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NON-TECHNICAL SUMMARY

INTRODUCTION

This document is a summary in non-technical language of the Environmental
Statement Further Information Document 2010 (ES FID, 2010), written by
Environmental Resources Management (ERM) for E.ON (E.ON) as part of the
Environmental Impact Assessment (EIA) for the Whitehill Gas Storage Project (the
Project), accompanying an application for planning permission to East Riding of
Yorkshire Council (the Local Planning Authority, LPA).

The ES FID, 2010 represents new information and a combination of previous EIA
documents submitted to the LPA, namely:

e Environmental Statement — 22 January 2007 (the ES, 2007); and
e Further Information Document (FID) - 05 September 2007 (the FID, 2007).

This Non-Technical Summary (NTS) is therefore an update to that presented for the
ES, 2007 and reflects Project changes and other matters, including the potential
cumulative impacts of other recently approved local projects. For the purposes of
clarity and transparency, the ES, 2007 NTS has been used as the base document:

e deletions from the ES, 2007 NTS are shown with a double strike-through; and
e additions are shown with grey background shading.

Figure 1 shows the location of the Project. Figure 2 shows the components that are the

specific subject of this application 9%%%&&%%% and Flgure 3 shows the overall
# Project with the cumulative developments. es#p .

efHusapplieation. The Environmental Statement reports the ﬁndmgs of the
Environmental Impact Assessment (EIA) process.

It should be noted that all the figures in this NTS replace those presented in the
previous NTS.

THE PROPOSED DEVELOPMENT
Background

E.ON is proposing to develop the Whitehill Gas Storage Project to store natural gas
underground in caverns to be specially created in the salt strata underlying the
Holderness coast north of Aldbrough. Due to its geological conditions, this area offers
one of the few locations in the UK where such a project can be undertaken.

There is a need for additional gas storage in the UK arising from the decline in the UK
continental shelf gas production which is leading to an increasing reliance on
imported gas.

ENVIRONMENTAL RESOURCES MANAGEMENT E.ON WHITEHILL GAS STORAGE



This Environmental Statement reports the findings of the EIA process that has been
undertaken to assess the effects of the development proposal. In doing so, it describes
the environmental effects resulting from the construction and operation of the Project
and, where appropriate, the measures which will be implemented to mitigate V) these
effects and it refers to the cumulative effects of the proposed Project together with
other projects..

The Need for the Project

The Secretary of State for Trade and Industry made an announcement to the House of
Commons on 16t May 2006 on the impact of existing Government policy and
planning procedures on the need for additional gas supply infrastructure.

The Ministerial Written Statement summarised the position as follows:

“...we need timely and appropriately sited gas supply infrastructure to be
delivered by the market because:

J Great Britain is becoming increasingly dependent on gas imports and
requires new gas supply infrastructure to help ensure security of supply;

J new projects enable extra supply and storage options if they proceed without
avoidable delays;

J there are limited locations currently suitable for much needed gas storage
projects;
J onshore storage is needed to enable slow-moving gas to be available close to

market when consumers require it;

J new energy infrastructure projects provide national benefits, shared by all
localities”.

A further note (including annexes) accompanied the Statement which included an
overview of national energy policy and its implications for new gas supply
infrastructure.

The 2007 White Paper, “Meeting the Energy Challenge” identifies two long term
energy challenges of tackling climate change by reducing carbon dioxide emissions
and ensuring secure, clean and affordable energy. In considering the relative
significance of Government policies and the balance of priorities, it is suggested that
““the costs of energy developments tend to be local, tangible and short-term, whereas
the benefits are diffuse” for which it names gas storage projects as an example of
providing benefits for users of gas across the entire country (paragraph 8.15).

Draft Overarching National Policy Statement for Energy (EN-1) 2009 states that
although energy policy plans to reduce reliance on fossil fuels, “transition will take a

(1) Measures taken in order to avoid, reduce and, if possible, remedy or compensate for significant adverse effects on the

environment.

ENVIRONMENTAL RESOURCES MANAGEMENT E.ON WHITEHILL GAS STORAGE

1I



ENVIRONMENTAL RESOURCES MANAGEMENT E.ON WHITEHILL GAS STORAGE

III



Project Description

Overview

The Whitehill Gas Storage Project includes the following key onshore components:

an exploration well;

Horizontal Directional Drilling (HDD)/valve compound and underground seawater and
brine pipelines;

access to the beach for the offshore construction works;

compound(s) for wellheads, drilling, leaching equipment and gas marshalling;

guas storage in underground salt caverns;

Gas Processing Plant (GPP);

underground services corridor between the wellhead compound and the GPP containing a
high pressure gas pipeline or pipelines and various other service pipes and cables;
underground gas pipeline connecting the GPP to the National Transmission System at an
existing or new above ground installation;

onshore sites occupied temporarily for storage and equipment fabrication; and

permanent and temporary access roads, including a temporary haul road.

Figure 2 illustrates these main components of the Project which are the subject of this
planning application. Section 2 of the ES provides a detailed description.

The overall project also includes related offshore and electrical connection
infrastructure which are not part of this application but are summarised in Section 11
of the ES. This related infrastructure will be the subject of separate planning
application and approvals processes, accompanied by separate Environmental
Statements. Figure 3 2 shows all of the components of the Project along with the
cumulative developments.

