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1.

Introduction

1.1

Background and Purpose of this Report

NuGeneration Limited (NuGen) is currently working on detailed plans for developing its ‘Moorside Project’, to
construct and operate a new nuclear power generating station, which when operational will be called the ‘Moorside
Power Station’. This will be located on land within the area referred to as the ‘Moorside Search Area’, which is
located within the district of Copeland in the county of Cumbria, to the west and north of the existing Sellafield
Complex. Current activities being undertaken at the Sellafield Complex include: the decommissioning of
redundant buildings, spent fuel management and the safe management and storage of nuclear waste.
NuGen will apply to the Secretary of State under The Planning Act 2008 (as amended) for a Development Consent
Order (DCO) to construct, operate and maintain the Moorside Project which encompasses both the Moorside Power
Station (being a Nationally Significant Infrastructure Project [NSIP]) and ‘Associated Development’ (AD),
comprising both temporary and permanent works which are required for the construction and operation of the
Moorside Power Station. The AD will take place both at the Moorside Search Area and at other ‘off-site’ locations.
The Moorside Project will require an Environmental Impact Assessment (EIA) to be undertaken and an
Environmental Statement (ES) to be delivered alongside the application for DCO under The Planning Act 2008. At
present, it is considered that a planning application under the Town and Country Planning Act 1990 (as amended)
to the Local Planning Authority (Copeland Borough Council) in respect of the Moorside Search Area, may also be
required for any works that need to be carried out in advance of a DCO application. To ensure a comprehensive
EIA in support of the DCO application, the potential for all site preparation works to be covered within the DCO
application has been taken into consideration in the environmental survey work and will be incorporated into the
final environmental assessments.
An environmental risk assessment will also need to form part of applications for Environmental Permits for water
discharge activities and radioactive substances activities (among others). These assessments will need to include
assessment of effects on marine conservation zones (MCZ) and be supported by assessments in relation to the
Water Framework Directive (WFD) (2000/60/EC) and the Marine Strategy Framework Directive (MSFD)
(2008/58/EC).
Amec Foster Wheeler Environment & Infrastructure UK Ltd. (Amec Foster Wheeler) was commissioned in April
2014 to initiate the EIA and environmental baseline survey work that NuGen is required to carry out to inform the
preparation of the ES to support the DCO application. The initial EIA work, which involved data collection, site
visits, early consultation and project planning, was referred to as Phase 1a. In July 2014, Amec Foster Wheeler
was commissioned to carry out the second phase of EIA work (Phase 1b). Also as part of this phase of work, Amec
Foster Wheeler was commissioned to initiate work to support a separate assessment in relation to European and
Ramsar Sites under the Habitats Directive1 and the Conservation of Habitats and Species Regulations 2010 (as
1

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora
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amended) hereafter referred to as the Habitats Regulations Assessment (HRA). The Phase 1b work commenced
with the preparation of this Survey and Monitoring Plan (SMP) document and a draft EIA scoping report in relation
to the information that we propose should be provided in the ES for the Moorside Project together with a draft
‘initial Evidence Plan’ as part of the HRA process (see Department for Environment, Food and Rural Affairs,
2012).
This SMP was written in order to inform initial consultation, including with the following organisations:
 The Environment Agency;
 Sellafield Ltd;
 Cumbria County Council (CCC);
 Copeland Borough Council (CBC);
 Allerdale Borough Council (ABC); and
 Natural England.
These organisations were asked for their comments on the draft survey and monitoring proposals that are set out in
Section 3 of this report. The proposals were then revised in the light of the comments that were received and
comments incorporated into the draft EIA Scoping Report and initial Evidence Plan. The Scoping Report will then
be submitted to The Secretary of State through The Planning Inspectorate (PINS) together with a request (under
The Infrastructure Planning (Environmental Impact Assessment) Regulations 2009 [SI No. 2263] – hereafter
referred to as the DCO EIA Regulations) for it to provide NuGen with a Scoping Opinion relating to the Moorside
Project. The initial Evidence Plan has been issued to inform ongoing discussions with Natural England and others
regarding the HRA process.
PINS will use the EIA Scoping Report to consult with a wide range of organisations regarding the scope of the
assessment to be reported in the ES. The purpose of this SMP was to generate early feedback to Amec Foster
Wheeler on consultees’ view about the scope of survey and monitoring work that Amec Foster Wheeler proposes to
carry out to inform the preparation of the ES. This, in addition to comments supplied to NuGen in early 2014 on
the EIA technical specifications from Natural England, the Marine Management Organisation and Environment
Agency and other consultees, have assisted Amec Foster Wheeler in the preparation of a more robust Scoping
Report than would otherwise be the case, which, in turn, is expected to reduce the extent and focus of comments
that consultees make to PINS through the consultation that it carries out to inform the Secretary of State’s Scoping
Opinion.
Following the issue by PINS of the Scoping Opinion, the subsequent key steps in the DCO EIA process are likely
to be as follows:
 May 2015 – DCO Stage 1 Consultation;
 April 2016 – DCO Stage 2 Consultation; and
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 Early 2017 – DCO submission.
This SMP document is designed to inform a robust assessment of potential effects following a review of baseline
surveys and existing data, and based on a full understanding of the nature and scope of the Moorside Project.

1.2

Outline Description of the Proposed Development

The Moorside Project involves the development of a new nuclear power generating station of up to 3.4 GW
capacity including up to three nuclear reactors of Westinghouse AP1000® design. This NSIP will make a
substantial contribution to supplying the UK’s future energy needs and, in accordance with government policy for
new nuclear projects, should be brought forward at the earliest opportunity.
The nuclear reactors which form part of the nuclear island together with the balance of plant and ancillary
structures are proposed to be sited within the Moorside Search Area identified on Figure 1.1. Note that the land
area illustrated on this Figure includes land that may be required for construction purposes and which will extend
beyond the footprint of the permanent Moorside Power Station. The construction area will accommodate a range
of land uses including (but not necessarily limited to) temporary stockpiling of excavated soils, plant and
equipment laydown areas, temporary warehousing and fabrication buildings, contractors offices and welfare
facilities etc. For the purposes of the environmental survey work, the Moorside Search Area consists of the
following areas:
 Initial Scoping Land – This area is consistent with the EIA Scoping Report and details land upon
which the survey works outlined in this SMP are based; and
 Additional Scoping Land – Provisional additional search area land has been included within the
Moorside Search Area which may be required to accommodate elements of the Moorside Project
which are still being established and therefore have not been fully confirmed yet. This additional
search area land has not been considered within the SMPs, however relevant survey works outlined
will be expanded to accommodate this additional search area land should the requirement be
identified.
It is currently proposed that cooling water for the Moorside Power Station will be drawn from the sea via an intake
structure (or structures) mounted on the sea bed and conveyed via a tunnel (or tunnels) under the seabed to the
power station with the requirement for a pumping station to overcome the head difference. It is likely that the
cooling water intake(s) will be located approximately 2 to 6 km offshore. Due to geological considerations in
relation to tunnelling, it is most likely that the cooling water intake(s) and discharge tunnels will proceed seawards
at an angle to the shore, with a bearing from the Initial Scoping Land between west and north-west.
Cooling water would be returned to the sea via a dedicated outfall tunnel under the seabed, and the discharge
structure is also likely to be located within the same range of distances offshore. A range of process effluents and
surface water drainage from site are also likely to be discharged into the sea with the cooling water.
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It is currently proposed that a Marine Offloading Facility (MOLF) would be built to support construction activities
and enable the delivery of large components during the construction of the Moorside Power Station. A beach
landing facility and/or a jetty are currently under consideration for this purpose and it is possible that a proportion
of the required bulk construction goods would also be delivered via the MOLF. The specific location of the MOLF
has yet to be determined but current studies suggest that the preferred location for the MOLF is for this to extend
into the near shore across the intertidal area within the Moorside Search Area identified on Figure 1.1.
As outlined above, a number of off-site (outside of the Moorside Search Area) developments comprising AD Sites
within the meaning of The Planning Act 2008 will also be required to support the construction of the Moorside
Power Station. These AD Sites could include (but not necessarily be limited to): construction worker
accommodation, Park and Ride facilities, freight logistics and postal/courier consolidation facilities etc. Potentially
suitable sites for AD activities are currently under consideration by NuGen, with the current list of potential search
areas where AD Sites could be built highlighted on Figure 1.2. As such environmental survey and monitoring
requirements with respect to AD Sites are also included within this SMP. However, evaluation of alternative AD
Sites is still under way at this time (April 2015) and will be reviewed throughout the EIA process, so as to
accommodate potential changes in baseline monitoring requirements and to ensure that regard can be had to
consultation responses.
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2.

Basis of Survey Design and Planning

Prior to the preparation of this survey and monitoring plan, a preliminary desk study and review of available data
was undertaken to identify data gaps and the surveys required to fill these gaps to support the preparation of a
robust ES. The survey design has also taken into account the preliminary project design details presented in
Section 1 above and an “enveloping” approach has been adopted to allow sufficient spatial coverage to
accommodate uncertainties in the design as far as is reasonably foreseeable at the present time (April 2015).
Table 2.1 summarises the data accessed and or identified to date. Should further datasets become available, the
survey and monitoring requirements would be assessed and amended as appropriate.

Table 2.1

Data Sources used for the basis of Survey Planning

Name

Brief Description

Source

Sellafield
Pollution
Prevention and Control
(PPC) (England and Wales)
Regulations
Application
(2009, 2010, 2011 and
2012)

Results of annual noise surveys carried out at the Sellafield site
boundary as a requirement of the PPC application.

Sellafield Ltd / Environment Agency

Sellafield
Vibration
(1994)

Includes baseline noise level measurements at locations representative
of the closest noise sensitive receptors as at October 1991, August1992
and November 1993.

British
Nuclear
Fuels
PLC,
NGS_SS_4332 - Sellafield - Noise
and Vibration Study – Assessment,
February 1994

The assessment includes details of road traffic noise levels on the A595
in 1994, in addition to projected road traffic flows for the design year,
2014.

British
Nuclear
Fuels
PLC,
NGS_SS_4333 - Sellafield - Noise
and Vibration Study - Traffic Noise
Assessment

NuGen studies to-date outline likely noise and vibration impacts from the
construction and operation of the proposed development. These studies
include a qualitative discussion of the likely existing noise climate in the
study area and details of neighbouring sensitive receptors are presented.

NuGen

Noise
and
Assessment

Sellafield
Traffic
Assessment (1994)

Noise

NuGen studies to-date

Environmental Permit Noise
Monitoring Reports (20092012)

Annual reports detailing baseline noise monitoring results, as required by
the Environmental Permitting (England and Wales) Regulations (EPR)
Obligations for the Sellafield Complex. In the 2009 and 2010 reports no
significant increases in noise levels were noted at any of the 12 No.
defined noise monitoring points. It was therefore concluded that no
significant change in noise emissions from the Sellafield Complex had
occurred.
In the 2011 and 2012 reports, the conclusion was that there were “no
issues from the majority of the site, but elevated noise levels were noted
at Fellside Combined Heat and Power plant”. The 2011 and 2012 reports
go on to conclude that the Combined Heat and Power (CHP) plant
management have instigated measures to minimise this and also have
installed permanent noise monitoring equipment.

Data request in progress

Sellafield Lid. Environmental Permit
Noise Monitoring (PPC), PPC-090673, PPC-10-0738, PPC-11-0803
and PPC-12-0845

Strategic
Environmental
Assessment (SEA) (2012)

With regards to vibration, the SEA states that there are no significant
sources of vibration from the Sellafield Complex therefore no vibration
monitoring has been carried out.

Sellafield
Ltd,
Strategic
Environmental Assessment – Site
Specific
Baseline
Sellafield,
December 2012

Strategic

An update of the December 2012 SEA. Includes a discussion of the

Sellafield
Ltd,
Strategic
Environmental Assessment – Site

Environmental
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Name

Brief Description

Source

Assessment (SEA) (2013)

Environmental Permit noise monitoring surveys for 2011 and 2012.

Specific
Baseline
December 2013

Environmental Management
Plan (2013)

Annual Environmental Management Plan (EMP) covering the on-going
mitigation measures to prevent, reduce and if possible, offset any
significant adverse environmental effects, including noise and vibration
impacts, during the decommissioning of Calder Hall Nuclear Power
Station. The EMP sets out mitigation measures and residual impacts
however does not include baseline noise monitoring data.

Baseline Road Traffic Flow
Information

18hr and 12hr Average Annual Weekly Traffic (AAWT) or peak hourly
and night-time flows on the surrounding road networks, in addition to
details of percentage Heavy Goods Vehicles (HGV), average speeds
and road surface types. As per the requirements of the Design Manual
for Roads and Bridges (DMRB) assessment, this information is required
for the baseline year, ‘do nothing’ and ‘do something’ scenarios.
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3.

Survey and Monitoring Proposals

This section details the surveys that it is proposed should be carried out to inform the baseline description that will
be included in the ES. The surveys proposed are in order to facilitate the evaluation of potentially significant
effects, which requires a detailed understanding of the existing noise, and where necessary, vibration baselines in
the study area around the Initial Scoping Land and closest, potentially worst-affected sensitive receptors.
The baseline survey scoping outlined below is based upon Amec Foster Wheeler’s current understanding of the
Initial Scoping Land, AD Sites and local environs, and a preliminary site walkover in the vicinity of the closest
noise sensitive receptors to the Initial Scoping Land and AD Sites.
Vibration effects are usually assessed against a fixed limit at a receptor location, irrespective of existing
background vibration levels. The measurement of background vibration levels is therefore not normally required,
unless a significant existing source of vibration has been identified, such as during a pre-monitoring site walkover.
Amec Foster Wheeler does not therefore propose to undertake background vibration monitoring as part of the
assessment of the Moorside Power Station. However, it may be prudent to undertake some vibration monitoring of
individual train pass-bys at locations adjacent to the Cumbrian Coast Rail Line. This is discussed further in section
3.1.3 below.
Noise monitoring locations have been selected to be representative of those properties likely to be worst-affected
by impacts from the construction and operation of the Moorside Power Station. The noise monitoring locations
have been identified using aerial imagery and OS mapping, and are shown graphically in Figure 3.1. The specific
locations shown in Figure 3.1 may however be refined based upon the findings of the site walkover and visits to
the areas in the vicinity of the monitoring locations.

3.1

Initial Scoping Land Survey Plan

3.1.1

Construction and Operational Noise Surveys

Purpose of the Survey
This survey work is required in order to inform the assessment of potential noise effects on human and ecological
receptors caused by the construction and operation associated with the Moorside Power Station (within the Initial
Scoping Land). Noise measurements at locations representative of the closest sensitive receptors shall be
undertaken in order to determine the existing baseline ambient and background noise levels at these properties. The
results of the ambient noise monitoring shall be used to facilitate the assessment of potential construction noise
emissions from the various elements of the construction programme. The results of the background noise
monitoring shall be used to facilitate the assessment of commercial/ industrial noise emissions from the proposed
commercial/employment areas.
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Data Requirement
The ambient and background noise measurements undertaken in support of the construction and operational noise
assessments will include measurements of the existing noise environment, in addition to details of any dominant
contributors to the noise climate. Where necessary, noise levels from existing contributors to the noise environment
shall be measured in order that they can be quantified within the final assessment. Standalone weather stations (a
minimum of 2 No.) would be installed at a representative sample of the locations described below for noise data
collection over the survey period(s). This information would be used to filter out data collected during adverse
weather conditions and thus ensure a robust dataset for any assessments.

Data Collection Locations
The assessment of noise impacts during the construction of the Moorside Power Station and MOLF shall require
monitoring at the closest and likely worst affected sensitive receptors in accordance with best practice. Proposed
ambient and background noise monitoring shall be undertaken at a minimum of eight residential receptors. The
identification of appropriate monitoring locations shall be finalised during the preliminary site walkover and visit to
the surrounding areas, however the locations are currently envisaged to include:
1. Petersburgh – property to the north of the Initial Scoping Land centre;
2. Lantern Moss Caravan site – a caravan site to the west of the Initial Scoping Land centre;
3. Sella Park – properties to the east of the Initial Scoping Land centre;
4. Moss Side – property to the north of the Initial Scoping Land centre;
5. Beckermet – properties to the north of the Initial Scoping Land centre;
6. Home Farm – property to the west of the Initial Scoping Land centre;
7. Haile Bank – properties to the north of the Initial Scoping Land centre; and
8. Bank Fold – property to the north-east of the Initial Scoping Land centre.
In addition, spot noise measurements shall be undertaken in order to quantify the impact of contributors to the
existing noise climates. These are likely to take place close to the Sellafield Complex, and close to other industrial
and commercial noise sources, as identified by the preliminary site walkover. They may also be undertaken to
quantify the existing noise climate experienced by selected ecological receptors in liaison with the biodiversity
specialists.

3.1.2

Road Traffic Noise Survey

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on human and ecological
receptors caused by changes in road traffic noise. These noise measurements are also required in order to validate
the baseline scenario for noise models which will be used in the assessment of changes in road noise emissions at
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the sensitive receptors during the construction and operation of the Moorside Project, in addition to an assessment
of site suitability for the various, proposed land uses.

Data Requirement
Data collected during road traffic monitoring surveys by Amec Foster Wheeler’s noise surveyor will include
measurements of existing noise levels, in addition during the road traffic noise surveys details would be noted of
the: average speeds for each road section; % HGVs during the survey; meteorological conditions; road surface
type; and any existing mitigation such as traffic calming measures.

Data Collection Locations
For the assessment of road traffic noise associated with the Initial Scoping Land, it is envisaged that measurements
would be required at a minimum of three locations, likely to include the carriageway edge of A595 – Yeorton
Brow, to the north-west and south-east of the existing Sellafield Complex access road, in addition to a location on
the carriageway edge of the Sellafield Complex entrance road itself.
As discussed in Section 3.2 below, approximately two further monitoring locations per AD Site would be required
in order to quantify the likely road traffic noise impacts. The proposed road traffic monitoring locations are listed
within Table 3.1, and discussed in Section 3.2.3 below.

3.1.3

Rail Traffic Noise Survey

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on human and ecological
receptors caused by changes in rail traffic noise. These noise measurements are required in order to validate the
baseline scenario for noise models which will be used in the assessment of changes in rail noise emissions at the
sensitive receptors during the construction and operation of the Moorside Power Station, in addition to an
assessment of site suitability for the various, proposed land uses.
In addition, a vibration survey to determine vibration magnitudes from the passage of representative samples of
typical rail traffic will also be undertaken.

Data Requirement
Data collected during the rail traffic monitoring surveys shall include measurements of the existing noise and
vibration levels from freight and passenger movements, in addition to details of the: number of movements; engine
type; direction of traffic; number of carriages; mode of movement; track type; whether wagons/carriages are full or
empty; and meteorological conditions during the survey.
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Data Collection Locations
Details of how passenger and freight rail traffic movements may change as a result of the Moorside Project are not
yet known. Rail traffic noise measurements would take place at a location where there is an unobstructed view of
the Cumbrian Coast Line between the Sellafield Complex and Netherton. An example of a suitable location is the
area to the south-east of the Lantern Moss Caravan site, to the west of the Initial Scoping Land. This location is
shown in Figure 3.1. In addition, a survey of typical vibration levels from the passage of passenger and freight rail
traffic movements will also be undertaken at a minimum of 2 No. locations to be agreed with the local
Environmental Health Officer (EHO) as part of the wider survey requirements.

3.1.4

Data Collection Methodology

Noise and vibration measurements will only be undertaken by suitably qualified Amec Foster Wheeler personnel.
Suitably qualified shall mean qualified to the Institute of Acoustics Certificate of Competence in Environmental
Noise Monitoring, as a minimum.
Noise levels will be measured using an integrating averaging sound level meter (SLM) or equivalent system
conforming to Class 1 or better as defined by BS EN 61672: Part1:2013 ‘Electroacoustics, Sound Level Meters,
Specifications’ or its latest revision.
The SLM will be field calibrated before and at the end of each survey by applying an acoustic calibrator or pistonphone conforming to the latest versions of BS EN 60942:2003 ‘Electroacoustics – Sound Calibrators’ to the
microphone to check the sensitivity of the measuring equipment. Any drift in calibration levels will be noted.
For all noise and vibration surveys, the equipment used would also have undergone laboratory calibration within a
period not exceeding two years prior to use. Equipment to measure local wind speeds (for example a hand held
anemometer) and air temperature would also be deployed on the day of each survey. Wherever possible, and in
order to comply with recommendations made in several British Standards, including BS4142:2014 ‘Methods for
rating and assessing industrial and commercial sound’ and BS5228-1:2009+A1:2014 ‘Code of practice for noise
and vibration control on construction and open sites – Part 1: Noise’ noise measurements will be made during
calm conditions or at locations with a positive wind component from the site operations. In addition, it is envisaged
that 2 No. logging meteorological stations will also be installed over the survey period at two locations
representative of the long term monitoring sites. These stations will log meteorological data such as wind speed
and direction and precipitation. This meteorological information will be used in the analysis of the noise data to
ensure that only data collected under appropriate weather conditions will be included in any assessment.
Unless otherwise stated, noise measurements will be undertaken in accordance with BS4142:2014 and
BS 7445-1:2003 ‘Description and Measurement of Environmental Noise - Part 1: Basic Quantities and
Procedures’, i.e. with microphones in mounted to a minimum height of 1.2-1.5 m above ground level, and no less
than 3.5 m from any reflecting surface other than ground.
The proposed long-term unattended baseline monitoring, to be used within the construction and operational noise
assessments, shall be undertaken continuously for not less than 2 weeks, at locations likely to be those shown in
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Figure 3.1. This would allow an adequate understanding of the short and long-term changes in the baseline and
background noise environments at each location. Throughout the noise survey, Amec Foster Wheeler will keep a
record of changes in meteorological conditions using publicly available results from local anemometry and
meteorological equipment. Any data collected that is deemed unacceptable as it has been collected under
unfavourable meteorological conditions will be excluded from the final data set for the purposes of analysis.
Road traffic noise shall be quantified at each monitoring location using a single set of attended, continuous 3-hour
measurements between the hours of 1000-1700hrs, in accordance with the shortened measurement method set out
within the Department of Transport document ’Calculation of Road Traffic Noise’ (CRTN) 1988.
Rail traffic noise shall be quantified at each monitoring location using attended measurements, in accordance with
the procedure set out within the Department of Transport document ‘Calculation of Railway Noise’ (CRN) 1995.
As the train mix for the route is fairly constant, noise measurements shall be undertaken using a single set of
attended measurements, of a duration which allows the measurement of at least 2 passenger trains in either
direction and a measurement of a freight movement. The survey duration is therefore likely to be over a period of
3-hours.
The rail traffic vibration measurements from a representative sample of rail traffic shall be quantified at the agreed
locations using attended measurements in accordance with the requirements of BS6472-1:2008 ‘Guide to
evaluation of human exposure to vibration in buildings Part 1: Vibration sources other than blasting’.
Instrumentation for the vibration monitoring will comply with the relevant Standards and guidance including BS
ISO 4866:2010 ‘Mechanical vibration and shock – Vibration of fixed structures – Guidelines for the measurement
of vibrations and evaluation of their effects on structures’ and BS 7385-2:1993 ‘Evaluation and measurement for
vibration in buildings: Part 2 Guide to damage levels from groundbourne vibration’.
In addition to the baseline and ambient noise surveys, attended short-term spot measurements would also be
necessary at locations close to the site boundary of the existing Sellafield Complex. The results of these
measurements would support the detailed assessment of the existing industrial/commercial units adjacent to the
Initial Scoping Land.

3.1.5

Data Presentation

Detailed and comprehensive notes shall be undertaken throughout and upon completion of each survey. The survey
notes shall include as a minimum the following information:
 The results of all noise and vibration measurements;
 Details of the instrumentation used including calibration details;
 Details of any corrections made to the noise/vibration measurements;
 The type and frequency of any events paused from the measurements;
 Details of extraneous noise/vibration events affecting the results;
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 Details of the meteorological conditions prevailing during the surveys; and
 A statement as to the audibility of the site at each monitoring location, where measured noise levels
are considered to be dominated by sources other than the site this would be clearly stated.
3.1.6

Data Collection Programme

The ambient and background noise monitoring is proposed to take place over the duration of at least two weeks,
and preferably during a period outside the school holiday periods to ensure that the measured existing noise levels
can be considered typical for the area.
All noise monitoring is therefore proposed during any non-school holiday period between January and December
2015, apart from July and August which is almost exclusively a school holiday period.

3.2

Associated Developments Survey Plan

3.2.1

Introduction

As the footprint and uses of the AD Sites are further identified, survey needs will be addressed and planned in a
similar manner to that undertaken for the Initial Scoping Land (see Section 3.1). Based on current knowledge, a list
of 9 No. AD Sites (Figure 1.2) are known which are summarised in Table 3.1 below:

Table 3.1

Summary of AD Sites

Site Description
[Categorisation]
AD Site A Corkickle,
Whitehaven [urban]

Proposed Use
Accommodation for
up to 1,000
construction
workers

Location
Land to the east of the
railway line and west of the
B5345, straddling Coach
Road on the southern fringe
of Whitehaven.

Sources of Existing Noise




AD Site B South
Whitehaven
[urban/rural]

Accommodation for
up to 3,000
construction
workers

Land to the east and west of
the A595 immediately to the
south of Mirehouse (East &
West) straddling the railway
line in the west.







AD Site C Cleator
Moor (North) & AD D

Accommodation for
up to 500 (AD Site

AD Site C – Land to the west
of the A5086 immediately
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Road Traffic on B5345 to west,
Coach Road through site and A5094
to the east;
Existing industrial and commercial
activities on B5345 to west and
industrial activities on Meadow Road
to south; and
Corkickle Station and railway line to
the east.
Road Traffic on A595 through site
and minor roads on southern fringe
of Mirehouse;
Existing industrial and commercial
activities on Westlakes Science Park
to south;
Activities associated with West
Cumberland Hospital;
railway line through western part of
site; and
Agricultural activities in surrounding
fields.
Road Traffic on A5086 to the south,
B5295 (between sites) and other

13

Site Description
[Categorisation]
Cleator Moor (South)
[urban/rural]

AD Site E Egremont
(East/North), AD Site
F Egremont
East/South) & AD Site
G Gulley Flatts
[urban/rural]

3.2.2

Proposed Use

Location

C) and 1,000 (AD
Site D) construction
workers

north of Cleator Moor &
bounded by a disused railway
line to the north and Birks
Road to the west.
AD Site D – Land to the north
west of the A5086
immediately south of Cleator
Moor & bounded by Cleator
Gate to the west.

Accommodation for
up to 1000 (AD
Sites E, F & G)
construction
workers

Sources of Existing Noise

AD Site E – Small parcel of
land to the east of St
Thomas’s Cross roundabout
on A595 and north of Scurgill.
AD Site F – Land to the east
of A595 immediately south of
St Thomas’s Cross
roundabout & south of
Scurgill.
AD Site G – Land to the west
of A595 immediately south of
Bridge End & bounded by
Uldale View/Gulley Flatts to
the west.








minor roads;
Existing industrial and commercial
activities on Leaconfield Industrial
Estate; and
Agricultural activities in surrounding
fields.

Road Traffic on A595 between sites
and B5345 & other minor roads;
Existing industrial and commercial
activities on Bridge End Industrial
Estate; and
Agricultural activities in surrounding
fields.

Construction and Operational Noise Surveys

This survey work is required in order to inform the assessment of potential noise effects on human and ecological
receptors caused by the construction and operation associated with the AD Sites. The purpose and data
requirements of these surveys is similar to that required for the Initial Scoping Land in Section 3.1.1 above.

Data Collection Locations
The assessment of noise impacts during the construction and operation of the AD Sites shall require monitoring at
the closest and likely worst affected sensitive receptors, in accordance with best practice. Proposed ambient and
background noise monitoring locations are indicated in Table 3.2 below and are subject to agreement of both the
final list of AD Sites and the relevant EHO. Approximately, 3-6 receptor locations are required at each of the 9 No.
AD Sites. The identification of appropriate monitoring locations shall be finalised during the preliminary site
walkover and visit to the surrounding areas.

Table 3.2

Proposed Noise Survey Receptors around Associated Development (AD) Sites

Site Description
[Categorisation]
AD Site A Corkickle,
Whitehaven [urban]

Proposed Use
Accommodation for
up to 1,000
construction
workers
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Station Road/The Gardens to north east;
Esk Avenue to the east;
Meadow View to west; and
School on Coach Road to north.
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Site Description
[Categorisation]

Proposed Use

AD Site B South
Whitehaven
[urban/rural]

Accommodation for
up to 3,000
construction
workers

AD Site C Cleator
Moor (North)
[urban/rural]

Accommodation for
up to 500
construction
workers
Accommodation for
up to 1,000
construction
workers

AD Site D Cleator
Moor (South)
[urban/rural]

AD Site E Egremont
(East/North), AD Site
F Egremont
East/South)
[urban/rural]
AD Site G Gulley
Flatts [urban/rural]

Accommodation for
construction
workers

Accommodation for
up to 1,000
construction
workers

Proposed Receptor Locations










Sneckyeat Farm/Summergrove Hotel/ Galemire to north & east;
Westlakes Science Park to the south east;
Lake View to south west;
Mirehouse Road (Mirehouse West) to north;
Mirehouse Road (Mirehouse East) to north; and
Rutland Avenue/West Cumberland Hospital to north west.
Ehen Road/Dent Road/Abbey Place to south;
Birks Road to the north west; and
Holebeck House/Parkside Hotel on A5086 to north & east.











St Patricks Junior School/Montreal Primary School to north;
Off Priory Drive to north;
Rope Street/Towerson Street to east;
Cross Grove/Grove Court Hotel to south; and
Jacktrees Road to north.
Scurgill between AD F and AD G;
Little Mill to north of AD F;
Carleton to south east of AD G; and
Property near Beggargill Quarry.






Pickett How/Uldale View to east;
Dale View Gardens to north;
New House farm (off Vale View) to north; and
Catgill Hall to south west.

