consultation Area and potentially
contaminated soils.
There are also several high risk
potential unexploded ordnances
(UXO) areas which have been
identified.

Potential adverse effects to
agricultural soils will be minimised
through standard construction
techniques which allow excavated
soils to be replaced following
construction with only limited
permanent land take. Topsoil will also
be segregated for reinstatement.
The Mineral Consultation Zones are
small and may be avoided through
careful routing at detailed design
stage.
The Coal Mining Consultation
Area will require liaison with the
appropriate bodies to ensure impacts
are mitigated, if possible.
Disturbance of contaminated ground
may be avoided by routing around
potentially contaminated sites.
UXO risks will be mitigated by Best
Practice construction techniques.
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However, the ability to adequately
mitigate noise and vibration impacts
upon ecological receptors is more
uncertain.
Potential effects are likely to be
limited and it should be possible to
minimise the majority of impacts
through choice of route and standard
construction techniques.
Impacts upon the Coal Mining
Consultation Area may not be
possible to mitigate.

There is the potential for impacts
on the feasibility and operation of
planned Capital Flood and Coastal
Management Schemes during the
operational stage.

Overall Environmental impact: It is expected that the majority of potential adverse impacts can be avoided through sensitive
design or minimised by Best Practice construction methods. Impacts upon the Coal Mining Consultation Zone will need to be
established. Impacts upon the Humber Estuary ecological receptors will be difficult to avoid and will therefore be a significant
consideration.

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Socio-economics
Economic
Activity

Potential adverse impacts upon
residential properties in Goxhill and
Paull, local businesses, St Andrew’s
Church, Fort Paull Museum and
public footpaths during construction
from noise, traffic and visual amenity.

Restrict noisy operations to normal
working hours during weekdays,
implement a construction traffic
management plan to reduce
congestion and to avoid restricting
access to residential properties.

Some minor adverse residual
impacts upon Economic Activity
through noise, traffic and visual
amenity expected, but these will be
temporary during the construction
period.

Potential adverse impacts upon
several minor planning applications,
five major applications (Yorkshire
Potash Pipeline, Humber Gate Cable
Route, Able Logistics Park, North
Killingholme Power Station and Able
Marine Park (compensation area)).

Impose a temporary diversion
of footpaths rather than closure,
wherever possible, during the
construction period.

Mitigation for the Able Logistics Park
development may not be possible.

There is potential for adverse
impacts upon onshore infrastructure
such as existing gas pipelines.
There is potential for adverse
impacts upon Mineral Consultation
Zones 10 and 11 from the pipeline
trench.
There is the potential for beneficial
impacts upon local businesses
during construction due to the
increased working population.
Traffic and
Transport

Traffic and transport impacts are
likely to affect the local road network
during the construction period.
Deliveries of construction plant and
materials will be required plus limited
removal of spoil and waste.
The defunct Killingholme – Goxhill
railway line is adjacent to the
construction compound and is
crossed by the pipeline route.

Aviation and The disused Goxhill Airfield is
Defence
located close to the construction
compound. No adverse or beneficial
impacts are expected.

Route to avoid planning applications,
the Goxhill Realignment area,
the Ordnance Depot, Mineral
Consultation Zones and other
sensitive receptors.

The defunct Killingholme – Goxhill
railway line will be avoided by the
construction compound and the
pipeline crossing will be designed to
accommodate railway requirements
and specifications.
No mitigation is required.

Description of Main Technical Issues

Implications

Technical
Complexity

This Option is deemed to have a medium to high level
of technical complexity due to the conditions within the
Estuary, increased depth of burial to prevent VIV and
prolong the longevity of the pipe and the proximity of
existing infrastructure and 3rd party assets.

If any technical issues arise during construction,
an alternative method or route could be required
which would more than likely require a new
consent, the construction programme will need to
take account of potential difficulties that may be
experienced.

Typical safety hazards identified for this Option include
working in the Estuary, confined space, drowning,
welding and 3rd party assets, use of divers and the
potential for anchors to pull up the pipe.
Delivery

There is a high risk of construction delivery or
programme delay.

Technology

The technology to construct the pipeline to widely
known and used around the world.

Capacity

This construction project option would replace the
existing capacity requirements.

The dynamic tidal conditions in the estuary
environment are more challenging and may
provide some additional engineering issues to be
overcome.

Network Efficiency No network efficiencies as it is a like for like replacement The pipeline is still at risk from further seabed
/ benefits
pipeline. The only benefit is the design of the pipeline
erosion however the risk is low.
should be engineered to minimise the potential impact of
seabed erosion in the future.

If avoidance of Mineral Consultation
Zones is not possible, development
should be in accordance with the
East Riding Local Plan, Policy ENV40
and may have to undergo further
consultation with the relevant bodies.

Traffic and transport impacts will
be mitigated by close liaison with
the highways authorities and the
development of a construction phase
Traffic Management Plan.

Technical

Overall Technical impact: This would deliver the existing capacity of the No. 9 Feeder. The construction method for this Option is
deemed to have a medium to high level of technical complexity due to the conditions within the Estuary. Typical hazard identified
for this Option include working in the Estuary environment, confined space, drowning, welding, 3rd party assets, diving in the
Estuary and the potential for anchors pulling up the pipeline. However it is considered that safe systems of working, the use of
experienced staff and the appropriate construction techniques should reduce any risks to an acceptable level.
Some minor adverse residual
impacts upon the road network
are expected, but these will be
temporary during the construction
period and mitigation will be
effective.

Cost

Cost Estimate

Capital Cost

£107m

Life time Cost

£45m

Comments
Life time costs derived from high level estimates.

Overall cost: All tunnel options are more expensive than open cut options. This open cut Route Corridor is the most expensive
open cut option.

None.

Overall Socio-economic impact: Some minor adverse residual impacts upon Economic Activity and Traffic are expected, but
these will be temporary during the construction period. Mitigation for the Able Logistics Park development may not be possible.

Number 9 Feeder Replacement Project Final Route Corridor Investigtion Study - May 2013 45

Stage 2 Options Appraisal Summary Table (OAST): Route Corridor 1 (Tunnel)
Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Potential for adverse landscape
effects on a National Character
Area, a Regional Landscape
Character Area, a Conservation
Area, a Grade II listed building and
15 Scheduled Monuments all during
the construction phase. Adverse
landscape effects could also take
place during the operational phase
of the project on the Conservation
Area and the Regional Landscape
Character Area.

Strategic consideration should be
used when the routing of the pipeline
and locating of areas of construction
and storage (within the broad
width/area of the Route Corridor)
are considered. This could help to
reduce adverse landscape effects
for the construction phase on the
Conservation Area, Listed Building,
Scheduled Monuments and the
National and the Regional Landscape
Character Areas. However there
could still be potential for residual
adverse effects on the character
areas during the operational
phase of the project resulting from
unavoidable vegetation loss, which
due to the flat and open landscape
and sparse/sporadic nature of the
vegetation in both areas, could have
a significant impact (as well as being
highly visible) within localised areas.
Replacement mitigation planting
could be undertaken, although
there would still be some residual
detriment to landscape character on
a localised level until the vegetation
cover can fully establish.

There is potential for adverse effects
during the construction phases on
residential and recreational users,
some of which may experience
close proximity adverse views of the
pipeline construction.

Strategic consideration should
be used when the routing of the
pipeline and micro-siting of areas
of construction and storage (within
the broad width/area of the Route
Corridor) are considered. This would
help to reduce the potential effects
on the residential and recreational
receptors during the construction
phase of the project.

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Ecology

The Humber Estuary is of very high
biodiversity value and is designated
as an SPA, SAC, Ramsar, IBA
and SSSI. Given the international
importance of the habitat, it will
be necessary to demonstrate that
any scheme does not have an
adverse effect on the integrity of
the constituent qualifying habitats
and species. There is the potential
for adverse impacts during the
construction phase which include
habitat loss/damage/fragmentation,
risk of pollution, disturbance and the
introduction of invasive species.

The tunnel shaft and its associated
infrastructure will be carefully sited to
avoid effects from habitat loss. The
working area will be restricted to an
absolute minimum to reduce effects
from habitat loss and disturbance
and habitat corridors will be retained
if land take is required. A buffer
area between the tunnel shaft and
designated sites will be implemented
and will be as wide as possible
to reduce potential effects from
disturbance. The construction phase
will aim to avoid sensitive periods
of qualifying features of designated
sites. An effective management
plan will be implemented for lighting
used during construction and a biosecurity risk assessment should be
carried out to ensure the spread
of invasive species is avoided
during construction. Construction
machinery will be regularly inspected
and cleaned to reduce the spread
of invasive species. Pollution
prevention control measures and the
implementation of relevant licences
will be required to reduce potential
effects from water and air pollutants
generated during construction.

Based on the assumption that the
mitigation measures are successfully
implemented then it is expected that
impacts can be significantly reduced
to insignificant.

Residual Effects and Implications

Environment
Landscape
and Visual
Amenity

Sub Topics

It should be possible to avoid many
of the adverse landscape effects
on the receptors discussed through
careful and considered alignment of
the pipeline given the broad width of
the Route Corridor. However there
is still potential for adverse residual
landscape effects (during operational
phases) resulting from the potential
loss of hedgerows and/or trees
within the National and Regional
Landscape Character Areas.
It should be possible to avoid many
of the adverse visual effects on the
receptors discussed through careful
and considered alignment of the
pipeline given the broad width of the
Route Corridor. However there is still
potential for adverse visual effects
during construction due to the close
proximity of the area of works to
the receptors, although this will
only be short-term and likely to be
constrained to small areas.