ENVIRONMENTAL RESOURCES MANAGEMENT E.ON WHITEHILL GAS STORAGE

v




A1 035
W\ Tickton

BEVERLEY\

U::
N
(i’] p

Long Riston
fa

A1 65

F\? . Mappleton
Little Hatﬁeld E
at Hatfield
i Gl't\ “t Cowden

/"< TSN

™ y

Woodmdns\ey
A1174 INELLT

Kirigsfon upon Hull
X\ Services
2
(s}

1onn Himibae

=No rtlfy\lj_lnc A

AN

Lem=N,
=

\

A\

Skrrter

Coniston \

East Hafton \

\{\ 0l Terminal

Ilerby/-—

West Newton

(Burton Coqw—t\aﬁ[e

Elstronwuck

10 [}

; {

Far Marsh Farm f

Ryehlll

Keyingh:
Pauﬁ Nalme

Saxds &/J

2N Cheny Cobb,
Sands

of‘/
&7
o,\‘z'/
/

A
3 Garton \,
(Gn\‘\ston

\
¢ Hilsto\|

Owstwick b \\
a @ \\
1=
Halsham
Wi
Ollrlngham

Patrington ‘@

\

N\

\

f

1

,\
M\k Island
‘-!F—"I

Tu\stall

inestead

TS

= Project Boundary
L__] Counties

Kilometres

TITLE:
Figure 1
Site Location

ERM
8 Cavendish Square +
London I e
W1G OER NSENEEE
Tel: 020 7465 7200 i DATE: 21/04/2010| CHECKED: NK PROJECT: 0049473
Fax: 020 7465 7272 |\/l

E R DRAWN: MTC APPROVED: SCALE: as scale bar

4 Reproduced from Ordnance Survey digital map data. DRAWING:
© Crown copyright 2010. All Rights Reserved. License number 100018161 . .
SiteOverview.mxd




ENVIRONMENTAL RESOURCES MANAGEMENT E.ON WHITEHILL GAS STORAGE

VI






ENVIRONMENTAL RESOURCES MANAGEMENT E.ON WHITEHILL GAS STORAGE

VIII



ENVIRONMENTAL RESOURCES MANAGEMENT E.ON WHITEHILL GAS STORAGE



Construction and Cavern Creation

The drilling and leaching of the salt to create the underground caverns and the overall
construction of the gas storage facility will be undertaken in phases, some of which
will run in parallel, over a total period of about s&x eight years. An Indicative
Development Timetable is shown in Figure 4. It is planned that 10 caverns will be
created in the salt strata some 1.8 km below ground. There are three main stages in
the construction of the salt caverns:

e drilling of the well;
e leaching of the cavern; and
e conversion of the leached cavern to gas service.

The Project has evaluated several alternatives for access from the local road networks
to the GPP site during construction. These are discussed later in this Non Technical
Summary.

There are alternative routes by which the GPP can be connected to the NTS (see
“Alternatives’ below), which the Project assessed taking into account environmental
considerations before selecting a preferred pipeline route to the NTS. Gas pipeline
construction will be by standard, well-established techniques, using trenchless
crossings at sensitive locations and fully reinstating areas affected by construction
activity.

The seawater intake/brine outfall pipeline will be buried and will be routed through the
cliff to the shoreline using Horizontal Directional Drilling to avoid harm to the
eroding cliffs and shore. The beach works necessary to support pipeline installation
will be accessed either by marine barge or a temporary ramp down the cliff to the
shore. These options require further technical and safety evaluation and both are
assessed in the ES FID, 2010.

Safety during Construction

Safety on the construction site will be managed effectively by E.ON through all phases
of the Project. Construction safety will be addressed throughout the design phase of
the Project to ensure that the design develops in a way which minimises the risks
during both operation and construction.

Access during Construction

Following submission of the ES, 2007 and after further consultation and examination
of options, E.ON proposed that, subject to the agreement of the Local Planning
Authority, an optimal means of construction access would be to build a temporary
haul road between Great Hatfield Road and Cowden Lane / Withernwick Lane that
would avoid vehicles passing through North End. After further consultation with
local residents and the Council, it was concluded that a better alternative would be to
build a temporary haul road (surfaced) running due east from Great Hatfield Road to
the GPP site; this would also be continued from the GPP site eastwards to the B1242
to provide access to the wellhead compound.
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At the end of the construction period, the section of the road between the GPP and the
B1242 will be upgraded to become the permanent access to the GPP, thereby avoiding
the need for a permanent access off Cowden Lane / Withernwick Lane. After four
years, when most construction activities are complete, E.ON will remove the
temporary haul road between Great Hatfield Road and the GPP site and reinstate the
land to its original condition.

Operation

During operation, the processing plant will inject and withdraw gas from the
completed caverns through the wellheads. An overview of the process is shown in
Figure 5. When demand for natural gas is low, gas is taken from the NTS via a
connecting pipeline and metering system and then compressed by electrically driven
compressors for injection into the caverns. Gas is stored in the caverns for as long as
required but absorbs moisture from the caverns while stored. When demand for gas is
high, gas is withdrawn from the caverns, reduced in pressure and dried in the
processing plant before flowing back to the NTS. The processing plant also has heating
and cooling equipment to requlate the temperature of the gas as it is compressed and
expanded.
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Figure 4 Indicative Development Time Table (This figure replaces that presented in the previous NTS)
D |Task Name 2011 2012 2013 2014 2015 2016 2017 2015
o (o2 ez [od (o (a2 los laod (o [e2l oo [t ez [oa[od [ (a2 (o3 [ad (o1 [e2 a3 (o4 (o1 [o2 o3 (o4 (a1 [o2 (o3 o4
1 Exploration Well § Enabling WorksTempoarary Haul Road
2 Wellhead Compound Construction
3 Drrilling
4 Solution Mining Infrastructure
= Offshore Woarks Construction
5] Solution Mining
7 Gas Conversion of Caverns (phase!)
o] Conzstruction - gas pipeline
g Construction - grid connection
10 Construction - Gas Processing Plant
11 First Commercial Operation
12 Completion of Final Caverns
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Figure 5

Process Flow Diagram
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Related Infrastructure

As mentioned above and shown in Figure 3 2, the overall project also includes the
following:

e offshore infrastructure comprising buried seabed pipelines, seawater intake pumps
mounted within a platform structure, and a seabed diffuser system to discharge
brine extracted from the onshore salt caverns; and

o buried 11 kV and 132 kV electrical power connections.

Although not part of this planning application, these elements of the Project will
require consent under separate legislation and the application for approvals will be
supported by environmental impact assessment studies.

Decommissioning

There will be a stage when the facilities are no longer required to support the UK gas
market or cannot economically continue to be operated. At that stage, the entire
project area will be decommissioned and the land returned to its former use as far as is
practicable.