In addition, spot noise measurements shall be undertaken in order to identify and quantify the impact of
contributors to the existing noise climates. These are likely to take place close to any industrial and commercial
noise sources, as identified by the preliminary site walkover(s). They may also be undertaken to quantify the
existing noise climate experienced by selected ecological receptors in liaison with the biodiversity specialists.
It should be noted that due to the paucity of detailed information regarding the AD Sites, only those noise sensitive
receptors outside the AD Site boundaries have been considered thus far. If properties within the AD Site
boundaries are to remain used during the construction and operational phases of each AD Site, then subject to the
extent of the potential effects, some additional noise monitoring locations may be required adjacent to a
representative sample of locations within the individual AD Site boundary.

3.2.3

Data Collection Methodology, Data Presentation & Collection Programme

The data collection methodology, data presentation and data collection programme would be similar to that
required for the Moorside detailed scoping area in Section 3.1.4 – 3.1.6 above.
In addition, changes in road traffic movements as a result of the construction and operation of the AD Sites may
have significant impacts upon existing noise sensitive receptors. The results of the road traffic noise measurements
on the A595 – Yeorton Brow and the existing Sellafield access road, in addition to a location to the south of
Bigrigg and a location to the north of Westlakes Science Park are likely to be appropriate in order to quantify the
likely traffic noise impacts of the AD Sites upon existing sensitive receptors adjacent to the A595. However, it is
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probable that other traffic noise surveys will be necessary at receptors adjacent to routes to and from the final
selection of AD Sites. Until further details become available regarding traffic generation by the AD Sites the exact
design of such surveys are not possible, however it is likely to include a minimum of two additional locations
around each AD Site to those indicated in Table 3.2 above.
The need for additional noise and vibration surveys for any potential rail traffic assessment could only be
determined once sufficient information regarding the exact footprint and use of the final list of AD Sites becomes
available. Prior to any additional noise and vibration surveys, methodology including proposed monitoring
locations would be discussed and agreed within the relevant statutory consultees.

3.3

Monitoring

Some of the survey proposals identified in this report may provide data that will be needed for post-consent or
other monitoring purposes. This may include the setting of appropriate operational noise limits based upon the
findings of the baseline noise survey. However, the specific monitoring proposals cannot be identified at this stage
of
the
EIA
process.
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4.

Summary of Survey Activities

A list of surveys (as detailed in Section 3), together with summary information about the survey programme, is provided in Table 4.1.

Table 4.1

Survey Summary

Survey

Month during which survey work can be carried out

J

Noise Monitoring
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A

M

J

J

A

S

O

N

Anticipated
start date

Number of
years over
which surveys
are likely to
be required

Mid 2015

1 (Months
shaded where
there is no
seasonal
constraint for
data collection
other than
prevailing
weather
conditions)

D
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1.

Introduction

1.1

Background and Purpose of this Report

NuGeneration Limited (NuGen) is currently working on detailed plans for developing its ‘Moorside Project’, to
construct and operate a new nuclear power generating station, which when operational will be called the ‘Moorside
Power Station’. This will be located on land within the area referred to as the ‘Moorside Search Area’, which is
located within the district of Copeland in the county of Cumbria, to the west and north of the existing Sellafield
Complex. Current activities being undertaken at the Sellafield Complex include: the decommissioning of
redundant buildings, spent fuel management and the safe management and storage of nuclear waste.
NuGen will apply to the Secretary of State under The Planning Act 2008 (as amended) for a Development Consent
Order (DCO) to construct, operate and maintain the Moorside Project which encompasses both the Moorside Power
Station (being a Nationally Significant Infrastructure Project [NSIP]) and ‘Associated Development’ (AD),
comprising both temporary and permanent works which are required for the construction and operation of the
Moorside Power Station. The AD will take place both at the Moorside Search Area and at other ‘off-site’ locations.
The Moorside Project will require an Environmental Impact Assessment (EIA) to be undertaken and an
Environmental Statement (ES) to be delivered alongside the application for DCO under The Planning Act 2008. At
present, it is considered that a planning application under the Town and Country Planning Act 1990 (as amended)
to the Local Planning Authority (Copeland Borough Council) in respect of the Moorside Search Area, may also be
required for any works that need to be carried out in advance of a DCO application. To ensure a comprehensive
EIA in support of the DCO application, the potential for all site preparation works to be covered within the DCO
application has been taken into consideration in the environmental survey work and will be incorporated into the
final environmental assessments.
An environmental risk assessment will also need to form part of applications for Environmental Permits for water
discharge activities and radioactive substances activities (among others). These assessments will need to include
assessment of effects on marine conservation zones (MCZ) and be supported by assessments in relation to the
Water Framework Directive (WFD) (2000/60/EC) and the Marine Strategy Framework Directive (MSFD)
(2008/58/EC).
Amec Foster Wheeler Environment & Infrastructure UK Ltd. (Amec Foster Wheeler) was commissioned in April
2014 to initiate the EIA and environmental baseline survey work that NuGen is required to carry out to inform the
preparation of the ES to support the DCO application. The initial EIA work, which involved data collection, site
visits, early consultation and project planning, was referred to as Phase 1a. In July 2014, Amec Foster Wheeler
was commissioned to carry out the second phase of EIA work (Phase 1b). Also as part of this phase of work, Amec
Foster Wheeler was commissioned to initiate work to support a separate assessment in relation to European and
Ramsar Sites under the Habitats Directive1 and the Conservation of Habitats and Species Regulations 2010 (as
1

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora
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amended) hereafter referred to as the Habitats Regulations Assessment (HRA). The Phase 1b work commenced
with the preparation of this Survey and Monitoring Plan (SMP) document and a draft EIA scoping report in relation
to the information that we propose should be provided in the ES for the Moorside Project together with a draft
‘initial Evidence Plan’ as part of the HRA process (see Department for Environment, Food and Rural Affairs,
2012).
This SMP was written in order to inform initial consultation, including with the following organisations:
 Copeland Borough Council;
 Allerdale Borough Council;
 Cumbria County Council;
 Sellafield Ltd;
 Environment Agency; and
 Natural England.
These organisations were asked for their comments on the draft survey and monitoring proposals that are set out in
Section 3 of this report. The proposals were then revised in the light of the comments that were received and
comments incorporated into the draft EIA Scoping Report and initial Evidence Plan. The Scoping Report will then
be submitted to The Secretary of State through The Planning Inspectorate (PINS) together with a request (under
The Infrastructure Planning (Environmental Impact Assessment) Regulations 2009 [SI No. 2263] – hereafter
referred to as the DCO EIA Regulations) for it to provide NuGen with a Scoping Opinion relating to the Moorside
Project. The initial Evidence Plan has been issued to inform ongoing discussions with Natural England and others
regarding the HRA process.
PINS will use the EIA Scoping Report to consult with a wide range of organisations regarding the scope of the
assessment to be reported in the ES. The purpose of this SMP was to generate early feedback to Amec Foster
Wheeler on consultees’ view about the scope of survey and monitoring work that Amec Foster Wheeler proposes to
carry out to inform the preparation of the ES. This, in addition to comments supplied to NuGen in early 2014 on
the EIA technical specifications from Natural England, the Marine Management Organisation and Environment
Agency and other consultees, have assisted Amec Foster Wheeler in the preparation of a more robust Scoping
Report than would otherwise be the case, which, in turn, is expected to reduce the extent and focus of comments
that consultees make to PINS through the consultation that it carries out to inform the Secretary of State’s Scoping
Opinion.
Following the issue by PINS of the Scoping Opinion, the subsequent key steps in the DCO EIA process are likely
to be as follows:
 May 2015 – DCO Stage 1 Consultation;
 April 2016 – DCO Stage 2 Consultation; and
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 Early 2017 – DCO submission.
This SMP document is designed to inform a robust assessment of potential effects following a review of baseline
surveys and existing data, and based on a full understanding of the nature and scope of the Moorside Project.

1.2

Outline Description of the Proposed Development

The Moorside Project involves the development of a new nuclear power generating station of up to 3.4 GW
capacity including up to three nuclear reactors of Westinghouse AP1000® design. This NSIP will make a
substantial contribution to supplying the UK’s future energy needs and, in accordance with government policy for
new nuclear projects, should be brought forward at the earliest opportunity.
The nuclear reactors which form part of the nuclear island together with the balance of plant and ancillary
structures are proposed to be sited within the Moorside Search Area identified on Figure 1.1. Note that the land
area illustrated on this Figure includes land that may be required for construction purposes and which will extend
beyond the footprint of the permanent Moorside Power Station. The construction area will accommodate a range
of land uses including (but not necessarily limited to) temporary stockpiling of excavated soils, plant and
equipment laydown areas, temporary warehousing and fabrication buildings, contractors offices and welfare
facilities etc. For the purposes of the environmental survey work, the Moorside Search Area consists of the
following areas:
 Initial Scoping Land – This area is consistent with the EIA Scoping Report and details land upon
which the survey works outlined in this SMP are based; and
 Moorside Additional Scoping Land – Provisional search area land has been included within the
Moorside Search Area which may be required to accommodate elements of the Moorside Project
which are still being established and therefore have not been fully confirmed yet. This additional land
has not been considered within the SMPs, however relevant survey works outlined will be expanded to
accommodate this additional search area land should the requirement be identified.
It is currently proposed that cooling water for the Moorside Power Station will be drawn from the sea via an intake
structure (or structures) mounted on the sea bed and conveyed via a tunnel (or tunnels) under the seabed to the
power station with the requirement for a pumping station to overcome the head difference. It is likely that the
cooling water intake(s) will be located approximately 2 to 6 km offshore. Due to geological considerations in
relation to tunnelling, it is most likely that the cooling water intake(s) and discharge tunnels will proceed seawards
at an angle to the shore, with a bearing from the Initial Scoping Land between west and north-west.
Cooling water would be returned to the sea via a dedicated outfall tunnel under the seabed, and the discharge
structure is also likely to be located within the same range of distances offshore. A range of process effluents and
surface water drainage from site are also likely to be discharged into the sea with the cooling water.
It is currently proposed that a Marine Offloading Facility (MOLF) would be built to support construction activities
and enable the delivery of large components during the construction of the Moorside Power Station. A beach
landing facility and/or a jetty are currently under consideration for this purpose and it is possible that a proportion
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of the required bulk construction goods would also be delivered via the MOLF. The specific location of the MOLF
has yet to be determined but current studies suggest that the preferred location for the MOLF is for this to extend
into the near shore across the intertidal area within the Moorside Search Area identified on Figure 1.1.
As outlined above, a number of off-site (outside of the Moorside Search Area) developments comprising AD Sites
within the meaning of The Planning Act 2008 will also be required to support the construction of the Moorside
Power Station. These AD Sites could include (but not necessarily be limited to): construction worker
accommodation, Park and Ride facilities, freight logistics and postal/courier consolidation facilities etc. Potentially
suitable sites for AD activities are currently under consideration by NuGen, with the current list of potential search
areas where AD Sites could be built highlighted on Figure 1.2. As such environmental survey and monitoring
requirements with respect to AD Sites are also included within this SMP. However, evaluation of alternative AD
Sites is still under way at this time (April 2015) and will be reviewed throughout the EIA process, so as to
accommodate potential changes in baseline monitoring requirements and to ensure that regard can be had to
consultation responses.
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2.

Basis of Survey Design and Planning

Assessment of the likely effects of the proposed development upon air quality is a key requirement for the EIA and
ES, as there are ongoing concerns Europe-wide over the effects of air pollutants upon human health and the
functioning of ecosystems. The European Union (EU) has published several Directives on air quality, the most
pertinent being Directive 2008/50/EC of the European Parliament and of the Council of 21st May 2008 on ambient
air quality and cleaner air for Europe. This Directive consolidates and updates the content of numerous previous
directives and also incorporates Limit Values for ambient air concentrations of a number of air pollutants, together
with guidance on the requirements for measurement programmes. In the UK, these Limit Values are implemented
in domestic legislation through the Air Quality Standards Regulations 2010 (SI No. 1001).
Prior to the preparation of this survey and monitoring plan, a preliminary desk study and review of available data
was undertaken to identify data gaps and the potential surveys required to fill these gaps to support the preparation
of a robust DCO ES. The survey design has also taken into account the preliminary project design details presented
in Section 1 above and an “enveloping” approach has been adopted to allow sufficient spatial coverage to
accommodate uncertainties in the design as far as is reasonably foreseeable at the present time (April 2015).
Table 2.1 Summarises the data accessed and/or identified to date. Should further datasets become available, the
survey and monitoring requirements would be assessed and amended as appropriate.

Table 2.1

Data sources used for the basis of survey planning

Name

Brief Description

Source

Air quality monitoring data (20112013)

Results of pollutant concentrations at monitoring sites in
Copeland. Diffusion monitoring results recorded of NO2 at 24
sites, SO2 at 6 sites, benzene at 3 sites and ozone at 8 sites.

Copeland Borough Council

DEFRA Background mapping

Estimates of NO2, NOx, PM10 and PM2.5 for each OS kilometre
square grid of the Scoping Report Boundary is provided.
Projected pollutant concentrations in the Scoping Report
Boundary for the years 2014, 2015, 2020 and 2030 are given
due to the expected timescale for project duration.

Department for Environment, Food and
Rural Affairs (Defra)

Industrial processes around
Scoping Report Boundary

List of industrial sources regulated by the Environment Agency
available within 5 km of the Scoping Report Boundary and
which may impact on air quality concentrations in the area.

Environment Agency What’s in My Back
Yard (WIMBY) http://apps.environmentagency.gov.uk/wiyby/124274.aspx

Relevant critical load
assessment

Potentially sensitive ecological receptor locations that may be
affected by the proposed development in terms of air quality.

Air Pollution Information System (APIS)
(http://www.apis.ac.uk/)

Air Quality Progress Reports
2008-2013

Assessments of existing air quality in the area.

Copeland Borough Council

Air Quality Progress Reports
2008-2013

Monitoring data in order to provide assessments of existing air
quality in the area.

(Data received)

http://laqm.defra.gov.uk/review-andassessment/tools/backgroundmaps.html

(Data request in progress)
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Name

Brief Description

Source

Air Quality Monitoring Results for
nitrogen dioxide 1999 - 2013

Ongoing monitoring results for the baseline assessment at 5
locations around the Sellafield Complex.

Sellafield Ltd (Data received)

Current Combustion Plant
Environmental Permits at
Sellafield Complex

Will contain schedule of air pollutant emissions from combustion
sources on the Sellafield Complex, including gas turbines,
stand-by diesel generators and steam-raising boilers.

Environment Agency & Sellafield Ltd
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3.

Survey and Monitoring Proposals

This section details the surveys that it is proposed should be carried out to inform the baseline description that will
be included in the ES. It is likely that some, if not all, of the proposed monitoring sites will be retained in order to
carry out check monitoring during the site clearance & preparation, construction and operation phases of the
proposed Moorside Development.

3.1

Initial Scoping Land Site Survey Plan

In the case of air quality, the effects associated with the Moorside Project are likely to be manifested within and
outside the Initial Scoping Land as a result of:
 Airborne transport of pollutants emitted from activities taking place on the Initial Scoping Land by
atmospheric processes into the surrounding environment;
 Emissions of air pollutants from related activity, principally additional vehicle movements on the local
road network associated with site clearance, preparation and construction works and operation of the
Moorside Project; and
 Emissions of air pollutants from road traffic movements and other activities arising from construction
and operation of the AD Sites.
For these reasons, the assessment of effects and characterisation of baseline air quality have to be considered over a
wider area than the Initial Scoping Land itself. The extent of the Zone of Influence of emissions to atmosphere
arising as a result of the Moorside Project is discussed in the Chapter 6 (Air quality) of the Scoping Report. A
preliminary site walkover was undertaken by personnel of Amec Foster Wheeler on 8th January 2015 in order to
refine and verify monitoring locations. In addition, at a consultation meeting in February 2015, at which the
Environment Agency, Natural England, Copeland and Allerdale Borough Councils and Cumbria County Council
were present, additional monitoring locations were agreed.

3.2

Air Pollutants to be Monitored

Currently in the UK and across the majority of Europe, the key air pollutants of concern for human health are
nitrogen dioxide (NO2) and fine particulate matter (PM10 and PM2.5)2. In addition, nitrogen oxides (NOx) and
certain other acidic airborne pollutants can have effects upon sensitive ecological sites. There are a number of
other air pollutants, the concentrations of which are regulated under UK and European law, including sulphur
dioxide (SO2), carbon monoxide (CO), benzene, 1,3-butadiene, certain heavy metals and polyaromatic
hydorcarbons (PAH). However, it is considered that these latter 6 classes of pollutants do not require to be
measured for the purposes of this baseline survey, for the reasons below:

2

Particulate matter of, respectively, less than 10 and less than 2.5 micrometres in aerodynamic diameter.
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 The level of emissions of these air pollutants from activities due to arise on the Moorside Search Area,
on the local road network and in the vicinity of the AD Sites will not give rise to likely significant air
quality effects, since the sulphur content of liquid fuels is stringently controlled under European
legislation and modern stationary and mobile combustion sources do not give rise to significant
emissions of hydrocarbons, heavy metals or carbon monoxide.
 The existing baseline concentrations of these air pollutants are very low and well within the UK air
quality standards, based upon existing monitoring data by CBC and Sellafield Ltd. and data gleaned
from the Defra background maps, to the extent that, even with the addition of the minor emissions
arising from the proposed Moorside Project activities, there would be no likely significant air quality
effects.
 Existing historical measurements of CO and SO2, together with data from the Defra UK background
air quality maps, are considered to offer sufficient baseline information to form the basis of an
assessment.
The full justification for scoping-out these air pollutants is discussed at paragraph 6.7.3 of the Scoping Report. In
addition, it is not considered necessary to carry out baseline monitoring of air pollutant deposition rates at sensitive
ecological sites, as a comprehensive database of this information is held on the UK Air Pollution Information
System (APIS) web site and it is accepted practice to utilise these data for baseline evaluation purposes. However,
it has been agreed, on the basis of consultation with Natural England, that baseline monitoring of oxides of airborne
nitrogen oxides concentrations will be carried out at Silver Tarn, Hollas and Harnsey Mosses SSSI and Dust
deposition at Low Church Moss SSSI.

3.2.1

Nitrogen Dioxide (NO2)

Purpose of the baseline survey
This survey work is required in order to inform the assessment of potential effects on human and ecological
receptors caused by a change in nitrogen dioxide levels. Nitrogen dioxide monitoring is required in order to inform
the assessment of potential effects on receptors caused by changes in air quality resulting from exhaust emissions
from plant and site vehicles, ship movements, site clearance & preparation, construction and operation activities,
together with the effects of emissions from road traffic movements on the local road network.

Data requirement
Appropriate locations to site an automatic continuous analyser for NOx, NO and NO2 and diffusion tubes have
been determined in order to supplement existing monitoring data. These locations have been selected to represent a
combination of places where changes in air quality are expected to occur as a result of activities associated with the
Moorside Project and where people may be exposed to these changes.
The Moorside Project would result in an increase in traffic flow on some of the surrounding roads, particularly
during the construction phase. Therefore, the assessment will be primarily focused on concentrations of the most
important traffic derived pollutants, one of which is NO2.
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Nitrogen dioxide monitoring is required to provide a baseline for assessing the potential effects arising from fuel
combustion sources associated with the operation of the Moorside Project (standby diesel generators, steam-raising
boilers and vehicular traffic). In the event that air quality modelling for road traffic is required, as a result of
significant changes in traffic flows caused by the Moorside Project, model verification will be undertaken using the
monitoring results. In addition, baseline air quality data will also be required to inform the assessment of potential
air quality impacts arising from the AD Sites.

Data collection locations
In order to identify suitable data collection stations for NO2, the locations of receptors in relation to potential future
combustion sources on the Initial Scoping Land, in relation to roads likely to experience increases in traffic
movements (during site clearance, construction and operation) as a result of the development and potential effects
arising from development and use of the AD Sites have been considered.
Figure 3.1 and 3.2 show the locations of existing diffusion tubes that monitor NO2 around the boundary of the
Sellafield Complex and the CBC NO2 monitoring locations. The suitability of these monitoring locations will be
determined based on their ability to represent sensitive receptors within 5 km of the Initial Scoping Land.
The need for additional monitoring locations has been confirmed following a site walkover and consultation and
are indicated on Figure 3.3 in populated areas near the A595 and other major roads which are likely to represent
potentially sensitive receptor locations and include the following, listed in Table 3.1.

Table 3.1

Proposed Locations of Baseline Air Quality Monitoring Sites

Site No.

Name

X

Y

Parameters

Description

Category
*

1

Central Whitehaven

298332

517170

NO2

Roadside on A595

B

2

South Whitehaven

298783

515502

NO2

Roadside on A595

B

3

Egremont

301108

511095

NO2

Roadside on A595

B

4

New Mill

304892

505264

NO2

Roadside on A595

B

5

Winscales

302037

526196

NO2

Roadside on A595

A

6

Distington

301089

524209

NO2

Roadside on A595

C

7

Millom

317204

480100

NO2

Roadside, St George's Road

A

8

Millom

317115

480035

NO2

St George's Church Vicarage

A

9

Cleator Moor

302858

514709

NO2, deposited dust

Roadside A5086 adjacent to
AD Site D

C

10

Cleator moor

302482

514562

NO2, deposited dust

School adjacent to AD Site D

C

11

Whitehaven

299023

515890

NO2, deposited dust

Residential property adjacent
to AD Site B

C

12

Whitehaven

297615

517446

NO2, deposited dust

Residential property adjacent
to AD Site A

C

13

Braystones

300223

506042

NO2, deposited dust

Tarnside Caravan Park

A
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Site No.

Name

X

Y

Parameters

Description

Category
*

14

Blackbeck

302488

507208

NOx, NO, NO2, PM

Roadside A595

B

15

Beckermet

302003

506421

NO2, deposited dust, PM

Junction Sellafied/Nursery
Roads

A

16

Calder Bridge

303914

505963

NO2

Roadside A595

A

17

Sellafield

303360

505440

NO2, deposited dust

Sella Park Hotel

A

18

Cleator

302122

514108

NO2

Roadside A5086

B

19

Thornhill

301294

508976

NO2

Roadside A595

B

20

Silver Tarn, Hollas &
Harnsey SSSI

299778

506886

NO2

Braystones to Nethertown
road

A

21

Low Church Moss
SSSI

301561

505689

NO2, deposited dust

Within the Initial Scoping
Land

A

*A

Initial Scoping Land

B

Initial Scoping Land & AD Sites

C

AD Sites

These monitoring locations have been discussed with the relevant consultees to determine if any additional
monitoring locations should be included around the Initial Scoping Land or along the A595 to represent relevant
roadside residential receptors. In addition, at a consultation meeting with Allerdale and Copeland Borough
Councils, Natural England, the Environment Agency and Cumbria County Council on 13th February 2015, the
potential for air quality effects to arise from transport of aggregate and other construction materials by rail from
Port of Workington and Barrow in Furness to the Initial Scoping Land was discussed. An action was assigned to
Amec Foster Wheeler at that meeting to identify potential baseline monitoring locations near the rail line.
The approach to this overall baseline survey will remain flexible to accommodate any future changes in the project,
which may then indicate the need for monitoring at additional or alternative locations.

Monitoring Methodology
An automatic continuous NOx, NO and NO2 monitor will be used, as this is the European reference method for
NOx monitoring and this operates on the principle of UV chemiluminescence, where the chemical reaction of NO
molecules with ozone under controlled conditions within the analyser liberates UV light of a known wavelength,
the intensity of which is measured and is directly proportional to the concentration of NO in ambient air.
Passive sampling methods (diffusion tubes) will also be used for monitoring ambient NO2 in order to provide an
indicative comparison with the Air Quality Objectives (AQOs) based on the annual mean. Diffusion tubes will be
located and exposed for the necessary one-month periods at monitoring stations in accordance with Defra
guidance3.

3

http://laqm.defra.gov.uk/documents/0802141004_NO2_WG_PracticalGuidance_Issue1a.pdf
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The LAQM (TG) 094 also states the following:
 Monitoring is carried out for at least six months;
 Tubes should be deployed at several sites in the vicinity if possible;
 The precision of tubes should be ascertained; and
 The accuracy of tubes should be quantified. An appropriate bias adjustment factor specifically for the
calendar year of monitoring should be applied to the annual mean.

Presentation of monitoring data
NO2 monitoring data will be bias corrected and then compared with AQOs (Appendix A).

Monitoring data collection programme
The LAQM (TG) 094 guidance recommends monitoring is undertaken over a minimum consecutive six-month
period, including three months winter and three months summer, and, preferably, over a calendar year. It is
proposed that air quality monitoring will take place for every month of the year between March 2015 and
December 2015, with the option to continue for a full calendar year to the end of February 2016.

3.2.2

Particulate Matter (PM10 & PM2.5)

Purpose of the survey
PM2.5 & PM10 baseline monitoring is required in order to inform the assessment of potential effects on human and
ecological receptors caused by changes in air quality resulting from site clearance, construction and operation
activities.

Data requirement
The Moorside Project would result in an increase in traffic flow visiting the Initial Scoping Land which is predicted
to lead to an increase in traffic flow on some of the surrounding roads, particularly during the construction phase.
Therefore, the assessment will be primarily focused on concentrations of the most important traffic derived
pollutants, one of which is particulate matter (PM2.5 & PM10). In addition, fine particulate matter can also be
released into the atmosphere from earthworks and other construction activity.
Fine particulate matter monitoring is required to provide a baseline for assessing the potential effects arising from
fuel combustion sources associated with the operational Moorside Power Station (standby generators, steam-raising
boilers and vehicular traffic).
4

Part IV of the Environment Act 1995, Local Air Quality Management, Technical Guidance LAQM.TG(09), February 2009
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Data collection locations
Amec Foster Wheeler has identified two alternative monitoring location for PM2.5 & PM10, which will be
confirmed upon completion of the site walkover survey:
 A roadside location on the A595 to the north of the Initial Scoping Land, in order to establish a road
traffic-related baseline; and
 Residential property in Beckermet, to be representative of some of the closest residential properties to
the Initial Scoping Land which could be affected by fine particulate matter during earthworks and
other construction activity.

Monitoring methodology
An Ecotech or Osiris solar-powered instrument system is being considered to monitor PM10 and PM2.5, which
incorporates solar panels, batteries, data acquisition, remote communication and data validation and reporting
software that is used to remotely download data from the monitor using 3G communications. This instrument will
measure PM10 and PM2.5 on a continuous basis in order to facilitate comparison of results with the short-term (24hour average) and long-term (annual average) AQOs.

Presentation of monitoring data
PM10 monitoring data will be reported and compared with AQOs (Appendix A).

Monitoring data collection programme
Particulate matter baseline monitoring will take place for every month of the year between March 2015 and
December 2015, with the option to continue for a full calendar year to the end of February 2016.

3.2.3

Deposited Dust

Purpose of the survey
The baseline monitoring of dust is required in order to inform the assessment of potential effects on human and
ecological receptors caused by changes in air quality resulting from, in particular site preparation & clearance and
construction activities.

Data requirement
Site preparation & clearance and construction activities have the potential to generate fugitive dust, which can then
be dispersed by the wind and can be deposited by gravitational settling on surfaces such as car bodies, domestic
window sills, for example. Such deposits can generate concern, create nuisance and complaints from members of
the public.
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The IAQM guidance5 recommends that a dust assessment will normally be required where there is:
 “a ‘human receptor’ within:
- 350 m of the boundary site; or
- 50 m of the route(s) used by construction vehicles on the public highway, up to 500m from the site
entrance(s)
 an ‘ecological receptor’ within:
- 50 m of the boundary of the site; or
- 50 m of the route(s) used by construction vehicles on the public highway, up to 500 m from the site
entrance(s).”
The potential effects of dust generation and dispersion are required to characterise the baseline conditions upon
which to assess the potential effects arising from site clearance and construction activities.

Monitoring locations
Amec Foster Wheeler has identified the following 8 sites as preliminary monitoring locations for dust, which have
been confirmed upon completion of the site walkover and following dialogue with consultees. These locations
have been selected based upon their proximity to the Initial Scoping Land and also those AD Sites which are likely
to generate significant construction activity, and the resultant potential for dust effects. These are:
 Residential property in Beckermet;
 Residential property in Braystones;
 Hotel property in Calder Bridge;
 In the vicinity of two AD Sites in Cleator Moor;
 In the vicinity of two AD Sites in Whitehaven; and
 Low Church Moss SSSI.

Monitoring methodology
Dust deposition “Frisbee” gauges will be used to measure deposited dust deposited from the atmosphere6. Airborne
dust will be captured in a collection funnel and bottle over a one-month period and samples will then be quantified
in the laboratory. A calculation will then be performed to determine the total dust deposition7, in terms of
milligrammes of dust deposited per square metre per day (mg/m2/d), averaged over the one-month collection
period.

5

Institute of Air Quality Management (IAQM, 2014), Guidance on the assessment of dust from demolition and construction.
Vallack, H. W., & Shillito, D. E. (1998). Suggested guidelines for deposited ambient dust. Atmospheric Environment, 32(16),
2737-2744
7
Protocol for using the dry Frisbee (with foam insert) dust deposit gauge (http://www.hanby.co.uk/frisbeeprotocol.pdf)
6
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Presentation of monitoring data
Data will be reported and used as a baseline assessment to compare to any increase in dust recorded during the site
clearance and construction periods. These will then be compared with established “Custom and Practice”
annoyance and nuisance deposition rates.

Monitoring data collection programme
Dust baseline monitoring will take place for every month of the year between March 2015 and December 2015,
with the option to continue for a full calendar year to the end of February 2016.

3.3

Associated Developments Survey Plan

As the footprint and uses of the AD Sites are further identified, survey needs will be addressed and planned as has
been undertaken for the Initial Scoping Land (see Section 3.1). Based on current knowledge of the locations of AD
Sites (Figure 1.2), a general approach to the survey will be to use the CBC monitoring locations as indicators of air
quality around the areas which may be affected by the AD Sites, where these can be considered as representative of
the air quality in the vicinity of AD Sites and supplement these with additional monitoring locations. An indication
of the approach is outlined below.
For each of the AD Sites, a screening process has been developed and applied to assess the need for any additional
baseline monitoring of air quality, over and above that already under way and planned, taking account of the
following criteria:
 The physical scale of the proposed development;
 Proximity to sensitive existing development and sensitive ecological sites;
 Propensity to generate air pollutant emissions during construction and operation;
 Level of road traffic generation on the local road network during construction and operation; and
 Scale of emissions to atmosphere during operation from, for example, on-site heating plant.
The monitoring sites listed in Table 3.1 above include both roadside locations to monitor effects of road traffic
generated by the AD Sites and also construction dust monitoring for sites in Cleator Moor and Whitehaven, where
it is anticipated that significant earthworks would be required for site preparation.
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4.