A Habitats Regulation Assessment
will be required should this option be
taken forward.
Historic
The construction of the tunnel option
Environment could result in a visual impact on
the setting of heritage assets during
the construction phase, although
impacts would be fewer and more
localised than for excavated trench
construction. There could also be a
physical impact on heritage assets,
although this would be limited to the
construction phase only.

Sensitive planning and careful
alignment of the pipeline route and
its associated infrastructure, such
as construction compounds and
any above ground infrastructure,
will reduce the potential for physical
impacts.

Any physical impacts caused by the
proposed development will result
in an adverse impact. The visual
impact on the setting of an asset
or the character of a Conservation
Area could also result in an adverse
impact.

Mitigation against physical
impacts may include work such as
geophysical survey, archaeological
watching brief, excavation, or
building recording.

Assuming physical impacts on
heritage assets can be avoided,
and the impacts on the setting of
assets can be limited by screening
or removed by design, the impact
on setting/character would be
significantly reduced.

Mitigation against visual impacts
may include the selective siting of
structures and limiting the size of
structures/installations, or elements
such as tree planting to provide
screening; although the use of such
screening may cause a visual impact.
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Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Local Air
Quality

This Option has the potential to
affect both residential receptors and
ecologically sensitive sites through
dust deposition and emissions from
construction vehicles and plant
during the construction phase.

It will be possible to avoid
significant air quality impacts
through the implementation of
standard mitigation measures,
application of good practice, vehicle
speed restrictions and sensitive
construction techniques.

It is assumed at this stage that
effective mitigation will significantly
reduce the risk of air quality impacts.

Water

This Option has the potential to
affect residential receptors through
annoyance and loss of amenity
during construction. Ecologically
sensitive sites may also be impacted
upon due to potential noise and
vibration effects during construction.

Planning and design of the route to
avoid residential and ecologically
sensitive receptors, together with
implementation of mitigation
measures and the application of
good site practices, should help to
reduce impacts at receptors.

Following implementation of
appropriate planning and design
considerations and mitigation
measures, it should be possible to
avoid significant noise and vibration
impacts at sensitive receptors.

With careful route alignment/
siting and the implementation
of standard pollution protection
measures to protect watercourses
and groundwater, it is considered
that most of the impacts can be
significantly reduced. Tunnelling
construction techniques would mean
it would be possible to significantly
reduce impacts to water quality in
the Humber Estuary. Environment
Agency consent will be required
for any works that impact flood
defences or Main Rivers. Any
works that impact upon Ordinary
Watercourses (non Main River
watercourses) will require consent
from the appropriate agency (Internal
Drainage Board, riparian owner,
Lead Local Flood Authority etc.).
Compensatory flood storage may
be required for works within the
flood plain. Appropriate location
of construction compounds and
appropriate site management will
be required to mitigate flood risks
during construction. Consideration
of Capital Flood and Coastal
Management Schemes will be
required in order to mitigate potential
impacts during construction and
operation.

The majority of impacts on flood
risk, watercourses and groundwater
can be significantly reduced through
standard mitigation techniques.

Noise and
Vibration

This Option creates a pollution risk
to the Humber Estuary protected
area, which will need careful
management and mitigation to
minimise impacts. There is also a
risk of potentially significant short
term and temporary water quality
impacts during construction in terms
of watercourses and groundwater.
There are also potential impacts
on flood risk as result of: Impacts
on flood defences; impacts
on watercourses; loss of flood
storage; impacts on the planned
Goxhill Realignment Capital
Flood and Coastal Management
Scheme; impacts on existing
drainage infrastructure; and
direct risk of fluvial flooding to
the construction site. There will
be short term temporary impacts
during construction and mitigation
measures will need to be carefully
considered as the scheme develops.

The tunnel construction method
should ensure that noise and
vibration impacts upon the Humber
Estuary designation are reduced or
avoided, when compared with open
trenching.
Noise impacts in the construction
areas outside of the Estuary may
be increased with this Option but
could be mitigated with Best Practise
techniques.
Soils and
Geology

There are potential adverse
effects to areas of Grade 2 and
Grade 3 agricultural soils, Mineral
Consultation Zones and potentially
contaminated soils.
There are also several high risk
potential unexploded ordnances
(UXO) areas which have been
identified.

Potential adverse effects to
agricultural soils will be minimised
through standard construction
techniques which allow excavated
soils to be replaced following
construction with only limited
permanent land take. Topsoil will also
be segregated for reinstatement.

Potential effects are likely to be
limited and it should be possible to
minimise the majority of impacts
through choice of route and standard
construction techniques.

There is the potential for impacts
on the feasibility and operation of
planned Capital Flood and Coastal
Management Schemes during the
operational stage.

Overall Environmental impact: It is expected that the majority of potential adverse impacts can be avoided through sensitive
design or minimised by Best Practice construction methods.

The Mineral Consultation Zones are
small and may be avoided through
careful routing at detailed design
stage.
Disturbance of contaminated ground
may be avoided by routing around
potentially contaminated sites.
UXO risks will be mitigated by Best
Practice construction techniques.
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Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Socio-economics
Economic
Activity

Potential adverse impacts upon
residential properties in Goxhill and
Paull, local businesses, allotments,
St Andrew’s Church and public
footpaths during construction from
noise, traffic and visual amenity.

Restrict noisy operations to normal
working hours during weekdays,
implement a construction traffic
management plan to reduce
congestion and to avoid restricting
access to residential properties.

Some minor adverse residual
impacts upon Economic Activity
through noise, traffic and visual
amenity expected, but these will be
temporary during the construction
period.

Potential adverse impacts upon
several minor planning applications,
one major application (Yorkshire
Potash Pipeline) and also the
proposed Goxhill Realignment flood
defence scheme.

Impose a temporary diversion
of footpaths rather than closure,
wherever possible, during the
construction period.

Mitigation for the Goxhill
Realignment development is likely to
be straightforward.

There is potential for adverse
impacts upon onshore infrastructure
such as existing gas pipelines.
There is potential for adverse
impacts upon Mineral Consultation
Zones 6, 7 and 11 from the pipeline
trench.
There is the potential for beneficial
impacts upon local businesses
during construction due to the
increased working population.
Traffic and
Transport

Traffic and transport impacts
are likely to affect the local road
network during the construction
period. Deliveries of construction
plant and materials will be required
plus extensive removal of spoil and
waste.

Aviation and The disused Goxhill Airfield is
Defence
located close to the construction
compound. No adverse or beneficial
impacts are expected.

Route to avoid planning applications,
the Goxhill Realignment area,
the Ordnance Depot, Mineral
Consultation Zones and other
sensitive receptors.
If avoidance of Mineral Consultation
Zones is not possible, development
should be in accordance with the
East Riding Local Plan, Policy ENV40
and may have to undergo further
consultation with the relevant bodies.

Traffic and transport impacts will
be mitigated by close liaison with
the highways authorities and the
development of a construction phase
Traffic Management Plan.

Due to the amount of waste to be
removed, significant adverse residual
impacts upon the road network
are expected, but these will be
temporary during the construction
period and mitigated wherever
possible.

No mitigation is required.

None.

Overall Socio-economic impact: Some minor adverse residual impacts upon Economic Activity are expected, but these will be
temporary during the construction period. Impacts from Traffic movements are likely to be significant and further consultation will
need to be undertaken to ensure effective mitigation.
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Technical

Description of Main Technical Issues

Implications

Technical
Complexity

This Option is deemed to have a medium to high level
of technical complexity. National Grid has experience in
this field to complete a tunnel of this size. Additionally,
outside of National Grid tunnelling of this size and bigger
is routinely carried out. Typical safety hazards identified
for this Option include confined space, shaft instability,
drowning, failure of pressure head, welding and 3rd party
assets.

In terms of Technical Issues, this Option largely
complies with guiding principles. Safety risks should
be reduced to an acceptable level. In terms of Safety,
this Option largely complies with guiding principles.

Delivery

There is a potential for construction delivery or programme
delay.

Technology

The technology to construct a tunnel of this size is widely
available outside of National Grid and used around the
world. Additionally, National Grid has had experience of
tunnels of this size.

Capacity

This construction project option would replace the existing
capacity requirements.

Network
Efficiency /
benefits

No network efficiencies as it is a like for like replacement
The technical complexity of a tunnel construction will
pipeline. The benefit of this option is it removes the risk of have a low risk of failure and an alternative solution will
seabed erosion compared to a trenched solution. Also, the have to be determined.
Humber Estuary navigable channel will not impact on the
tunnel during construction and its whole life operation due
to its depth of construction.

Sourcing the appropriate tunnelling expertise to
construct the tunnel to meet the project delivery
programme.

Overall Technical impact: This Option would deliver the existing capacity of the No. 9 Feeder. The construction method for this
Option is deemed to have a medium to high level of technical complexity. The technology is available to complete the construction
and National Grid has experience of tunnel construction of this size and length. Typical hazards identified for this Option include
confined space, shaft instability, drowning, failure of pressure head, welding and 3rd party assets, however it is considered that
safe systems of working and the knowledge of experienced staff should reduce any risks to an acceptable level.
Cost

Cost Estimate

Comments

Capital Cost £137.5m
Life time
Cost

£45m

Life time cost derived from high level estimates.

Overall cost: All tunnel options are more expensive than open cut options. This tunnel Route Corridor compares favourably
against tunnel Route Corridors 4 and 5, but is more expensive than tunnel Route Corridors 2 and 3.