The caverns will be emptied of gas and filled with water with a wellhead remaining in
place. The GPP will be depressurised and removed before the land is reinstated. Above
ground pipework will be removed but the gas pipelines will be left in situ below
ground. It is anticipated that any landscaping features such as trees and hedges which
have been established will be left in place.
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ALTERNATIVES

E.ON has considered alternative methods of gas storage, and has also carried out
investigations into alternative sites that led to the identification of the project site. A
detailed account of the evaluation of alternatives is provided in Section 3 of the ES.
The main methods of natural gas storage, many of which are already routinely used in
the UK, are listed below:

e storage in the NTS pipeline network — known as ‘Linepack’;

e storage in ‘Gasometers’ from the gas distribution networks;

o storage as Liquefied Natural Gas (LNG) in above ground tanks;
e storage in depleted oil and gas reservoirs;

e storage in aquifers; and

e storage in caverns created in salt strata.

Section 3 of the ES describes the advantages and disadvantages of each of these
methods. Onshore storage in specially created salt caverns within salt strata is a
proven method of storing large quantities of gas with high rates of injection and
withdrawal and the ES concludes that such storage offers the highest degree of
flexibility as it can be utilised to balance gas supply against demand on a day to day,
week to week or seasonal basis.

Site Selection Process

Gas storage caverns can only be created in suitably thick, homogenous salt strata that
are free of major faulting systems. There are limited locations within the UK where
such conditions are known to exist. These are listed below:

o Lancashire;

e Dorset;

o Cheshire; and
e Yorkshire.

E.ON considered all these areas and concluded that the best location for a further salt
cavern gas storage scheme is within the salt deposit in the East Riding of Yorkshire.
Following this, an exercise was undertaken in a localised search area to identify an
ideal site. Key factors that fed into the site selection decision included:

o geological suitability of the salt layer

e existing development, dwellings and land availability;

e landscape and visual impact considerations;

e nature conservation constraints and the ability to deliver enhancements; and
e infrastructure connections including access arrangements.

Alternative Gas Pipeline Routes
Gas to be stored has to be taken from and delivered back into the high pressure

National Transmission System which is owned by National Grid. There are no
alternative sources of supply or demand. The connection from the site to the NTS will

ENVIRONMENTAL RESOURCES MANAGEMENT E.ON WHITEHILL GAS STORAGE
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be made by a high pressure steel pipeline as there are no alternatives to pipelines for
transporting large volumes of natural gas safely and efficiently. The alternative routes
considered by E.ON is-eensidering for the gas pipeline have been described in the ES
at Section 3.5. These alternative routes were determined through a series of studies
including the evaluation of ecological, archaeological and landscape constraints. H-s-

: Gt OFHEO "'.,'.. BE=SEHECHEEE 2 HI=EC6HSH The
‘northern’ route was selected thus avoiding a crossing of Lambwath Stream where it is
locally designated as a Site of Nature Conservation Importance (SNCI), and therefore
other options are no longer being considered.

PLANNING AND ENERGY POLICIES AND HISTORICAL CONTEXT

A summary of the aspects of planning and energy policies and planning history which
are relevant to the Project and EIA process is contained in Section 4 of the ES.

The Government’s national planning and energy policies are explained in the ES,
along with local planning policies (updated to include the replacement of the regional
spatial strategy (RSS) in May 2008 and “saving” of certain policies in other
development plan documents), followed by reference to the Secretary of State’s
decisions in 2000 on two appeals at Aldbrough concerning salt cavern gas storage
development, the recent decisions on the Caythorpe and King Street gas storage
projects and finally, a summary of how these relate to the Project. The ES explains
that the proposals in the application accord with the relevant development plan
policies and other material considerations.

ENVIRONMENTAL IMPACTS OF THE SCHEME
Background

The environmental effects of the scheme have been predicted for each relevant
environmental topic (eg ecology, landscape, noise etc) by comparing baseline
environmental conditions (ie the situation without the Project) with the conditions
that would prevail were the Project to be constructed and operated.

The environmental effects of the Project are predicted in relation to environmental
receptors, that is, people (eg residents of buildings, users of facilities, employees of
businesses etc), built resources (eg a listed building) and natural resources (eg a site of
ecological interest).

While there is no statutory definition of what constitutes a significant effect, the
primary purpose of identifying the significant effects of a project is to inform the
decision-maker, in this case the East Riding of Yorkshire Council, such that an
informed and robust decision on the application for consent can be reached. The EIA
approach and methodology are described in Sections 5 and 6 of the ES.

The baseline characteristics of the project area are described in Section 7 of the ES, and
the construction and operational impacts are addressed in detail in Sections 8 and 9
respectively.
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Cumulative impacts between the Project, the SSE-Statoil gas storage project and two
other recently approved projects in the area have also been assessed. The other two
projects included in the cumulative assessment were:

e the EnergieKontor Withernwick wind farm to the west of the Project granted
planning permission in April 2009;

e the gb-bio straw-burning power station at Tansterne to the south of the Project
granted planning permission in April 2009.

Land Use and Seabed and Coastal Processes

The historical maps show that the study area as a whole has remained largely
agricultural and undeveloped since the earliest available map from 1855. The
majority of the Project activity will be on land used for agriculture and will result in
short term disruption to existing uses. Land used temporarily by the Project either for
construction laydown or occupation during pipeline construction will be subject to
protection measures during the works and on completion of works will be reinstated to
its former use. Apart from areas used for permanent facilities, land used during
construction will be returned to agricultural use once the facility is operational.
Owerall impacts to land use are regarded as being insignificant.

In order to construct the offshore elements of the Project, access to the beach will be
required. One option for access is a cliff ramp. This would involve excavation of
material and its storage on land set back a safe distance from the cliff edge. On
completion of the beach works the stored cliff material and topsoils would be restored
to approximate the layers in which they were removed and compacted as required. The
surface material would then be stabilised for the short-term (eg with appropriate
seeding, use of biodegradable geo textiles etc). The overall intention would be to
reinstate material in such a way so that it neither erodes significantly more quickly
nor significantly more slowly than untouched cliff sections either side of the ramp.
The long-term post reinstatement impacts to cliff stability should be not significant, ie
erosion of the affected area should not vary significantly from natural rates.