Summary of Survey Activities

A programme for the surveys (as detailed in Section 3) is provided in Table 4.1.

Table 4.1

Survey Summary

Survey

Month during which survey work can be carried out

Anticipated
start date

Number of
years over
which surveys
are likely to
be required

January 2015

1

Baseline NO2 Baseline Monitoring Survey
(continuous monitoring)

March 2015

1

Baseline PM2.5 & PM10 Baseline Monitoring
Survey (continuous monitoring)

April 2015

1

Baseline Dust Baseline Monitoring Survey
(continuous monitoring)

April 2015

1

J

Site Walkover

F

M

Undertaken anytime

© Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. 32581-G-GOS-049

A

M

J

J

A

S

O

N

D

17

© Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. 32581-G-GOS-049



*/,%
-.

)"
*,(.%
*)

#,!(*).

 

 

!2

#,!(*).
!(!., 2

Initial Scoping Land

"
)

Sellafield Ltd monitoring locations
CBC monitoring locations (2007)

 

 


*'
2*&
!&!,(!.

)"

 

*


$!
, !-!).

$*,)$%
'
'

 

)"



., %#!.3-
, !-2.!,2

#,!(*).



)"



 

)"



)"



*,.$
.!

"
)
"
)

!.!*,*'
*#%
'

..%
*)
0

"
)
'!,
.!







 

Coordinate System: British National Grid. © Based upon the Ordnance Survey Map with the permission of the Controller of Her Majesty's Stationery Office 2015. Ordnance Survey Licence Number 0100031673.

NuGeneration Limited
Moorside Project - Survey Monitoring
Plans
%
#/,!


*)%
.*,%
)#
'
*.%
*)-
"
*,
)%
., *#!)
%
*1%!
0%
.$%
)
&(
*"

.$!

)%
.%
'
*+%
)#
)


0 "
!'
'

, !-!).

!-'
!

 

2,000
Metres

\\KT1-FS1\shared1\Earth & Env\Projects 2014\
32581 MoorsideNuclearNewBuildEIA\G - GIS\MXD

'!,
'
'

,(

)"

 

*/.$
%!

)"

"
)

$!
'
*!

*-"
*,.$

 

"
)

)"

!-.
%
)#
*

1,000

Scale: 1:40,000 @ A3

 

April 2015
32581-Gos48-I wills

292500

295000

297500

300000

302500

305000

307500

310000

Key:

83=
3+6
&- 9: 381+8.

N

$963- / 
&=
+=
398

&- 9=
- 2
&=

)"

9@=
2/ ;

&=


( 23=
/ 2+?/ 8



517500

517500

3?3- 
+66

( 23=
/ 2+?/ 8


!983=
9;
3819- +=
398<


3;
/
&=
+=
398

!+38
&=


( 23=
/ 2+?/ 8

$6+A1;
9>8. 

88/ ;
. +6/ 
&- 2996

515000
512500

512500

515000


' 9. 296/ <
%. 

6/ +=
9;

!99;

' 9>;
3<=


809;
7 +=
398

1;
/ 7 98=1;
/ 7 98=

/ 7 / =
;
A

510000

510000

&=

;
3. 1/ =
C
<
$;
/ <, A=
/;
A

1;
/ 7 98=

507500

507500

"9

' 2/ 
;
/ <- / 8=


' 29;
82366


96A9+5

/ - 5/ ;
7/=



&- +6/ 










!/ =
;
/<

505000

505000

*
*
' 
& *
<2+;
/. *
+;
=
2

8?*
$;
94/ - =
< *
 
!99;
<3. / ">- 6/ +;
"/ @>36. 
*




&*
!) 

' 2/ 
69, / 

9<09;
=
2

">/ 8/ ;
+=
39837 3=
/.
!99;
<3. / 
$;
94/ - =



&>;
?/ A
!983=
9;
381
$6+8<
Figure 3.2
Site Plan showing CBC Monitoring
Locations (2007)

502500

502500

+6. / ;

+66
+;
7

292500

295000

297500

300000

99;
. 38+=
/
&A<=
/7

;
3=
3<2
"+=
398+6
;
3. 

B
+</ . 
>: 98
=
2/ 
#;
. 8+8- / 
&>;
?/ A
!+: 
@3=
2
=
2/ 
:/;
7 3<<398
90
=
2/ 
98=
;
966/ ;

90
/ ;

!+4/ <=
A
<
&=
+=
398/ ;
A
#003- / 

302500


#;
. 8+8- / 
&>;
?/ A3- / 8- / 
">7 , / ;


305000
 

307500

310000

: ;
36 
 
9<

@366<

(
!
/

307500

1

Key:
Initial Scoping Land

(
!
/

CBC monitoring locations (2007)

Preliminary monitoring locations
5km radius

)"

(
!
/
(
!
/

525000

10km radius

9

)"

(
!
(/
!
/

18

(
!
/

524000

10

(
!
/

NO2

(
!
515000

515000

312500

5

11
2

310000

)"

305000

517500

(
!
/

12

302500

526000

N

300000

)"

)"
)"

297500

)"

517500

295000

6
303000

512500

302000

512500

301000

NO2, deposited dust

!
(
(
!
(
!

NO2, deposited dust, PM
NOX, NO, NO2, PM
AD Site

/
/
/

Initial Scoping Land & AD site
Initial Scoping Land

(
!
/
510000

510000

)"

)"

3

19
)"

(
!
/

(
!
(/
!
/

(
!
/

(
!
/

316500

4

17

(
!
(/
!
/

480000

)"
297500

300000

302500

1,000

2,000

Scale: 1:70,000 @ A3

7

8

479500

)"
295000

317500

0

)"

502500

317000

505000

21

16

(
!
/

505000

(
!
/

15

502500

13

480500

(
!
/

(
!
/
)"

507500

20

507500

14

305000

Coordinate System: British National Grid. © Based upon the Ordnance Survey Map with the permission of the Controller of Her Majesty's Stationery Office 2015. Ordnance Survey Licence Number 0100031673.

307500

310000

312500

3,000
Metres

\\KT1-FS1\shared1\Earth & Env\Projects 2014\
32581 MoorsideNuclearNewBuildEIA\G - GIS\MXD

NuGeneration Limited
Moorside Project - Survey Monitoring
Plans
Figure 3.3
Proposed monitoring locations

April 2015
32581-Gos181-D wills

18

5.

References

Department for Environment, Food and Rural Affairs (2012). Habitats Regulations. Evidence Plans for Nationally
Significant Infrastructure Projects.
Part IV of the Environment Act 1995 (2009), Local Air Quality Management, Technical Guidance LAQM.TG (09).
Protocol for using the dry Frisbee (with foam insert) dust deposit gauge
(http://www.hanby.co.uk/frisbeeprotocol.pdf).
Vallack, H. W., & Shillito, D. E. (1998). Suggested guidelines for deposited ambient dust. Atmospheric
Environment, 32(16), 2737-2744.

© Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. 32581-G-GOS-049

19

© Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. 32581-G-GOS-049

A1

Appendix A
Ambient Air Quality Standards Regulations

Table A

Summary

Substance

Nitrogen dioxide (NO2)

of Relevant Air Quality Standards and Objectives

Averaging period

Concentration,
µg/m3

1 year

40

1 year

30

For the protection of vegetation

1 hour

200

Not to be exceeded more than 18 times a
year

1 year

40

24 hours

50

Not to be exceeded more than 35 times a
year

1 year

25

Target of 15% reduction in
concentrations at urban background
locations between 2010 and 2020

1 year

20

For the protection of vegetation

24 hours

125

Not to be exceeded more than 3 times a
year

1 hour

350

Not to be exceeded more than 24 times a
year

15 minutes

266

Not to be exceeded more than 35 times a
year

Particulate matter (PM10)

Particulate matter (PM2.5)

Sulphur dioxide (SO2)

Carbon monoxide

8 hours

Deposited dust

Daily mean over a calendar
month
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1.

Introduction

1.1

Background and Purpose of this Report

NuGeneration Limited (NuGen) is currently working on detailed plans for developing its ‘Moorside Project’, to
construct and operate a new nuclear power generating station, which when operational will be called the ‘Moorside
Power Station’. This will be located on land within the area referred to as the ‘Moorside Search Area’, which is
located within the district of Copeland in the county of Cumbria, to the west and north of the existing Sellafield
Complex. Current activities being undertaken at the Sellafield Complex include: the decommissioning of
redundant buildings, spent fuel management and the safe management and storage of nuclear waste.
NuGen will apply to the Secretary of State under The Planning Act 2008 (as amended) for a Development Consent
Order (DCO) to construct, operate and maintain the Moorside Project which encompasses both the Moorside Power
Station (being a Nationally Significant Infrastructure Project [NSIP]) and ‘Associated Development’ (AD),
comprising both temporary and permanent works which are required for the construction and operation of the
Moorside Power Station. The AD will take place both at the Moorside Search Area and at other ‘off-site’ locations.
The Moorside Project will require an Environmental Impact Assessment (EIA) to be undertaken and an
Environmental Statement (ES) to be delivered alongside the application for DCO under The Planning Act 2008. At
present, it is considered that a planning application under the Town and Country Planning Act 1990 (as amended)
to the Local Planning Authority (Copeland Borough Council) in respect of the Moorside Search Area, may also be
required for any works that need to be carried out in advance of a DCO application. To ensure a comprehensive
EIA in support of the DCO application, the potential for all site preparation works to be covered within the DCO
application has been taken into consideration in the environmental survey work and will be incorporated into the
final environmental assessments.
An environmental risk assessment will also need to form part of applications for Environmental Permits for water
discharge activities and radioactive substances activities (among others). These assessments will need to include
assessment of effects on marine conservation zones (MCZ) and be supported by assessments in relation to the
Water Framework Directive (WFD) (2000/60/EC) and the Marine Strategy Framework Directive (MSFD)
(2008/58/EC).
Amec Foster Wheeler Environment & Infrastructure UK Ltd. (Amec Foster Wheeler) was commissioned in April
2014 to initiate the EIA and environmental baseline survey work that NuGen is required to carry out to inform the
preparation of the ES to support the DCO application. The initial EIA work, which involved data collection, site
visits, early consultation and project planning, was referred to as Phase 1a. In July 2014, Amec Foster Wheeler
was commissioned to carry out the second phase of EIA work (Phase 1b). Also as part of this phase of work, Amec
Foster Wheeler was commissioned to initiate work to support a separate assessment in relation to European and
Ramsar Sites under the Habitats Directive1 and the Conservation of Habitats and Species Regulations 2010 (as
amended) hereafter referred to as the Habitats Regulations Assessment (HRA). The Phase 1b work commenced
1

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora
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with the preparation of this Survey and Monitoring Plan (SMP) document and a draft EIA scoping report in relation
to the information that we propose should be provided in the ES for the Moorside Project together with a draft
‘initial Evidence Plan’ as part of the HRA process (see Department for Environment, Food and Rural Affairs,
2012).
This SMP was written in order to inform initial consultation, including with the following organisations:
 Environment Agency;
 Natural England;
 Cumbria County Council;
 Copeland Borough Council;
 Allerdale Borough Council; and
 Sellafield Limited/Nuclear Decommissioning Authority (NDA).
These organisations were asked for their comments on the draft survey and monitoring proposals that are set out in
Section 3 of this report. The proposals were then revised in the light of the comments that were received and
comments incorporated into the draft EIA Scoping Report and initial Evidence Plan. The Scoping Report will then
be submitted to The Secretary of State through The Planning Inspectorate (PINS) together with a request (under
The Infrastructure Planning (Environmental Impact Assessment) Regulations 2009 [SI No. 2263] – hereafter
referred to as the DCO EIA Regulations) for it to provide NuGen with a Scoping Opinion relating to the Moorside
Project. The initial Evidence Plan has been issued to inform ongoing discussions with Natural England and others
regarding the HRA process.
PINS will use the EIA Scoping Report to consult with a wide range of organisations regarding the scope of the
assessment to be reported in the ES. The purpose of this SMP was to generate early feedback to Amec Foster
Wheeler on consultees’ view about the scope of survey and monitoring work that Amec Foster Wheeler proposes to
carry out to inform the preparation of the ES. This, in addition to comments supplied to NuGen in early 2014 on
the EIA technical specifications from Natural England, the Marine Management Organisation and Environment
Agency and other consultees, have assisted Amec Foster Wheeler in the preparation of a more robust Scoping
Report than would otherwise be the case, which, in turn, is expected to reduce the extent and focus of comments
that consultees make to PINS through the consultation that it carries out to inform the Secretary of State’s Scoping
Opinion.
Following the issue by PINS of the Scoping Opinion, the subsequent key steps in the DCO EIA process are likely
to be as follows:
 May 2015 – DCO Stage 1 Consultation;
 April 2016 – DCO Stage 2 Consultation; and
 Early 2017 – DCO submission.
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This SMP document is designed to inform a robust assessment of potential effects following a review of baseline
surveys and existing data, and based on a full understanding of the nature and scope of the Moorside Project.

1.2

Outline Description of the Proposed Development

The Moorside Project involves the development of a new nuclear power generating station of up to 3.4 GW
capacity including up to three nuclear reactors of Westinghouse AP1000® design. This NSIP will make a
substantial contribution to supplying the UK’s future energy needs and, in accordance with government policy for
new nuclear projects, should be brought forward at the earliest opportunity.
The nuclear reactors which form part of the nuclear island together with the balance of plant and ancillary
structures are proposed to be sited within the Moorside Search Area identified on Figure 1.1. Note that the land
area illustrated on this Figure includes land that may be required for construction purposes and which will extend
beyond the footprint of the permanent Moorside Power Station. The construction area will accommodate a range
of land uses including (but not necessarily limited to) temporary stockpiling of excavated soils, plant and
equipment laydown areas, temporary warehousing and fabrication buildings, contractors offices and welfare
facilities etc. For the purposes of the environmental survey work, the Moorside Search Area consists of the
following areas:
 Initial Scoping Land – This area is consistent with the EIA Scoping Report and details land upon
which the survey works outlined in this SMP are based; and
 Additional Scoping Land – Provisional additional search area land has been included within the
Moorside Search Area which may be required to accommodate elements of the Moorside Project
which are still being established and therefore have not been fully confirmed yet. This additional
search area land has not been considered within the SMPs, however relevant survey works outlined
will be expanded to accommodate this additional search area land should the requirement be
identified.
It is currently proposed that cooling water for the Moorside Power Station will be drawn from the sea via an intake
structure (or structures) mounted on the sea bed and conveyed via a tunnel (or tunnels) under the seabed to the
power station with the requirement for a pumping station to overcome the head difference. It is likely that the
cooling water intake(s) will be located approximately 2 to 6 km offshore. Due to geological considerations in
relation to tunnelling, it is most likely that the cooling water intake(s) and discharge tunnels will proceed seawards
at an angle to the shore, with a bearing from the Initial Scoping Land between west and north-west.
Cooling water would be returned to the sea via a dedicated outfall tunnel under the seabed, and the discharge
structure is also likely to be located within the same range of distances offshore. A range of process effluents and
surface water drainage from site are also likely to be discharged into the sea with the cooling water.
It is currently proposed that a Marine Offloading Facility (MOLF) would be built to support construction activities
and enable the delivery of large components during the construction of the Moorside Power Station. A beach
landing facility and/or a jetty are currently under consideration for this purpose and it is possible that a proportion
of the required bulk construction goods would also be delivered via the MOLF. The specific location of the MOLF
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has yet to be determined but current studies suggest that the preferred location for the MOLF is for this to extend
into the near shore across the intertidal area within the Moorside Search Area identified on Figure 1.1.
As outlined above, a number of off-site (outside of the Moorside Search Area) developments comprising AD Sites
within the meaning of The Planning Act 2008 will also be required to support the construction of the Moorside
Power Station. These AD Sites could include (but not necessarily be limited to): construction worker
accommodation, Park and Ride facilities, freight logistics and postal/courier consolidation facilities etc. Potentially
suitable sites for AD activities are currently under consideration by NuGen, with the current list of potential search
areas where AD Sites could be built highlighted on Figure 1.2. As such environmental survey and monitoring
requirements with respect to AD Sites are also included within this SMP. However, evaluation of alternative AD
Sites is still under way at this time (April 2015) and will be reviewed throughout the EIA process, so as to
accommodate potential changes in baseline monitoring requirements and to ensure that regard can be had to
consultation responses.

© Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. 32581-G-GOS-051

298000

299000

300000

301000

302000

303000

304000

Key:
Moorside Search Area

508000

297000

508000

296000

Initial Scoping Land

N

507000
506000
504000
503000

505000

504000
503000

505000

506000

507000

Additional Scoping Land

0

502000

502000

1:30000 @ A3

1,500
Metres

\\KT1-FS1\shared1\Earth & Env\Projects 2014\
32581 MoorsideNuclearNewBuildEIA\G - GIS\MXD

501000

501000

NuGeneration Limited
Moorside Project - Survey Monitoring
Plans

296000

297000

298000

299000

300000

301000

Coordinate System: British National Grid. © Based upon the Ordnance Survey Map with the permission of the Controller of Her Majesty's Stationery Office 2015. Ordnance Survey Licence Number 0100031673.

302000

303000

304000

Figure 1.1
Moorside Project boundaries in detail

April 2015
32581-Gos55-I wills

290000

295000

300000

305000

310000

Key:
Initial Scoping Land

Potential Associated Development
Sites
520000

520000

N

AD A
AD B
515000

515000

AD C
AD D

AD E
510000

510000

AD G
AD F

0

Scale: 1:80,000 @ A3

3,750
Metres

505000

505000

\\KT1-FS1\shared1\Earth & Env\Projects 2014\
32581 MoorsideNuclearNewBuildEIA\G - GIS\MXD

NuGeneration Limited
Moorside Project - Survey Monitoring
Plans
Figure 1.2
Potential Associated Development
Sites

290000

295000

Contains Ordnance Survey data © Crown copyright and database right 2015.

300000

305000

310000

April 2015
32581-Gos172-F wills

5

2.

Basis of Survey Design and Planning

Prior to the preparation of this SMP, a preliminary desk study and review of available data was undertaken to
identify data gaps and the surveys required to fill these gaps to support the preparation of a robust ES. The survey
design has also taken into account the preliminary project design details presented in Section 1 above and an
“enveloping” approach has been adopted to allow sufficient spatial coverage to accommodate uncertainties in the
design as far as is reasonably foreseeable at the present time (April 2015).
Table 2.1 summarises the data accessed and/or identified to date. Should further datasets become available, the
survey and monitoring requirements will be assessed and amended as appropriate. Walkover surveys have also
being undertaken (September 2014) to allow further detailing of this SMP.

Table 2.1

Data Sources Used for the Basis of Survey Planning

Name

Brief Description

Source

Envirocheck (GIS – 2014)

Information relating to contaminative
land uses, published ground conditions,
regulatory permits and authorisations
etc.

Landmark Information Group

Envirocheck (pdf – 2011)

Information relating to environmental
pollution incidents, landfills, published
ground conditions, regulatory permits
and authorisations etc.

NuGen / Landmark Information Group

Historical maps

Historical maps (1:10,000 scale) for the
study site up to 2009

NuGen / Landmark Information Group

Statutory / Designated sites

Sites of Special Scientific Interest
(SSSI)

SSSI citation and information from the Natural England (NE)
website
(http://www.sssi.naturalengland.org.uk/Special/sssi/search.cf
m; accessed September 2014).

Soils and agricultural land
classification

Agricultural land classification
Soil type

Interactive maps for Agricultural Land Classification from the
MAGIC natural environment map viewer
(http://www.magic.gov.uk/)
Natural England 1:250 000 series North West Region
Agricultural Land Classification map.
Soils Survey of England and Wales (1983). Sheet 3 Soils of
Northern England (scale 1:250,000). Ordnance Survey,
Southampton

British Geological Survey (BGS)

Geological information, including
published borehole logs

BGS website –
http://mapapps.bgs.ac.uk/geologyofbritain/home.html?mode=b
oreholes

BGS Geoindex online data

Geological mapping
Observation borehole data
Groundwater flooding

BGS Geoindex Onshore:
http://mapapps2.bgs.ac.uk/geoindex/home.html

Proposed scope of site
investigation

NuGen Studies to date

NuGen

Environment Agency

Information on landfills and pollution
incidents

Environment Agency website – http://apps.environmentagency.gov.uk/wiyby/default.aspx
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Name

Brief Description

Source

Sellafield published reports

Geological information and conceptual
model for the Sellafield site and
groundwater monitoring information
from 2013

Sellafield website –
http://www.sellafieldsites.com/land/pages/documentlibrary.html

Several previous reports referring
to the Initial Scoping Land

Summary information and brief review
of investigations undertaken at the Initial
Scoping Land

NuGen

Information on carcass burials etc.

Information on carcass burials and pyre
sites within the study site

Department for Environment, Food and Rural Affairs (Defra)
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3.

Survey and Monitoring Proposals

This section details the surveys that it is proposed should be carried out to inform the baseline description that will
be included in the ES.

3.1

Initial Scoping Land Survey Plan

3.1.1

Introduction

The purpose of the surveys are to provide site-specific baseline data regarding soils, geology, agricultural land
quality and also land quality data (soil chemical and radiochemical quality), additional to that accessed and/or
identified to date (and as summarised earlier in Table 2.1). A review of existing data has also identified the need to
investigate and characterise the infill of Sellafield Tarn which may include unexploded ordnance (UXO). The
proposed new data are needed in part to deliver a sufficiently robust description of baseline conditions against
which potential human and environmental impacts that may result from the development of the Initial Scoping
Land can be assessed. In the absence of mitigation, there is potential for impacts to arise, especially during the
construction phase. Such impacts could be temporary or long-term, direct or indirect, reversible or irreversible in
nature and of a range of magnitude. Furthermore, the additional data will facilitate the design and implementation
of specific mitigation, such that the magnitude of impacts can be off-set or minimised to an acceptable level.
The following surveys are proposed to obtain this information:
 A walkover survey to identify potential areas of soil contamination for further study (see Section
3.1.2);
 Geophysical surveys to better define the lateral extent and thickness of Recent and Quaternary
superficial (drift) deposits, including buried channels, and to focus future borehole drilling
programmes (Section 3.1.3);
 An intrusive borehole investigation to establish the nature of the site geology and to determine
baseline levels of soil and water chemical and radiochemical quality (Section 3.1.4);
 An UXO survey in the vicinity of Sellafield Tarn. This area was identified in correspondence from the
Environment Agency (Environment Agency, 2012) as at a potential risk of having received munitions
waste from the Royal Ordnance factory that pre-dated the Sellafield Complex (Section 3.1.5);
 Agricultural land survey; and
 Soil survey and assessment for properties such as (vegetation type, gradient, aspect, wetness, erosion,
texture, stone content, colour, consistency, texture, structure, and depth).
These works will be phased, for example the agricultural land survey and soil survey will only be undertaken once
the areas associated with construction work have been finalised.
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3.1.2

Site Walkover

A contaminated land walkover survey was undertaken in September 2014 of the Initial Scoping Land to identify
potential areas of soil contamination. This survey was undertaken to identify land use, evidence of contamination
(e.g. areas of rough ground, areas of plant die-back, surface staining etc.), and potential receptors (e.g. surface
water) and to inform future investigations.

3.1.3

Geophysical Investigation

Purpose of the Survey
A geophysical survey (High Resolution Seismic Reflection/ Refraction ((HRSR)) and Seismic Reflection
/Refraction ((SR)) survey lines shown on Figure 3.1) was undertaken in Quarter 4, 2014 to better define the
location of faults which cross the site. This survey will also provide information on the thickness of the drift
deposits overlying the Permo-Triassic Sherwood Sandstone (sandstone).
A second geophysical survey may be undertaken to better define the location of the Sellafield Buried Channel, a
drift-filled channel that runs below the Sellafield Complex, and which represents a potential pathway for migration
of contaminated groundwater from the Sellafield Complex onto the Initial Scoping Land. The need and scope of
this survey will be determined based on the results of the 1st geophysical survey, together with the findings from
borehole drilling (Section 3.1.4).

Data Collection Locations
The survey lines are shown on Figure 3.1, together with the details of the intrusive site investigation discussed in
Section 3.1.4 below.

Data Presentation
Based on the survey results a set of conceptual geological plots will be produced that show the likely location and
nature of the faults, drift and the Sellafield Buried Channel.

Data Collection Programme
The 1st geophysical survey was undertaken at the end of 2014.
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3.1.4

Intrusive Investigations

Purpose of the Survey
An intrusive site investigation is required in order to provide site-specific data regarding the soils, geology,
geotechnical and hydrogeological baseline conditions of the Initial Scoping Land, additional to that accessed and/or
identified to date (and as summarised earlier in Table 2.1). The proposed new data are needed in part to deliver a
sufficiently robust description of baseline conditions against which potential environmental impacts that may result
from the development of the Initial Scoping Land can be assessed, not only with respect to soils, but also with
respect to freshwater (surface water) and groundwater quantity and quality.
The soil, geological / geotechnical and hydrogeological site investigation includes the drilling of boreholes that are
to be retained as observation boreholes (OBHs) and pumping test wells for the purpose of groundwater level and
quality monitoring. Although the drilling of these boreholes for the purpose of soils and geology baseline are
included in this SMP, the installation and use of the OBHs in hydrogeological studies is discussed in more detail in
the Groundwater Quantity and Quality SMP.

Data Requirement
Study Area
The site investigation is focussed on that part of the Initial Scoping Land east of the disused railway line to
Egremont, where the construction of the Moorside Power Station is anticipated to take place (Figure 1.1), and
where the drift is known to be relatively thick in places. The investigation will be phased and boreholes (Figure
3.2) will initially be drilled in the area in and around the footprint of the permanent Moorside Power Station and
will focus on the deeper geology.
Other rounds of site investigation, extending the data coverage to other parts of the Initial Scoping Land, most
notably the area around Sellafield Tarn (See Section 3.1.5), the area to the west of the Sellafield Complex, the
western part of the site between the River Ehen and the disused railway line to Egremont, are likely in due course,
but their location and nature will depend on the findings of this initial investigation, together with development of
the design for the Moorside Power Station.
Scope of Investigation
The scope of the intrusive site investigation is at the time of writing summarised below:
 Drilling and material sampling (via coring or disturbed samples) of 79 boreholes, (Figure 3.1 and
Table 3.1), in order to establish the nature and depth of the soil and geology present, and its associated
geotechnical properties. Analysis of the material samples collected during the drilling (either cored or
disturbed) will comprise total porosity/moisture content; bulk/dry density; particle grain size
distribution; laboratory hydraulic conductivity analysis of clay; and fraction of organic carbon;
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 Wireline geophysical logging (comprising caliper, natural gamma, neutron porosity, resistivity, flow,
formation temperature, density, salinity, spontaneous potential, fluid temperature and electrical
conductivity, optical or acoustic televiewer) of selected boreholes, in order to further determine the
nature of the geology;
 Long-term (at least a year) water level, water quality and gas monitoring of up to 67 boreholes,
(Figure 3.2 and Table 3.1), in order to better understand baseline conditions, including radiological
levels;
 Radiological monitoring of selected BHR-Pz OBHs, in order to quantify baseline levels of radiological
contamination in key areas of interest, towards the Sellafield Complex; and
 Disturbed soil samples will also be collected and analysed in the laboratory.

Table 3.1

Investigation Boreholes and Sampling/Monitoring

Main Purpose

Series

Number

Approx
depth (m)
and likely
geology

Geophysical
Borehole
Logging

Material
sampling

Water sampling

Geological

BH

4

Up to 150, drift
and sandstone

Y

Cored

None

Geological and
hydrogeological

BH-Pz

8

Up to 100, drift
and sandstone

N

Cored

Sandstone quarterly, selected OBHs

Hydrogeological

DBH-Pz

36

Up to 100, drift
and sandstone

N

Disturbed 1 m
intervals

Drift and sandstone
selected OBHs

Hydrogeological
(pumping
test
wells)

DBH-W

3

Up to 100, drift
and sandstone

Y

Disturbed 1 m
intervals

Drift and sandstone, quarterly

Geotechnical

PR

12

Up to 50, drift

N

N

None

Geotechnical

SPT

8

Up to 50, drift

N

Disturbed 1.5
m intervals

None

Radiological
(also geological
and
hydrogeological)

BHR-Pz

8

Up to 30, drift

N

Cored

Drift quarterly, selected OBHs

quarterly,

OBH Observation borehole

For information regarding the hydrogeological water level and sampling regime, please refer to the Groundwater
Quantity and Quality SMP. However, for the purpose of this SMP, it is considered sufficient to note that the
quarterly water quality analysis envisaged in Table 3.1 will include:
 pH, electrical conductivity, temperature and dissolved oxygen (field measurements);
 Heavy metals and metalloids (iron, manganese, aluminium, arsenic, barium, boron, cadmium,
chromium, copper, lead, mercury, nickel, selenium, zinc);
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 Inorganics (calcium, magnesium, sodium, potassium, chloride, bicarbonate, sulphate, nitrate, nitrite,
ammonium, phosphate, bromide, strontium, fluoride);
 Phenol;
 Volatile organic compounds;
 Speciated polycyclic aromatic hydrocarbons (PAHs);
 Semi-volatile organic compounds, and


Radioactive substances (gross alpha and beta, and gamma spectrometry including full isotopic
breakdown e.g. tritium, strontium90, technetium99 and carbon 14).