Stage 2 Options Appraisal Summary Table (OAST): Route Corridor 2 (Tunnel)
Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Potential for adverse landscape
effects on a National Character
Area, a Regional Landscape
Character Area, a Conservation
Area, a Grade I listed building, 3
Grade II listed buildings and 15
Scheduled Monuments all during the
construction phase.

Strategic consideration should be
used when the routing of the pipeline
and locating of areas of construction
and storage (within the broad
width/area of the Route Corridor)
are considered. This could help to
reduce adverse landscape effects
for the construction phase on the
Conservation Area, Listed Buildings,
Scheduled Monuments and the
National and the Regional Landscape
Character Areas. However there
could still be potential for residual
adverse effects on the character
areas during the operational
phase of the project resulting from
unavoidable vegetation loss, which
due to the flat and open landscape
and sparse/sporadic nature of the
vegetation in both areas, could have
a significant impact (as well as being
highly visible) within localised areas.
Replacement mitigation planting
could be undertaken, although
there would still be some residual
detriment to landscape character on
a localised level until the vegetation
cover can fully establish.

There is potential for adverse effects
during the construction phases on
residential and recreational users,
some of which may experience
close proximity adverse views of the
pipeline construction.

Strategic consideration should
be used when the routing of the
pipeline and micro-siting of areas
of construction and storage (within
the broad width/area of the Route
Corridor) are considered. This would
help to reduce the potential effects
on the residential and recreational
receptors during the construction
phase of the project.

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Ecology

The Humber Estuary is of very high
biodiversity value and is designated
as an SPA, SAC, Ramsar, IBA
and SSSI. Given the international
importance of the habitat, it will
be necessary to demonstrate that
any scheme does not have an
adverse effect on the integrity of
the constituent qualifying habitats
and species. There is the potential
for adverse impacts during the
construction phase which include
habitat loss/damage/fragmentation,
risk of pollution, disturbance and the
introduction of invasive species.

The tunnel shaft and its associated
infrastructure will be carefully sited to
avoid effects from habitat loss. The
working area will be restricted to an
absolute minimum to reduce effects
from habitat loss and disturbance
and habitat corridors will be retained
if land take is required. A buffer
area between the tunnel shaft and
designated sites will be implemented
and will be as wide as possible
to reduce potential effects from
disturbance. The construction phase
will aim to avoid sensitive periods
of qualifying features of designated
sites. An effective management
plan will be implemented for lighting
used during construction and a biosecurity risk assessment should be
carried out to ensure the spread
of invasive species is avoided
during construction. Construction
machinery will be regularly inspected
and cleaned to reduce the spread
of invasive species. Pollution
prevention control measures and the
implementation of relevant licences
will be required to reduce potential
effects from water and air pollutants
generated during construction.

Based on the assumption that the
mitigation measures are successfully
implemented then it is expected that
impacts can be significantly reduced
to insignificant.

Residual Effects and Implications

Environment
Landscape
and Visual
Amenity

Sub Topics

It should be possible to avoid many
of the adverse landscape effects
on the receptors discussed through
careful and considered alignment of
the pipeline given the broad width of
the Route Corridor. However there
is still potential for adverse residual
landscape effects (during operational
phases) resulting from the potential
loss of hedgerows and/or trees
within the National and Regional
Landscape Character Areas.
It should be possible to avoid many
of the adverse visual effects on the
receptors discussed through careful
and considered alignment of the
pipeline given the broad width of the
Route Corridor. However there is still
potential for adverse visual effects
during construction due to the close
proximity of the area of works to
the receptors, although this will
only be short-term and likely to be
constrained to small areas.

A Habitats Regulation Assessment
will be required should this option be
taken forward.
Historic
The construction of the tunnel option
Environment could result in a visual impact on
the setting of heritage assets during
the construction phase, although
impacts would be fewer and more
localised than for excavated trench
construction. There could also be a
physical impact on heritage assets,
although this would be limited to the
construction phase only.

Sensitive planning and careful
alignment of the pipeline route and
its associated infrastructure, such
as construction compounds and
any above ground infrastructure,
will reduce the potential for physical
impacts.

Any physical impacts caused by the
proposed development will result
in an adverse impact. The visual
impact on the setting of an asset
or the character of a Conservation
Area could also result in an adverse
impact.

Mitigation against physical
impacts may include work such as
geophysical survey, archaeological
watching brief, excavation, or
building recording.

Assuming physical impacts on
heritage assets can be avoided,
and the impacts on the setting of
assets can be limited by screening
or removed by design, the impact
on setting/character would be
significantly reduced.

Mitigation against visual impacts
may include the selective siting of
structures and limiting the size of
structures/installations, or elements
such as tree planting to provide
screening; although the use of such
screening may cause a visual impact.
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Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Local Air
Quality

This Option has the potential to
affect both residential receptors and
ecologically sensitive sites through
dust deposition and emissions from
construction vehicles and plant
during the construction phase.

It will be possible to avoid
significant air quality impacts
through the implementation of
standard mitigation measures,
application of good practice, vehicle
speed restrictions and sensitive
construction techniques.

It is assumed at this stage that
effective mitigation will significantly
reduce the risk of air quality impacts.

Water

This Option has the potential to
affect residential receptors through
annoyance and loss of amenity
during construction. Ecologically
sensitive sites may also be impacted
upon due to potential noise and
vibration effects during construction.

Planning and design of the route to
avoid residential and ecologically
sensitive receptors, together with
implementation of mitigation
measures and the application of
good site practices, should help to
reduce impacts at receptors.

Following implementation of
appropriate planning and design
considerations and mitigation
measures, it should be possible to
avoid significant noise and vibration
impacts at sensitive receptors.

With careful route alignment/
siting and the implementation
of standard pollution protection
measures to protect watercourses
and groundwater, it is considered
that most of the impacts can be
significantly reduced. Tunnelling
construction techniques would mean
it would be possible to significantly
reduce impacts to water quality in
the Humber Estuary. Environment
Agency consent will be required
for any works that impact flood
defences or Main Rivers. Any
works that impact upon Ordinary
Watercourses (non Main River
watercourses) will require consent
from the appropriate agency (Internal
Drainage Board, riparian owner,
Lead Local Flood Authority etc.).
Compensatory flood storage may
be required for works within the
flood plain. Appropriate location
of construction compounds and
appropriate site management will
be required to mitigate flood risks
during construction. Consideration
of Capital Flood and Coastal
Management Schemes will be
required in order to mitigate potential
impacts during construction and
operation.

The majority of impacts on flood
risk, watercourses and groundwater
can be significantly reduced through
standard mitigation techniques.

Noise and
Vibration

This Option creates a pollution risk
to the Humber Estuary protected
area, which will need careful
management and mitigation to
minimise impacts. There is also a
risk of potentially significant short
term and temporary water quality
impacts during construction in terms
of watercourses and groundwater.
There are also potential impacts
on flood risk as result of: Impacts
on flood defences; impacts
on watercourses; loss of flood
storage; impacts on the planned
Goxhill Realignment Capital
Flood and Coastal Management
Scheme; impacts on existing
drainage infrastructure; and
direct risk of fluvial flooding to
the construction site. There will
be short term temporary impacts
during construction and mitigation
measures will need to be carefully
considered as the scheme develops.

The tunnel construction method
should ensure that noise and
vibration impacts upon the Humber
Estuary designation are reduced or
avoided, when compared with open
trenching.
Noise impacts in the construction
areas outside of the Estuary may
be increased with this Option but
could be mitigated with Best Practise
techniques.
Soils and
Geology

There are potential adverse
effects to areas of Grade 2 and
Grade 3 agricultural soils, Mineral
Consultation Zones and potentially
contaminated soils.
There are also several high risk
potential unexploded ordnances
(UXO) areas which have been
identified.

Potential adverse effects to
agricultural soils will be minimised
through standard construction
techniques which allow excavated
soils to be replaced following
construction with only limited
permanent land take. Topsoil will also
be segregated for reinstatement.
The Mineral Consultation Zones are
small and may be avoided through
careful routing at detailed design
stage.
Disturbance of contaminated ground
may be avoided by routing around
potentially contaminated sites.
UXO risks will be mitigated by Best
Practice construction techniques.
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Potential effects are likely to be
limited and it should be possible to
minimise the majority of impacts
through choice of route and standard
construction techniques.

There is the potential for impacts
on the feasibility and operation of
planned Capital Flood and Coastal
Management Schemes during the
operational stage.

Overall Environmental impact: It is expected that the majority of potential adverse impacts can be avoided through sensitive
design or minimised by Best Practice construction methods.

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Socio-economics
Economic
Activity

Potential adverse impacts upon
residential properties in Goxhill and
Paull, local businesses, St Andrew’s
Church, Fort Paull Museum and
public footpaths during construction
from noise, traffic and visual amenity.

Restrict noisy operations to normal
working hours during weekdays,
implement a construction traffic
management plan to reduce
congestion and to avoid restricting
access to residential properties.

Some minor adverse residual
impacts upon Economic Activity
through noise, traffic and visual
amenity expected, but these will be
temporary during the construction
period.

Potential adverse impacts upon
several minor planning applications,
two major applications (Yorkshire
Potash Pipeline and Humber Gate
Cable Route) and also the proposed
Goxhill Realignment flood defence
scheme.

Impose a temporary diversion
of footpaths rather than closure,
wherever possible, during the
construction period.

Mitigation for the Goxhill
Realignment development is likely to
be straightforward.