The second option under consideration, a marine barge would have negligible impacts
on beach/ intertidal sediments and on coastal processes.

Potential impacts to shoreline stability could arise from the installation of the onshore
section of the pipelines from the base of the cliff to the HDD /valve compound.
However, these will be installed using horizontal directional drilling techniques to
avoid any such impact.

On the beach, the intake and discharge pipelines will be installed in a conventional
marine trench, retained by a cofferdam during construction. The beach works will
have some temporary influence on the natural processes operating in the immediate
vicinity of the works. It is expected that small scale alterations to the beach profile and
sediment transport will occur but that residual impacts will be insignificant. There
will be no impact to sediment supply to the Humber Estuary Site of Special Scientific
Interest.
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Air Quality and Climate Change

Impacts to air quality may arise as a consequence of the construction of the proposed
gas storage project. These are principally related to the emissions of dust and
emissions from construction traffic.

Dust becomes airborne due to the action of winds on material stockpiles and other
dusty surfaces, by the movement of tyres on a dusty road or during some construction
or demolition activities. There will be potential impacts from construction dust at
properties within 150 m of construction site activities where conditions that promote
dust generation and its transport are coincident with construction activity. However,
during construction, dust generation will be prevented or minimised by good
construction site practices and consequently, residual impacts are predicted to be
insignificant.

Emissions from construction traffic are predicted to cause an increase in ground level
concentrations of nitrogen oxides of below 1% of the long term air quality objective

and as such tessthantuesn—This is an insignificant temporary impact.

During operation, emissions of combustion products will arise from the water heaters
and the heaters associated with the dehydration (drying) units. The assessment
examined the key pollutants, namely oxides of nitrogen, carbon monoxide, particulate
matter (PMo) and volatile organic compounds (VOCs).

The maximum predicted increase in annual ground level concentration of nitrogen
dioxide is 1 ug m-3 which is 2.5% of the air quality objective. This is a minor impact.
None of the air quality objectives are predicted to be exceeded with or without the
development. Predicted increases in PMioand CO are also insignificant.

The main constituents of the natural gas that will be processed at the Whitehill plant
will be methane and ethane, which are non toxic, along with trace quantities of other
VOCs. The GPP will be designed to minimise emissions of VOCs using Best
Awvailable Techniques (BAT).

The impacts to climate change as a result of emissions of greenhouse gases have been
predicted to be insignificant.

The residual air quality impacts from operation of the gas storage project are predicted
to be insignificant.

The cumulative impacts of emissions to atmosphere from both the GPP and the
Tansterne straw burning power station have been assessed and it is considered
unlikely that the combined impact of the two projects will significantly impact upon
air quality and human health.

Archaeology and Cultural Heritage
A study area consisting of a buffer of 500 m around the main elements of the scheme

was generated to form a focus for data collation and impact assessment through desk
studies and an extensive series of field investigations.
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The impact of construction activities can be summarised as follows:

e temporary and permanent land take;

e excavation, ground disturbance and compaction;

e demolition and site clearance;

e visual disruption/intrusion during construction; and
o alteration to the ground water regime.

These activities could lead to the following effects on archaeology and/or cultural
heritage resources:

e loss of the physical and/or visual integrity of a feature, deposit, monument, or
group of monuments;

e alteration to, or new intrusions into, the historic setting of a feature, monument,
building or group of monuments/buildings;

e damage or loss of features/qroups of features due to excavation;
e damage to resources due to compaction, desiccation or water-logging; and
e permanent covering of buried resources.

The gas pzpelzne route traverses a number of areas of archaeologzcal zmportance#e#%

ﬁﬁ%&ﬂ#@l@ The strlppmg of the easement and cuttzng of the pipe trench in this

area could result in damage to buried urchaeologlcal remains and severance of buried
archaeological remains over a wider areq.

signifieattt:

A number of impacts on archaeological resources may result from the construction of
the GPP, wellhead compound and HDD/valve compound. The establishment of the
farmstead at Whitehill is believed to date back to the late 1760s and was established as
a result of the apportionment of land in 1766 from provisions contained within the
parliamentary act of enclosure, but the loss of the buildings can be adequately
mitigated through a programme of appropriate recording prior to demolition and
clearance.

Proposals for the landscaping around the GPP include depositing soil to re-profile a
large area to the north of the Whitehill Farm. This could also affect areas of
archaeological resources.
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None of the sites impacted on by the Project are of sufficient importance to require
preservation in situ and there is no evidence to suggest that there is a high potential
for unrecorded remains of this importance to be present within the Project area. It is
therefore considered that it would be acceptable to mitigate all impacts through open
area excavation or archaeological monitoring in accordance with the proposals set out
in Annex B2 of the ES. Such an approach would be in accordance with both national
and local government guidance and policy as this relates to archaeology.

All sites are under arable cultivation and in the absence of development would
continue to undergo active destruction through the effects of ploughing and drainage.
None would meet the criteria for scheduling and would therefore remain vulnerable to
inadvertent damage or destruction. Subject to implementation of appropriate
mitigation, the Project offers the opportunity to enable the investigation of a cross-
section of the Holderness area and its archaeology. The work will yield new evidence
of prehistoric, Roman, and medieval occupation and thus improve understanding of
the density and nature of settlement at different times. This information will be useful
in the development of local and regional research strategies. It will also help improve
understanding of the condition and survival of the archaeological resource and thus
help direct improved long term management and conservation. A Project of this scale
will also provide significant opportunities for local community education and
involvement.

It is considered that the implementation and completion of the mitigation strategy as
set out in the ES FID 2010, would reduce all identified adverse effects from Moderate
or Small to Negligible. This applies equally to the cumulative effect resulting from
repeated impacts to a series of features that together make up the archaeology and
historical resource of the areas affected. It is also considered that the Project offers the
potential for considerable positive benefits with respect to improving understanding
and appreciation of the archaeological and historical resource at both a local and
regional level.