A more extensive suite of analysis will be undertaken as part of site investigation and this will be used to inform
routine analysis. This suite will also comprise: a full isotopic breakdown and pesticides.
Selected shallow (<30 m deep) monitoring boreholes will also be installed with gas monitoring standpipes in order
to allow gas monitoring. A broad range of gasses (e.g. carbon dioxide, carbon monoxide, methane) will be
monitored on a monthly basis for a minimum of 1 year, although the results will be reviewed after 3 months and if
no risks are identified monitoring may be stopped. This monitoring data obtained will be used to determine the
risks posed by hazardous ground gases derived from peat deposits on-site and any Made Ground deposits.
Soil samples will be selected from a range of depths, with shallower samples used to inform human health risk
characterisation, and deeper samples to provide information with respect to water risk characterisation and also
implications for developing the Construction Environment Management Plan, Soil Management Plan, Spoil
Management Plan and Materials Management plan. The samples will be analysed in the laboratory for a
comprehensive suite of inorganic and organic chemicals, including, but not restricted to:
 pH; organic matter, free and total cyanides;
 Metals and metalloids ( arsenic, barium, boron, cadmium, chromium, copper, lead, mercury, nickel,
selenium, zinc);
 Phenols;
 Volatile organic compounds;
 Semi-volatile organic compounds
 Speciated polycyclic aromatic hydrocarbons (PAHs);
 Total petroleum hydrocarbons, (C6 -C40 ) and a smaller number of tests for TPH-CWG
Aliphatic/Aromatic Split C5-C44);
 PCBs;
 Organochlorinated and organophosphorous pesticides;
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 Radioactive substances (gross alpha and beta, and gamma spectrometry including full isotopic
breakdown e.g. tritium, strontium90, technetium99 and carbon 14); and
 Asbestos (selected samples).
Samples will be undertaken from a minimum of 20 boreholes with 3 to 6 samples per borehole for radiological
analysis. Samples will typical be obtained from depths of 0 to 0.3m, 1 to 1.3m, 3 to 3.3m, with further samples
obtained to depths of 30m. Samples for chemical analysis will typically be obtained from depths of 0 to 1m.
Selected samples will also be obtained for Waste Acceptance Criteria (WAC) testing for heavy metals, dissolved
organic carbon, chloride, fluoride, sulphate, phenol index, total dissolved solids, PAHs, mineral oil, BTEX and
PCBs.
Testing for ordnance-related chemical substances (e.g. trinitrotoluene (TNT) and ammonium nitrate) will be
undertaken on samples collected from areas of UXO or chemical explosives concern.
Disturbed soil samples will also be collected, especially in the vicinity of the disused railway line, suspected
historical landfills, infilled pits, Sellafield Tarn and spoil mounds as part of later site investigations.
Other supporting field data will be acquired during the course of the site investigation, including groundwater level
and quality data from the Environment Agency monitoring network.

Data Collection Locations
The borehole locations are shown on Figure 3.1. The boreholes will be drilled, and, where appropriate, completed
and monitored at the depths/geology indicated in Table 3.1. The BH-R boreholes have been located towards
Sellafield Complex. Further targeted intrusive investigations of specific areas may be required in the future.

Data Collection Methodology
The borehole drilling and general works will be performed adopting procedures in accordance with the British
Drilling Association (BDA) drilling guidance (2008) and British Standards Institution (BSI) British Standard (BS)
5930:1999+A2:2010, together with, where appropriate, BS 10175:2011+A1:2013.
Water level and quality investigations will be undertaken in accordance with BS EN ISO 22475-1:2006, BS EN
ISO 14688-1:2002+A1:2013 and BS 6068-6.14:1998, ISO 5667-14:1998. Where applicable, water sampling will
be to a Class 1 standard, and all chemical testing will be undertaken by a UKAS accredited laboratory. Wherever
applicable, the laboratory shall also hold MCERTS accreditation. Appropriate BS- or ASTM-approved
methodologies will be adopted for the chemical analysis.
The radiological investigations will be performed by a specialist contractor in accordance with BS
10175:2011+A1:2013, BS EN ISO 22475-1:2006 and ASTM International (ASTM) standards C 998-05(2010) and
D 5730-04. Soil sampling in the unsaturated zone will be performed according to ASTM D 4700(2006).
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Ground gas and vapour monitoring will be undertaken in accordance with key UK guidance and standards namely:
BS 8576:2013, CIRIA Report C665, British Standard BS 8485: 2007 and BS 10175: 2011.
The SPT (standard penetration testing) boreholes will be constructed according to BS EN ISO 224763:2005+A1:2011, whilst tests at the PR (pressure meter) boreholes will be undertaken in conformity with ASTM
D4719-07 or NF P94-110.

Data Collection Programme
The intrusive site investigation commenced in December 2014 and will be completed by April 2015. An initial
geophysical and ‘fault aging’ borehole investigation was undertaken in late 2014. The soil, water quality and gas
monitoring will commence in May 2015.
Monitoring will initially be commissioned for twelve campaigns (rounds) i.e. one year’s data. Groundwater and gas
monitoring is due to commence in May 2015. Details of the groundwater monitoring proposals are contained in
the Groundwater Quantity and Quality SMP.
Ground gas monitoring is proposed in up to 30 boreholes. As the intrusive investigations on the Initial Scoping
Land to date have not identified any Made Ground, peat or other organic soils, it is proposed to initially undertake
three monthly rounds of ground gas monitoring only and then appraise the results. Based on the results of the
monitoring, a decision will be made (in consultation with the consultees) as to whether further ground gas
monitoring is required perhaps using a reduced number of locations or whether the ground gas monitoring
programme can be stopped altogether.
Table 3.2 below, summarises the proposed gas monitoring boreholes.

Table 3.2

Borehole
BHR-Pz01

Proposed Gas Monitoring Boreholes

Top
Screen
(mbgl)

of
Bottom
of
Screen (mbgl)

Aquifer
(orig. classification)

Gas monitoring

20

25

Drift

Yes

BHR-Pz02

10.5

15

Drift

Yes

BHR-Pz03

15

20

Drift

Yes

BHR-Pz04

2

17

Drift

Yes

BHR-Pz05

2

21

Drift

Yes

BHR-Pz06

9

39

Drift

Yes

BHR-Pz07

2

5

Drift

Yes

BHR-Pz08

3.5

4.5

Drift

Yes

DBH-Pz01

13

23

Drift

Yes

DBH-Pz03

11.9

18.9

Drift

Yes
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Borehole

Top
Screen
(mbgl)

DBH-PZ05

of
Bottom
of
Screen (mbgl)

Aquifer
(orig. classification)

Gas monitoring

2

7

Drift

Yes

DBH-Pz09

9

20

Drift

Yes

DBH-Pz12

15

20

Drift

Yes

DBH-Pz16

2

4.5

Drift

Yes

DBH-Pz18

14

23.4

Drift

Yes

DBH-Pz27

3

15

Shallow

Yes

DBH-Pz30

11

15

Shallow

Yes

DBH-Pz31

13

15

Shallow

Yes

DBH-Pz32

7

15

Shallow

Yes

DBH-PZ34

5.5

15.5

Drift

Yes

DBH-Pz36

3.8

7.4

Shallow

Yes

Consultations with the Environment Agency during this monitoring period, including review of monitoring results,
will determine if further monitoring is required. If deemed necessary for some or all parameters, an extended
monitoring campaign may increase the robustness of the dataset and may allow any inter-annual variation in
baseline conditions to be identified.

Data Presentation
Exploratory borehole logs, the results of laboratory soil and water analysis, and the findings of the gas monitoring
would be presented in a factual report at the end of a year’s worth of monitoring rounds. This report will include
plots and tables summarising the soil and water chemical and radiochemical substance concentrations with relevant
human health, ecological and water quality screening values. The information will be used to construct a
conceptual site model for the site which will provide a basis for a preliminary Generic Quantitative Risk
Assessment (GQRA) with respect to human health and controlled water risks associated with the measured
concentrations of chemical and radiochemical substances. The results of the investigation will also be used to help
target the next phase of investigation.

3.2

AB Land Investigations

Since the issue of the last SMPs in February 2015, the site investigations has been extended to an area referred to
here as the AB Land, located in the High Sellafield area, in the southern extent of the Initial Scoping Land and
immediately to the west of the Sellafield Complex. This also includes additional site investigation locations to the
west of the disused railway line and limited investigation of the infilled former Sellafield Tarn.
Investigations include both a non-intrusive phase (which also includes near surface <0.3 m below ground level) soil
sampling and an intrusive phase of works.
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3.2.1

Non-Intrusive Survey

Purpose of the Survey.
The primary objective of the non-intrusive investigation was to determine the level and distribution of any surface
chemical and radiological contamination (where present) across the site, to establish a pre-construction baseline of
contaminants on the AB Land.

Data Requirements
Study Area
The AB Land is located immediately west of the existing Sellafield nuclear reprocessing complex on the West
Cumbrian coastal plain and is approximately centred on National Grid reference (NGR) 302243, 505006.
The AB Land covers an area of 49 hectares and comprises agricultural land, except for the most western part of the
site which is occupied in part by the River Ehen and sand dunes associated with the Cumbria coastline.
Sellafield Tarn is located between the Sellafield Complex and the AB Land. Mapping for 1956 through to 1971
indicates the Tarn to have been subject to infilling. Previous studies (BNFL, 2004a) indicate that Sellafield Tarn
was infilled with Royal Ordnance Factory (ROF) site debris in the 1950s and 1960s.

Scope of Investigation
In summary the works comprised:
 Surface walkover survey (direct gamma monitoring) over the entire site;
 Near surface (<0.3 m below ground level) soil sampling (62 samples);
 Surface water sampling (5 locations); and
 Laboratory based chemical and radiochemical analysis of soil (62 t) and surface water (5) samples.

Data Collection Locations
A summary of the sampling locations in shown in Figure 3.1. The sample locations were determined based on the
site walk over survey.
In addition to shallow soil samples, a total of five surface water samples were obtained from surface water features
located within the site (Figure 3.1).
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Data Collection Methodology
All samples were taken in accordance with the methodologies outlined in Section 3.1.4.
All samples were obtained at depths between 0 and 0.3 m bgl and as such comprise near surface soils. In each
location, the sampled material comprised topsoil. Ground conditions were logged in each sampling location.

Data Presentation
The results from the non-intrusive investigation have been presented as a factual and interpretative report with
supporting tables, figures and appendices.

Data Collection Programme
The above scope of works was completed between January and March 2015.

3.2.2

Intrusive Investigation

Purpose of the Survey
The purpose of borehole investigation is to mainly to provide information on geology and groundwater conditions
within the AB Land and Excluded Areas which will support the conceptual understand of the area as developed as
part of the investigations for the Initial Scoping Land.

Scope of Investigation
The scope of the intrusive site investigation is summarised below:
 Drilling and material sampling (via coring or disturbed samples) of up to 29 boreholes (Figure 3.1), in
order to establish the nature and depth of the soil and geology present. 21 of the boreholes will be
completed as monitoring boreholes for the drift and underlying sandstone. 5 of the boreholes are to
define ground conditions in the vicinity of Sellafield Tarn;
 Wireline geophysical logging (comprising caliper, natural gamma, neutron porosity, resistivity, flow,
formation temperature, density, salinity, spontaneous potential, fluid temperature and electrical
conductivity, optical or acoustic televiewer) of selected boreholes, in order to further determine the
nature of the geology;
 Long-term (at least a year) water level, water quality and gas monitoring of selected boreholes, in
order to better understand baseline conditions, including radiological levels; and
 Disturbed soil samples will also be collected and analysed in the laboratory.
The soil and chemical suite (chemical and radiological suite) will be the same as described in Section 3.1.4.
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Table 3.3

Investigation Boreholes and Sampling/Monitoring

Main Purpose

Series

Number

Approx
depth (m)
and likely
geology

Geophysical
Borehole
Logging

Material
sampling

Water sampling

Ground
conditions and
soil sampling

WSH

4

Up to
drift

N

Disturbed

None

Geological and
hydrogeological

BHHPZ

23

Up to 90, drift
and sandstone

Sandstone
boreholes only

Disturbed/Cored

Yes (selected boreholes to
included in routine monitoring)

Hydrogeological

DBH-Pz

2

Up to 70, drift
and sandstone

Monthly dip,
selected
boreholes,
with exception
of two OBHs
(shallow and
deep) at each
of the two
pumping test
sites, where
monitoring
should also be
undertaken by
data logger

Daily during
pumping tests

Subject to further discussions with
NuGen

15m,

be

Quarterly,
selected OBHs

Data Collection Locations
The borehole locations are shown on Figure 3.1. The boreholes will be drilled, and, where appropriate, completed
and monitored at the depths/geology indicated in Table 3.3.

Data Collection Methodology
The data collection methodology will be carried out as described in Section 3.1.4.

Data Presentation
Exploratory borehole logs, the results of laboratory soil and water analysis, and the findings of the gas monitoring
would be presented as part of the factual report described in Section 3.1.4.

Data Collection Programme
The above scope of works was carried between March and April 2015. Selected boreholes (see Figure 3.2) will be
included as part of the routine monitoring programme that will commence in May 2015.
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3.3

UXO Desk Study

Information from the Zetica website (http://www.zetica.com/uxb_downloads.htm) details the Initial Scoping Land
as having little to no risk from UXOs. However, the adjacent Sellafield Complex was the site of a former Royal
Ordnance factory with the potential for UXO and munitions waste in the surrounding area, and potentially disposed
of within the Sellafield Tarn, an issue identified by the Environment Agency (2012). An initial desk study will be
undertaken by a specialist contractor for the area within and in the immediate vicinity of the Tarn. If this desk
study identifies a risk of UXO, a walkover survey using a hand held caesium magnetometer linked to a data logger
is recommended.
The output from this study will be a standalone report on the risk and potential implications of UXO.
This study is likely to be undertaken as part of the AB Land investigation.

3.4

Soil and Agricultural Land Survey

A desk based review will be undertaken of soil survey data and agricultural land classification (ALC) for the Initial
Scoping Land and county. This information may be sufficient to determine whether the development would result
in a significant net loss of best and most versatile (BMV) agricultural land as a result of the Moorside Project or
whether a site survey would be required to further inform this assessment.
The intrusive site investigation will also provide preliminary information on soil depth and characteristics. If
necessary, a further soil survey will be undertaken. This is likely to comprise auger holes at approximately 1
boring per hectare and pits to provide information on soil characteristics and to determine the agricultural land
classification, should this be necessary. The survey will be undertaken once the area for construction has been
better defined.
These surveys will be undertaken once the footprint of construction activities have been finalised as part of the
development design.

3.5

Associated Developments Survey Plan

As the footprint and uses of the AD Sites are identified, survey needs will be addressed and planned as has been
undertaken for the Initial Scoping Land (see Section 3.1). Based on current knowledge of the locations of AD sites
(Figure 1.2), it is possible that some sites (which may have historical land contamination and substantial
construction activities planned) will require specific survey programmes to be designed. However, for the majority
of AD sites, where the level of development is minor relative to existing site infrastructure (where hardstanding and
drainage infrastructure is already in place for example), a desk-based assessment should be sufficient to inform EIA
studies.
Therefore, following baseline data will need to be collected to inform both the next stage of baseline work relating
to the AD Sites and future assessment work:
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 site reconnaissance / walkover information;
 an Envirocheck report detailing geo-environmental data specific to the AD Site areas;
 borehole logs acquired from the BGS website;
 Coal Authority Mining Reports and associated information for those AD Sites where collieries or
former mining are identified as a potential risk / constraint; and
 Local Authority / Environment Agency Environmental Information Requests.
The above information will be drawn together into a series of Phase 1 Land Quality desk studies and preliminary
risk assessments and conceptual site models. Where necessary, intrusive Phase 2 investigations will be scoped and
undertaken to provide site specific information on soils, geology, agricultural land and land quality.
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4.

Summary of Survey Activities

A list of surveys (as detailed in Section 3), together with summary information about the survey programme, is provided in Table 4.1.

Table 4.1

Survey Summary

Survey

Month during which survey work can be carried out (2015)

Anticipated
start date

Period over
which surveys
are likely to
be required

Non-Intrusive and Intrusive site investigation
(SI)

December 2014

Three to four
months borehole
installation

Monitoring

May 2015

Twelve months
of monitoring
minimum.

UXO Desk Study

March 2015

1 month

Soil Survey

October 2015 (to
be confirmed)

1 month

J

F
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1.

Introduction

1.1

Background and Purpose of this Report

NuGeneration Limited (NuGen) is currently working on detailed plans for developing its ‘Moorside Project’, to
construct and operate a new nuclear power generating station, which when operational will be called the ‘Moorside
Power Station’. This will be located on land within the area referred to as the ‘Moorside Search Area’, which is
located within the district of Copeland in the county of Cumbria, to the west and north of the existing Sellafield
Complex. Current activities being undertaken at the Sellafield Complex include: the decommissioning of
redundant buildings, spent fuel management and the safe management and storage of nuclear waste.
NuGen will apply to the Secretary of State under The Planning Act 2008 (as amended) for a Development Consent
Order (DCO) to construct, operate and maintain the Moorside Project which encompasses both the Moorside Power
Station (being a Nationally Significant Infrastructure Project [NSIP]) and ‘Associated Development’ (AD),
comprising both temporary and permanent works which are required for the construction and operation of the
Moorside Power Station. The AD will take place both at the Moorside Search Area and at other ‘off-site’ locations.
The Moorside Project will require an Environmental Impact Assessment (EIA) to be undertaken and an
Environmental Statement (ES) to be delivered alongside the application for DCO under The Planning Act 2008. At
present, it is considered that a planning application under the Town and Country Planning Act 1990 (as amended)
to the Local Planning Authority (Copeland Borough Council) in respect of the Moorside Search Area, may also be
required for any works that need to be carried out in advance of a DCO application. To ensure a comprehensive
EIA in support of the DCO application, the potential for all site preparation works to be covered within the DCO
application has been taken into consideration in the environmental survey work and will be incorporated into the
final environmental assessments.
An environmental risk assessment will also need to form part of applications for Environmental Permits for water
discharge activities and radioactive substances activities (among others). These assessments will need to include
assessment of effects on marine conservation zones (MCZ) and be supported by assessments in relation to the
Water Framework Directive (WFD) (2000/60/EC) and the Marine Strategy Framework Directive (MSFD)
(2008/58/EC).
Amec Foster Wheeler Environment & Infrastructure UK Ltd. (Amec Foster Wheeler) was commissioned in April
2014 to initiate the EIA and environmental baseline survey work that NuGen is required to carry out to inform the
preparation of the ES to support the DCO application. The initial EIA work, which involved data collection, site
visits, early consultation and project planning, was referred to as Phase 1a. In July 2014, Amec Foster Wheeler
was commissioned to carry out the second phase of EIA work (Phase 1b). Also as part of this phase of work, Amec
Foster Wheeler was commissioned to initiate work to support a separate assessment in relation to European and
Ramsar Sites under the Habitats Directive1 and the Conservation of Habitats and Species Regulations 2010 (as
1

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora
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amended) hereafter referred to as the Habitats Regulations Assessment (HRA). The Phase 1b work commenced
with the preparation of this Survey and Monitoring Plan (SMP) document and a draft EIA scoping report in relation
to the information that we propose should be provided in the ES for the Moorside Project together with a draft
‘initial Evidence Plan’ as part of the HRA process (see Department for Environment, Food and Rural Affairs,
2012).
This SMP was written in order to inform initial consultation, including with the following organisations:
 Environment Agency;
 Natural England;
 Sellafield Ltd;
 Cumbria County Council; and
 Copeland Borough Council.
These organisations were asked for their comments on the draft survey and monitoring proposals that are set out in
Section 3 of this report. The proposals were then revised in the light of the comments that were received and
comments incorporated into the draft EIA Scoping Report and initial Evidence Plan. The Scoping Report will then
be submitted to The Secretary of State through The Planning Inspectorate (PINS) together with a request (under
The Infrastructure Planning (Environmental Impact Assessment) Regulations 2009 [SI No. 2263] – hereafter
referred to as the DCO EIA Regulations) for it to provide NuGen with a Scoping Opinion relating to the Moorside
Project. The initial Evidence Plan has been issued to inform ongoing discussions with Natural England and others
regarding the HRA process.
PINS will use the EIA Scoping Report to consult with a wide range of organisations regarding the scope of the
assessment to be reported in the ES. The purpose of this SMP was to generate early feedback to Amec Foster
Wheeler on consultees’ view about the scope of survey and monitoring work that Amec Foster Wheeler proposes to
carry out to inform the preparation of the ES. This, in addition to comments supplied to NuGen in early 2014 on
the EIA technical specifications from Natural England, the Marine Management Organisation and Environment
Agency and other consultees, have assisted Amec Foster Wheeler in the preparation of a more robust Scoping
Report than would otherwise be the case, which, in turn, is expected to reduce the extent and focus of comments
that consultees make to PINS through the consultation that it carries out to inform the Secretary of State’s Scoping
Opinion.
Following the issue by PINS of the Scoping Opinion, the subsequent key steps in the DCO EIA process are likely
to be as follows:
 May 2015 – DCO Stage 1 Consultation;
 April 2016 – DCO Stage 2 Consultation; and
 Early 2017 – DCO submission.
This SMP document is designed to inform a robust assessment of potential effects following a review of baseline
surveys and existing data, and based on a full understanding of the nature and scope of the Moorside Project.
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1.2

Outline Description of the Proposed Development

The Moorside Project involves the development of a new nuclear power generating station of up to 3.4 GW
capacity including up to three nuclear reactors of Westinghouse AP1000® design. This NSIP will make a
substantial contribution to supplying the UK’s future energy needs and, in accordance with government policy for
new nuclear projects, should be brought forward at the earliest opportunity.
The nuclear reactors which form part of the nuclear island together with the balance of plant and ancillary
structures are proposed to be sited within the Moorside Search Area identified on Figure 1.1. Note that the land
area illustrated on this Figure includes land that may be required for construction purposes and which will extend
beyond the footprint of the permanent Moorside Power Station. The construction area will accommodate a range
of land uses including (but not necessarily limited to) temporary stockpiling of excavated soils, plant and
equipment laydown areas, temporary warehousing and fabrication buildings, contractors offices and welfare
facilities etc. For the purposes of the environmental survey work, the Moorside Search Area consists of the
following areas:
 Initial Scoping Land – This area is consistent with the EIA Scoping Report and details land upon
which the survey works outlined in this SMP are based; and
 Additional Scoping Land – Provisional additional search area land has been included within the
Moorside Search Area which may be required to accommodate elements of the Moorside Project
which are still being established and therefore have not been fully confirmed yet. This additional
search area land has not been considered within the SMPs, however relevant survey works outlined
will be expanded to accommodate this additional search area land should the requirement be
identified.
It is currently proposed that cooling water for the Moorside Power Station will be drawn from the sea via an intake
structure (or structures) mounted on the sea bed and conveyed via a tunnel (or tunnels) under the seabed to the
power station with the requirement for a pumping station to overcome the head difference. It is likely that the
cooling water intake(s) will be located approximately 2 to 6 km offshore. Due to geological considerations in
relation to tunnelling, it is most likely that the cooling water intake(s) and discharge tunnels will proceed seawards
at an angle to the shore, with a bearing from the Initial Scoping Land between west and north-west.
Cooling water would be returned to the sea via a dedicated outfall tunnel under the seabed, and the discharge
structure is also likely to be located within the same range of distances offshore. A range of process effluents and
surface water drainage from site are also likely to be discharged into the sea with the cooling water.
It is currently proposed that a Marine Offloading Facility (MOLF) would be built to support construction activities
and enable the delivery of large components during the construction of the Moorside Power Station. A beach
landing facility and/or a jetty are currently under consideration for this purpose and it is possible that a proportion
of the required bulk construction goods would also be delivered via the MOLF. The specific location of the MOLF
has yet to be determined but current studies suggest that the preferred location for the MOLF is for this to extend
into the near shore across the intertidal area within the Moorside Search Area identified on Figure 1.1.
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As outlined above, a number of off-site (outside of the Moorside Search Area) developments comprising AD Sites
within the meaning of The Planning Act 2008 will also be required to support the construction of the Moorside
Power Station. These AD Sites could include (but not necessarily be limited to): construction worker
accommodation, Park and Ride facilities, freight logistics and postal/courier consolidation facilities etc. Potentially
suitable sites for AD activities are currently under consideration by NuGen, with the current list of potential search
areas where AD Sites could be built highlighted on Figure 1.2. As such environmental survey and monitoring
requirements with respect to AD Sites are also included within this SMP. However, evaluation of alternative AD
Sites is still under way at this time (April 2015) and will be reviewed throughout the EIA process, so as to
accommodate potential changes in baseline monitoring requirements and to ensure that regard can be had to
consultation responses.
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2.

Basis of Survey Design and Planning

Prior to the preparation of this survey and monitoring plan, a preliminary desk study and review of available data
was undertaken to identify data gaps and the surveys required to fill these gaps to support the preparation of a
robust ES. The survey design has also taken into account the preliminary project design details presented in
Section 1 above and an “enveloping” approach has been adopted to allow sufficient spatial coverage to
accommodate uncertainties in the design as far as is reasonably foreseeable at the present time (April 2015).
Table 2.1 summarises the data accessed and or identified to date. Should further datasets become available, the
survey and monitoring requirements would be assessed and amended as appropriate. A preliminary site walkover
was also undertaken during August 2014 to add further context and definition to the scope of this SMP.

Table 2.1

Data sources used for the basis of survey planning

Name

Brief Description

Source

Environment Agency
river flow monitoring

Flow data from Environment
Agency flow gauging stations

Environment Agency data request

Environment Agency
water quality
monitoring locations

Location of previous and future
water quality monitoring locations,
surveyed by the Environment
Agency.

Environment Agency data request

Environment Agency
water quality data

Routine monitoring data of river
water quality

Environment Agency data request

Water Framework
Directive (WFD)2
water body status

North West River Basin
Management Plan, in combination
with water body annual updates

Environment Agency’s North West River Basin Management Plan 2009
(available online at:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/3
00515/genw0910bsrg-e-e.pdf)

Relevant water body investigation
reports may inform future
understanding of the water quality
baseline.

Annual updates published online up to and including 2012 (Environment
Agency’s Geostore: http://www.geostore.com/environment-agency/)
Environment Agency data request

Licensed abstraction
and consented
discharge data

Location, licence/consent
information and returns where
available

Envirocheck data (May 2014): Landmark Information Group

Private Water
Supplies

Records of private potable water
supplies that are exempt from
permitting

Copeland Borough Council

Walkover and
previous site visits

Targeted field observations and
previous observations during other
monitoring programmes

A preliminary site walkover was undertaken in August 2014.

2

Environment Agency data request

Observations gathered during previous environmental monitoring, specifically
the AMEC 2010 freshwater invertebrate monitoring survey carried out on ditches
and watercourses on and around the Initial Scoping Land, has informed a visual
appraisal of these watercourses and subsequently this monitoring plan.

Directive 2000/60/EC of the European Parliament and of the Council establishing a framework for the Community action in
the field of water policy
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Name

Brief Description

Source

Sellafield Ltd
Monitoring our
Environment annual
reports

Summary of liquid discharges from
Sellafield site

Monitoring our Environment. Discharges and Monitoring in the United Kingdom.
Annual Report 2012 (and previous years).

Designated areas

Mapping of designated statutory
and
non-statutory
nature
conservation sites

MAGIC natural environment map viewer: http://www.magic.gov.uk/

Church Moss
Hydrology Report

Environment
Agency,
2002.
Cumbrian Basin Mires: Low
Church Moss

Environment Agency, 2002

Moorside
hydrogeology
conceptual model

NuGen studies to-date

NuGen studies to-date

© Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. 32581-G-GOS-048

Used as the basis for identifying sites supporting potentially sensitive waterdependent ecosystems.

8

3.

Survey and Monitoring Proposals

This section details the surveys that it is proposed should be carried out to inform the baseline description of the
River Ehen and other freshwater water bodies associated with the Initial Scoping Land that will be included in the
ES. Section 3.2 discusses the survey plan associated with the AD Sites. It is also acknowledged that data collected
as part of the EIA will be used to form part of the HRA evidence base, which will be outlined in the HRA Evidence
Plan and upon which further consultation will be undertaken. Survey results and the resultant baseline
characterisations will inform other scheme considerations and studies, such as identification of areas for potential
mitigation and enhancement proposals in relation to WFD water bodies.

3.1

Initial Scoping Land Survey Plan

3.1.1

Freshwater Quality Survey and Monitoring

Purpose of the Survey
This survey work is required in order to provide the necessary site-specific baseline data on chemical and
radiochemical freshwater quality which is not available through the Environment Agency’s routine monitoring.
These data are required to deliver a robust description of baseline conditions against which potential environmental
effects on the freshwater environment that may result from development activities within the Initial Scoping Land
can be assessed. In the absence of mitigation, there is potential for the Moorside Project to cause changes in local
freshwater water quality, especially during the construction phase. Changes in water quality could have consequent
effects on compliance with environmental quality standards, on the ecology of freshwater and freshwater dependent
habitats and on other users of the river (e.g. anglers, abstractors etc.). Such impacts could be temporary or longterm, direct or indirect, reversible or irreversible in nature and of a range of magnitude.

Data Requirement
Study Area
A study area of 3 km around the Initial Scoping Land has been defined for the purposes of surface freshwater
assessment. The location of the Initial Scoping Land in close proximity to the coast limits the potential for the
propagation of downstream effects in the freshwater environment. There is no pathway for propagation of direct
surface water effects (quality or hydrological effects) upstream (although indirect effects may be experienced
upstream if water quality changes in the River Ehen were to affect passage of migratory fish, for instance). The
assessment area with respect to the AD Sites is discussed separately below.
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Surface Water Quality Data Requirement
The Environment Agency (EA) undertakes water quality monitoring on each of the main rivers (Ehen, Calder and
Kirk Beck) within the study area as part of their existing routine monitoring work. A summary of the Environment
Agency monitoring locations is provided in Table 3.1.

Table 3.1

Environment Agency surface water quality (biology and chemistry) monitoring locations

Watercourse

Name

Monitoring type1

National Grid
Reference (NGR)

Kirk Beck

Kirk Beck at Beckermet (88005186)

Biology

NY 01936 06644

Y

Future sampling
planned by the
Environment Agency

Chemistry
River Ehen

River Ehen at Kersey Bridge (near
Thornhill)

Chemistry

NY 007 084

Y

River Ehen at Braystones (88005180)

Biology

NY 00742 06028

Y

Chemistry

River Calder

River Ehen at Sellafield
(88005187 / 88005188)

works

Chemistry

NY 02016 03411

N

River Calder
(88005120)

Bridge

Biology

NY 04215 05999

Y

NY 02493 02713

Y for biology; N for
chemistry

at

Calder

River Calder at Calder Hall (88005129)

Chemistry
Biology
Chemistry

Table notes:
1

As per EA online mapping description.