There is potential for adverse
impacts upon onshore infrastructure
such as existing gas pipelines.
There is potential for adverse
impacts upon Mineral Consultation
Zones 6, 7 and 11 from the pipeline
trench.
There is the potential for beneficial
impacts upon local businesses
during construction due to the
increased working population.
Traffic and
Transport

Traffic and transport impacts
are likely to affect the local road
network during the construction
period. Deliveries of construction
plant and materials will be required
plus extensive removal of spoil and
waste.

Aviation and The disused Goxhill Airfield is
Defence
located close to the construction
compound. No adverse or beneficial
impacts are expected.

Route to avoid planning applications,
the Goxhill Realignment area,
the Ordnance Depot, Mineral
Consultation Zones and other
sensitive receptors.

Technical

Description of Main Technical Issues

Implications

Technical
Complexity

This Option is deemed to have a medium to high level
of technical complexity. National Grid has experience in
this field to complete a tunnel of this size. Additionally,
outside of National Grid tunnelling of this size and bigger
is routinely carried out. Typical safety hazards identified
for this Option include confined space, shaft instability,
drowning, failure of pressure head, welding and 3rd
party assets.

In terms of Technical Issues, this Option largely
complies with guiding principles. Safety risks
should be reduced to an acceptable level. In
terms of Safety, this Option largely complies with
guiding principles.

Delivery

There is a potential for construction delivery or
programme delay.

Technology

The technology to construct a tunnel of this size is
widely available outside of National Grid and used
around the world. Additionally, National Grid has had
experience of tunnels of this size.

Capacity

This construction project option would replace the
existing capacity requirements.

Sourcing the appropriate tunnelling expertise to
construct the tunnel to meet the project delivery
programme.

Network Efficiency No network efficiencies as it is a like for like replacement The technical complexity of a tunnel construction
/ benefits
pipeline. The benefit of this option is it removes the risk will have a low risk of failure and an alternative
solution will have to be determined.
of seabed erosion compared to a trenched solution.
Also, the Humber Estuary navigable channel will not
impact on the tunnel during construction and its whole
life operation due to its depth of construction.

If avoidance of Mineral Consultation
Zones is not possible, development
should be in accordance with the
East Riding Local Plan, Policy ENV40
and may have to undergo further
consultation with the relevant bodies.

Traffic and transport impacts will
be mitigated by close liaison with
the highways authorities and the
development of a construction phase
Traffic Management Plan.

Due to the amount of waste to be
removed, significant adverse residual
impacts upon the road network
are expected, but these will be
temporary during the construction
period and mitigated wherever
possible.

No mitigation is required.

None.

Overall Technical impact: This Option would deliver the existing capacity of the No. 9 Feeder. The construction method for
this Option is deemed to have a medium to high level of technical complexity. The technology is available to complete the
construction and National Grid has experience of tunnel construction of this size and length. Typical hazards identified for this
Option include confined space, shaft instability, drowning, failure of pressure head, welding and 3rd party assets, however it is
considered that safe systems of working and the knowledge of experienced staff should reduce any risks to an acceptable level.
Cost

Cost Estimate

Capital Cost

£117.7m

Life time Cost

£45m

Comments
Life time cost derived from high level estimates

Overall cost: All tunnel options are more expensive than open cut options. This tunnel Route Corridor compares favourably
against all other tunnel Route Corridors.

Overall Socio-economic impact: Some minor adverse residual impacts upon Economic Activity are expected, but these will be
temporary during the construction period. Impacts from Traffic movements are likely to be significant and further consultation will
need to be undertaken to ensure effective mitigation.
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Stage 2 Options Appraisal Summary Table (OAST): Route Corridor 3 (Tunnel)
Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Potential for adverse landscape
effects on 2 National Character
Areas, a Regional Landscape
Character Area, a Conservation Area,
2 Grade II listed buildings and 13
Scheduled Monuments all during the
construction phase.

Strategic consideration should
be used when the routing of the
pipeline and locating of areas of
construction and storage (within
the broad width/area of the Route
Corridor) are considered. This could
help to reduce adverse landscape
effects for the construction phase
on the Conservation Area, Listed
Building, Scheduled Monuments
and the National and the Regional
Landscape Character Areas given
the broad width of the Route
Corridor. However there could still be
potential for residual adverse effects
on the setting of the Listed Building
and the Conservation Area (although
the latter is unlikely to experience
any direct effects), if the pipeline is
located in close proximity to them.
There could also be potential residual
adverse effects on the character
areas during the operational
phase of the project resulting from
unavoidable vegetation loss, which
due to the flat and open landscape
and sparse/sporadic nature of the
vegetation in both areas, could have
a significant impact (as well as being
highly visible) within localised areas.
Replacement mitigation planting
could be undertaken, although
there would still be some residual
detriment to landscape character on
a localised level until the vegetation
cover can fully establish.

There is potential for adverse effects
during the construction phases on
residential and recreational users,
some of which may experience
close proximity adverse views of the
pipeline construction.

Strategic consideration should
be used when the routing of the
pipeline and micro-siting of areas
of construction and storage (within
the broad width/area of the Route
Corridor) are considered. This would
help to reduce the potential effects
on the residential and recreational
receptors during the construction
phase of the project.
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Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Ecology

The Humber Estuary is of very high
biodiversity value and is designated
as an SPA, SAC, Ramsar, IBA
and SSSI. Given the international
importance of the habitat, it will
be necessary to demonstrate that
any scheme does not have an
adverse effect on the integrity of
the constituent qualifying habitats
and species. There is the potential
for adverse impacts during the
construction phase which include
habitat loss/damage/fragmentation,
risk of pollution, disturbance and the
introduction of invasive species.

The tunnel shaft and its associated
infrastructure will be carefully sited to
avoid effects from habitat loss. The
working area will be restricted to an
absolute minimum to reduce effects
from habitat loss and disturbance
and habitat corridors will be retained
if land take is required. A buffer
area between the tunnel shaft and
designated sites will be implemented
and will be as wide as possible
to reduce potential effects from
disturbance. The construction phase
will aim to avoid sensitive periods
of qualifying features of designated
sites. An effective management
plan will be implemented for lighting
used during construction and a biosecurity risk assessment should be
carried out to ensure the spread
of invasive species is avoided
during construction. Construction
machinery will be regularly inspected
and cleaned to reduce the spread
of invasive species. Pollution
prevention control measures and the
implementation of relevant licences
will be required to reduce potential
effects from water and air pollutants
generated during construction.

Based on the assumption that the
mitigation measures are successfully
implemented then it is expected that
impacts can be significantly reduced
to insignificant.

Residual Effects and Implications

Environment
Landscape
and Visual
Amenity

Sub Topics

It should be possible to avoid many
of the adverse landscape effects
on the receptors discussed through
careful and considered alignment of
the pipeline given the broad width of
the Route Corridor. However there
is still potential for adverse residual
landscape effects (during operational
phases) resulting from the potential
loss of hedgerows and/or trees
within the National and Regional
Landscape Character Areas.
However there is still potential
for adverse visual effects during
construction due to the close
proximity of the area of works to
the receptors, although this will
only be short-term and likely to be
constrained to small areas.

A Habitats Regulation Assessment
will be required should this option be
taken forward.
Historic
The construction of the tunnel option
Environment could result in a visual impact on
the setting of heritage assets during
the construction phase, although
impacts would be fewer and more
localised than for excavated trench
construction. There could also be a
physical impact on heritage assets,
although this would be limited to the
construction phase only.

Sensitive planning and careful
alignment of the pipeline route and
its associated infrastructure, such
as construction compounds and
any above ground infrastructure,
will reduce the potential for physical
impacts.

Any physical impacts caused by the
proposed development will result
in an adverse impact. The visual
impact on the setting of an asset
or the character of a Conservation
Area could also result in an adverse
impact.

Mitigation against physical
impacts may include work such as
geophysical survey, archaeological
watching brief, excavation, or
building recording.

Assuming physical impacts on
heritage assets can be avoided,
and the impacts on the setting of
assets can be limited by screening
or removed by design, the impact
on setting/character would be
significantly reduced.

Mitigation against visual impacts
may include the selective siting of
structures and limiting the size of
structures/installations, or elements
such as tree planting to provide
screening; although the use of such
screening may cause a visual impact.

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Local Air
Quality

This Option has the potential to
affect both residential receptors and
ecologically sensitive sites through
dust deposition and emissions from
construction vehicles and plant
during the construction phase.

It will be possible to avoid
significant air quality impacts
through the implementation of
standard mitigation measures,
application of good practice, vehicle
speed restrictions and sensitive
construction techniques.

It is assumed at this stage that
effective mitigation will significantly
reduce the risk of air quality impacts.

Water

This Option has the potential to
affect residential receptors through
annoyance and loss of amenity
during construction. Ecologically
sensitive sites may also be impacted
upon due to potential noise and
vibration effects during construction.

Planning and design of the route to
avoid residential and ecologically
sensitive receptors, together with
implementation of mitigation
measures and the application of
good site practices, should help to
reduce impacts at receptors.

Following implementation of
appropriate planning and design
considerations and mitigation
measures, it should be possible to
avoid significant noise and vibration
impacts at sensitive receptors.