No adverse residual effects are predicted and the Project will result in a beneficial
residual impact in terms of improved appreciation and understanding of archaeology.

There are three Grade II Listed Buildings, one Scheduled Ancient Monument, one
designated Historic Park and Garden (Burton Constable) and one Site of National or
Significant Regional Importance within the Study Area - all of which are of high
importance. However, the distance of proposed scheme elements from these designated
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sites suggests that the likely impact of construction would be none, and the effect of
scheme construction would be insignificant.

Ecology and Nature Conservation

The Lambwath Meadows Site of Specml Sc1entzﬁc Interest (SSSI ) is to the southwest
of the main site -a#d-+ : ; idors. Lambwath
Meadows SSSI is of natzonal importance for nature conservatzon it zncludes one of the
best examples of unimproved, species-rich, damp neutral grassland in the North
Humberside area.

There are five fe#r sites with a non-statutory designation close to the site, which are
sites of county importance. These are all Sites of Nature Conservation Importance
(SNClIs) and are named Cowden Range, Lambwath Pastures, Lambwath Stream,
Hatfield Wood and East Carlton Meadow.

No statutory designated sites fall within the project area or within 100m of the
alternative gas pipeline routes.

A habitat survey was conducted throughout the project area and along the alternative
gas pipeline routes plus a 100 m corridor on either side. The survey recorded evidence
of activity from:

e breeding birds;

e water voles;

e  great crested newts; and
e bats.

The design of the project elements has been carried out to minimise the need for
clearance of habitats. However, during construction some habitats including
buildings, hedgerows, trees and arable fields would need to be cleared. In order to
avoid any impacts, clearance of hedges and trees, and building demolition will take
place outside of the bird breeding season. The construction of the GPP compound and
buildings on the Whitehill Farm site would lead to the permanent loss of up to 20 ha of
mainly arable farming land habitats which currently provide breeding bird territories,
nest sites and roosting sites. Therefore, as part of mitigation, the application includes
landscaping and biodiversity works, including the creation of 18.5 ha of broadleaved
woodland, 17.5 ha of coarse grassland and scrub and 9 km of additional hedgerows.
This will provide additional habitat suitable for breeding bird species that favour
hedgerows, woodland and scrub, and for other wildlife species.

During the construction of the gas pipeline it will be necessary to cross the Cowden
Drain. Evidence of water voles, a protected species, has been found along the Cowden
Drain (all be it not within the proposed pipeline working width). Nevertheless,
techniques such as boring or drilling will be used as necessary to prevent death or
injury to water voles while they are using their burrows. The proposed Landscape and
Biodiversity Strateqy which includes the creation of new coarse grassland and scrub
habitat along or nearby the Cowden Drain will enhance the area for water voles.
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Great crested newts, a European Protected Species, are known to occur within 500 m
of some of the project construction areas. The relevant licenses will be obtained and
appropriate measures such as clearance of newts prior to construction and the
installation of newt fences will be used to negate the risk of injury. The layout of the
plant retains all newt ponds and design of site drainage systems will take account of
the possible presence of newts. The provision of new woodland, coarse grassland and
scrub and the creation of three new ponds provides additional terrestrial habitat
suitable for great crested newts.

There is a possibility that vehicles/machinery used during construction and spillage
from stored substances could result in pollution of water bodies and terrestrial habitat
which could lead to a negative impact on biodiversity. Appropriate procedures will be
adopted by contractors to minimise this possibility.

The buildings to be demolished within the site support a small roost of pipistrelle bat
species, @ European Protected Species, which is assumed to be a maternity roost.
However, this development proposal includes the construction of an alternative roost
site suitable to at least support similar numbers of bats to those currently present. The
creation of 17.5 ha of coarse grassland and scrub, plus 18.5 ha of woodland, will also
provide additional foraging habitat for bat species.

During construction, the Project, together with Withernwick wind farm and
Tansterne straw burning power station will result in some disturbance to protected
species, either during site clearance or as a result of mitigation works.

In each case, such disturbance is expected to be localised and temporary, and
controlled, such that the impacts will be minimised. The Withernwick wind farm ES
concludes that there will be only minor short-term impacts during construction on
badgers, bats, great crested newts and birds, and no impacts during construction on
water voles. The cumulative impact is therefore expected to be minor and short lived.

Following successful implementation of the proposed Landscape and Biodiversity
Strateqy and additional mitigation, there will be an overall positive residual impact on
biodiversity and nature conservation as a result of the construction of the GPP and
associated features.

It is concluded that the installation of the gas pipeline along exne-eretheref the
akternative routes will have an insignificant residual impact on biodiversity and
nature conservation.

Following successful implementation of mitigation measures, the operation of the GPP
and associated structures and features, including the gas pipeline route corridor e+

s-ofthealternatives), will have insignificant residual impact on biodiversity and

nature conservation.

Each of the three schemes assessed for cumulative impacts includes habitat creation to
compensate for losses of habitat. The habitat creation is all on land that is currently of
low value for nature conservation and the extent of habitat creation will far exceed the
losses. The cumulative effect should therefore be positive, with an increase in
biodiversity as a result of habitat creation.
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Impacts to Land

Any land contamination encountered during construction could impact both the
construction and drilling workforce and the nearby surface water drainage network,
and could also affect construction materials. Desk-based assessment surveys
undertaken to date indicate contaminated land is unlikely to be encountered except in
localised areas which can be managed.

Good construction practice will be employed to prevent ground contamination during
construction activities.

Drilling muds have the potential to infiltrate the chalk aquifer during drilling, and
brine may infiltrate during leaching operations. Large volumes of water will be
present during the drilling and leaching processes, and there is a potential for artesian
conditions to exist within the chalk which would add to the volume of water present at
the surface and which could increase run-off of contaminants. Both of these risks will
be managed by the use of standard drilling practices.

The residual impact of potential contamination of the chalk aquifer by drilling muds
and/or saline intrusion is considered to be of moderate significance as there is potential
for derogation of a water resource, but the aquifer is not utilised in the area.