These Environment Agency biological and chemical water quality data (together with data collected further
upstream) are used by the Environment Agency, for example, to classify local WFD water body status. The scope
of this routine Environment Agency data monitoring (spatial distribution of monitoring locations and extent of
testing suite) does not provide the necessary level of detail (on those watercourses and standing water bodies
associated with the Initial Scoping Land) to deliver a robust description of baseline conditions against which
potential environmental impacts that may result from the Moorside Project can be assessed. In order to characterise
site specific baseline conditions fully, it will be necessary to collect additional data which may be used to
supplement the routine Environment Agency data; the remainder of this section sets out the details of the
monitoring that will be commissioned by NuGen in support of the Moorside Project studies.
Proposed surface water biological monitoring (which will be used to characterise surface water baseline conditions
further) is discussed separately in the Terrestrial and Freshwater Ecology SMP.
The proposed physical and chemical analytical suite for water sampling associated with the Moorside Project is set
out in Table 3.2, Table 3.3 and Table 3.4. This extensive suite of determinands has been selected:
 collectively to allow a broad characterisation of baseline water quality conditions;
 to include supporting elements for ecological status under the WFD;
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 to include relevant specific pollutants, priority substances and priority hazardous substances defined
by the WFD and its daughter directives (see discussion of Supplementary monitoring below and Table
3.4);
 taking account of specific parameters (including suspended solids and hydrocarbons) which may be
discharged as surface water run-off from the Moorside Project during construction or operation; and
 to include major ion species to allow ionic balance comparisons between surface and groundwaters
where appropriate.
At present there are no proposed routine surface water discharges to the freshwater environment associated with the
Moorside Project once construction is complete (beyond some assumed surface water runoff) and thus there are no
specific discharge parameters to be taken into account.
Table 3.2 presents the ‘regular chemical analytical suite’, which is defined as the minimum chemical suite which
would be used on every monitoring occasion.

Table 3.2

Regular chemical analytical suite (surface water)

Laboratory Analysis
pH

Sulphate

Extractable hydrocarbons (C6 – C40)

Conductivity @20deg

Ammoniacal nitrogen

Calcium (filtered)

Suspended solids

Nitrite

Copper (filtered)

Turbidity

Nitrate

Iron (filtered)

Biochemical oxygen demand

Total inorganic nitrogen

Magnesium (filtered)

Chemical oxygen demand

Kjeldahl nitrogen

Manganese (filtered)

Total organic carbon

Soluble reactive phosphorus (filtered)

Potassium (total)

Dissolved organic carbon

Phosphorus (total)

Sodium (total)

Total hardness

Silicon

Zinc (total and dissolved)

Alkalinity (bicarbonate)

Chlorophyll a

VOCs

Alkalinity (carbonate)

Fluoride

SVOCs

Dissolved oxygen

Temperature

pH

Electrical conductivity

Salinity

Chloride
Field Measurement

Parameters via calculation
Acid Neutralising Capacity (ANC) via method proposed by Cantrell et al., 1990
Non-ionised ammonia (by calculation)
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In addition to the chemical testing as set out above, samples will be submitted for radiochemical analysis as set out
in Table 3.3.
Table 3.3

Radiochemical Water Quality Analytical Suite

Determinand
Aqueous tritium by distillation and LSC
Carbon-14 by pyrolysis and LSC
Gross alpha (as Am-241) by proportional counting
Gross beta (as K-40) by proportional counting
High resolution gamma spectrometry

The analysis suite has been selected to provide a general screen for alpha-, beta- and gamma-emitters, including
low-energy beta-emitters that may only be detected with a very low efficiency by the gross beta analytical method.
The analysis suite allows screening against drinking water thresholds for radioactivity. The high-resolution gamma
spectrometry has been selected primarily to provide radionuclide data for man-made radionuclides; although it also
provides information regarding naturally occurring radionuclides including potassium-40 and uranium-238,
uranium-235 and thorium-232 decay series radionuclides. Should the gross alpha or gross beta analysis or the
gamma spectroscopy identify radionuclides of concern at levels above drinking water standards (for example K40,
Co60, Sr90, Cs137, Ra226, U238, Pu238, Pu239+240, Pu241), further investigation will be instigated. In any case,
a proportion of samples showing the highest results for the screening will be analysed for Sr90, Tc99, Pu238,
Pu239+240, Pu241.
Supplementary Monitoring
The WFD defines a series of specific pollutants (SPs), Priority Substances (PSs) and priority hazardous substances
(PHSs) which are individual pollutants that present significant risk to or via the aquatic environment. Specific
Environmental Quality Standards are presented for the current list of SPs within ‘The River Basin Districts
Typology, Standards and Groundwater threshold values (Water Framework Directive) (England and Wales)
Directions 2010’ and for PSs and PHSs in WFD daughter directive 2013/39/EC. It is not anticipated that
significant concentrations of these substances will be present within the study area, however given their importance
within the current water quality regulatory framework, further consideration has been given to requirement to
establish a baseline for these substances.
A review of all SPs, PSs and PHSs has enabled a refined list of parameters to be derived (see Table 3.4) which,
given the current agricultural land use applicable to most of the Initial Scoping Land and the proximity of the
existing road network, could reasonably be expected to be present at very low concentrations. It is therefore
recommended that in addition to the regular chemical analytical suite as defined in Table 3.2, sampling and testing
for those chemicals listed in Table 3.4 should be undertaken on one occasion, early in the overall monitoring
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programme, in order that results may be reviewed by all parties to determine whether further sampling effort is
required.

Table 3.4

Relevant Water Framework Directive specific pollutants priority substances and priority hazardous
substances

Name of substance

Possible historical usage/
reason for inclusion in
monitoring suite

Name of substance

Possible historical usage/
reason for inclusion in
monitoring suite

Alachlor

Herbicide

Nonylphenol (4-nonylphenol)

Enter environment via water
treatment plants

Anthracene

Product of incomplete combustion

Octylphenols ((4-(1,1‘,3,3‘tetramethylbutyl)-phenol))

Enter environment via water
treatment plants

Arsenic

Potential mineral sourced

Polynuclear aromatic
hydrocarbons (PAH)

Products of incomplete
combustion

Atrazine

Herbicide

Benzo(a)pyrene

Benzene

Component of gasoline

Benzo(b)fluoranthene

Cadmium and
its compounds

Artificial fertilisers can contain
cadmium as a pollutant

Benzo(k)fluoranthene

Chlorfenvinphos

Insecticide

Benzo(g,h,i)perylene

Chlorpyrifos
(Chlorpyrifos-ethyl)

Insecticide

Indeno(1,2,3-cd)pyrene

Cyclodiene pesticides: Aldrin,
Dieldrin, Endrin, Isodrin

Pesticides

Simazine

Herbicide

DDT total

Pesticide

Trifluralin

Herbicide

para-para-DDT

Pesticide

2,4-dichlorophenoxyacetic acid
(2,4-D)

Herbicide

Diuron

Herbicide

Cypermethrin

Sheep dip insecticide

Endosulfan

Insecticide and acaricide

Diazinon

Insecticide

Fluoranthene

Product of incomplete combustion

Dimethoate

Insecticide

Hexachlorocyclohexane

Pesticide

Linuron

Herbicide

Isoproturon

Herbicide

Mecoprop

Herbicide

Lead and its compounds

Leaded petrol; historical gun shot

Phenol

Degradation of pesticides

Data Collection Locations
Figure 3.1 displays the locations of existing Environment Agency surface water monitoring locations and the
proposed locations of the additional Moorside surface water monitoring locations. In defining these additional
monitoring locations, cognisance has been taken of the location of existing Environment Agency monitoring
locations and the freshwater macro-invertebrate monitoring locations (previous and proposed) discussed in the
Terrestrial Ecology SMP, in order that biological and chemical data may be compared directly. Monitoring
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locations have been selected upstream and downstream of Initial Scoping Land (where applicable) to allow any
potential effects related to the development to be identified. Table 3.5 lists the proposed sample locations and
summarises the rationale behind their selection.

Table 3.5

Proposed surface water quality monitoring locations

Location

Water body

NGR

Justification

SW1

River Calder upstream of
Sellafield Ltd site

NY 036 050

Consistent with freshwater invertebrate monitoring location1. On River Calder
downstream (d/s) of any potential Moorside Project influence. Good access.

SW2

River Calder at Calder Bridge

NY 043 060

On River Calder upstream (u/s) of potential Moorside Project influence.
Allows consistency with Environment Agency monitoring location data2. Good
access.

SW3

River Ehen above tidal limit

NY 013 056

Consistent with freshwater invertebrate monitoring location1. Most d/s location
on River Ehen. D/s of Environment Agency monitoring sites2. Good access.

SW4

River Ehen at Braystones

NY 008 060

Consistent with Environment Agency (water quality and freshwater
invertebrate) monitoring location on River Ehen2. Good access.

SW5

River Ehen at Kersey Bridge

NY 007 084

Consistent with Environment Agency water quality monitoring location on
River Ehen2. Good access.

SW6

Kirk Beck upstream of Main
NNB Site

NY 017 063

Consistent with freshwater invertebrate monitoring location on Kirk Beck1. U/s
of any potential Moorside Project influence. Good access.

SW7

Kirk Beck at Beckermet

NY 019 067

Consistent with Environment Agency water quality and invertebrate monitoring
location on Kirk Beck2. Good access.

SW8

Kirk Beck at Church Bridge,
Haile

NY 030 089

U/s of Black Beck confluence on Kirk Beck. U/s of Moorside Project influence.
Good access.

SW9

Black Beck at Low
Godderthwaite Ford

NY 033 069

On Black Beck. U/s of Moorside Project influence. Good access.

SW10

Unnamed watercourse
upstream of River Ehen near
Starling Castle

NY 016 044

D/s point on main channel draining marsh to west of disused railway and east
of River Ehen channel. Consistent with freshwater invertebrate monitoring
location1. Access to marsh via old railway/cycle path.

SW11

Unnamed watercourse in
marsh area near Bogholes

NY 014 049

On a tributary ditch within the marsh area. Taken to be representative of
smaller ditches in this area. Consistent with freshwater invertebrate
monitoring location1. Access to marsh via old railway/cycle path.

SW12

Unnamed watercourse at Mid
Tarn Farm

NY 021 041

Consistent with freshwater invertebrate monitoring location1. Close proximity
to Sellafield tarn County Wildlife Site. Good access.

SW13

Unnamed watercourse

NY 018 046

Consistent with freshwater invertebrate monitoring location1. Representative
of southern portion of the Initial Scoping Land. Good access.

SW14

Unnamed watercourse

NY 018 050

Consistent with freshwater invertebrate monitoring location1. Representative
of field ditches in central portion of the Initial Scoping Land. Good access – via
Initial Scoping Land.

SW15

Unnamed pond

NY 018 055

Consistent with freshwater invertebrate monitoring location1. Likely perched
standing water; in centre of the Initial Scoping Land. Good access – via Initial
Scoping Land.

SW16

Unnamed pond

NY 019 056

Consistent with freshwater invertebrate monitoring location1. Likely perched
standing water. Good access to margins – via track on the Initial Scoping
Land.

SW17

Unnamed pond

NY 016 058

Low Church Moss Site of Special Scientific Interest (SSSI). Groundwater
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Location

Water body

NGR

Justification

SW18

Unnamed pond

NY 016 058

dependence may be investigated. Consistent with freshwater invertebrate
monitoring location1. Access to SSSI via cycle path.

SW19

Unnamed pond

NY 018 060

Additional (likely perched) standing water feature. Within Initial Scoping Land
boundary. Good access – via track on Initial Scoping Land.

SW20

Unnamed pond

NY 021 060

Additional (likely perched) standing water feature. Currently utilised as a
fisheries lake. Good access.

SW21

Unnamed watercourse

NY 015 061

Consistent with freshwater invertebrate monitoring location1. Main stream
draining northern portion of the Initial Scoping Land. Good access via
adjacent lane.

SW22

Unnamed watercourse

NY 027 053

Consistent with freshwater invertebrate monitoring location1. Ditch drains
eastwards. Access across fields on Initial Scoping Land.

SW23

Unnamed watercourse

NY 033 055

Consistent with freshwater invertebrate monitoring location1. Drains
eastwards and receives road runoff (flows between carriageways of the
northern Sellafield access road (from Calder Bridge)). Good access by road.

SW24

River Ehen

Approx NY
01978
03469 2

Consistent with the historical Environment Agency River Ehen sampling
location (which will not be sampled by the Environment Agency in the future).
Access via the old railway/cycle path.

Table notes:
1
- see Terrestrial Ecology SMP for further details. 2-See Table 3.1 for further details of the Environment Agency surface water quality monitoring
locations.
2

– To be confirmed on visit 1. To be taken u/s of tidal weir in vicinity of Sellafield station.

Data Collection Programme
Water samples will be collected from the nominated sampling locations on a monthly basis, with the first sampling
visit undertaken in January 2015. The monthly sampling regime allows for seasonal variability in water quality
conditions to be identified and allows comparisons to be made with annual WFD environmental quality standards
(EQS) standards.
Monitoring will initially be commissioned for 12 campaigns, i.e. one calendar year. Quarterly consultations with
the Environment Agency, including review of the variability of monitoring results, will determine if further
monitoring is deemed necessary. If deemed necessary for some or all parameters, an extended monitoring
campaign may be agreed upon to increase the robustness of the dataset.
Review of the results from the single monitoring event for supplementary parameters results will determine if
repeat sampling for any of these parameters is necessary, e.g. repeat sampling during a different season. The
decision to undertake further sampling of these parameters will be taken in consultation with the Environment
Agency.

Data Collection Methodology
In-situ Water Quality Monitoring
In-situ water quality measurements will be undertaken concurrently with sample collection at each sampling
location (as defined in Table 3.5). The data will be recorded using a pre-calibrated multi-probe sonde. Before
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measurements are recorded it will be ensured that the readings have stabilised, especially for determinands
measured using membrane probes (e.g. dissolved oxygen).
In-situ meters will be calibrated on site according to manufacturer’s specifications prior to use at least once at the
start of each monitoring day.
Sample Collection Methodology for Laboratory Analysis
The sample collection methodology and handling of samples will be based on the methods described in the British
Standard for Water Quality Sampling (BSI, 2012). Analysis will be based on appropriate methods available at the
laboratory to be used, which will be accredited where possible. Detection limits will be appropriate to ensure
comparison with EQS for example.
Water samples for chemical analysis require collection in a number of different bottles of varying sizes and
materials (glass, plastic etc.) from each sampling location. The type of storage vessel will depend upon the
chemical analysis required. Appropriate sampling bottles for each type of testing will be supplied by the testing
laboratory. The suitability of relevant bottles will be confirmed prior to commencement of the sampling
programme. The testing laboratory will also provide any preservatives and instructions on the handling measures
and chemical additions necessary for preservation or fixing of the samples prior to analysis. It is proposed that the
need for preservative additions to water samples will be reduced by maintenance of samples in cold storage and
employing rapid delivery of the samples to the testing laboratories following collection (delivery to testing
laboratory within 24 hours).
The entire water volume required for all bottles (at each location) will be collected in a single container and then
decanted immediately into each sample bottle. This approach ensures consistency across all sample bottles. Water
bottles will be filled to the top so that there is minimal remaining airspace. Where access to the watercourse or
pond edge is restricted the sample will be collected by use of a stainless steel or inert plastic sampling container
fixed to a telescopic pole. Pond samples will be formed from a composite taken from several points around the
perimeter of the pond edge.
The sampling containers will be thoroughly rinsed before taking subsequent samples to prevent any crosscontamination of samples. Care will be taken during sample collection so that the process of sample collection does
not lead to disturbance of the stream or ditch bed or bank side soils and sediments.
Radiological samples will be collected using the same methods as described above for the chemical water samples.
Appropriate sample bottles will be supplied by the specialist testing laboratory. It is likely that some bottles will
require nitric acid preservative. Samples will be immediately refrigerated in cool boxes and delivered to the
laboratory by courier at the earliest opportunity. Swift delivery of the samples collected for radionuclide testing
removes the requirement for pre-treatments such as filtration.
Quality control
Quality assurance samples will be submitted to the testing laboratory. There are two methods that may be adopted
for quality assurance purposes:
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 submit a replicate sample to allow comparison of test results (precision test); and,
 submit a blank sample containing laboratory grade ultra pure water to determine if there is any
contamination of the samples arising during collection, storage and/or transit (contamination test).
To ensure that replicate samples are taken from a single volume of water, where possible, sufficient water for both
routine and replicate samples will be collected and then decanted into appropriate sample bottles. The same type of
sample bottle will be used for both the routine and quality control sample.
One quality control sample will be submitted to the testing laboratory during each visit. On eleven of the twelve
visits (see Data collection programme section above) a replicate sample will be collected from a single sample
location (chosen at random). On one of the twelve visits a blank sample will be submitted for analysis. In all
cases, the quality assurance samples will be submitted to the testing laboratory and labelled using the same protocol
as for a routine sample i.e. so the replicate/blank cannot be distinguished or identified as such.
In-situ meters that are older than 12 months will be serviced and fully calibrated prior to commencement of the
monitoring programme.
The appropriate (laboratory specific) chain of custody procedures will be undertaken and recorded for future
reference. Chain of custody forms will normally include:
 a log of samples being submitted;
 a schedule of analytical testing required for each sample; and
 a hazard identification form.
The detection limits and accreditation status (e.g. UKAS, MCERTS testing accreditation status) for each analytical
parameter will be included within reporting of results.

Data Presentation
Data will be compiled and tabulated following each sampling campaign. A summary baseline freshwater quality
data report will be compiled following each quarter and will be submitted to the Environment Agency for comment
and consultation discussion. Upon receipt of each subsequent quarter, the summary report will be updated to
incorporate all available data.
The report will present summarised data (mean, minimum, maximum, percentile values etc. as appropriate) against
EQS where available and will highlight trends and exceedances graphically. The primary resource for
establishment of appropriate chemical EQS thresholds for non-radiochemical determinands will be ‘The River
Basin Districts Typology, Standards and Groundwater threshold values (Water Framework Directive) (England and
Wales) Directions 2010’ and the updated WFD daughter directive 2013/39/EU.
There is no UK or international regulatory framework against which to compare radioactivity in surface waters.
Reported values will be compared against published background data such as those reported in the annual
Radioactivity in Food and the Environment (RIFE) reports and screened against criteria used in assessing drinking
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water, on the basis that this represents a precautionary approach. If drinking water standards are exceeded then
requirements for further assessment (e.g. estimation of total indicative dose) will be discussed with the appropriate
regulators.
A separate Priority Substances report will present those data collected during the supplementary testing for the
additional parameters set out in Table 3.4.

3.1.2

Hydrological Monitoring of Low Church Moss SSSI

Purpose of the Survey
Low Church Moss SSSI is located partially within the Initial Scoping Land, although the open water feature, at NY
01602 05766, that forms part of this SSSI lies outside of the Initial Scoping Land. This is one of a number of small
pond and/or wetland systems located within or in close proximity to the Initial Scoping Land, which have formed
in small, sediment filled depressions of glacial origin known as kettle holes. The SSSI includes a variety of water
dependent habitats including wet heath, acidic marshy grassland, tall fen and swamp and willow scrub (Natural
England, undated). The designated site has an area of 5.9 ha and is straddled by the disused railway line to
Egremont.
NuGen studies to-date suggest that the regional water table is at significant depth beneath the Initial Scoping Land
and report the presence of a largely continuous superficial clay horizon in drift deposits across the area that is
covered by the Initial Scoping Land. Given this context, it is likely that Low Church Moss and similar pond and
wetland features in the vicinity are supported by surface runoff and perched shallow groundwater in poorly
permeable superficial deposits. This is consistent with the findings of other reviews of the site carried out by the
Environment Agency (Environment Agency, 2002) and Natural England (Shaw et al, 2013).
Observations made during the Initial Scoping Land visit made on 20th August 2014 included the following:
 There are significant areas of marshy ground around the pond and extending some distance upslope of
the pond along the main axis of the depression;
 There do not appear to be any discrete surface water inflows to the pond;
 The pond margins were well vegetated, and the lack of any exposed marginal deposits around the
pond towards the end of the summer suggests relatively little seasonal variation in water levels; and
 A ditch leads north-westwards from the pond, which is culverted under the former railway
embankment. It appears that this could form an outflow from the pond under certain conditions, but
no flow was observed on the day of the site visit.
Part of Low Church Moss SSSI is located within the Initial Scoping Land, and the catchment for runoff into the
SSSI extends further into the Initial Scoping Land. It is possible therefore, that the SSSI might be subject to effects
arising from the Moorside Project. Given the high value of the habitats found within the SSSI and their
dependence on water inputs, it is considered particularly important to comprehensively characterise baseline water
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environment conditions in and around the site. This would then form the basis of an assessment of effects from the
Moorside Project.
It is anticipated that planned intrusive site investigations within the Initial Scoping Land (which commenced in
Winter 2014) will yield further important information about the geological setting for the SSSI. Based on the
findings of these intrusive site investigations it may be deemed necessary (at a later date) to collect further
information on groundwater levels and flows in and around Low Church Moss in order to allow the development of
a more detailed hydrological conceptual model and water balance for the SSSI site. Consultations with Natural
England and Environment Agency on the monitoring plan have confirmed that there are no existing hydrological
datasets related to the SSSI.

Data Requirement
The data that are required to underpin the development of the conceptual understanding of Low Church Moss SSSI
and its water balance are listed in Table 3.6. These data are a combination of existing data and studies, data that
will emerge via other parallel programmes of site investigations being carried out by NuGen, known additional data
collection requirements and other potential data requirements (to address potential data gaps) that may be required
at a later date.
Those data sets for which we believe (based upon current understanding) monitoring will be required comprise
pond water level, shallow groundwater levels and information on the depth and composition of superficial deposits,
and the surface water outflow from the pond.

Table 3.6

Low Church Moss SSSI baseline data requirements

Data Type

Survey requirement

Rationale for
Requirement

Data Source

Total catchment and
pond areas

No

Water balance

Areas would be estimated from 2 m resolution Lidar
topographic data available from the EA’s Geomatics
Group. This would be supplemented by additional
topographic survey commissioned by NuGen as
required (but not considered within the scope of this
monitoring plan).

Rainfall

No

Water balance

Rainfall data from the nearby Sellafield meteorological
station will be used.

Evapotranspiration

No

Water balance

It is proposed that data from the Met Office Rainfall
and Evaporation Calculation System (MORECS) will
be purchased. Alternatively, potential evaporation
rates will be calculated from data from the Sellafield
meteorological station, provided all required
parameters are measures and data are of acceptable
quality.
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Data Type

Survey requirement

Rationale for
Requirement

Data Source

Geology

Yes

Conceptualisation

Data produced from the planned NuGen intrusive site
investigations will be used to develop understanding of
the shallow geology around the SSSI.
This would be supplemented by auger sampling during
installation of shallow piezometers within the SSSI,
which would yield information on the thickness of
superficial peat. The auger survey may be extended
to other locations within the SSSI if deemed necessary
following additional data collection and
conceptualisation.

Shallow groundwater
levels

Yes

Conceptualisation

It is assumed that the planned intrusive site
investigations within the Initial Scoping Land will
enable conceptual understanding of groundwater
levels in the vicinity of the SSSI.
In addition to this, it is proposed that up to five shallow
piezometers are installed within superficial deposits
within the SSSI to develop understanding of
groundwater gradients and seasonal level variations.

Pond water level

Yes

Conceptualisation and
water balance

Water level in the pond at the northern (downstream)
end of the site will be monitored to evaluate the likely
gradient between pond water level and groundwater
levels in the surrounding area, and to provide inputs to
the water balance calculations.

Stream flow

Yes

Conceptualisation and
water balance

Spot flow gauging of flow in the ditch that forms the
outflow from the pond is proposed. However, this is
dependent on there being any flow to measure, as the
ditch was dry at the time of the preliminary site
walkover in August 2014.

Data Collection Locations
Table 3.7 and Figure 3.2 detail preliminary observations regarding monitoring locations. At the time of writing
(April 2015) Amec Foster Wheeler is in the process of confirming the proposed locations with Natural England and
preparing an application for a consent to undertake the works in the SSSI.

Table 3.7

Low Church Moss SSSI preliminary observations on data monitoring locations

Data Type

Monitoring Location

Shallow groundwater
levels

A transect of four piezometers will be installed along the axis of the depression in which the SSSI is located. An
additional piezometer is also planned in the area of the SSSI to the west of the former railway embankment.

Pond water level

A stage board and water level recorder will be located within the pond in a location where safe access can be
achieved and where the range of seasonal water level variation can be captured.

Stream and ditch flows

Spot flow gauging will be carried out, if there is appreciable flow in the ditch forming the outflow from the pond.
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Data Collection Methodology
It is proposed that data collection will comprise a combination of periodic manual measurements, with continuous
measurements via automated sensors equipped with dataloggers at selected locations. Further details are provided
below in Table 3.8.

Table 3.8

Low Church Moss SSSI preliminary observations on data collection methodology

Data Type

Monitoring methodology

Shallow groundwater
levels

Piezometer screen section length and depth would be determined from field observations during drilling. At least
one of the piezometers would be equipped with unvented data logging pressure sensors, with others being
dipped at monthly intervals.

Pond water level

A water level measurement station would be established, comprising stage board, level sensor (probably a
vented pressure transmitter) and datalogger.

Stream and ditch flows

Spot flow gaugings would be carried out at monthly intervals, if there was any outflow from the pond. These
would be carried out in accordance with the appropriate British Standard (BSI, 2007).

Data Presentation
Raw datalogger output files and site visit observations would be archived following each site visit (as discussed
below). Datalogger data would be imported into Microsoft Excel for quality control, data processing and
preliminary evaluation. It is envisaged that data from all sensors would be logged at a 15 minute resolution. Initial
data quality control and processing would be carried out at this timestep. These data would then be aggregated to
daily and/or monthly timesteps for use in further assessment of the site’s hydrology and water balance.
Manually dipped water levels and flow gauging results would be transcribed from field notes into Micorsoft Excel.

Data collection programme
Once the monitoring network is established in early 2015, it is proposed that it is operated for a minimum of one
year, in order to allow seasonal variations in the site’s hydrological regime to be identified.
During this time, it is proposed that, as a minimum, monthly visits are made to download and maintain dataloggers,
and carry out manual water level measurements and flow gaugings.

3.2

Associated Developments Survey Plan

At the time of writing (April 2015) it is anticipated that the majority of AD Sites will not require water quality
survey and monitoring for the purposes of the EIA or to characterise the EIA baseline water quality environment on
account of:
 a lack of nearby water features;
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 the presence of existing monitoring in the vicinity (Environment Agency monitoring and planned
survey works associated with the Initial Scoping Land); and
 assumption at some sites that there will be few impact generating pathways.
However, where watercourses (beyond small drainage ditches) flow across a proposed AD Site there remains the
potential for adverse effects to reach water quality receptors and monitoring may be required.
The requirement for targeted surface water quality surveys, which may take the form of pre-construction and
construction phase monitoring, will be reviewed and confirmed to the Environment Agency, following site
walkovers and as AD Site designs (including detailed layout, development type and construction methodologies)
and therefore further information on potential impact generating pathways become available.

3.3

Monitoring

Some of the pre-planning survey proposals that are identified in this report may provide data that will be needed for
post-consent or other monitoring purposes. Specific monitoring proposals cannot be identified at this stage of the
EIA/HRA process, but will be identified in detail as it progresses.
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4.

Summary of Survey Activities

A list of surveys (as detailed in Section 3), together with summary information about the survey programme, is provided in Table 4.1. The
requirement for further monitoring of the surface water quality in nearby water bodies undertaken at the identified AD Sites has not been defined
yet. Should the need be identified there are no restrictions on when these can be undertaken throughout the year.

Table 4.1

Survey Summary

Month during which survey work can be carried out
Anticipated start
date

Survey
J

F

M

A

M

J

J

A

S

O

N

D

Number of years
over which
surveys are likely
to be required

Chemical and radiochemical
water quality monitoring
survey

Early 2015

1 - 12 months of
monthly monitoring
minimum (to allow
suitable comparison
against thresholds).
All months shaded
because no seasonal
constraint of data
collection.

Supplementary monitoring of
SPs, PSs and PHSs

Early 2015

1 - Initially a single
survey with results to
be reviewed. All
months shaded
because no seasonal
constraint of data
collection.

Hydrometric monitoring at
Low Church Moss SSSI

Early 2015

1 - Minimum 12
months. All months
shaded because no
seasonal constraint of
data collection.
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1.