With careful route alignment/
siting and the implementation
of standard pollution protection
measures to protect watercourses
and groundwater, it is considered
that most of the impacts can be
significantly reduced. Tunnelling
construction techniques would mean
it would be possible to significantly
reduce impacts to water quality in
the Humber Estuary. Environment
Agency consent will be required
for any works that impact flood
defences or Main Rivers. Any
works that impact upon Ordinary
Watercourses (non Main River
watercourses) will require consent
from the appropriate agency (Internal
Drainage Board, riparian owner,
Lead Local Flood Authority etc.).
Compensatory flood storage may
be required for works within the
flood plain. Appropriate location
of construction compounds and
appropriate site management will
be required to mitigate flood risks
during construction. Consideration
of Capital Flood and Coastal
Management Schemes will be
required in order to mitigate potential
impacts during construction and
operation.

The majority of impacts on flood
risk, watercourses and groundwater
can be significantly reduced through
standard mitigation techniques.

Noise and
Vibration

This Option creates a pollution risk
to the Humber Estuary protected
area, which will need careful
management and mitigation to
minimise impacts. There is also
a risk of potentially significant
short term and temporary water
quality impacts during construction
in terms of watercourses and
groundwater. There are also
potential impacts on flood risk
as result of: Impacts on flood
defences; impacts on watercourses;
loss of flood storage; impacts on
existing drainage infrastructure;
and direct risk of fluvial flooding
to the construction site. There will
be short term temporary impacts
during construction and mitigation
measures will need to be carefully
considered as the scheme develops.

The tunnel construction method
should ensure that noise and
vibration impacts upon the Humber
Estuary designation are reduced or
avoided, when compared with open
trenching.
Noise impacts in the construction
areas outside of the Estuary may
be increased with this Option but
could be mitigated with Best Practise
techniques.
Soils and
Geology

There are potential adverse
effects to areas of Grade 2 and
Grade 3 agricultural soils, Mineral
Consultation Zones and potentially
contaminated soils.
There are also several high risk
potential unexploded ordnances
(UXO) areas which have been
identified.

Potential adverse effects to
agricultural soils will be minimised
through standard construction
techniques which allow excavated
soils to be replaced following
construction with only limited
permanent land take. Topsoil will also
be segregated for reinstatement.

Potential effects are likely to be
limited and it should be possible to
minimise the majority of impacts
through choice of route and standard
construction techniques.

There is the potential for impacts
on the feasibility and operation of
planned Capital Flood and Coastal
Management Schemes during the
operational stage.

Overall Environmental impact: It is expected that the majority of potential adverse impacts can be avoided through sensitive
design or minimised by Best Practice construction methods.

The Mineral Consultation Zones are
small and may be avoided through
careful routing at detailed design
stage.
Disturbance of contaminated ground
may be avoided by routing around
potentially contaminated sites.
UXO risks will be mitigated by Best
Practice construction techniques.
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Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Socio-economics
Economic
Activity

Potential adverse impacts upon
residential properties in Goxhill and
Paull, local businesses, St Andrew’s
Church, Fort Paull Museum and
public footpaths during construction
from noise, traffic and visual amenity.

Restrict noisy operations to normal
working hours during weekdays,
implement a construction traffic
management plan to reduce
congestion and to avoid restricting
access to residential properties.

Some minor adverse residual
impacts upon Economic Activity
through noise, traffic and visual
amenity expected, but these will be
temporary during the construction
period.

Potential adverse impacts upon
several minor planning applications,
three major applications (Yorkshire
Potash Pipeline, Humber Gate Cable
Route and Able Logistics Park).

Impose a temporary diversion
of footpaths rather than closure,
wherever possible, during the
construction period.

Mitigation for the Able Logistics Park
development may not be possible.

There is potential for adverse
impacts upon onshore infrastructure
such as existing gas pipelines.
There is potential for adverse
impacts upon Mineral Consultation
Zone 11 from the pipeline trench.
There is the potential for beneficial
impacts upon local businesses
during construction due to the
increased working population.
Traffic and
Transport

Traffic and transport impacts are
likely to affect the local road network
during the construction period.
Deliveries of construction plant and
materials will be required plus limited
removal of spoil and waste.
The defunct Killingholme – Goxhill
railway line is adjacent to the
construction compound.

Aviation and The disused Goxhill Airfield is
Defence
located close to the construction
compound. No adverse or beneficial
impacts are expected.

Route to avoid planning applications,
the Goxhill Realignment area,
the Ordnance Depot, Mineral
Consultation Zones and other
sensitive receptors.
If avoidance of Mineral Consultation
Zones is not possible, development
should be in accordance with the
East Riding Local Plan, Policy ENV40
and may have to undergo further
consultation with the relevant bodies.
Traffic and transport impacts will
be mitigated by close liaison with
the highways authorities and the
development of a construction phase
Traffic Management Plan.
The defunct Killingholme – Goxhill
railway line will be avoided by the
construction compound.
No mitigation is required.

Due to the amount of waste to be
removed, significant adverse residual
impacts upon the road network
are expected, but these will be
temporary during the construction
period and mitigated wherever
possible.

None.

Overall Socio-economic impact: Some minor adverse residual impacts upon Economic Activity are expected, but these will be
temporary during the construction period. Impacts from Traffic movements are likely to be significant and further consultation will
need to be undertaken to ensure effective mitigation. Mitigation for the Able Logistics Park development may not be possible.
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Technical

Description of Main Technical Issues

Implications

Technical
Complexity

This Option is deemed to have a medium to high level
of technical complexity. National Grid has experience in
this field to complete a tunnel of this size. Additionally,
outside of National Grid tunnelling of this size and bigger
is routinely carried out. Typical safety hazards identified
for this Option include confined space, shaft instability,
drowning, failure of pressure head, welding and 3rd party
assets.

In terms of Technical Issues, this Option largely
complies with guiding principles. Safety risks
should be reduced to an acceptable level. In
terms of Safety, this Option largely complies with
guiding principles.

Delivery

There is a potential for construction delivery or
programme delay.

Technology

The technology to construct a tunnel of this size is widely
available outside of National Grid and used around the
world. Additionally, National Grid has had experience of
tunnels of this size.

Capacity

This construction project option would replace the
existing capacity requirements.

Network
Efficiency /
benefits

No network efficiencies as it is a like for like replacement The technical complexity of a tunnel construction
pipeline. The benefit of this option is it removes the risk
will have a low risk of failure and an alternative
of seabed erosion compared to a trenched solution. Also, solution will have to be determined.
the Humber Estuary navigable channel will not impact on
the tunnel during construction and its whole life operation
due to its depth of construction.

Sourcing the appropriate tunnelling expertise to
construct the tunnel to meet the project delivery
programme.

Overall Technical impact: This Option would deliver the existing capacity of the No. 9 Feeder. The construction method for this
Option is deemed to have a medium to high level of technical complexity. The technology is available to complete the construction
and National Grid has experience of tunnel construction of this size and length. Typical hazards identified for this Option include
confined space, shaft instability, drowning, failure of pressure head, welding and 3rd party assets, however it is considered that
safe systems of working and the knowledge of experienced staff should reduce any risks to an acceptable level.
Cost

Cost Estimate

Capital Cost

£135.5m

Life time Cost

£45m

Comments
Life time costs derived from high level estimates.

Overall cost: All tunnel options are more expensive than open cut options. This tunnel Route Corridor compares favourably
against tunnel Route Corridors 1, 4 and 5, but is more expensive than tunnel Route Corridor 2.

Stage 2 Options Appraisal Summary Table (OAST): Route Corridor 4 (Tunnel)
Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Potential for adverse landscape
effects on 2 National Character
Areas, a Regional Landscape
Character Area, a Conservation
Area, a Grade I listed building, 2
Grade II listed buildings and 21
Scheduled Monuments all during the
construction phase.

Strategic consideration should
be used when the routing of the
pipeline and locating of areas of
construction and storage (within
the broad width/area of the Route
Corridor) are considered. This could
help to reduce adverse landscape
effects for the construction phase
on the Conservation Area, Listed
Building, Scheduled Monuments
and the National and the Regional
Landscape Character Areas.
However there could still be potential
for residual adverse effects on the
setting of the Listed Building and the
Conservation Area if the pipeline is
located in close proximity to them.
There could also be potential residual
adverse effects on the character
areas during the operational
phase of the project resulting from
unavoidable vegetation loss, which
due to the flat and open landscape
and sparse/sporadic nature of the
vegetation in both areas, could have
a significant impact (as well as being
highly visible) within localised areas.
Replacement mitigation planting
could be undertaken, although
there would still be some residual
detriment to landscape character on
a localised level until the vegetation
cover can fully establish.

There is potential for adverse effects
during the construction phases on
residential and recreational users,
some of which may experience
close proximity adverse views of the
pipeline construction.

Strategic consideration should
be used when the routing of the
pipeline and micro-siting of areas
of construction and storage (within
the broad width/area of the Route
Corridor) are considered. This would
help to reduce the potential effects
on the residential and recreational
receptors during the construction
phases of the project.

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Ecology

The Humber Estuary is of very high
biodiversity value and is designated
as an SPA, SAC, Ramsar, IBA
and SSSI. Given the international
importance of the habitat, it will
be necessary to demonstrate that
any scheme does not have an
adverse effect on the integrity of
the constituent qualifying habitats
and species. There is the potential
for adverse impacts during the
construction phase which include
habitat loss/damage/fragmentation,
risk of pollution, disturbance and the
introduction of invasive species.