The residual impacts of potential contamination during construction of the plant and
the installation of the pipeline are considered to be insignificant. Fheresay-bean-

Landscape and Visual

The existing character of the area can be described as open, coastal farmland. The
scenery of large arable fields bounded by hedges and woodland blocks is generally open
and set in gently undulating terrain. None of this landscape is protected for its scenic
landscape value. Open views over the landscape are available from the slightly more
elevated positions, often from routes through the landscape. The existing woodlands at
Whitehill Farm, Clump Close and Scarshaws Plantations form the landscape
structure that surrounds the semi-derelict buildings of Whitehill Farm. The disused
and un-maintained condition of some of the existing farm buildings creates a rather
dilapidated existing character at the site.

The consideration of landscape and visual issues of the above ground components of
gas storage development formed an important part of the site selection. An early
landscape study (during site selection) of parts of Holderness concluded that the
Whitehill area had capacity to accommodate the change that would result from this
type of development. The combination of woodland structure and undulations in the
landform combine to provide screening and ‘backdropping’ to integrate the
development with the landscape.

Mitigation of likely effects has guided the design so that impacts have been avoided or
reduced. Some of the proposed buildings will be located on land that is occupied by
semi-derelict farm buildings. The sites will be re-profiled to allow development to be
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built at a flat, slightly sunken contour, with surrounding landform being re-profiled to
improve screening. Some agricultural land and-shwssypends will be lost, however the
existing woodland and most of the hedgerows at Whitehill Farm will be retained
within the development and managed to maintain screening. Extensive new woodland
and hedgerow planting will provide a more developed landscape framework, reinforce
the site boundaries and integrate the development into the landscape. A new wildlife
corridor along Cowden Drain will combine with the other landscape proposals to
improve the biodiversity of the area.

Although the proposed development will cause significant, adverse effects on the
landscape and visual resource of the area during the construction stage, these effects
will be temporary. The larger scale of the plant is required only during the
construction stage, particularly for the drilling and leaching operations at the
wellheads. The planting proposed in the landscape master plan will grow and help
integrate the development during the operational stage. It is also considered that there
will be no significant construction effects on views as a consequence of the Project in
combination with the Tansterne straw burning plant during construction and
operation as a result of the distance between the two developments and their respective
proposed integration into the landscape.

The cumulative assessment indicates that there will be localised areas where the
contribution of the development to the cumulative effect is considered to be significant
during the construction stage. In these localised areas, the Whitehill development will
make a notable contribution to the landscape such that it becomes eharaeterised-
primarily strongly influenced by gas-sterage development (ie Whitehill in combination
with the Aldbrough gas storage project and the Withernwick wind farm) and that
other patterns, components and features will become less definitive. Hewever—this

The cumulative assessment is based on 14 representative viewpoints of which only two
are anticipated to experience significant, adverse and long term effects during
operation. This is primarily as a result of the wind farm which will be the most
conspicuous built element in these views, emphasised by the height and movement of
the turbines. Furthermore, the two viewpoints concerned will be experienced by a
limited number of viewers only.

The relative lack of significant effects identified for a development of this scale and
complexity are a consequence of the thorough consideration of alternative sites, careful
design process and extensive landscape mitigation proposals.

Noise and Vibration
The key sources of construction noise emissions are likely to be:

o drilling;

e horizontal directional drilling;

e construction and reinstatement of a beach access;
e construction of a cofferdam on Aldbrough Sands;
e construction of outfall by marine trenching;
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e construction of onshore brine/water pipelines;

e construction of wellhead compound/leaching compound;

e construction of high pressure gas pipeline and other services;
e construction of gas pipeline;

e construction of the GPP; and

e construction of the temporary haul road.

Construction traffic will also contribute to noise at roadside receptors along access
routes to the working areas.

In general construction activities will be limited to day-time hours defined as:

Monday to Friday: 0700 - 1900
Saturday: 0700 - 1630
Sundays / Public Holidays: No normal working

In certain circumstances, construction activities may be required outside of these
hours. Certain activities, due to their nature or for technical or safety reasons, must be
carried out outside of these hours, on a continuous basis, or at times dictated by tidal
movements.

During drilling of the cavern wells (anticipated to occupy 64 weeks within an 18
month period) it is currently predicted that the noise levels will in the worst case be
(up to 3dB(A)) in excess of the night-time noise criterion (45dB(A)) at Ravenfield
Farm, Cowden Parva Bungalow and East Hill. Howeuver it is predicted that drilling
at the furthest well head will produce noise levels that are below the criterion. The
drilling rig will spend about six weeks at each of the 10 wellhead locations; this means
that the durations of the worst case noise levels would be considerably less than the
total drilling time noted above. Further more the layout of the drilling equipment is
fairly flexible allowing noisier plant items such as mud-pumps and generators to be
located farther from dwellings and screened by storage tanks, cabins and containers.

For general construction activities, the nearest receptor is Cowden Parva Bungalow,
which is approximately 300 m from the nearest main construction plant location on
the wellhead compound. The main construction activities will take place over a three
year period. Noise predictions indicate that even in the worst case, levels experienced
at the nearest receptor will be within the assessment criterion. Since general
construction is expected to take place during the day, no construction noise impacts
are expected at any receptor.

Pipeline construction noise levels are expected to be below the daytime noise
assessment criterion at the nearest noise sensitive receptors and impacts are predicted
to be insignificant.

Vibration impacts from drilling and construction are predicted to be insignificant.

Marine dredging of trenches is required to lay the brine and water outfall and intake
pipes and could potentially impact onshore receptors. This will be carried out for a
period of approximately two - three months during the summer. The working
activities will take place on a 24 hour basis, but may be driven by tide times.

ENVIRONMENTAL RESOURCES MANAGEMENT E.ON WHITEHILL GAS STORAGE

XXV



Unscreened noise levels slightly above the night-criterion are predicted at Mount
Pleasant, the nearest receptor, and this would constitute a siguifieant minor impact
as:

e the number and overall duration of instances when an exceedance of the night-
time criterion will occur is limited to the following conditions occurring
simultaneously within the two to three months that the dredging operations are
expected to last;

e the excavator operating on the beach during daylight hours (but before 07:00
when night-time criterion applies);

e beach is accessible during low tides; the excavator is furthest from the cliff base;
light winds meaning low background noise levels; and

dredger operating close to shore.