Introduction

1.1

Background and Purpose of this Report

NuGeneration Limited (NuGen) is currently working on detailed plans for developing its ‘Moorside Project’, to
construct and operate a new nuclear power generating station, which when operational will be called the ‘Moorside
Power Station’. This will be located on land within the area referred to as the ‘Moorside Search Area’, which is
located within the district of Copeland in the county of Cumbria, to the west and north of the existing Sellafield
Complex. Current activities being undertaken at the Sellafield Complex include: the decommissioning of
redundant buildings, spent fuel management and the safe management and storage of nuclear waste.
NuGen will apply to the Secretary of State under The Planning Act 2008 (as amended) for a Development Consent
Order (DCO) to construct, operate and maintain the Moorside Project which encompasses both the Moorside Power
Station (being a Nationally Significant Infrastructure Project [NSIP]) and ‘Associated Development’ (AD),
comprising both temporary and permanent works which are required for the construction and operation of the
Moorside Power Station. The AD will take place both at the Moorside Search Area and at other ‘off-site’ locations.
The Moorside Project will require an Environmental Impact Assessment (EIA) to be undertaken and an
Environmental Statement (ES) to be delivered alongside the application for DCO under The Planning Act 2008. At
present, it is considered that a planning application under the Town and Country Planning Act 1990 (as amended)
to the Local Planning Authority (Copeland Borough Council) in respect of the Moorside Search Area, may also be
required for any works that need to be carried out in advance of a DCO application. To ensure a comprehensive
EIA in support of the DCO application, the potential for all site preparation works to be covered within the DCO
application has been taken into consideration in the environmental survey work and will be incorporated into the
final environmental assessments.
An environmental risk assessment will also need to form part of applications for Environmental Permits for water
discharge activities and radioactive substances activities (among others). These assessments will need to include
assessment of effects on marine conservation zones (MCZ) and be supported by assessments in relation to the
Water Framework Directive (WFD) (2000/60/EC) and the Marine Strategy Framework Directive (MSFD)
(2008/58/EC).
Amec Foster Wheeler Environment & Infrastructure UK Ltd. (Amec Foster Wheeler) was commissioned in April
2014 to initiate the EIA and environmental baseline survey work that NuGen is required to carry out to inform the
preparation of the ES to support the DCO application. The initial EIA work, which involved data collection, site
visits, early consultation and project planning, was referred to as Phase 1a. In July 2014, Amec Foster Wheeler
was commissioned to carry out the second phase of EIA work (Phase 1b). Also as part of this phase of work, Amec
Foster Wheeler was commissioned to initiate work to support a separate assessment in relation to European and
Ramsar Sites under the Habitats Directive1 and the Conservation of Habitats and Species Regulations 2010 (as
1

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora
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amended) hereafter referred to as the Habitats Regulations Assessment (HRA). The Phase 1b work commenced
with the preparation of this Survey and Monitoring Plan (SMP) document and a draft EIA scoping report in relation
to the information that we propose should be provided in the ES for the Moorside Project together with a draft
‘initial Evidence Plan’ as part of the HRA process (see Department for Environment, Food and Rural Affairs,
2012).
This SMP was written in order to inform initial consultation, including with the following organisations:
 Environment Agency;
 Natural England;
 Cumbria County Council; and
 Sellafield Limited/Nuclear Decommissioning Authority (NDA).
These organisations were asked for their comments on the draft survey and monitoring proposals that are set out in
Section 3 of this report. The proposals were then revised in the light of the comments that were received and
comments incorporated into the draft EIA Scoping Report and initial Evidence Plan. The Scoping Report will then
be submitted to The Secretary of State through The Planning Inspectorate (PINS) together with a request (under
The Infrastructure Planning (Environmental Impact Assessment) Regulations 2009 [SI No. 2263] – hereafter
referred to as the DCO EIA Regulations) for it to provide NuGen with a Scoping Opinion relating to the Moorside
Project. The initial Evidence Plan has been issued to inform ongoing discussions with Natural England and others
regarding the HRA process.
PINS will use the EIA Scoping Report to consult with a wide range of organisations regarding the scope of the
assessment to be reported in the ES. The purpose of this SMP was to generate early feedback to Amec Foster
Wheeler on consultees’ view about the scope of survey and monitoring work that Amec Foster Wheeler proposes to
carry out to inform the preparation of the ES. This, in addition to comments supplied to NuGen in early 2014 on
the EIA technical specifications from Natural England, the Marine Management Organisation and Environment
Agency and other consultees, have assisted Amec Foster Wheeler in the preparation of a more robust Scoping
Report than would otherwise be the case, which, in turn, is expected to reduce the extent and focus of comments
that consultees make to PINS through the consultation that it carries out to inform the Secretary of State’s Scoping
Opinion.
Following the issue by PINS of the Scoping Opinion, the subsequent key steps in the DCO EIA process are likely
to be as follows:
 May 2015 –– DCO Stage 1 Consultation;
 April 2016 –– DCO Stage 2 Consultation; and
 Early 2017 –– DCO submission.
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This SMP document is designed to inform a robust assessment of potential effects following a review of baseline
surveys and existing data, and based on a full understanding of the nature and scope of the Moorside Project.

1.2

Outline Description of the Proposed Development

The Moorside Project involves the development of a new nuclear power generating station of up to 3.4 GW
capacity including up to three nuclear reactors of Westinghouse AP1000® design. This NSIP will make a
substantial contribution to supplying the UK’s future energy needs and, in accordance with government policy for
new nuclear projects, should be brought forward at the earliest opportunity.
The nuclear reactors which form part of the nuclear island together with the balance of plant and ancillary
structures are proposed to be sited within the Moorside Search Area identified on Figure 1.1. Note that the land
area illustrated on this Figure includes land that may be required for construction purposes and which will extend
beyond the footprint of the permanent Moorside Power Station. The construction area will accommodate a range
of land uses including (but not necessarily limited to) temporary stockpiling of excavated soils, plant and
equipment laydown areas, temporary warehousing and fabrication buildings, contractors offices and welfare
facilities etc. For the purposes of the environmental survey work, the Moorside Search Area consists of the
following areas:
 Initial Scoping Land – This area is consistent with the EIA Scoping Report and details land upon
which the survey works outlined in this SMP are based; and
 Additional Scoping Land – Provisional additional search area land has been included within the
Moorside Search Area which may be required to accommodate elements of the Moorside Project
which are still being established and therefore have not been fully confirmed yet. This additional
search area land has not been considered within the SMPs, however relevant survey works outlined
will be expanded to accommodate this additional search area land should the requirement be
identified.
It is currently proposed that cooling water for the Moorside Power Station will be drawn from the sea via an intake
structure (or structures) mounted on the sea bed and conveyed via a tunnel (or tunnels) under the seabed to the
power station with the requirement for a pumping station to overcome the head difference. It is likely that the
cooling water intake(s) will be located approximately 2 to 6 km offshore. Due to geological considerations in
relation to tunnelling, it is most likely that the cooling water intake(s) and discharge tunnels will proceed seawards
at an angle to the shore, with a bearing from the Initial Scoping Land between west and north-west.
Cooling water would be returned to the sea via a dedicated outfall tunnel under the seabed, and the discharge
structure is also likely to be located within the same range of distances offshore. A range of process effluents and
surface water drainage from site are also likely to be discharged into the sea with the cooling water.
It is currently proposed that a Marine Offloading Facility (MOLF) would be built to support construction activities
and enable the delivery of large components during the construction of the Moorside Power Station. A beach
landing facility and/or a jetty are currently under consideration for this purpose and it is possible that a proportion
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of the required bulk construction goods would also be delivered via the MOLF. The specific location of the MOLF
has yet to be determined but current studies suggest that the preferred location for the MOLF is for this to extend
into the near shore across the intertidal area within the Moorside Search Area identified on Figure 1.1.
As outlined above, a number of off-site (outside of the Moorside Search Area) developments comprising AD Sites
within the meaning of The Planning Act 2008 will also be required to support the construction of the Moorside
Power Station. These AD Sites could include (but not necessarily be limited to): construction worker
accommodation, Park and Ride facilities, freight logistics and postal/courier consolidation facilities etc. Potentially
suitable sites for AD activities are currently under consideration by NuGen, with the current list of potential search
areas where AD Sites could be built highlighted on Figure 1.2. As such environmental survey and monitoring
requirements with respect to AD Sites are also included within this SMP. However, evaluation of alternative AD
Sites is still under way at this time (April 2015) and will be reviewed throughout the EIA process, so as to
accommodate potential changes in baseline monitoring requirements and to ensure that regard can be had to
consultation responses.
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2.

Basis of Survey Design and Planning

Prior to the preparation of this SMP, a preliminary desk study and review of available data was undertaken to
identify data gaps and the surveys required to fill these gaps to support the preparation of a robust ES. The survey
design has also taken into account the preliminary project design details presented in Section 1 above and an
“enveloping” approach has been adopted to allow sufficient spatial coverage to accommodate uncertainties in the
design as far as is reasonably foreseeable at the present time (April 2015). The design has also taken account of
comments from the Environment Agency and Natural England regarding the Groundwater Quantity and Quality
SMP and discussions with organisations at a consultation meeting on 5th December 2014.
Table 2.1 summarises the data accessed and/or identified to date. Should further datasets become available, the
survey and monitoring requirements will be assessed and amended as appropriate. Walkover surveys were also
undertaken (August 2014) to allow further detailing of this SMP.

Table 2.1

Data Sources Used for the Basis of Survey Planning

Name

Brief Description

Source

Environment
Agency data

River Basin Management Plan (RBMP) maps
Aquifer, vulnerability and Water Framework Directive
(WFD) water body status
Nitrate vulnerable zones
Licensed abstractions and discharges
Pollution incidents
Groundwater level and quality data

What’s In Your Backyard website, available online at:
http://maps.environmentagency.gov.uk/wiyby/wiybyController?ep=maptopics&lang=_e

Location of observation boreholes

Environment Agency’s North West RBMP (2009), available
online at:
https://www.gov.uk/government/uploads/system/uploads/attac
hment_data/file/300515/genw0910bsrg-e-e.pdf
Annual updates published online up to and including 2012
(Environment Agency’s Geostore):
http://www.geostore.com/environment-agency/
Data request to the Environment Agency

Private water
supplies

Records of private potable water supplies that are
exempt from permitting

Copeland Borough Council

BGS Geoindex
online data

Geological mapping
Observation borehole data
Groundwater flooding

BGS Geoindex Onshore:
http://mapapps2.bgs.ac.uk/geoindex/home.html

Designated areas

Mapping of designated statutory and non-statutory
nature conservation sites

MAGIC natural environment map viewer:
http://www.magic.gov.uk/

Water resources
planning
information

Information on the supply-demand balance deficit in
West Cumbria Water Resource Zone (WRZ) and
measures to address this over the planning period 20152040

United Utilities, 2013. Revised draft Water Resources
Management Plan, November 2013.
http://corporate.unitedutilities.com/documents/
Revised_Draft_Water_Resources_Management_Plan_2013.p
df

Water availability

Summary of water availability at WFD water body scale

Environment Agency, 2013. Derwent and West Cumbria
Licensing Strategy, February 2013.
https://www.gov.uk/government/uploads/system/uploads/
attachment _data/file/300487/LIT_7890._cb5a1e.pdf
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Name

Brief Description

Source

Sellafield reports
and data

Geological information and conceptual model for the
Sellafield Complex
Groundwater monitoring information raw data

Sellafield website –
http://www.sellafieldsites.com/land/pages/documentlibrary.html
Data request to Sellafield Ltd in progress

Envirocheck (pdf –
2009)

Information relating to abstractions, discharges,
groundwater flooding and regulatory permits and
authorisations

Landmark Information Group

Envirocheck (GIS
– 2014)

Information relating to abstractions, discharges,
groundwater flooding, and regulatory permits and
authorisations

Landmark Information Group

Low Church Moss
Reports

Environment Agency, 2002. Cumbrian Basin Mires: Low
Church Moss

Environment Agency and Natural England

Shaw, S., Eades, P., and Tratt, R. 2013. Wetland SSSI’s
in Cumbria Phase 1: Assessment of Available
Information for Eco-Hydrological Characterisation,
Definition of Objectives and Restoration Plans - Low
Church Moss Final Report
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3.

Survey and Monitoring Proposals

This section details the surveys that it is proposed should be carried out to inform the baseline description that will
be included in the ES.

3.1

Initial Scoping Land Survey Plan

3.1.1

Intrusive Site Investigation and Subsequent Monitoring

Purpose of the Survey
An intrusive site investigation is required in order to provide site-specific data regarding the hydrogeology of the
Initial Scoping Land, additional to that accessed and/or identified to date (and as summarised earlier in Table 2.1).
The proposed new data is needed in part to deliver a sufficiently robust description of baseline conditions against
which potential environmental impacts that may result from the development of the Initial Scoping Land can be
assessed. In the absence of mitigation, there is potential for impacts to arise with respect to local groundwater
levels and quality, especially during the construction phase. Such impacts could be temporary or long-term, direct
or indirect, reversible or irreversible in nature and of a range of magnitude. Furthermore, the additional data will
facilitate the design and implementation of specific mitigation, most probably by way of a calibrated numerical
groundwater model, such that the magnitude of impacts can be off-set or minimised to an acceptable level.
In order to achieve these objectives, the site investigation will deliver the following detailed information:
 An enhanced definition of the Recent and Quaternary superficial (drift) deposits overlying the PermoTriassic Sherwood Sandstone (sandstone) beneath the Initial Scoping Land, including the extent and
depth of drift-filled buried channels in the rockhead;
 An enhanced definition of groundwater levels and flow directions in both the drift and the underlying
sandstone, and the degree of interaction between these two aquifer types;
 An enhanced definition of the influence of faulting on groundwater flow in the sandstone;
 An understanding of the relationship of drift and sandstone groundwater level variation to rainfall
events;
 An improved description of the distribution and connectivity of sand units, which control the
horizontal permeability (hydraulic conductivity) in the drift deposits;
 A better description of the distribution and connectivity of clay units within the drift, which control the
vertical hydraulic conductivity;
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 A better definition of horizontal and vertical hydraulic gradients, thereby permitting groundwater flow
pathways to be better understood;
 An understanding of the relationship between the groundwater and potential surface water receptors
e.g. Low Church Moss Site of Special Scientific Interest (SSSI), River Ehen;
 A description of land and groundwater quality within the Initial Scoping Land; and
 A better understanding of the potential for contaminants from the Sellafield Complex to reach
groundwater beneath the Initial Scoping Land.
The hydrogeological site investigation is one element of a wider scope of intrusive site investigation that includes
the drilling of geological, geotechnical and radiological boreholes and the completion of down-hole and surface
geophysical surveys. For more information regarding these studies, please refer to the Soils and Geology SMP.

Data Requirement
Existing Data
At the time of writing, Amec Foster Wheeler is aware of only limited groundwater level data available for the
Initial Scoping Land. Environment Agency regional groundwater level data exist for 41 observation boreholes
(OBHs) in the West Cumbria Permo-Triassic sandstone and 11 in the overlying drift deposits. However, of these
OBHs, only two sandstone OBHs and one drift OBH are located on the Initial Scoping Land. Groundwater
monitoring is undertaken at and in the immediate vicinity of the Sellafield Complex, but the relevance of this data
with respect to the Initial Scoping Land is currently uncertain.
There also appears to be limited groundwater quality data for the Initial Scoping Land. The Environment Agency
is currently undertaking water quality monitoring that is used to support its WFD characterisation of the area’s
groundwater (see Table 3.1 below), but this is not directly relevant to the Initial Scoping Land. The Groundwater
Monitoring Report for 2012 (Sellafield Ltd, 2012) for the Sellafield Complex shows two OBHs within the southern
section of the Initial Scoping Land (OBH 6975p1 and p2, both at NGR NY 01825 03584), with seven OBHs
located adjacent to the south-eastern boundary of the Initial Scoping Land, west of the Sellafield Complex.
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Table 3.1

Environment Agency Groundwater Quality Monitoring Locations

Name

Monitoring type

National
(approx)

Grid

Black at Blackbeck Hotel

Previous groundwater

NY 030 070

Braystones Station

Previous groundwater

NY 000 060

Thornhill

Previous groundwater

NY 010 090

Scargill

Previous groundwater

NY 020 100

Ghyll Farm

Previous groundwater

NX 990 1008

Reference

(NGR)

Regional hydraulic parameter data is available for the Sherwood Sandstone and overlying drift, but these datasets
are considered insufficient for the purposes of the EIA, and require to be supplemented by data acquired via the
intrusive site investigation.
Study Area
The proposed site investigation is focused on that part of the Initial Scoping Land east of the disused railway line to
Egremont, where the construction of the Moorside Power Station is anticipated to take place (Figure 3.1), and
where the drift is known to be relatively thick in places. However, the site investigation is also sufficiently close to
the River Ehen and Low Church Moss SSSI to be able to infer likely hydrogeological conditions beneath these two
potential surface water receptors, especially when used in conjunction with the findings of the August 2014 Amec
Foster Wheeler site walkover, and the proposed Low Church Moss investigations (see Freshwater Quality and
Flows SMP). Furthermore, since the issue of the SMPs in February 2015, the site investigation has been extended
to include the ‘AB Land’, located in the High Sellafield area, to the south of the main site investigation and
immediately to the west of the Sellafield Complex. This also includes additional site investigation locations to the
west of the disused railway line.
Scope of Investigation
The scope of the hydrogeological element of the proposed intrusive site investigation at the time of writing is
summarised below:
 Installation of 84 OBHs, and long-term (at least a year) water level and quality monitoring of up to 67
OBHs, belonging to what is termed the BH-Pz (sandstone), DBH-Pz (drift and sandstone), DBH-W
(drift and sandstone), DBH (drift or sandstone), BH-R-Pz series, and BHH-Pz (drift and sandstone) of
OBHs (Figure 3.1 and Table 3.3), in order to quantify baseline water levels and quality, and hence
better understand the groundwater flow regime and its interaction with the surface water environment;
 Possible step-test and seven-day constant-rate pumping tests and wireline geophysical logging
(comprising caliper, natural gamma, neutron porosity, resistivity, flow, formation temperature,
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density, salinity, spontaneous potential, fluid temperature and electrical conductivity, optical or
acoustic televiewer) at the four DBH-W OBHs, in order to determine hydraulic characteristics and
response patterns in both the drift and the sandstone. At the time of writing (April 2015), Amec Foster
Wheeler has begun an application under Section 32 of the Water Resource Act 1991 to undertake the
pumping tests as more than 20 m3/d of water is to be abstracted;
 Single or double packer tests and falling and rising head tests at selected OBHs, to provide further
information on the variability of hydraulic conductivity within the drift deposits; and
 Bulk and cored samples to further help establish baseline hydrogeological properties, with the analysis
comprising total porosity/moisture content; bulk/dry density; particle grain size distribution; laboratory
hydraulic conductivity analysis of clay; and fraction of organic carbon.
Diver data loggers (CTD and micro-divers) are to be installed in the selected OBHs indicated in Table 3.3, whilst
manual water level dips are to be taken in all OBHs using dedicated water level dip meters. The groundwater
quality analysis will comprise quarterly field measurements of routine parameters and laboratory analysis for major
ions, trace metals, minor ions, volatile organic compounds, semi-volatile organic compounds, radioactive
substances and selected WFD specific pollutants, priority substances and priority hazardous substances. An
indicative suite is given in Table 3.4. This will be reviewed following the results of initial groundwater sampling
undertaken as part of the intrusive site investigation and pumping tests, to focus on those determinands identified
above detection limits. Disturbed soil samples will also be collected and analysed in the laboratory for the full suite
of radiological contaminants that could be present at the Initial Scoping Land.

Table 3.3

Proposed Groundwater Level and Quality Monitoring

Main Purpose

Series

Number

Approx depth
(m) and aquifer
OBH completed
in

Groundwater level
monitoring

Groundwater
quality

Geological and
hydrogeological

BH-Pz

8

Up to 60,
sandstone

Monthly dip

Quarterly, selected
OBHs

Hydrogeological

DBH-Pz

38

Up to 70, drift and
sandstone

Monthly dip, selected
boreholes, with exception
of two OBHs (shallow and
deep) at each of the two
pumping test sites, where
monitoring should also be
undertaken by data logger

Daily during pumping
tests

Data logger and monthly
dip

Daily during pumping
tests

3

Up to 65, drift and
sandstone

Quarterly, selected
OBHs

Comment

Subject to further
discussions with
NuGen

Hydrogeological
(pumping test
wells)

DBH-W

Geological and
hydrogeological

DBH

4

Up to 65,
sandstone

Monthly dip

Quarterly, selected
OBHs

Subject to further
discussions with
NuGen

Radiological (also
geological and
hydrogeological)

BH-R-Pz

8

Up to 30, drift

Monthly dip

Quarterly, selected
OBHs

Subject to further
discussions with
NuGen

Quarterly
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Main Purpose

Series

Number

Approx depth
(m) and aquifer
OBH completed
in

Groundwater level
monitoring

Groundwater
quality

Comment

Geological and
hydrogeological

BHH-Pz

23

Up to 70, drift and
sandstone

Monthly dip, selected
boreholes

Quarterly, selected
OBHs

‘AB Land’
boreholes

Table 3.4

Proposed Chemical Analysis Suites

Field Measurement
Dissolved oxygen

Temperature

Turbidity

Electrical conductivity

pH

Redox

pH

NH3

Manganese (filtered)

Conductivity @20deg

Non-ionised ammonia (by calculation)

Manganese (total)

Suspended solids

Nitrate

Potassium (total)

Total organic carbon

Dissolved inorganic nitrogen (by calculation)

Sodium (total)

Total hardness

Soluble reactive phosphorus (filtered) (check
level of detection Should be <0.02mg/l))

Zinc (total)

Alkalinity (bicarbonate)

Phosphorus (total)

Zinc (filtered)

Alkalinity (carbonate)

Silicate

Bromide

Chloride

Strontium (filtered)

Lead (total)

Sulphate

Aluminium (filtered)

Lead (filtered)

Fluoride

Mercury (filtered)

Cadmium (filtered)

VOCs screening

Chromium (III) (filtered)

Cadmium (total)

SVOCs screening

Chromium (VI) (filtered)

Nickel

Phenol

Barium

Nickel (total)

Benzene

Selenium

Arsenic

Toluene

Boron

COD

Etlybenzene

Copper (filtered)

BOD

Xylene

Calcium (filtered)

chlorophyll a’

Total extractable hydrocarbons (C5-C40)

Iron (filtered)

N Kjeldhal

Speciated PAH (16 EPA)

Iron (total)

Nitrite

Magnesium (filtered)

Laboratory Analysis – Regular Suite
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Laboratory Analysis – Radiochemical
Aqueous tritium by distillation and LSC

Gross alpha (as Am-241) by proportional
counting

Carbon-14 by pyrolysis and LSC

Gross beta (as K-40) by proportional
counting

Technetium-99

High resolution gamma spectrometry

Strontium-90

Laboratory Analysis – Water Framework Directive specific pollutants priority substances and priority hazardous
substances
Alachlor

Diuron

Benzo(g,h,i)perylene and Indeno(1,2,3cd)pyrene

Anthracene

Endosulfan

Simazine

Arsenic*

Fluoranthene

Trifluralin

Atrazine

Hexachlorocyclohexane

2,4-dichlorophenoxyacetic acid (2,4-D)

Benzene*

Isoproturon

Cypermethrin

Cadmium*

Lead*

Diazinon

Chlorfenvinphos

Nonylphenol (4-nonylphenol)

Dimethoate

Chlorpyrifos (Chlorpyrifosethyl)

Octylphenols ((4-(1,1‘,3,3‘-tetramethylbutyl)phenol))

Linuron

Cyclodiene pesticides: Aldrin, Dieldrin,
Endrin, Isodrin

Polynuclear aromatic hydrocarbons (PAH)

Mecoprop

DDT total

Benzo(a)pyrene

Phenol*

para-para-DDT

Benzo(b)fluoranthene &
Benzo(k)fluoranthene

Notes
* Also included in regular suite

A number of other elements of intrusive site investigation will be undertaken, including the sinking of geological
(BH and some of the DBH series) and geotechnical (PR and SPT series) boreholes, together with the wireline
geophysical logging of the BH and DBH series, but although these elements will help better define the geology,
these boreholes will be infilled on completion, and will not be monitored for hydrogeological purposes. These
installations are therefore not identified in Figure 3.1 and Table 3.3. Similarly, multiple lines of geophysical
survey will provide context for the hydrogeological studies, but are primarily being undertaken for geological
purposes, and so are not identified on Figure 3.1. For more information regarding these studies, please refer to the
Soils and Geology SMP. Investigations and monitoring within the Low Church Moss SSSI are described in the
Freshwater Quality and Flows SMP.
Other supporting field data will also be acquired during the course of the hydrogeological site investigation,
including the following:
 Daily rainfall data from the nearest Environment Agency rain gauge, or acquired as part of the
Freshwater Quality and Flows SMP;
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 River flow and stage level from the nearby Environment Agency gauge at Braystones, and any such
information acquired as part of the Freshwater Quality and Flows SMP; and
 Groundwater level and quality data from the Environment Agency monitoring network.

Data Collection Locations
The proposed OBH locations are shown on Figure 3.1. The OBHs will be constructed and monitored at the
depths/aquifers indicated in Table 3.3, and as summarised in Figure 3.2.

Data Collection Methodology
The borehole drilling and general works will be performed adopting procedures in accordance with the British
Drilling Association (BDA) drilling guidance (2008) and British Standards Institution (BSI) British Standard (BS)
5930:1999+A2:2010, together with, where appropriate, BS 10175:2011+A1:2013.
Groundwater level and quality investigations will be undertaken in accordance with BS EN ISO 22475-1:2006, EN
ISO 14688-1:2002+A1:2013 and BS 6068-6.14:1998, ISO 5667-14:1998. Where applicable, groundwater
sampling will be to a Class 1 standard, and all chemical testing will be undertaken by a UKAS accredited
laboratory, and adopting an analytical suite agreed previously with the Environment Agency. Wherever applicable,
the laboratory shall also hold MCERTS accreditation. Appropriate BS- or ASTM-approved methodologies will be
adopted for the chemical analysis.
Any pumping tests will be undertaken in accordance with BS EN ISO 22282-4:2012, and with the appropriate
Section 32 Water Resources Act consents, whilst the packer testing will be performed in accordance with BS
6316:1992 and BS EN ISO 22282-3:2012. Falling and rising head hydraulic conductivity testing will follow BS
5930:1999 +A2:2010. Appropriate BSI-approved methodologies will also be adopted for materials testing.

Data Collection Programme
The intrusive site investigation commenced in late Autumn 2014, following an initial geophysical and ‘fault aging’
borehole investigation in late Summer/early Autumn 2014, and is due to be completed in mid-April 2015. Any
hydraulic conductivity testing is currently scheduled to be undertaken in summer 2015, and long-term water level
and water quality monitoring will commence in May 2015.
Monitoring will initially be commissioned for twelve campaigns (rounds) i.e. one year’s data. Consultations with
the Environment Agency during this monitoring period, including review of monitoring results, will determine if
further monitoring is required. If deemed necessary for some or all parameters, an extended monitoring campaign
may increase the robustness of the dataset and may allow any inter-annual variation in baseline groundwater level
and quality to be identified.
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Data Presentation
Groundwater monitoring data (level and quality) will be compiled and tabulated following each element of the
OBH completion and testing, and each groundwater level and quality sampling round. The data will be input to
Excel for quality control, data processing and preliminary evaluation.
All data loggers will be set to a 15 minute resolution. Initial data quality control and transformation will be carried
out at this time. Required transformations might include barometric pressure correction for non-vented pressure
sensors, datum offsets to level data, and calibration against manual dips.
At the end of each calendar quarter during the monitoring survey (i.e. March 2015, July 2015, September 2015,
December 2015, and March 2016) a quarterly progress report will be issued. On completion of the monitoring
survey (April 2016) a final report will be issued that will form the basis for a freestanding technical appendix to the
Environmental Statement for the Moorside Project.

3.2

Associated Developments Survey Plan

As the footprint and uses of the AD Sites are further identified, survey needs will be addressed and planned as has
been undertaken for the Initial Scoping Land (see Section 3.1). Current knowledge of the AD Sites (April 2015)
indicates that a desk-based assessment of the groundwater levels and quality baseline should be sufficient to inform
EIA studies. However, as knowledge of the AD Sites develops, it is possible that some sites (which may have
historical land contamination and substantial construction activities planned) will require specific monitoring
programmes to be designed. These programmes will be developed in consultation with the Environment Agency,
Natural England and Cumbria County Council.

3.3

Monitoring

Some of the pre-planning survey proposals that are identified in this report may provide data that will be needed for
post-consent or other monitoring purposes. Specific monitoring proposals cannot be identified at this stage of the
EIA/HRA process, but will be identified in detail as it progresses.
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à
à
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à

NuGeneration Limited
Moorside Project - Survey Monitoring
Plans
Figure 3.2
Proposed Hydrogeological Site
Investigation (Borehole Geology)

301500

302000

Coordinate System: British National Grid. © Based upon the Ordnance Survey Map with the permission of the Controller of Her Majesty's Stationery Office 2015. Ordnance Survey Licence Number 0100031673.

302500

April 2015
32581-Gos139-E wills

17

4.

Summary of Survey Activities

A list of surveys (as detailed in Section 3), together with summary information about the survey programme, is provided in Table 4.1 below. The
requirement for intrusive site investigations to be undertaken at the identified AD Sites has not been defined yet. Should the need be identified
there are no restrictions on when these can be undertaken throughout the year.

Table 4.1

Survey Summary

Survey

Month during which survey work can be carried out

J

F

Intrusive site investigation and subsequent
monitoring
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M

A

M

J

J

A

S

O

N

Anticipated
start date

Period over
which surveys
are likely to
be required

December 2014

Three months
borehole
installation and
twelve months of
monitoring
minimum. All
months are
shaded because
there is no
seasonal
constraint of data
collection.

D
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1.