The tunnel shaft and its associated
infrastructure will be carefully sited to
avoid effects from habitat loss. The
working area will be restricted to an
absolute minimum to reduce effects
from habitat loss and disturbance
and habitat corridors will be retained
if land take is required. A buffer
area between the tunnel shaft and
designated sites will be implemented
and will be as wide as possible
to reduce potential effects from
disturbance. The construction phase
will aim to avoid sensitive periods
of qualifying features of designated
sites. An effective management
plan will be implemented for lighting
used during construction and a biosecurity risk assessment should be
carried out to ensure the spread
of invasive species is avoided
during construction. Construction
machinery will be regularly inspected
and cleaned to reduce the spread
of invasive species. Pollution
prevention control measures and the
implementation of relevant licences
will be required to reduce potential
effects from water and air pollutants
generated during construction.

Based on the assumption that the
mitigation measures are successfully
implemented then it is expected that
impacts can be significantly reduced
to insignificant.

Residual Effects and Implications

Environment
Landscape
and Visual
Amenity

Sub Topics

It should be possible to avoid many
of the adverse landscape effects
on the receptors discussed through
careful and considered alignment of
the pipeline given the broad width of
the Route Corridor. However there
is still potential for adverse residual
landscape effects (during operational
phases) resulting from the potential
loss of hedgerows and/or trees
within the National and Regional
Landscape Character Areas.
It should be possible to avoid many
of the adverse visual effects on the
receptors discussed through careful
and considered alignment of the
pipeline given the broad width of the
Route Corridor. However there is still
potential for adverse visual effects
during construction due to the close
proximity of the area of works to
the receptors, although this will
only be short-term and likely to be
constrained to small areas.

A Habitats Regulation Assessment
will be required should this option be
taken forward.
Historic
The construction of the tunnel option
Environment could result in a visual impact on
the setting of heritage assets during
the construction phase, although
impacts would be fewer and more
localised than for excavated trench
construction. There could also be a
physical impact on heritage assets,
although this would be limited to the
construction phase only.

Sensitive planning and careful
alignment of the pipeline route and
its associated infrastructure, such
as construction compounds and
any above ground infrastructure,
will reduce the potential for physical
impacts.

Any physical impacts caused by the
proposed development will result
in an adverse impact. The visual
impact on the setting of an asset
or the character of a Conservation
Area could also result in an adverse
impact.

Mitigation against physical
impacts may include work such as
geophysical survey, archaeological
watching brief, excavation, or
building recording.

Assuming physical impacts on
heritage assets can be avoided,
and the impacts on the setting of
assets can be limited by screening
or removed by design, the impact
on setting/character would be
significantly reduced.

Mitigation against visual impacts
may include the selective siting of
structures and limiting the size of
structures/installations, or elements
such as tree planting to provide
screening; although the use of such
screening may cause a visual impact.
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Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Local Air
Quality

This Option has the potential to
affect both residential receptors and
ecologically sensitive sites through
dust deposition and emissions from
construction vehicles and plant
during the construction phase.

It will be possible to avoid
significant air quality impacts
through the implementation of
standard mitigation measures,
application of good practice, vehicle
speed restrictions and sensitive
construction techniques.

It is assumed at this stage that
effective mitigation will significantly
reduce the risk of air quality impacts.

Water

This Option has the potential to
affect residential receptors through
annoyance and loss of amenity
during construction. Ecologically
sensitive sites may also be impacted
upon due to potential noise and
vibration effects during construction.

Planning and design of the route to
avoid residential and ecologically
sensitive receptors, together with
implementation of mitigation
measures and the application of
good site practices, should help to
reduce impacts at receptors.

Following implementation of
appropriate planning and design
considerations and mitigation
measures, it should be possible to
avoid significant noise and vibration
impacts at sensitive receptors.

With careful route alignment/
siting and the implementation
of standard pollution protection
measures to protect watercourses
and groundwater, it is considered
that most of the impacts can be
significantly reduced. Tunnelling
construction techniques would mean
it would be possible to significantly
reduce impacts to water quality in
the Humber Estuary. Environment
Agency consent will be required
for any works that impact flood
defences or Main Rivers. Any
works that impact upon Ordinary
Watercourses (non Main River
watercourses) will require consent
from the appropriate agency (Internal
Drainage Board, riparian owner,
Lead Local Flood Authority etc.).
Compensatory flood storage may
be required for works within the
flood plain. Appropriate location
of construction compounds and
appropriate site management will
be required to mitigate flood risks
during construction. Consideration
of Capital Flood and Coastal
Management Schemes will be
required in order to mitigate potential
impacts during construction and
operation.

The majority of impacts on flood
risk, watercourses and groundwater
can be significantly reduced through
standard mitigation techniques.

Noise and
Vibration

This Option creates a pollution risk
to the Humber Estuary protected
area, which will need careful
management and mitigation to
minimise impacts. There is also
a risk of potentially significant
short term and temporary water
quality impacts during construction
in terms of watercourses and
groundwater. There are also
potential impacts on flood risk
as result of: Impacts on flood
defences; impacts on watercourses;
loss of flood storage; impacts on
existing drainage infrastructure;
and direct risk of fluvial flooding
to the construction site. There will
be short term temporary impacts
during construction and mitigation
measures will need to be carefully
considered as the scheme develops.

The tunnel construction method
should ensure that noise and
vibration impacts upon the Humber
Estuary designation are reduced or
avoided, when compared with open
trenching.
Noise impacts in the construction
areas outside of the Estuary may
be increased with this Option but
could be mitigated with Best Practise
techniques.
Soils and
Geology

There are potential adverse
effects to areas of Grade 2 and
Grade 3 agricultural soils, Mineral
Consultation Zones, a Coal Mining
Consultation Area and potentially
contaminated soils.
There are also several high risk
potential unexploded ordnances
(UXO) areas which have been
identified.

Potential adverse effects to
agricultural soils will be minimised
through standard construction
techniques which allow excavated
soils to be replaced following
construction with only limited
permanent land take. Topsoil will also
be segregated for reinstatement.
The Mineral Consultation Zones are
small and may be avoided through
careful routing at detailed design
stage.
The Coal Mining Consultation
Area will require liaison with the
appropriate bodies to ensure impacts
are mitigated, if possible.
Disturbance of contaminated ground
may be avoided by routing around
potentially contaminated sites.
UXO risks will be mitigated by Best
Practice construction techniques.
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Potential effects are likely to be
limited and it should be possible to
minimise the majority of impacts
through choice of route and standard
construction techniques.
Impacts upon the Coal Mining
Consultation Area may not be
possible to mitigate.

There is the potential for impacts
on the feasibility and operation of
planned Capital Flood and Coastal
Management Schemes during the
operational stage.

Overall Environmental impact: It is expected that the majority of potential adverse impacts can be avoided through sensitive
design or minimised by Best Practice construction methods. Impacts upon the Coal Mining Consultation Zone will need to be
established.

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Socio-economics
Economic
Activity

Potential adverse impacts upon
residential properties in Goxhill and
Paull, local businesses, St Andrew’s
Church, Fort Paull Museum and
public footpaths during construction
from noise, traffic and visual amenity.

Restrict noisy operations to normal
working hours during weekdays,
implement a construction traffic
management plan to reduce
congestion and to avoid restricting
access to residential properties.

Some minor adverse residual
impacts upon Economic Activity
through noise, traffic and visual
amenity expected, but these will be
temporary during the construction
period.

Potential adverse impacts upon
several minor planning applications,
three major applications (Yorkshire
Potash Pipeline, Humber Gate Cable
Route and Able Logistics Park).

Impose a temporary diversion
of footpaths rather than closure,
wherever possible, during the
construction period.

Mitigation for the Able Logistics Park
development may not be possible.

There is potential for adverse
impacts upon onshore infrastructure
such as existing gas pipelines.
There is potential for adverse
impacts upon Mineral Consultation
Zones 10 and 11 from the pipeline
trench.
There is the potential for beneficial
impacts upon local businesses
during construction due to the
increased working population.
Traffic and
Transport

Traffic and transport impacts are
likely to affect the local road network
during the construction period.
Deliveries of construction plant and
materials will be required plus limited
removal of spoil and waste.

Route to avoid planning applications,
the Goxhill Realignment area,
the Ordnance Depot, Mineral
Consultation Zones and other
sensitive receptors.

The defunct Killingholme – Goxhill
The defunct Killingholme – Goxhill
railway line will be avoided by the
railway line is adjacent to the
construction compound and pipeline
construction compound and pipeline route.
route.
Aviation and The disused Goxhill Airfield is
Defence
located close to the construction
compound. No adverse or beneficial
impacts are expected.

No mitigation is required.

Description of Main Technical Issues

Implications

Technical
Complexity

This Option is deemed to have a medium to high level
of technical complexity. National Grid has experience in
this field to complete a tunnel of this size. Additionally,
outside of National Grid tunnelling of this size and bigger
is routinely carried out. Typical safety hazards identified
for this Option include confined space, shaft instability,
drowning, failure of pressure head, welding and 3rd party
assets.

In terms of Technical Issues, this Option largely
complies with guiding principles. Safety risks
should be reduced to an acceptable level. In
terms of Safety, this Option largely complies with
guiding principles.

Delivery

There is a potential for construction delivery or
programme delay.

Technology

The technology to construct a tunnel of this size is widely Sourcing the appropriate tunnelling expertise to
construct the tunnel to meet the project delivery
available outside of National Grid and used around the
world. Additionally, National Grid has had experience of programme.
tunnels of this size.

Capacity

This construction project option would replace the
existing capacity requirements.

Network Efficiency No network efficiencies as it is a like for like replacement The technical complexity of a tunnel construction
/ benefits
pipeline. The benefit of this option is it removes the risk
will have a low risk of failure and an alternative
solution will have to be determined.
of seabed erosion compared to a trenched solution.
Also, the Humber Estuary navigable channel will not
impact on the tunnel during construction and its whole
life operation due to its depth of construction.