A key mitigation option is to move the dredger to work on a section of trench further
from the shore at night to reduce the noise. E.ON's marine contractor will endeavour
to ensure, wherever possible, that noise impacts are avoided through scheduling of
work.

Construction traffic will result in noise increases on local roads. Prediction of noise
impacts from construction traffic is based on several factors, including the change
from existing flows and the contribution from heavy goods vehicles (HGV s}k
ene-exeeption: Construction traffic is not predicted to cause any significant noise
impacts as the use of the Temporary Haul Road will allow traffic to avoid sensitive
receptors and also will not increase the number of vehicles on the network. +he

During commissioning, noise levels will generally be within plant operational noise
limits, however there will be some brief periods (for example, during plant set up and
optimisation), when noise levels may be higher. These are most likely to occur in
daytime hours when they are less likely to cause disturbance than at night. The local
population will be warned in advance when such events are likely to occur.

Commissioning is a temporary activity lasting a few months in total and any periods
of high noise emission will be brief.

The key operational sources of noise are:

e leaching plant (short term);

e injection (compressing gas for storage);

o withdrawal (processing gas for return to NTS); and

e very occasional venting to relieve pressure during emergency or maintenance
conditions (on average less than once per year).

No significant residual noise impacts are expected from operation with noise
mitigation measures in place.
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The assessment considered noise generated by the other schemes, notably during
operation of the wind farm and no significant cumulative impacts are predicted.

Traffic and Transport

E.ON undertook an in-house exercise that evaluated construction activities and
volumes of materials that would need to be delivered and removed from the sites. This
information was then used to produce estimates of the anticipated HGV deliveries and
the number of employees that would be associated with the respective construction
phases.

Ongoing consultation concluded that the construction of a Temporary Haul Road
(THR), would be a favoured option. The route for the THR would be approximately
3km long from Great Hatfield Road to the GPP site. The eastern section of the haul
road (ie between the B 1242 and the GPP site), will eventually become the permanent
operational access to the site, while the remainder of the THR will be removed and
restored to its former state.

Allowing for daily variations in traffic volumes, the results of the traffic assessment
identify that daily HGV movements are anticipated to be relatively low. For example,
the maximum number of HGV deliveries is forecast to occur during the 40 week of
construction, and will be some 49 vehicles generating a two-way flow of 98 vehicles.
Ower the course of a 12 hour day, assuming an even distribution, this will only result
in a two-way flow of about 8 HGV's per hour. In relation to average flows over the
main periods of the construction programme, the associated two-way hourly flows are
forecast to be only about 4 HGVs.

The operational hours of the construction sites will be 0700-1900 hrs and therefore the
majority of workers will be travelling to and from the site before and after this period.
Whilst the number of vehicle movements will appear significant when compared to the
relatively low volumes of background traffic flows, this additional traffic will not
coincide with the background traffic peak periods and thus will not compromise the
operational capacity of the highway network.

Due to the relatively low volumes of background traffic on the routes being considered
for access to the construction sites, the percentage increases in traffic generated during
the period of peak construction activity appear significant. However, in absolute
terms these vehicle movement numbers are insignificant.

It is intended, in consultation with the Council to effect a managed approach to HGV
movements, localised improvements to highways and to encourage sharing of cars by
construction workers. The ES describes these measures more fully in Annex F2 at
Section 5.3 and states that E.ON expects ongoing liaison with the Council over these
matters.

Impacts from traffic during the operational phase will be insignificant.
There may be an impact in regards to cumulative schemes, however this would only

occur if the peak construction activity of all the cumulative schemes were to coincide,
and would be negligible.
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Water

The surface water features identified in close proximity to the project area are not
monitored for water quality but are likely to be typical of water bodies receiving
drainage from agricultural land. Lambwath Meadows is recognised as having
sensitivity to changes to water quality. There are numerous lagoons within and
around the study area. These lagoons contain mainly water and/or livestock slurry.
Those within the wellhead footprint have been emptied and infilled in accordance with
normal agricultural practice and the one within the GPP footprint will also be emptied
and infilled in advance of the start of construction at the site. No abstraction or
discharge licences are known to exist within 1 km of the GPP or the gas pipeline.

Construction works have the potential to mobilise pollutant material into water
courses. However, there are a number of well-established good practice measures used
to control surface run-off and drainage from construction sites and E.ON’s
contractors will be required to adopt such measures. Residual impacts to water
resources due to construction drainage and run-off will be insignificant.

The existing surface water drainage arrangements for the majority of the Project areas
in which temporary construction activity will occur is that typical in the area for
farmland being managed for crops or livestock. The main exceptions to this are the
engineered drainage provisions associated with the buildings and hardstanding areas
of Whitehill Farm. These will be demolished and lost to the footprint of part of the
GPP. Elements of the Project are located in Flood Zones 1, 2 and 3. The majority of
areas to be used temporarily for construction or within which the buried operational
pipelines will be located are also within Zone 1, the zone of lowest risk. Other than a
short section of access road, the nature of the works within the Flood Zones 2 and 3 is
temporary. Risks can be avoided and/or managed through design and construction
practices. There are no proposed construction activities that could significantly
increase the risk of flooding to neighbouring land uses.

When drilling takes place through aquifers it has the potential to contaminate
groundwater. Potential drilling impacts to groundwater will be managed by the
installation of a surface conductor tube on each well to isolate the well from the surface
groundwater and by the selection and use of appropriate drilling muds. Residual
impacts to groundwater will be insignificant.

Operational impacts from the Project are limited to impacts from the operation of the
GPP and the wellhead compound. There are three potential sources of emissions on the
site: surface water; process water; and foul water.