Introduction

1.1

Background and Purpose of this Report

NuGeneration Limited (NuGen) is currently working on detailed plans for developing its ‘Moorside Project’, to
construct and operate a new nuclear power generating station, which when operational will be called the ‘Moorside
Power Station’. This will be located on land within the area referred to as the ‘Moorside Search Area’, which is
located within the district of Copeland in the county of Cumbria, to the west and north of the existing Sellafield
Complex. Current activities being undertaken at the Sellafield Complex include: the decommissioning of
redundant buildings, spent fuel management and the safe management and storage of nuclear waste.
NuGen will apply to the Secretary of State under The Planning Act 2008 (as amended) for a Development Consent
Order (DCO) to construct, operate and maintain the Moorside Project which encompasses both the Moorside Power
Station (being a Nationally Significant Infrastructure Project [NSIP]) and ‘Associated Development’ (AD),
comprising both temporary and permanent works which are required for the construction and operation of the
Moorside Power Station. The AD will take place both at the Moorside Search Area and at other ‘off-site’ locations.
The Moorside Project will require an Environmental Impact Assessment (EIA) to be undertaken and an
Environmental Statement (ES) to be delivered alongside the application for DCO under The Planning Act 2008. At
present, it is considered that a planning application under the Town and Country Planning Act 1990 (as amended)
to the Local Planning Authority (Copeland Borough Council) in respect of the Moorside Search Area, may also be
required for any works that need to be carried out in advance of a DCO application. To ensure a comprehensive
EIA in support of the DCO application, the potential for all site preparation works to be covered within the DCO
application has been taken into consideration in the environmental survey work and will be incorporated into the
final environmental assessments.
An environmental risk assessment will also need to form part of applications for Environmental Permits for water
discharge activities and radioactive substances activities (among others). These assessments will need to include
assessment of effects on marine conservation zones (MCZ) and be supported by assessments in relation to the
Water Framework Directive (WFD) (2000/60/EC) and the Marine Strategy Framework Directive (MSFD)
(2008/58/EC).
Amec Foster Wheeler Environment & Infrastructure UK Ltd. (Amec Foster Wheeler) was commissioned in April
2014 to initiate the EIA and environmental baseline survey work that NuGen is required to carry out to inform the
preparation of the ES to support the DCO application. The initial EIA work, which involved data collection, site
visits, early consultation and project planning, was referred to as Phase 1a. In July 2014, Amec Foster Wheeler
was commissioned to carry out the second phase of EIA work (Phase 1b). Also as part of this phase of work, Amec
Foster Wheeler was commissioned to initiate work to support a separate assessment in relation to European and
Ramsar Sites under the Habitats Directive1 and the Conservation of Habitats and Species Regulations 2010 (as
amended) hereafter referred to as the Habitats Regulations Assessment (HRA). The Phase 1b work commenced
1

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora
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with the preparation of this Survey and Monitoring Plan (SMP) document and a draft EIA scoping report in relation
to the information that we propose should be provided in the ES for the Moorside Project together with a draft
‘initial Evidence Plan’ as part of the HRA process (see Department for Environment, Food and Rural Affairs,
2012).
This SMP was written in order to inform initial consultation, including with the following organisations:
 Environment Agency;
 Marine Management Organisation; and
 Natural England.
These organisations were asked for their comments on the draft survey and monitoring proposals that are set out in
Section 3 of this report. The proposals were then revised in the light of the comments that were received and
comments incorporated into the draft EIA Scoping Report and initial Evidence Plan. The Scoping Report will then
be submitted to The Secretary of State through The Planning Inspectorate (PINS) together with a request (under
The Infrastructure Planning (Environmental Impact Assessment) Regulations 2009 [SI No. 2263] – hereafter
referred to as the DCO EIA Regulations) for it to provide NuGen with a Scoping Opinion relating to the Moorside
Project. The initial Evidence Plan has been issued to inform ongoing discussions with Natural England and others
regarding the HRA process.
PINS will use the EIA Scoping Report to consult with a wide range of organisations regarding the scope of the
assessment to be reported in the ES. The purpose of this SMP was to generate early feedback to Amec Foster
Wheeler on consultees’ view about the scope of survey and monitoring work that Amec Foster Wheeler proposes to
carry out to inform the preparation of the ES. This, in addition to comments supplied to NuGen in early 2014 on
the EIA technical specifications from Natural England, the Marine Management Organisation and Environment
Agency and other consultees, have assisted Amec Foster Wheeler in the preparation of a more robust Scoping
Report than would otherwise be the case, which, in turn, is expected to reduce the extent and focus of comments
that consultees make to PINS through the consultation that it carries out to inform the Secretary of State’s Scoping
Opinion.
Following the issue by PINS of the Scoping Opinion, the subsequent key steps in the DCO EIA process are likely
to be as follows:
 May 2015 – DCO Stage 1 Consultation;
 April 2016 – DCO Stage 2 Consultation; and
 Early 2017 – DCO submission.
This SMP document is designed to inform a robust assessment of potential effects following a review of baseline
surveys and existing data, and based on a full understanding of the nature and scope of the Moorside Project.
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1.2

Outline Description of the Proposed Development

The Moorside Project involves the development of a new nuclear power generating station of up to 3.4 GW
capacity including up to three nuclear reactors of Westinghouse AP1000® design. This NSIP will make a
substantial contribution to supplying the UK’s future energy needs and, in accordance with government policy for
new nuclear projects, should be brought forward at the earliest opportunity.
The nuclear reactors which form part of the nuclear island together with the balance of plant and ancillary
structures are proposed to be sited within the Moorside Search Area identified on Figure 1.1. Note that the land
area illustrated on this Figure includes land that may be required for construction purposes and which will extend
beyond the footprint of the permanent Moorside Power Station. The construction area will accommodate a range
of land uses including (but not necessarily limited to) temporary stockpiling of excavated soils, plant and
equipment laydown areas, temporary warehousing and fabrication buildings, contractors offices and welfare
facilities etc. For the purposes of the environmental survey work, the Moorside Search Area consists of the
following areas:
 Initial Scoping Land – This area is consistent with the EIA Scoping Report and details land upon
which the survey works outlined in this SMP are based; and
 Additional Scoping Land – Provisional additional search area land has been included within the
Moorside Search Area which may be required to accommodate elements of the Moorside Project
which are still being established and therefore have not been fully confirmed yet. This additional
search area land has not been considered within the SMPs, however relevant survey works outlined
will be expanded to accommodate this additional search area land should the requirement be
identified.
It is currently proposed that cooling water for the Moorside Power Station will be drawn from the sea via an intake
structure (or structures) mounted on the sea bed and conveyed via a tunnel (or tunnels) under the seabed to the
power station with the requirement for a pumping station to overcome the head difference. It is likely that the
cooling water intake(s) will be located approximately 2 to 6 km offshore. Due to geological considerations in
relation to tunnelling, it is most likely that the cooling water intake(s) and discharge tunnels will proceed seawards
at an angle to the shore, with a bearing from the Initial Scoping Land between west and north-west.
Cooling water would be returned to the sea via a dedicated outfall tunnel under the seabed, and the discharge
structure is also likely to be located within the same range of distances offshore. A range of process effluents and
surface water drainage from site are also likely to be discharged into the sea with the cooling water.
It is currently proposed that a Marine Offloading Facility (MOLF) would be built to support construction activities
and enable the delivery of large components during the construction of the Moorside Power Station. A beach
landing facility and/or a jetty are currently under consideration for this purpose and it is possible that a proportion
of the required bulk construction goods would also be delivered via the MOLF. The specific location of the MOLF
has yet to be determined but current studies suggest that the preferred location for the MOLF is for this to extend
into the near shore across the intertidal area within the Moorside Search Area identified on Figure 1.1.
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As outlined above, a number of off-site (outside of the Moorside Search Area) developments comprising AD Sites
within the meaning of The Planning Act 2008 will also be required to support the construction of the Moorside
Power Station. These AD Sites could include (but not necessarily be limited to): construction worker
accommodation, Park and Ride facilities, freight logistics and postal/courier consolidation facilities etc. Potentially
suitable sites for AD activities are currently under consideration by NuGen, with the current list of potential search
areas where AD Sites could be built highlighted on Figure 1.2. As such environmental survey and monitoring
requirements with respect to AD Sites are also included within this SMP. However, evaluation of alternative AD
Sites is still under way at this time (April 2015) and will be reviewed throughout the EIA process, so as to
accommodate potential changes in baseline monitoring requirements and to ensure that regard can be had to
consultation responses.
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2.

Basis of Survey Design and Planning

Prior to the preparation of this survey and monitoring plan, a preliminary desk study and review of available data
was undertaken to identify data gaps and the surveys required to fill these gaps to support the preparation of a
robust ES. The survey design has also taken into account the preliminary project design details presented in
Section 1 above and an “enveloping” approach has been adopted to allow sufficient spatial coverage to
accommodate uncertainties in the design as far as is reasonably foreseeable at the present time (April 2015).
Table 2.1 summarises the data accessed and or identified to date. Should further datasets become available, the
survey and monitoring requirements would be assessed and amended as appropriate.

Table 2.1

Data sources used for the basis of survey planning

Name

Brief Description

Source

National Tide and Sea Level Facility (NTSLF)
water level records

Observational time-series of water levels
at Workington (1992 to present)

NTSLF

Sellafield - Marine Study (British Nuclear
Fuels, 1992 a,b,c)

Hydrographic and geophysical survey.

Survey originally commissioned by British Nuclear
Fuels PLC.

British Oceanographic Data Centre (BODC)
current data

Observational measurements of currents
from 55 sites (1977 – 1995).

Data holdings catalogue available

BODC CTD data

Single point observational measurements
of salinity and temperature at multiple
sites.

Data holdings catalogue available

Observational time-series of wave
characteristics from one active site
(Barrow Waverider) and 11 (historic)
sites.

Data holdings catalogue available

Three Acoustic Wave and Current
(AWAC) profilers (recording wave height,
period, direction, velocity, pressure
temperature and current) located off St
Bees Head.

Data available through

Observational data for monthly mean
wind speed and rainfall (1981 to present).

Data available from Met Office

Long-term hindcast of wind and wave
data going back to 1979 at hourly
intervals available from the ABPmer

Data available from ABPmer. Further information
available from: http://www.seastates.net/

Cefas Wavenet wave data

St Bees Head North West Strategic Regional
Coastal Monitoring Programme current and
wave records

St Bees Head Met Office Station

ABPmer SeaStates hindcast wind and wave
data
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https://www.bodc.ac.uk/data/online_delivery/nodb/

https://www.bodc.ac.uk/data/online_delivery/nodb/

http://cefasmapping.defra.gov.uk/Map
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commercial bodies (including oil and offshore
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Name

Brief Description

Source

River flow data

Freshwater flow data for major rivers
within study area. Also to include River
Calder and Ehen.

Data available from the Centre for Ecology and
Hydrology

Swath bathymetry data from the Cumbria
coast.

Data available under licence from the
Environment Agency

Environment Agency bathymetry data

http://www.ceh.ac.uk/data/nrfa/data/search.html

https://www.geomatics-group.co.uk/geocms/
United Kingdom Hydrographic Office (UKHO)
bathymetry data

LiDAR and orthorectified photos

Recent (and older) bathymetric survey
data available from UKHO for waters
adjacent to Moorside. To be used in
model setup and to enable consideration
of seabed stability.

Data available to download from UKHO INSPIRE
portal:

LiDAR data has been recorded for the
Copeland coastline since 1998.

LiDAR and orthorectified photographs are
available through the CCO:

http://aws2.caris.com/ukho/mapViewer/map.action

www.channelcoast.org/northwest
LiDAR data also available from the Environment
Agency Geomatics Group:
https://www.geomaticsgroup.co.uk/geocms/order.aspx
The North West Strategic Regional Coastal
Monitoring Programme beach survey data

Beach profile and topographic surveys
(which record spot heights across the
beach) are carried out, twice a year at
multiple locations along the Copeland
coast.

Beach profile and topographic survey data are
available via:
www.channelcoast.org/northwest

Annual coastal monitoring reports also
available.
The North West Strategic Regional Coastal
Monitoring Programme beach survey data

Beach sediment samples.

Data available via:

Asset inspection reports

Asset inspection reports including
photographs available from Copeland
Borough Council, National Rail and
Sellafield.

(Various)

Existing regional/sub-regional modelling
reports

Various reports containing key coastal
process information (e.g. EA, 2011;
Halcrow Group Limited, 2010).

(Various)

British Geological Survey (BGS) grab sample
data holdings

Seabed substrate and particle size
information available from the BGS.

Data available for purchase from the BGS

www.channelcoast.org/northwest
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3.

Survey and Monitoring Proposals

This section details the surveys that are proposed to be carried out to inform the baseline description that will be
included in the ES. The acquisition of this new information will enable a complete and robust evidence base to be
compiled which can be used to inform the Marine and Coastal Physical Processes assessment. Any new surveys
will be consistent with recommendations and guidance of the British Energy Estuarine and Marine Studies
(BEEMS) programme. In addition to the required surveys a high-level modelling approach is also provided in
Appendix A. It is also acknowledged that data collected as part of the EIA will also be used to form part of the
HRA evidence base, however further surveys and studies maybe identified in addition to those identified in this
SMP document for the HRA which will be outlined in the HRA Evidence Plan and upon which further consultation
will be undertaken.
The collection of bathymetric, geophysical and metocean data will be carried out by specialist sub-contractors
whilst the inter-tidal and sub-tidal sediment surveys will be undertaken by Amec Foster Wheeler. The collection
and processing of data will be carried out in accordance with prescribed industry guidance and all works will
adhere to NuGen health and safety requirements.

3.1

Initial Scoping Land Survey Plan

3.1.1

Bathymetric and Geophysical Survey

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on physical and biological
receptors. It is also required to inform engineering design and to help determine site suitability. The processed
survey data will provide an accurate description of the seabed in terms of water depth and seabed texture, as well as
the shallow geology. The water depth and seabed texture information will be incorporated into the hydrodynamic
model, developed to help understand how thermal, chemical and radiological plumes will disperse in the receiving
waters.
The bathymetry data will also be compared with existing UKHO bathymetry data to inform understanding of
seabed stability and the migration of nearshore bedforms.
It is noted here that the details provided within the section do not form a full survey specification.

Data Requirement
Multibeam echo sounder survey equipment should be used to collect high resolution (e.g. 2 m x 2 m or finer)
bathymetric data with 100% coverage across the survey area (Figure 3.1). This will enable local seabed features to
be resolved in detail. A sidescan sonar system should also be deployed to obtain detailed information on seabed
texture whilst Pinger and Seismic Sparker instruments should be used to determine shallow geology. The processed

© Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. C32581-G-GOS-053

9

survey information should be provided by the survey contractor in GIS compatible format (e.g. ASCII files for
bathymetry data, shapefiles for isopachyte layers etc.).

Data Collection Locations
Data are required for the coastal seabed adjacent to the Initial Scoping Land. The requirement for high resolution
data is most pronounced close to the potential intake and outfall locations, and within adjacent receiving waters. It
is across these areas that thermal and chemical changes are anticipated to be most pronounced. Typically, the area
of greatest change is defined by a distance of one spring tidal excursion ellipse either side of the source. Data
presented on Admiralty Chart 1346 for a point 6 km off Sellafield give a spring tidal ellipse around 7.2 km in
length and about 1.2 km in width, with the flood tide flowing towards the SSE. An indicative survey area is shown
in Figure 3.1.
Precise details regarding the exact location of the outfall, as well as the hydrodynamic characteristics of the
receiving waters, are not known at this stage. However, this information will be used to inform the requirements of
the bathymetric and geophysical surveys as it becomes available.

Data Collection Methodology
All bathymetric survey data will be collected in accordance with International Hydrographic Organisation (IHO)
standards for hydrographic surveys. Spatial (vertical and horizontal) variation in shallow seabed geology should be
inferred from Pinger and Seismic Sparker measurements and made available as isopachyte layers. All collected
data should be Marine Environmental Data and Information Network (MEDIN) compliant. Information on seabed
texture derived should be ground truthed with grab sample data.

Data Presentation
Processed survey data will be analysed using geo-spatial processing and analysis tools e.g. Fledermaus/ ESRI
mapping software. This will enable detailed understanding of the seabed characteristics (e.g. depth, gradient and
texture) and help determine appropriate model settings (e.g. grid resolution and bed roughness).

Data Collection Programme
The processed survey data will provide key input data for the numerical modelling analyses and therefore should be
available by Spring 2015 to ensure compatibility with the planned programme of EIA activities.

3.2

Metocean Survey

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on the coast caused by changes
in wave climate and longshore sediment transport. It is also required in order to inform the plume modelling which
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will be used in the assessment of potential effects on biological receptors caused by cooling water. The processed
survey data will provide an improved description of the hydrodynamic regime in terms of water levels, flows, water
column stratification, winds and waves. This survey information will be incorporated into the hydrodynamic
model, developed to help understand how thermal, chemical and radiological plumes will disperse in the receiving
waters.

Data Requirement
The following information is required as part of the metocean survey:
 water level data;
 flow data (speed, direction);
 conductivity (salinity);
 temperature;
 turbidity;
 wave; and
 wind (speed, direction).
Data specifics are discussed below, within ‘Data collection methodology’.

Data Collection Locations
Indicative data collection locations (4 no.) are shown in Figure 3.1. Prior to survey deployment, further
investigations will be undertaken to determine the most suitable locations for data collection, as well as the
appropriate number of devices needed to adequately inform baseline understanding. It is noted here that the spatial
density of data collection points will be guided in part by the complexity of the bathymetry. (This will be
determined following completion of the hydrographic survey, as described above.)

Data Collection Methodology
Fixed Acoustic Wave and Current (AWAC) / Acoustic Doppler Current Profiler (ADCP) surveys should be
undertaken to provide full depth profile information on water level, flow velocity and direction. The surveys should
each capture at least one full spring neap cycle (~30 days). These surveys should be accompanied by a drogue
survey to provide information on tidal excursion distances in the vicinity of outfall (i.e. at a location approximately
2-6 km offshore based on preliminary design information). The drogues should be deployed at high water / low
water / ebb and flood during both spring and neap tides and tracked for up to six hours.
Information on the vertical structure of the water column should be obtained through collection of salinity and
temperature data for the full water column profile. The survey should cover spring/summer/ autumn and winter (4
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separate survey campaigns) conditions in order to capture any intra annual variability. Optical Backscatter (OBS)
and ADCP backscatter measurements (calibrated against direct water column samples) should be collected to better
understand the suspended sediment regime. The survey should capture ambient suspended sediment concentrations
(SSCs) during calm (typically summer) conditions and during rough (winter storm) conditions.
Collection of wave height (Hs and Hmax), period and directional data should also be carried out via ADCP /
Acoustic Wave and Current Profiler (AWAC) or wave buoy device. The survey should be undertaken over the
medium term (at least 6 months) to capture a series of winter storm events and enable later correlation with
available long term datasets.
Finally, depending on the availability of offshore wind information it may be necessary to collect data in the
vicinity of the proposed intake and outfall locations. (This information would be used to inform the plume
modelling, to help understand potential advection pathways.) Although land-based records exist (see Table 2.1),
the wind regime at these locations may differ from offshore settings as they are likely to under-represent the effects
of land breezes. Information on both the winter and summer wind regime is required.
The survey company would be expected to undertake a full quality assessment of the collected survey data. Any
records would also be independently reviewed by ABPmer prior to acceptance into the project for further
application.

Data Presentation
As well as being used in model setup, the records would also be used to enhance conceptual understanding of the
baseline. Information would typically be presented in summary figures (e.g. wind / wave / current roses) and
frequency tables.

Data Collection Programme
The metocean survey should be carried out over a period of one year, noting that not all of the identified data
requires continuous collection. Wind/ wave and CTD data collection should commence in early 2015. To ensure
compatibility with the overall project programme the EIA team would work with interim survey deliverables, as
they become available.

3.2.1

Inter-tidal / Sub-tidal Sediment Survey

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on physical and biological
receptors. Sub-tidal sediment samples will provide information on bed roughness, an important boundary condition
in the hydrodynamic model developed to help understand how thermal, chemical and radiological plumes will
disperse in the receiving waters. They can also be used to verify seabed texture information derived from
geophysical survey.
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Inter-tidal sediment samples are also required in order to help inform the assessment of potential effects on the
coast caused by changes in wave climate and longshore sediment transport as a result of the proposed new MOLF
option. Grain size information is an important input parameter into numerical models quantifying the rate and
direction of longshore sediment transport.

Data Requirement
Grab samples are required from inter-tidal and sub-tidal locations in order to characterise the surficial sediment
distribution. This information will fill the existing data gap which is present because of the lack of existing detailed
Particle Size Analysis (PSA) information.

Data Collection Locations
The target area for grab sample collection will be within the area identified for the bathymetric / geophysical survey
(Figure 3.1). Precise target locations cannot be determined at this stage, although will be informed (in part) by the
availability of existing records held by the BGS. Similarly, the spacing with which samples will be collected along
and across the beach will be ascertained following appraisal of existing data records and supporting information on
beach morphology (e.g. aerial photographs etc.) and further information on scheme design.

Data Collection Methodology
Grab sample equipment (e.g. Clamshell, Hamon etc.) should be used to retrieve seabed sediments from sub-tidal
sample stations. Sample positions should be recorded as GPS fixes when the grab reaches the seabed. Inter-tidal
samples should be collected using standard hand-held grab sampling methods, with samples collected from both
foreshore and backshore locations. The location of collected samples will be accurately recorded using a GPS.
On retrieval, samples should be inspected for suitability and rejected if (for instance) the grab does not appear to
have operated properly. Samples should be photographed and taken for granulometric analysis, following
methodologies to the British Standard (BS1377) (‘Methods of test for soils for civil engineering purposes.
Classification tests’). Standard statistics for sediment samples will be generated using bespoke software tools (e.g.
GRADISTAT (Blott and Pye, 2001).

Data Presentation
As well as being used in model setup, the records would also be used to enhance conceptual understanding of the
baseline. Sediments would be classified using standard classification systems (e.g. Wentworth, 1922; Folk, 1954)
and presented in summary figures (e.g. spatial plots in GIS) and tables showing key sample information (e.g. d50,
modal grain size(s) and degree of sorting etc.).
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Data Collection Programme
The survey is likely to be carried out over a period of weeks in (calmer) spring / summer months. Data collection
is expected to be undertaken as part of the marine benthic survey (to ensure cost and vessel deployment
efficiencies) and would therefore take place in 2015.

3.3

Associated Developments Survey Plan

As the footprint and uses of the AD Sites are further identified, survey needs will be addressed and planned in
consultation with statutory consultees, as has been undertaken for the Initial Scoping Land, where pathways for
effects on the marine environment are identified (see Section 3.1). However, due to the current knowledge of
proposed locations of AD Sites (Figure 1.2), no further surveys beyond those described here are anticipated.

3.4

Monitoring

Survey plans as identified in this SMP have been designed to provide a robust baseline which will facilitate EIA
assessment and also any subsequent monitoring needs. Monitoring requirements would be discussed with the
appropriate organisations once data gathering and assessment stages have been completed.

© Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. C32581-G-GOS-053

14

© Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. C32581-G-GOS-053

290000

292500

295000

297500

302500

305000

307500

310000

312500

315000

Key:

ay

515000

St Bees Head

510000

Lake District

"

Drogue Survey Location

)

Metocean Survey (Drigg offshore)

)

Metocean Survey (Moorside offshore)

)

Metocean Survey (Moorside inshore)

)

Metocean Survey (St Bees offshore)

Geophysical Survey
Phase 1 (2014)
Phase 2 (2015)

)

"

507500

507500

510000

512500

So
l

w

N

Indicative Outfall Location

Metocean Survey

512500

515000

300000

Whitehaven

Fi
rth

287500

"

) "
"

505000

Moorside

River Calder
Sellafield

500000

500000

502500

)
"

502500

505000

River Ehen

497500

497500

"
)
Irish Sea

0

1

2

3

4

Scale: 1:30,000 @ A3

5
Km

495000

495000

V:\4255_Moorside Marine Physical Processes\
GIS\Fig9_1_Study_Area.mxd

492500

490000

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid,
IGN, IGP, swisstopo, and the GIS User Community
287500

290000

Contains Ordnance Survey data © Crown copyright and database right 2014

292500

295000

297500

300000

302500

305000

307500

310000

312500

315000

490000

492500

Ravenglass

NuGeneration Limited
Moorside Project - Survey Monitoring
Plans
Figure 3.1
Approximate survey locations

April 2015
35452-Gos04-B sawid

15

4.

Summary of Survey Activities

A list of surveys (as detailed in Section 3), together with summary information about the survey programme, is provided in Table 4.1.

Table 4.1

Survey Summary

Survey

Month during which survey work can be carried out

J

Bathymetric and geophysical survey of the
coastal seabed adjacent to the Initial Scoping
Land (single survey effort)

F

M

A

M

J

J

A

To coordinate with Site Characterisation Works

Metocean survey (to include CTD profiles, and
turbidity) (Quarterly Surveys, one per season)

S

O

N

Anticipated
start date

Number of
years over
which surveys
are likely to
be required

Spring 2015

1

Early 2015

1

D

Metocean survey (to include water levels,
flows) (Single survey effort)

Not seasonally restricted (will cover a spring and neap tide)

Spring 2015

1

Metocean survey - water levels, wind and
waves (6 month deployment)

6 months including a winter period

Early 2015

1

Inter-tidal/ sub-tidal benthic survey (to include
collection of sediment Particle Size Analysis
(PSA) data.)

To coordinate with Marine Ecology Surveys

Spring 2015

1
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A1

Appendix A
Marine Physical Processes: Approach to Numerical
Modelling of Thermal Discharges
Physical processes impacts during the operational phase (typically 50+ years) of the nuclear power station relate
generally to the operation of the cooling water intakes and outfalls. Consequently, the primary operational effects
relate to the dispersion of cooling water within the marine environment and the resultant effects on ambient water
temperature. This issue also remains relevant to design so that recirculation of cooling water between discharge and
abstraction is minimised. The assessment will apply a standard numerical modelling approach, in accordance with
current guidelines for thermal plume studies for nuclear new build power stations. The outline assessment will be
carried out as follows:

Model Development
Guidance on thermal modelling for nuclear new build power stations has been developed by Cefas and the
Environment Agency as part of the British Energy Estuarine and Marine Studies (BEEMS) programme (BEEMS,
2011 and 2012). This suggests that it is beneficial to apply two discrete modelling platforms to account for
differences in the way different models account for different physical processes and the computational algorithms
used to express factors such as heat exchange and to help bound uncertainties. The following approach to
modelling is suggested in the guidance and will be adopted in the present study.
A regional scale model will be used to provide the boundary conditions for the more detailed hydrodynamic model.
ABPmer operate a Delft 3D model of the Irish Sea, which will be used to provide the boundary conditions for this
study and will inform the assessment of far-field plume dispersion. This model has been calibrated and validated
against measured data in accordance with industry recognised calibration standards.
The model will be refined across the near-field with more detailed bathymetry in the specific area of interest,
through the application of nested, higher resolution grids. The inputs to this model will include local wind and
atmospheric conditions, which are likely to exert an important influence on the dispersion of thermal plumes, given
the weak tidal currents. The model will be run in 3D. The models will be subject to rigorous calibration and
validation, using measured data and in accordance with Environment Agency standards for model calibration.
The plume model will then be embedded in the model with enhanced detail in the outfall area. To inform the plume
study, it is standard practice for ABPmer to examine the project design in relation to inputs and pumping scenarios
and to define the dispersion characteristics of the near-field plume formation through to the far-field plume
dispersion. The degree of initial dilution will have a bearing on the subsequent dispersion of the plume in the farfield. ABPmer proposes to undertake some sensitivity testing to assess the impact of the initial plume dilution on
the far-field plume dispersion for periods of spring and neap tides and for a range of pumping scenarios. Key
parameters to be defined include heat exchange coefficients and dispersion coefficients.
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ABPmer proposes to use the Delft 3D model as the primary assessment tool for this study. However, should two
discrete models be required for comparative purposes, a Mike FM (flexible mesh) model will also be developed.
For example, the models may be used to model excess temperature looking at different discharge temperature
elevations, run over relatively short periods for a number of different scenarios, whilst the other is used to simulate
long-term, absolute temperature variability.

Plume Modelling
For the modelling of plume dispersion processes, ABPmer will apply the Delft3D model and as necessary the Mike
FM (flexible mesh) model for comparative purposes. It is expected that the ‘warm’ effluent plume will act as a
buoyant plume and rapidly move to surface waters. Near-field mixing will depend on the rate of discharge, diffuser
configuration, water depth and ambient tidal flows. On the basis of this assumption, a three-dimensional far-field
model will be required to examine the fate of cooling waters. The vertical layering of the 3D model will include a
minimum of 8 layers with the relative thickness defined after consideration of the vertical structure in temperature
and salinity within the water column and the behaviour of the buoyant plume. Far-field mixing will be further
dependent on the dispersion properties of the receiving water and variability between neap and spring tide
conditions. The extents of the far-field model will therefore be required to encompass the total excursion of the
effluent release over the more extreme spring tide conditions, within which we can establish mixing zones. The
minimum data requirements for model set up and calibration include:
 Thermal plume data of existing discharges;
 Location of abstraction and discharge points, including relative position in the water column;
 Signatures of abstraction and discharge (flow rates, temperature & salinity values); and
 Properties of the receiving water (ambient temperature & salinity, tidal excursions) will also be taken
into consideration.
A number of assessment scenarios will be defined for the modelling. This will ensure that all physical forcing
mechanisms are accounted for, including the influence of wind driven currents acting with or against tidal currents.
Different outfall configurations (both in terms of location and discharge depth) will also be considered.
Based on the guidance on hydrodynamic modelling requirements for nuclear new build power stations, the
following outputs will be provided, as a minimum.
 Output showing both absolute temperature and excess temperature above background, in the near/midfield and in the far-field;
 Effects of tidal currents, residual currents, wind driven currents, turbidity, solar insolation, cloud
cover, air temperature, surface cooling including the effect of wind, river flows, river temperature,
thermal and saline stratification, seasonal effects (including short-term extreme temperature events);
 The results will take into account climate change factors including predicted changes to air and sea
temperature and sea level rise over the planned life-time of the station;
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 Results will be presented for a variety of alternative abstraction and discharge locations, including
options to discharge near-bed, mid-water-column, or near-surface, and utilising different outfall
designs, as appropriate; and
 If used, the outputs from the two models will be presented in a consistent manner, to allow direct
comparison and moderation of the results.
Whilst the thermal impact of the discharge is of primary interest, the discharge may have secondary impacts, such
as:
 Changes in speciation of ammonia as a result of the elevated temperatures;
 Changes in salinity as a result of the abstraction/discharge regime;
 Changes in DO as a result of elevated temperatures;
 Discharges of anti-fouling agents and their by-products; and
 Discharges of other process chemicals or radioactive liquids.
The dispersion of these substances will be assessed in conjunction with the thermal plume modelling, as required
(but may not be modelled directly).

References
ABPmer (2011). Numerical Model Calibration and Validation Guidance. ABP Marine Environmental Research
Ltd, File Note R/1400/112.
BEEMS Expert Panel. 2011. Thermal standards for cooling water from new build nuclear power stations. BEEMS
Science Advisory Report No. 008. Cefas, Lowestoft.
BEEMS Expert Panel. 2012. British Energy Estuarine and Marine Studies (BEEMS), 2012). Methods for the
measurement of power station cooling water plumes. BEEMS Science Advisory Report No. 007 (ed. 2). Cefas,
Lowestoft.
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1.