If avoidance of Mineral Consultation
Zones is not possible, development
should be in accordance with the
East Riding Local Plan, Policy ENV40
and may have to undergo further
consultation with the relevant bodies.
Traffic and transport impacts will
be mitigated by close liaison with
the highways authorities and the
development of a construction phase
Traffic Management Plan.

Technical

Due to the amount of waste to be
removed, significant adverse residual
impacts upon the road network
are expected, but these will be
temporary during the construction
period and mitigated wherever
possible.

Overall Technical impact: This Option would deliver the existing capacity of the No. 9 Feeder. The construction method for this
Option is deemed to have a medium to high level of technical complexity. The technology is available to complete the construction
and National Grid has experience of tunnel construction of this size and length. Typical hazards identified for this Option include
confined space, shaft instability, drowning, failure of pressure head, welding and 3rd party assets, however it is considered that
safe systems of working and the knowledge of experienced staff should reduce any risks to an acceptable level.
Cost

Cost Estimate

Capital Cost

£147.5m

Life time Cost

£45m

Comments
Life time costs derived from high level estimates.

Overall cost: All tunnel options are more expensive than open cut options. This tunnel Route Corridor is the most expensive of all
options.

None.

Overall Socio-economic impact: Some minor adverse residual impacts upon Economic Activity are expected, but these will be
temporary during the construction period. Impacts from Traffic movements are likely to be significant and further consultation will
need to be undertaken to ensure effective mitigation. Mitigation for the Able Logistics Park development may not be possible.
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Stage 2 Options Appraisal Summary Table (OAST): Route Corridor 5 (Tunnel)
Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Potential for adverse landscape
effects on 2 National Character
Areas, a Regional Landscape
Character Area, a Conservation
Area, a Grade I listed building, 2
Grade II listed buildings and 22
Scheduled Monuments all during the
construction phase.

Strategic consideration should
be used when the routing of the
pipeline and locating of areas of
construction and storage (within
the broad width/area of the Route
Corridor) are considered. This could
help to reduce adverse landscape
effects for the construction phase
on the Conservation Area, Listed
Building, Scheduled Monuments
and the National and the Regional
Landscape Character Areas.
However there could still be potential
for residual adverse effects on the
setting of the Listed Building and the
Conservation Area if the pipeline is
located in close proximity to them.
There could also be potential residual
adverse effects on the character
areas during the operational
phase of the project resulting from
unavoidable vegetation loss, which
due to the flat and open landscape
and sparse/sporadic nature of the
vegetation in both areas, could have
a significant impact (as well as being
highly visible) within localised areas.
Replacement mitigation planting
could be undertaken, although
there would still be some residual
detriment to landscape character on
a localised level until the vegetation
cover can fully establish.

There is potential for adverse effects
during the construction phases on
residential and recreational users,
some of which may experience
close proximity adverse views of the
pipeline construction.

Strategic consideration should
be used when the routing of the
pipeline and micro-siting of areas
of construction and storage (within
the broad width/area of the Route
Corridor) are considered. This would
help to reduce the potential effects
on the residential and recreational
receptors during the construction
phase of the project.

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Ecology

The Humber Estuary is of very high
biodiversity value and is designated
as an SPA, SAC, Ramsar, IBA
and SSSI. Given the international
importance of the habitat, it will
be necessary to demonstrate that
any scheme does not have an
adverse effect on the integrity of
the constituent qualifying habitats
and species. There is the potential
for adverse impacts during the
construction phase which include
habitat loss/damage/fragmentation,
risk of pollution, disturbance and the
introduction of invasive species.

The tunnel shaft and its associated
infrastructure will be carefully sited to
avoid effects from habitat loss. The
working area will be restricted to an
absolute minimum to reduce effects
from habitat loss and disturbance
and habitat corridors will be retained
if land take is required. A buffer
area between the tunnel shaft and
designated sites will be implemented
and will be as wide as possible
to reduce potential effects from
disturbance. The construction phase
will aim to avoid sensitive periods
of qualifying features of designated
sites. An effective management
plan will be implemented for lighting
used during construction and a biosecurity risk assessment should be
carried out to ensure the spread
of invasive species is avoided
during construction. Construction
machinery will be regularly inspected
and cleaned to reduce the spread
of invasive species. Pollution
prevention control measures and the
implementation of relevant licences
will be required to reduce potential
effects from water and air pollutants
generated during construction.

Based on the assumption that the
mitigation measures are successfully
implemented then it is expected that
impacts can be significantly reduced
to insignificant.

Residual Effects and Implications

Environment
Landscape
and Visual
Amenity

Sub Topics

It should be possible to avoid many
of the adverse landscape effects
on the receptors discussed through
careful and considered alignment of
the pipeline given the broad width of
the Route Corridor. However there
is still potential for adverse residual
landscape effects (during operational
phases) resulting from the potential
loss of hedgerows and/or trees
within the National and Regional
Landscape Character Areas.
It should be possible to avoid many
of the adverse visual effects on the
receptors discussed through careful
and considered alignment of the
pipeline given the broad width of the
Route Corridor. However there is still
potential for adverse visual effects
during construction due to the close
proximity of the area of works to
the receptors, although this will
only be short-term and likely to be
constrained to small areas.

A Habitats Regulation Assessment
will be required should this option be
taken forward.
Historic
The construction of the tunnel option
Environment could result in a visual impact on
the setting of heritage assets during
the construction phase, although
impacts would be fewer and more
localised than for excavated trench
construction. There could also be a
physical impact on heritage assets,
although this would be limited to the
construction phase only.

Sensitive planning and careful
alignment of the pipeline route and
its associated infrastructure, such
as construction compounds and
any above ground infrastructure,
will reduce the potential for physical
impacts.

Any physical impacts caused by the
proposed development will result
in an adverse impact. The visual
impact on the setting of an asset
or the character of a Conservation
Area could also result in an adverse
impact.

Mitigation against physical
impacts may include work such as
geophysical survey, archaeological
watching brief, excavation, or
building recording.

Assuming physical impacts on
heritage assets can be avoided,
and the impacts on the setting of
assets can be limited by screening
or removed by design, the impact
on setting/character would be
significantly reduced.

Mitigation against visual impacts
may include the selective siting of
structures and limiting the size of
structures/installations, or elements
such as tree planting to provide
screening; although the use of such
screening may cause a visual impact.
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Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Local Air
Quality

This Option has the potential to
affect both residential receptors and
ecologically sensitive sites through
dust deposition and emissions from
construction vehicles and plant
during the construction phase.

It will be possible to avoid
significant air quality impacts
through the implementation of
standard mitigation measures,
application of good practice, vehicle
speed restrictions and sensitive
construction techniques.

It is assumed at this stage that
effective mitigation will significantly
reduce the risk of air quality impacts.

Water

This Option has the potential to
affect residential receptors through
annoyance and loss of amenity
during construction. Ecologically
sensitive sites may also be impacted
upon due to potential noise and
vibration effects during construction.

Planning and design of the route to
avoid residential and ecologically
sensitive receptors, together with
implementation of mitigation
measures and the application of
good site practices, should help to
reduce impacts at receptors.

Following implementation of
appropriate planning and design
considerations and mitigation
measures, it should be possible to
avoid significant noise and vibration
impacts at sensitive receptors.

With careful route alignment/
siting and the implementation
of standard pollution protection
measures to protect watercourses
and groundwater, it is considered
that most of the impacts can be
significantly reduced. Tunnelling
construction techniques would mean
it would be possible to significantly
reduce impacts to water quality in
the Humber Estuary. Environment
Agency consent will be required
for any works that impact flood
defences or Main Rivers. Any
works that impact upon Ordinary
Watercourses (non Main River
watercourses) will require consent
from the appropriate agency (Internal
Drainage Board, riparian owner,
Lead Local Flood Authority etc.).
Compensatory flood storage may
be required for works within the
flood plain. Appropriate location
of construction compounds and
appropriate site management will
be required to mitigate flood risks
during construction. Consideration
of Capital Flood and Coastal
Management Schemes will be
required in order to mitigate potential
impacts during construction and
operation.

The majority of impacts on flood
risk, watercourses and groundwater
can be significantly reduced through
standard mitigation techniques.

Noise and
Vibration

This Option creates a pollution risk
to the Humber Estuary protected
area, which will need careful
management and mitigation to
minimise impacts. There is also
a risk of potentially significant
short term and temporary water
quality impacts during construction
in terms of watercourses and
groundwater. There are also
potential impacts on flood risk
as result of: Impacts on flood
defences; impacts on watercourses;
loss of flood storage; impacts on
existing drainage infrastructure;
and direct risk of fluvial flooding
to the construction site. There will
be short term temporary impacts
during construction and mitigation
measures will need to be carefully
considered as the scheme develops.

The tunnel construction method
should ensure that noise and
vibration impacts upon the Humber
Estuary designation are reduced or
avoided, when compared with open
trenching.
Noise impacts in the construction
areas outside of the Estuary may
be increased with this Option but
could be mitigated with Best Practise
techniques.
Soils and
Geology

There are potential adverse
effects to areas of Grade 2 and
Grade 3 agricultural soils, Mineral
Consultation Zones, a Coal Mining
Consultation Area and potentially
contaminated soils.
There are also several high risk
potential unexploded ordnances
(UXO) areas which have been
identified.