Process water will be collected and treated on site prior to discharge or disposed of to
appropriately licensed waste disposal sites. Rain water run-off from the GPP and
wellhead compounds will be managed during construction and operation to ensure
that any contaminated water is retained on site and, in the case of process and foul
waters, treated prior to discharge or disposed of to appropriately licensed waste sites.
Rain water or treated effluent discharge will be managed through use of swales and a
balancing pond to control flow rates into the Cowden Drain as this feeds the
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Lambwath Stream and Lambwath Meadows SSSI. Residual impacts to surface water
courses, including Cowden Drain and Lambwath Stream will be insignificant.

The operating site will include a sustainable drainage system that will be sized to take
account of future rainfall events and a factor for climate change, as advocated by the
Environment Agency. These provisions will ensure appropriate management of
surface run-off volumes (as well as quality from) the site and minimise the possibility
of off-site flooding being caused by the presence of the Project.

No significant impacts are predicted in regards to cumulative schemes for flooding.
Safety

An initial assessment of the hazards associated with the Project is presented as an
Annex to the ES for a range of possible gas release scenarios. It focuses on those that
could have an impact off-site and estimates the off-site levels of individual and societal
risk.

The report concludes that the highest level of individual risk at normally occupied
locations is well within the accepted limits for broadly acceptable risk published by the
Health and Safety Executive, even for individuals present for 100% of the time. Such
low risk levels are comparable with extremely low frequency events, such as the risk of
being killed by lightning.

The closest part of Aldbrough village to the proposed development is beyond the
maximum hazard range, and hence there is no risk to inhabitants there.

The off-site contribution to the societal risk, estimated assuming typical levels of
occupation at each dwelling, is very low and is well within the limits of broadly
acceptable societal risk. In a rural location such as this, the overall societal risk will be
dominated by the on-site contribution (ie the exposure of the workforce).

As the design develops, and once the site manning levels are established, a full
Quantified Risk Assessment will be carried out in order to account for both the on-site
and the off-site risks.

Socio-Economics

It is anticipated that about & 75 jobs will be created at the beginning of the

preconstruction stage of the Project. This ﬁgure is antzczpated to increase to around
267 38 jobs by 2013 89-with-atotalofnearl; fob ;
the peak construction period of the Pr0]ect 8 ak-ofconstrnetonaetoibyin
2640 As construction activities are completed, employment levels wzll decrease to

about 15 permanent operational employees, with periodical increases in staff numbers
on site for major overhauls and maintenance.

The scheme will provide employment in the vicinity, particularly during the
construction phase. In particular, the Project will make a positive contribution to the
energy and water sector.
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Construction will take place over a six eight year period, therefore the economic
impacts arising will be relatively short lived and it is considered that the overall
impacts of the scheme will be of minor significance but positive.

The Project will produce multiplier effects including the spending of money in the
local economy and indirect employment in the service industry in the area.

The completed scheme will make a significant positive contribution to the energy
sector, the wider economy in the Yorkshire and Humber region and to the national
economy through its role as a major gas storage facility which will help to manage the
daily, weekly and seasonal fluctuations in gas supply and demand and provide
security of supply and stabilise prices.

The storage of natural gas is becoming more important as the UK becomes
increasingly reliant on imports of gas from overseas to meet demand. Ouverall, the
long term impacts of the scheme will contribute to the energy sector, providing
additional storage options for natural resources to accommodate future growth.

The Regional Economic Strategy for the North East identifies the energy sector as a
key contributor to the regional economy. The Strategy emphasises the importance of
developing the energy sector as a key market area. A key aim of the vision is to
promote resource efficiency. The Project will help achieve this aim through providing
additional storage facilities for natural resources.

Waste Management

Wastes will arise throughout the Project from construction of the wells and
infrastructure through to the long-term operation of the site as a gas storage facility.

The anticipated waste streams during construction are summarised below:

e excess or contaminated construction spoil that cannot be reused;

e drilling cuttings and liquid drilling mud wastes;

e wastes arising from demolition of buildings;

o sludge and silt from seawater and brine settling tanks;

e wooden shuttering used during construction of concrete bases and plinths;
o offcuts of metals, insulation, cable etc;

e domestic and office waste; and

o packaging from equipment and materials.

The construction of the GPP, well head compound and pipelines will produce
construction wastes. The greatest volumes will be from earthworks, levelling and
excavations and the cuttings generated during the drilling of wells. 1t is expected that
the majority of spoil will be used on site in levelling, profiling and landscaping.
Surplus or contaminated material would be transported to a licensed waste
management and disposal facility.

A Site Waste Management Plan, as part of the Environmental Management Plan,
will act to minimise the volume and ensure that on-site reuse is maximised. The
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impact of the removal and disposal of solid and liquid construction and drilling wastes
is therefore considered to be insignificant.

There will be a relatively small amount of waste generated throughout the operational
phase. This will comprise domestic and office waste and waste arising from
maintenance activities. All operational waste will be recycled where possible. The
impact of operational waste is considered to be minor.

MITIGATION AND THE ENVIRONMENTAL MANAGEMENT PLAN

The Project is committed to a number of mitigation measures aimed at avoiding,
minimising and reducing impacts to as low as reasonably practicable. These measures
will be developed in more detail as design proceeds and in response to anticipated
planning conditions. Detailed measures will be agreed with the planning authority
and other bodies (as appropriate) prior to implementation.

E.ON will deliver on the commitments it has made in the ES with the help of an
Environmental Management Plan (EMP) (a draft of which is presented in Annex ).
The EMP will be a living document and will continue to be developed as the Project
proceeds through the detailed design and construction phases. It will reflect the results
of any discussions with relevant bodies such as the Environment Agency and Natural
England and include details of the conditions imposed by the consents obtained. The
EMP will be updated to reflect the findings of the EIA of the offshore project
components and any conditions attached by the Marine Consents and Environment
Unit and the Environment Agency. E.ON's contractors for all works will be required
to comply with the provisions of the EMP.

It is concluded that the following measures will ensure that the Project has a positive
residual impact on biodiversity:

o the use of pre-developed land (Whitehill Farm and lagoons) to minimise the loss
of arable land for development;

e the introduction of new landscaping features that will enhance biodiversity; and

e positive conservation management including protection of features identified as
having nature conservation value.
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