Potential adverse effects to
agricultural soils will be minimised
through standard construction
techniques which allow excavated
soils to be replaced following
construction with only limited
permanent land take. Topsoil will also
be segregated for reinstatement.
The Mineral Consultation Zones are
small and may be avoided through
careful routing at detailed design
stage.

Potential effects are likely to be
limited and it should be possible to
minimise the majority of impacts
through choice of route and standard
construction techniques.
Impacts upon the Coal Mining
Consultation Area may not be
possible to mitigate.

There is the potential for impacts
on the feasibility and operation of
planned Capital Flood and Coastal
Management Schemes during the
operational stage.

Overall Environmental impact: It is expected that the majority of potential adverse impacts can be avoided through sensitive
design or minimised by Best Practice construction methods. Impacts upon the Coal Mining Consultation Zone will need to be
established.

The Coal Mining Consultation
Area will require liaison with the
appropriate bodies to ensure impacts
are mitigated, if possible.
Disturbance of contaminated ground
may be avoided by routing around
potentially contaminated sites.
UXO risks will be mitigated by Best
Practice construction techniques.
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Sub Topics

Main Potential Effects (Adverse
and Beneficial)

Key Mitigation Required

Residual Effects and Implications

Socio-economics
Economic
Activity

Potential adverse impacts upon
residential properties in Goxhill and
Paull, local businesses, St Andrew’s
Church, Fort Paull Museum and
public footpaths during construction
from noise, traffic and visual amenity.

Restrict noisy operations to normal
working hours during weekdays,
implement a construction traffic
management plan to reduce
congestion and to avoid restricting
access to residential properties.

Some minor adverse residual
impacts upon Economic Activity
through noise, traffic and visual
amenity expected, but these will be
temporary during the construction
period.

Potential adverse impacts upon
several minor planning applications,
five major applications (Yorkshire
Potash Pipeline, Humber Gate Cable
Route, Able Logistics Park, North
Killingholme Power Station and Able
Marine Park (compensation area)).

Impose a temporary diversion
of footpaths rather than closure,
wherever possible, during the
construction period.

Mitigation for the Able Logistics Park
development may not be possible.

There is potential for adverse
impacts upon onshore infrastructure
such as existing gas pipelines.
There is potential for adverse
impacts upon Mineral Consultation
Zones 10 and 11 from the pipeline
trench.
There is the potential for beneficial
impacts upon local businesses
during construction due to the
increased working population.
Traffic and
Transport

Traffic and transport impacts are
likely to affect the local road network
during the construction period.
Deliveries of construction plant and
materials will be required plus limited
removal of spoil and waste.
The defunct Killingholme – Goxhill
railway line is adjacent to the
construction compound and is
crossed by the pipeline route.

Aviation and The disused Goxhill Airfield is
Defence
located close to the construction
compound. No adverse or beneficial
impacts are expected.

Route to avoid planning applications,
the Goxhill Realignment area,
the Ordnance Depot, Mineral
Consultation Zones and other
sensitive receptors.

The defunct Killingholme – Goxhill
railway line will be avoided by the
construction compound and the
pipeline crossing will be designed to
accommodate railway requirements
and specifications.
No mitigation is required.

Due to the amount of waste to be
removed, significant adverse residual
impacts upon the road network
are expected, but these will be
temporary during the construction
period and mitigated wherever
possible.

None.

Overall Socio-economic impact: Some minor adverse residual impacts upon Economic Activity are expected, but these will be
temporary during the construction period. Impacts from Traffic movements are likely to be significant and further consultation will
need to be undertaken to ensure effective mitigation. Mitigation for the Able Logistics Park development may not be possible.
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Description of Main Technical Issues

Implications

Technical
Complexity

This Option is deemed to have a medium to high level
of technical complexity. National Grid has experience in
this field to complete a tunnel of this size. Additionally,
outside of National Grid tunnelling of this size and bigger
is routinely carried out. Typical safety hazards identified
for this Option include confined space, shaft instability,
drowning, failure of pressure head, welding and 3rd
party assets.

In terms of Technical Issues, this Option largely
complies with guiding principles. Safety risks
should be reduced to an acceptable level. In
terms of Safety, this Option largely complies with
guiding principles.

Delivery

There is a potential for construction delivery or
programme delay.

Technology

The technology to construct a tunnel of this size is
widely available outside of National Grid and used
around the world. Additionally, National Grid has had
experience of tunnels of this size.

Capacity

This construction project option would replace the
existing capacity requirements.

Sourcing the appropriate tunnelling expertise to
construct the tunnel to meet the project delivery
programme.

Network Efficiency No network efficiencies as it is a like for like replacement The technical complexity of a tunnel construction
/ benefits
pipeline. The benefit of this option is it removes the risk will have a low risk of failure and an alternative
solution will have to be determined.
of seabed erosion compared to a trenched solution.
Also, the Humber Estuary navigable channel will not
impact on the tunnel during construction and its whole
life operation due to its depth of construction.

If avoidance of Mineral Consultation
Zones is not possible, development
should be in accordance with the
East Riding Local Plan, Policy ENV40
and may have to undergo further
consultation with the relevant bodies.

Traffic and transport impacts will
be mitigated by close liaison with
the highways authorities and the
development of a construction phase
Traffic Management Plan.

Technical

Overall Technical impact: This Option would deliver the existing capacity of the No. 9 Feeder. The construction method for this
Option is deemed to have a medium to high level of technical complexity. The technology is available to complete the construction
and National Grid has experience of tunnel construction of this size and length. Typical hazards identified for this Option include
confined space, shaft instability, drowning, failure of pressure head, welding and 3rd party assets, however it is considered that
safe systems of working and the knowledge of experienced staff should reduce any risks to an acceptable level.
Cost

Cost Estimate

Capital Cost

£141.5m

Life time Cost

£45m

Comments

Life time costs derived from high level estimates.

Overall cost: All tunnel options are more expensive than open cut options. This tunnel Route Corridor compares favourably
against tunnel Route Corridor 4, but is more expensive than tunnel Route Corridors 1, 2 and 3.

Appendix 5 Figure 1 - Area of Search
Scale 1:70,000

This document has been prepared by AECOM for the sole use of our Client (the “Client”) and in accordance with generally accepted consultancy principles, the budget for fees and terms of reference agreed between AECOM and the Client.
Any information provided by third parties and referred to herein has not been checked or verified by AECOM, unless otherwise expressly stated in the document. No third party may rely upon this document without the prior and express written agreement of AECOM.

©Crown copyright. All rights reserved. License Number 100019139

Number 9 Feeder Replacement Project Final Route Corridor Investigation Study - May 2013 61

Appendix 5 Figure 2 - Route Corridor Options
Scale 1:70,000

This document has been prepared by AECOM for the sole use of our Client (the “Client”) and in accordance with generally accepted consultancy principles, the budget for fees and terms of reference agreed between AECOM and the Client.
Any information provided by third parties and referred to herein has not been checked or verified by AECOM, unless otherwise expressly stated in the document. No third party may rely upon this document without the prior and express written agreement of AECOM.

62 Number 9 Feeder Replacement Project Final Route Corridor Investigation Study - May 2013

©Crown copyright. All rights reserved. License Number 100019139

Appendix 5 Figure 2 (i) – Route Corridor 1
Scale 1:70,000

This document has been prepared by AECOM for the sole use of our Client (the “Client”) and in accordance with generally accepted consultancy principles, the budget for fees and terms of reference agreed between AECOM and the Client.
Any information provided by third parties and referred to herein has not been checked or verified by AECOM, unless otherwise expressly stated in the document. No third party may rely upon this document without the prior and express written agreement of AECOM.

©Crown copyright. All rights reserved. License Number 100019139

Number 9 Feeder Replacement Project Final Route Corridor Investigation Study - May 2013 63

Appendix 5 Figure 2 (ii) – Route Corridor 2
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Appendix 5 Figure 2 (iv) – Route Corridor 4
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Appendix 5 Figure 5 – Additional Secondary Constraints
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Appendix 5 Figure 6 – Statutory Nature Conservation Sites
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Appendix 5 Figure 8 – Historic Environment Features
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Appendix 5 Figure 9 – National Character Areas
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Appendix 5 Figure 10 – Landscape Designations
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Appendix 5 Figure 11 – Landscape Character
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Appendix 5 Figure 12 – Geological Sites and Potentially Contaminated Land
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Appendix 5 Figure 13 – Bedrock Geology
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Appendix 5 Figure 14 – Superficial Geology
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Appendix 5 Figure 15 – Agriculture
Scale 1:70,000

This document has been prepared by AECOM for the sole use of our Client (the “Client”) and in accordance with generally accepted consultancy principles, the budget for fees and terms of reference agreed between AECOM and the Client.
Any information provided by third parties and referred to herein has not been checked or verified by AECOM, unless otherwise expressly stated in the document. No third party may rely upon this document without the prior and express written agreement of AECOM.

80 Number 9 Feeder Replacement Project Final Route Corridor Investigation Study - May 2013

©Crown copyright. All rights reserved. License Number 100019139

Appendix 5 Figure 16 – Water Resources and Flood Risk
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Appendix 5 Figure 17 – Groundwater Resources
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Appendix 5 Figure 18 – Onshore Infrastructure
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Appendix 5 Figure 19 – Marine Infrastructure
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Appendix 5 Figure 20 – Community Features
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Appendix 5 Figure 21 – Land Use and Planning Applications
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Appendix 5 Figure 22 – Unexploded Ordnance (UXO) Constraints
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