Introduction

1.1

Background and Purpose of this Report

NuGeneration Limited (NuGen) is currently working on detailed plans for developing its ‘Moorside Project’, to
construct and operate a new nuclear power generating station, which when operational will be called the ‘Moorside
Power Station’. This will be located on land within the area referred to as the ‘Moorside Search Area’, which is
located within the district of Copeland in the county of Cumbria, to the west and north of the existing Sellafield
Complex. Current activities being undertaken at the Sellafield Complex include: the decommissioning of
redundant buildings, spent fuel management and the safe management and storage of nuclear waste.
NuGen will apply to the Secretary of State under The Planning Act 2008 (as amended) for a Development Consent
Order (DCO) to construct, operate and maintain the Moorside Project which encompasses both the Moorside Power
Station (being a Nationally Significant Infrastructure Project [NSIP]) and ‘Associated Development’ (AD),
comprising both temporary and permanent works which are required for the construction and operation of the
Moorside Power Station. The AD will take place both at the Moorside Search Area and at other ‘off-site’ locations.
The Moorside Project will require an Environmental Impact Assessment (EIA) to be undertaken and an
Environmental Statement (ES) to be delivered alongside the application for DCO under The Planning Act 2008. At
present, it is considered that a planning application under the Town and Country Planning Act 1990 (as amended)
to the Local Planning Authority (Copeland Borough Council) in respect of the Moorside Search Area, may also be
required for any works that need to be carried out in advance of a DCO application. To ensure a comprehensive
EIA in support of the DCO application, the potential for all site preparation works to be covered within the DCO
application has been taken into consideration in the environmental survey work and will be incorporated into the
final environmental assessments.
An environmental risk assessment will also need to form part of applications for Environmental Permits for water
discharge activities and radioactive substances activities (among others). These assessments will need to include
assessment of effects on marine conservation zones (MCZ) and be supported by assessments in relation to the
Water Framework Directive (WFD) (2000/60/EC) and the Marine Strategy Framework Directive (MSFD)
(2008/58/EC).
Amec Foster Wheeler Environment & Infrastructure UK Ltd. (Amec Foster Wheeler) was commissioned in April
2014 to initiate the EIA and environmental baseline survey work that NuGen is required to carry out to inform the
preparation of the ES to support the DCO application. The initial EIA work, which involved data collection, site
visits, early consultation and project planning, was referred to as Phase 1a. In July 2014, Amec Foster Wheeler
was commissioned to carry out the second phase of EIA work (Phase 1b). Also as part of this phase of work, Amec
Foster Wheeler was commissioned to initiate work to support a separate assessment in relation to European and
Ramsar Sites under the Habitats Directive1 and the Conservation of Habitats and Species Regulations 2010 (as
1

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora
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amended) hereafter referred to as the Habitats Regulations Assessment (HRA). The Phase 1b work commenced
with the preparation of this Survey and Monitoring Plan (SMP) document and a draft EIA scoping report in relation
to the information that we propose should be provided in the ES for the Moorside Project together with a draft
‘initial Evidence Plan’ as part of the HRA process (see Department for Environment, Food and Rural Affairs,
2012).
This SMP was written in order to inform initial consultation, including with the following organisations:
 Environment Agency;
 Natural England; and
 Marine Management Organisation (MMO).
These organisations were asked for their comments on the draft survey and monitoring proposals that are set out in
Section 3 of this report. The proposals were then revised in the light of the comments that were received and
comments incorporated into the draft EIA Scoping Report and initial Evidence Plan. The Scoping Report will then
be submitted to The Secretary of State through The Planning Inspectorate (PINS) together with a request (under
The Infrastructure Planning (Environmental Impact Assessment) Regulations 2009 [SI No. 2263] – hereafter
referred to as the DCO EIA Regulations) for it to provide NuGen with a Scoping Opinion relating to the Moorside
Project. The initial Evidence Plan has been issued to inform ongoing discussions with Natural England and others
regarding the HRA process.
PINS will use the EIA Scoping Report to consult with a wide range of organisations regarding the scope of the
assessment to be reported in the ES. The purpose of this SMP was to generate early feedback to Amec Foster
Wheeler on consultees’ view about the scope of survey and monitoring work that Amec Foster Wheeler proposes to
carry out to inform the preparation of the ES. This, in addition to comments supplied to NuGen in early 2014 on
the EIA technical specifications from Natural England, the Marine Management Organisation and Environment
Agency and other consultees, have assisted Amec Foster Wheeler in the preparation of a more robust Scoping
Report than would otherwise be the case, which, in turn, is expected to reduce the extent and focus of comments
that consultees make to PINS through the consultation that it carries out to inform the Secretary of State’s Scoping
Opinion.
Following the issue by PINS of the Scoping Opinion, the subsequent key steps in the DCO EIA process are likely
to be as follows:
 May 2015 – DCO Stage 1 Consultation;
 April 2016 – DCO Stage 2 Consultation; and
 Early 2017 – DCO submission.
This SMP document is designed to inform a robust assessment of potential effects following a review of baseline
surveys and existing data, and based on a full understanding of the nature and scope of the Moorside Project.
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1.2

Outline Description of the Proposed Development

The Moorside Project involves the development of a new nuclear power generating station of up to 3.4 GW
capacity including up to three nuclear reactors of Westinghouse AP1000® design. This NSIP will make a
substantial contribution to supplying the UK’s future energy needs and, in accordance with government policy for
new nuclear projects, should be brought forward at the earliest opportunity.
The nuclear reactors which form part of the nuclear island together with the balance of plant and ancillary
structures are proposed to be sited within the Moorside Search Area identified on Figure 1.1. Note that the land
area illustrated on this Figure includes land that may be required for construction purposes and which will extend
beyond the footprint of the permanent Moorside Power Station. The construction area will accommodate a range
of land uses including (but not necessarily limited to) temporary stockpiling of excavated soils, plant and
equipment laydown areas, temporary warehousing and fabrication buildings, contractors offices and welfare
facilities etc. For the purposes of the environmental survey work, the Moorside Search Area consists of the
following areas:
 Initial Scoping Land – This area is consistent with the EIA Scoping Report and details land upon
which the survey works outlined in this SMP are based; and
 Additional Scoping Land – Provisional additional search area land has been included within the
Moorside Search Area which may be required to accommodate elements of the Moorside Project
which are still being established and therefore have not been fully confirmed yet. This additional
search area land has not been considered within the SMPs, however relevant survey works outlined
will be expanded to accommodate this additional search area land should the requirement be
identified.
It is currently proposed that cooling water for the Moorside Power Station will be drawn from the sea via an intake
structure (or structures) mounted on the sea bed and conveyed via a tunnel (or tunnels) under the seabed to the
power station with the requirement for a pumping station to overcome the head difference. It is likely that the
cooling water intake(s) will be located approximately 2 to 6 km offshore. Due to geological considerations in
relation to tunnelling, it is most likely that the cooling water intake(s) and discharge tunnels will proceed seawards
at an angle to the shore, with a bearing from the Initial Scoping Land between west and north-west.
Cooling water would be returned to the sea via a dedicated outfall tunnel under the seabed, and the discharge
structure is also likely to be located within the same range of distances offshore. A range of process effluents and
surface water drainage from site are also likely to be discharged into the sea with the cooling water.
It is currently proposed that a Marine Offloading Facility (MOLF) would be built to support construction activities
and enable the delivery of large components during the construction of the Moorside Power Station. A beach
landing facility and/or a jetty are currently under consideration for this purpose and it is possible that a proportion
of the required bulk construction goods would also be delivered via the MOLF. The specific location of the MOLF
has yet to be determined but current studies suggest that the preferred location for the MOLF is for this to extend
into the near shore across the intertidal area within the Moorside Search Area identified on Figure 1.1.
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As outlined above, a number of off-site (outside of the Moorside Search Area) developments comprising AD Sites
within the meaning of The Planning Act 2008 will also be required to support the construction of the Moorside
Power Station. These AD Sites could include (but not necessarily be limited to): construction worker
accommodation, Park and Ride facilities, freight logistics and postal/courier consolidation facilities etc. Potentially
suitable sites for AD activities are currently under consideration by NuGen, with the current list of potential search
areas where AD Sites could be built highlighted on Figure 1.2. As such environmental survey and monitoring
requirements with respect to AD Sites are also included within this SMP. However, evaluation of alternative AD
Sites is still under way at this time (April 2015) and will be reviewed throughout the EIA process, so as to
accommodate potential changes in baseline monitoring requirements and to ensure that regard can be had to
consultation responses.

©Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. C32581-G-GOS-055

298000

299000

300000

301000

302000

303000

304000

Key:
Moorside Search Area

508000

297000

508000

296000

Initial Scoping Land

N

507000
506000
504000
503000

505000

504000
503000

505000

506000

507000

Additional Scoping Land

0

502000

502000

1:30000 @ A3

1,500
Metres

\\KT1-FS1\shared1\Earth & Env\Projects 2014\
32581 MoorsideNuclearNewBuildEIA\G - GIS\MXD

501000

501000

NuGeneration Limited
Moorside Project - Survey Monitoring
Plans

296000

297000

298000

299000

300000

301000

Coordinate System: British National Grid. © Based upon the Ordnance Survey Map with the permission of the Controller of Her Majesty's Stationery Office 2015. Ordnance Survey Licence Number 0100031673.

302000

303000

304000

Figure 1.1
Moorside Project boundaries in detail

April 2015
32581-Gos55-I wills

290000

295000

300000

305000

310000

Key:
Initial Scoping Land

Potential Associated Development
Sites
520000

520000

N

AD A
AD B
515000

515000

AD C
AD D

AD E
510000

510000

AD G
AD F

0

Scale: 1:80,000 @ A3

3,750
Metres

505000

505000

\\KT1-FS1\shared1\Earth & Env\Projects 2014\
32581 MoorsideNuclearNewBuildEIA\G - GIS\MXD

NuGeneration Limited
Moorside Project - Survey Monitoring
Plans
Figure 1.2
Potential Associated Development
Sites

290000

295000

Contains Ordnance Survey data © Crown copyright and database right 2015.

300000

305000

310000

April 2015
32581-Gos172-F wills

5

2.

Basis of Survey Design and Planning

Prior to the preparation of this survey and monitoring plan, a preliminary desk study and review of available data
was undertaken to identify data gaps and the surveys required to fill these gaps to support the preparation of a
robust ES. The survey design has also taken into account the preliminary project design details presented in
Section 1 above and an “enveloping” approach has been adopted to allow sufficient spatial coverage to
accommodate uncertainties in the design as far as is reasonably foreseeable at the present time (April 2015).
Table 2.1 summarises the data accessed and or identified to date. Should further datasets become available, the
survey and monitoring requirements would be assessed and amended as appropriate. Many of these data sources
are also relevant to the Marine and Coastal Processes SMP.
Table 2.1

Data sources used for the basis of survey planning

Name

Brief Description

Source

Water Framework Directive
(WFD) compliance and
targets

Supporting information with regards the Cumbria
WFD water body and associated Protected Areas

Department for Environment, Food and Rural Affairs
(Defra) / Environment Agency North West River Basin
Management Plan (RBMP) 2009 (available online at:
https://www.gov.uk/government/uploads/system/uploads
/attachment_data/file/300515/genw0910bsrg-e-e.pdf )

Water quality monitoring for
WFD

Routine monitoring by the Environment Agency for
WFD compliance at four sites between St Bees
and Haverigg and at two sites re discharges from
the Sellafield Complex.

Environment Agency

Monitoring of mussels and
sediments in relation to the
Environmental Quality
Standards (EQS) Directive
2008/105/EC (as amended)

Data for mussels from Cumbria, Morecambe Bay
and Duddon Sands and Solway WFD water bodies
and for sediments from Cumbria water body

Environment Agency

Bathing Waters protected
area monitoring data

Classification and supporting investigations in
respect of local bathing waters

Environment Agency / Defra

Shellfish protected area
monitoring data

Existing water quality data and thresholds
associated with Ravenglass Shellfish Protected
Area

Environment Agency / Centre for Environment,
Fisheries and Aquaculture Science (Cefas) / Food
Standards Agency (FSA)

Radioactivity in Food and the
Environment (RIFE)

Radioactivity in seawater and estuarine water
around the Sellafield Complex

Cefas (RIFE) reports

Sellafield Ltd – Monitoring our
Environment Annual Reports

Radioactivity in seawater and estuarine water
around the Sellafield Complex

Sellafield Ltd

Sellafield Ltd project reports

Reports on environmental conditions issued by
Sellafield Ltd

Sellafield Ltd.

Marine Theme Data

Digital Admiralty chart and Marine Theme Data
(obstructions, geology, bathymetry)

United Kingdom Hydrographic Office (UKHO)

Ordnance Survey (OS)
mapping

OS mapping of intertidal area from St Bees to the
south end of the Eskmeals Range

OS

Mapping European Seabed
Habitat data

Historic data (1989-1991) collected as part of
national marine mapping programmes

Joint Nature Conservation Committee (JNCC)
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Name

Brief Description

Source

Clean Seas Environmental
Monitoring Programme
(CSEMP) data

CSEMP data for stations in the wider area
(including past 5 years)

Cefas / Environment Agency / Natural Resources Wales
(NRW)

Hydrodynamic regime and
sediment transport processes

Tidal diamond information, flow patterns etc.

Various (Shoreline Management Plans, UKHO
publications)

©Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. C32581-G-GOS-055

7

3.

Survey and Monitoring Proposals

This section details the surveys that it is proposed to carry out to inform the baseline description that will be
included in the ES. Data on marine water and sediment quality are required to characterise the marine water body
and to provide a baseline against which any changes in water quality or in physical characteristics or contamination
of the seabed and shoreline due to the proposed Moorside development can be evaluated. Predicted changes in
water and sediment quality will support the assessment of effects on marine ecology. There are currently
insufficient existing data to provide a robust baseline for these purposes.

3.1

Initial Scoping Land Survey Plan

3.1.1

Intertidal Sediment Survey

Purpose of the Survey
This survey work is required in order to inform the assessment of potential changes in sediment quality and
consequent effects on intertidal habitats and species and the associated Cumbria Coast MCZ and the Drigg Coast
Special Area of Conservation (SAC), Drigg Coast Site of Special Scientific Interest (SSSI) and Drigg Dunes and
Gullery Ravenglass Local Nature Reserve (LNR). These may be direct effects (e.g. land take and construction
activity leading to direct sediment disturbance or chemical discharges affecting sediment quality) or indirect effects
(e.g. through changes to coastal processes such as sediment sorting and sediment transport). Potential effects are
identified in the main body of the EIA Scoping Report.

Data Requirement
Data collected will include a description of the sediment type and structure within the intertidal area, in-situ
measurement of interstitial salinity and redox potential (where practicable) and laboratory analysis for particle size
distribution, total organic carbon content and the persistent contaminants listed in Table 3.1. The analysis will
cover only parameters with potential to arise in discharges from the Initial Scoping Land, either during construction
or operation, parameters present in elevated levels in local sediments which may be mobilised due to sediment
disturbance during construction and parameters used in assessing suitability of dredged sediments for disposal at
sea by comparison with Cefas ‘action levels’ (Cefas, undated).
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Table 3.1

Parameters to be analysed in Sediment Samples

Parameters

Details

Sediment characterisation
Granulometry

Analysis in accordance with NMBAQC methodology (Mason, 2011) for 9 fractions required by the WFD
method for assessing benthic invertebrate fauna using the IQI index (UKTAG, 2014)

Total organic carbon

Analysis after dissolution of inorganic carbon by acidification

Interstitial salinity

Measured in-situ

Interstitial redox potential

Measured in-situ

Contaminants
Metals

Aluminium, antimony, arsenic, cadmium, chromium, cobalt, copper, iron, lead, mercury, nickel, silver,
titanium, zinc

Polynuclear aromatic
hydrocarbons (PAH)

Acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(ghi)perylene, benzo(k)fluoranthene, chrysene, dibenzo(ah)anthracene, fluoranthene, fluorene,
indeno(123cd)pyrene, naphthalene, phenanthrene, pyrene

Poly chlorinated biphenyls (PCB)
(ICES 7)

PCB 028, PCB 052, PCB 101, PCB 118, PCB 138, PCB 153, PCB 180

Poly chlorinated biphenyls (PCB)
(sum of 25 congeners)

PCB 028, PCB 052, PCB 101, PCB 118, PCB 138, PCB 153, PCB 180
PCB- 18, 28, 31, 44, 47, 49, 52, 66, 101, 105, 110, 118, 128, 138, 141, 149, 151, 153, 156, 158, 170, 180,
183, 187, 194

Total hydrocarbons

Extractable hydrocarbons C5 to C44, with aliphatic/aromatic split for C8 to C10, providing a defined
method covering petroleum hydrocarbons

Faecal indicator bacteria

Escherichia coli and intestinal enterococci

Organotin compounds

Mono-butyl tin, dibutyl tin, tributyl tin

Radiochemical parameters

Gross alpha radiation, gross beta radiation, carbon-14, high-resolution gamma spectroscopy **

Note:
** - Should the gross alpha or gross beta analysis or the gamma spectroscopy identify radionuclides of concern at levels above
background (for example K40, Co60, Sr90, Cs137, Ra226, U238, Pu238, Pu239+240, Pu241) further investigation will be instigated. In any
case, a proportion of samples showing the highest results for the screening will be analysed for Sr90, Tc99, Pu238, Pu239+240,
Pu241.

Information on radioactive finds will also be recorded.

Data Collection Locations
The area over which intertidal surveys are proposed is shown in Figure 3.1. The area covered will incorporate the
area immediately adjacent to the Initial Scoping Land and the MOLF and the water intake and outfall structures,
where any direct impacts are likely to be present, as well as the wider area where indirect impacts may also arise.
The extent of the wider survey area is defined by the tidal conditions in the area which, over a single spring tidal
cycle, exhibit water movements over approximately 7 km in a NNW –– SSE direction. The extent of the intertidal
survey will cover approximately twice the length of the spring tidal excursion in each direction from the Initial
Scoping Land coastal frontage, covering the littoral zone from St Bees Head to south of the Ravenglass estuary
complex, between mean high water level of spring tides (MHWS) and mean low water level of spring tides
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(MLWS), with a greater concentration of sites in the vicinity of the Initial Scoping Land frontage. This will
provide adequate coverage to support assessment of direct and indirect effects and will extend far enough to
include reference areas along the same stretch of coast. Sample sites a short distance within estuarine areas of the
Ehen and Calder estuaries and the Ravenglass estuary complex will be included. Proposed locations of 15 transects
for sampling of benthos and sediment are shown in Figure 3.2 but note that individual transects may need to be
relocated slightly following biotope mapping to facilitate sampling of soft sediment. Three sediment and benthic
infauna sampling locations will be sampled on each transect (total 45 samples), with sampling stations positioned
within boundaries of obvious physical change (i.e. changes in sediment type) or, if no obvious boundaries are
present, at low, mid and upper shore locations. Separate samples will be taken for sediment chemical analysis and
for biological analysis (see Marine Ecology SMP).

Data Collection Methodology
Surveys will be based upon the JNCC Marine Monitoring Handbook (procedural guideline 1.1) the CSEMP ‘Green
Book’ (MARG, 2011) and relevant WFD methods (UKTAG, 2014). Surveys will be undertaken by the Amec
Foster Wheeler marine biologists undertaking the intertidal marine ecology surveys (see Marine Ecology SMP), at
the same time and locations as for the biological samples for benthic invertebrate infauna.
Using hand held GPS equipment, surveyors will map the extent of substrate types present and areas of soft
sediment (sand or mud) will be sampled. Sampling will be to a depth of 50 mm using 0.01 m2 corers with samples
pooled to provide enough material to fulfil the requirements of the analytical laboratory, in accordance with ISO
16665:2005. Samples will be retained in strip-seal plastic bags (for particle size analysis) and appropriate sample
containers for other analysis required, as advised by the receiving analytical laboratory. Three samples will be
taken at each site, with one provided for laboratory analysis and two stored (below -20ºC) to allow for re-testing if
required.
It is acknowledged that there is the potential to encounter radioactive contamination during this work. All work
will therefore be conducted under the supervision of an RPS (Radiation Protection Supervisor). The RPS will
ensure that proposed sample locations are free from levels of radioactive contamination potentially harmful to staff
or that staff wear appropriate personal protective equipment and, if necessary, respiratory protection. All sampling
activity and samples will be monitored for the presence of radioactivity. Personnel will be monitored to minimise
the potential for the spread of radioactive contamination. Similar procedures will be adopted for the benthic
biological surveys.

Sediment Analysis
Analytical methods will be agreed in advance with the Environment Agency and will follow ISO standards where
applicable. Analysis will be undertaken in accordance with the CSEMP ‘Green Book’ (MARG, 2011). To allow
comparison with previous data, some parameters (i.e. metals) will be analysed by both complete digestion and
weaker acid digestion (to estimate bioavailable metals), on appropriate particle size fractions.
Laboratories used will have appropriate accreditation under ISO 17025:2005 and will participate in relevant
analytical quality control (AQC) schemes (e.g. the NMCAQC and NMBAQC schemes).
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Data Presentation
Contaminant analysis will allow the establishment of baseline levels and, to aid the assessment of potential effects,
results will be compared against threshold levels. As there are no statutory standards against which to assess marine
sediments, contaminant levels will be compared against standards for disposal of sediments at sea i.e. Cefas Action
Levels in addition to standards that deal with ascertaining the likely biological impacts of certain contaminants, i.e.
Canadian and Dutch Sediment Quality Guidelines and non-statutory EQS for sediments established by the
Environment Agency. CSEMP data (specifically at St. Bees Head) will also be used to give an indication of long
terms trends and context.
After completion of the surveys and any associated analysis, the data will be uploaded into GIS in order to map the
distribution of granulometric features, carbon content and contaminant levels. Data will also be used in the
interpretation of the intertidal marine ecology surveys.

Data Collection Programme
This survey will be carried out between April and October 2015 in association with the intertidal marine ecology
surveys (see Marine Ecology SMP).

3.1.2

Subtidal Sediment Survey

Purpose of the Survey
This survey work is required in order to inform the assessment of potential changes in sediment quality and
consequent effects on the subtidal habitats and species and the associated Cumbria Coast MCZ. These may be
direct effects (e.g. land take and construction activity leading to thus direct sediment disturbance or chemical
discharges affecting sediment quality) or indirect effects (e.g. through changes to coastal processes such as
sediment sorting and sediment transport).

Data Requirement
Data collected will include a description of the sediment type and structure within the subtidal area, in-situ
measurement of interstitial salinity and redox potential (where practicable) and laboratory analysis for particle size
distribution, total organic carbon content and the persistent contaminants listed in Table 3.1. The analysis will
cover only parameters with potential to arise in discharges from the Initial Scoping Land, either during construction
or operation, parameters present in elevated levels in local sediments which may be mobilised due to sediment
disturbance during construction and parameters used in assessing suitability of dredged sediments for disposal at
sea by comparison with Cefas ‘action levels’ (Cefas, undated).

Data Collection Locations
The extent of the survey area (including reference sites) is proposed to extend two spring tidal excursions from the
Initial Scoping Land, within the area from St. Bees Head to south of the Ravenglass estuary complex and 10 km out
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to sea (see Figure 3.1). Sample sites within the mouths of the estuarine areas of the Ehen and Calder estuaries and
the Ravenglass estuary complex will be included. Proposed sampling station locations (60) are shown in
Figure 3.2, although these will be reviewed when seabed characterisation data are available and some locations
may need to be adjusted slightly to avoid hard ground where grab sampling would not be possible. The survey grid
has been developed taking into account the range of likely locations for the cooling water intake(s) and outfall (s),
the tidal characteristics of the receiving water and the need for the survey area to extend beyond the likely zone of
effect of the cooling water discharge, in order to provide reference points for use in the assessment of effects.

Data Collection Methodology
Identification of sampling stations will follow the random stratified approach described in the Marine Ecology
SMP and will be undertaken in conjunction with the subtidal ecology surveys. Single sampling will be carried out
at each sampling station, as is recommended by the current guidance for benthic studies (Ware and Kenny, 2011).
Where seabed characterisation data indicates soft sediment, sediment will be collected for analysis using a suitable
grab sampler (anticipated to be a Day grab or Van Veen grab, as recommended by CSEMP, but others may be
considered once sediment characterisation has been undertaken – see Marine and Coastal Physical Processes SMP).
Separate grab samples will be collected at the same locations where required for the marine benthic ecology survey
(see marine Ecology SMP) and for sediment analysis. Positions will be recorded using GPS. The grab sampling
survey will follow the procedural guideline No. 3-9 of the JNCC Marine Monitoring Handbook and will be
consistent with the CSEMP ‘Green Book’ (MARG, 2011) and relevant WFD methods (UKTAG, 2014).
After the grab sample for sediment analysis is recovered, a visual assessment of sediment will be made and subsamples will be taken for particle size analysis (PSA) and total organic carbon (TOC) analysis, as well as several
sub-samples for persistent contaminants (including radionuclides). The collection of sediment samples will be
undertaken in line with CSEMP ‘Green Book’ (MARG, 2011) guidance. Samples for particle size analysis will
consist of sediment taken to a minimum depth of 50 mm in the grab, while samples for contaminants will be
collected from the surface of the sediment in the grab, avoiding the edges of the grab and any anoxic layer (a note
of its depth will be made). Samples will be retained in strip-seal plastic bags (for particle size analysis) and
appropriate sample containers for other analysis required, as advised by the analytical laboratory. Samples will be
frozen as soon as possible after being taken and remain frozen until analysis.
It is acknowledged that there is the potential to encounter radioactive contamination in sediments collected by grab
sampling. All work involving sediment sampling will therefore be conducted under the supervision of an RPS.
The RPS will ensure that samples are free from levels of radioactive contamination potentially harmful to staff or
that staff wear appropriate personal protective equipment. Personnel will be monitored to minimise the potential
for the spread of radioactive contamination encountered.

Sediment analysis
Analytical methods will be agreed in advance with the Environment Agency and will follow ISO standards where
applicable. Analysis will be undertaken in accordance with the CSEMP ‘Green Book’ (MARG, 2011). To allow
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comparison with previous data, some parameters (i.e. metals) will be analysed by both complete digestion and
weaker acid digestion (to estimate bioavailable metals), on appropriate particle size fractions.
Laboratories used will have appropriate accreditation under ISO 17025:2005 and will participate in relevant
analytical quality control (AQC) schemes (e.g. the NMCAQC and NMBAQC schemes).

Data Presentation
Contaminant analysis will allow the establishment of baseline levels and, to aid the assessment of potential effects
results will be compared against threshold levels. As there are no statutory standards against which to assess marine
sediments, contaminant levels will be compared against standards for disposal of sediments at sea i.e. Cefas Action
Levels in addition to standards that deal with ascertaining the likely biological impacts of certain contaminants, i.e.
Canadian and Dutch Sediment Quality Guidelines and non-statutory EQS for sediments established by the
Environment Agency. CSEMP data (specifically at St. Bees Head) will also be used to give an indication of long
terms trends and context.
Subtidal sediment data will be analysed with the intertidal sediment data to map baseline contaminant
concentrations and will be used in analysis of the marine benthic ecological data, using both multivariate and
univariate statistical analyses, to describe the intertidal and subtidal marine benthic ecology baseline (see Marine
Ecology SMP).

Data Collection Programme
The sediment quality survey campaign will be carried out during the period April – October 2015, in conjunction
with the subtidal marine ecology surveys (see Marine Ecology SMP).

3.1.3

Marine Water Quality Survey

Purpose of the Survey
This survey work is required in order to inform the assessment of potential changes in marine water quality and
consequent effects on compliance with EQSs, marine ecology and other users of the sea. These may be direct
effects (e.g. failure to meet environmental quality standards) or indirect effects (e.g. effects on marine ecology,
commercial fisheries or users of bathing waters).

Data Requirement
Existing data do not provide the necessary level of detail regarding chemical and radiochemical marine water
quality required to deliver a robust description of baseline conditions against which potential environmental
impacts that may result from the proposed development can be assessed. In the absence of mitigation, there is
potential for impacts to arise on marine water quality as a result of construction activities (construction of offshore
infrastructure and run-off via the River Ehen from on-site construction), commissioning stage discharges and
operational discharges associated with discharge of cooling water and other effluents. Such impacts could be
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temporary or long-term, direct or indirect, reversible or irreversible in nature and may or may not be significant.
Baseline water quality data will also be required as part of the environmental risk assessment that will be required
to accompany permit applications under the Environmental Permitting Regulations 2010.
The proposed physical and chemical analytical suite for marine water samples is set out in Table 3.2. This
extensive suite of determinands has been selected:
 collectively to allow a broad characterisation of baseline water quality conditions;
 to include supporting elements for ecological status under the WFD and the MSFD;
 to include relevant specific pollutants, priority substances and priority hazardous substances defined
by the WFD and its daughter directives, given the prevalence of the WFD within the current
regulatory regime; and
 to take account of specific parameters which may be discharged from the Moorside Project and byproducts generated in the marine environment (for example from use of corrosion inhibitors or use of
disinfectants in the cooling water circuit), which may not be included in national or European scale
survey programmes (based on knowledge of other new nuclear build sites in UK).
The proposed list does not include all priority substances listed by the WFD and its daughter directives, as many of
these are pesticides whose concentrations cannot be affected by discharges from the Moorside Project so have been
excluded. Some contaminants may be of concern in terms of effects on water quality due to re-mobilisation of
sediments during marine construction activities (e.g. PAH) and these are included in the marine sediment quality
surveys (intertidal and benthic) but not in the water quality monitoring suite. The marine water quality analysis
suite has been subject to discussions with the Environment Agency.
Indicator bacteria have been included in the marine analytical suite, as the fate of sewage generated at the site is not
yet determined and on-site sewage treatment and marine discharge remains a possibility.
In addition to the chemical testing as set out above, samples will be submitted for radiochemical analysis as set out
in Table 3.3. Should the gross alpha or gross beta analysis or the gamma spectroscopy identify radionuclides of
concern at levels above background (for example K40, Co60, Sr90, Cs137, Ra226, U238, Pu238, Pu239+240, Pu241), further
investigation will be instigated. In any case, a proportion of samples showing the highest results for the screening
will be analysed for Sr90, Tc99, Pu238, Pu239+240, Pu241.

©Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. C32581-G-GOS-055

14

Table 3.2

Marine non-radiochemical and bacteriological water quality analytical suite

Laboratory analysis
Total arsenic

Dissolved arsenic

Dissolved aluminium

Total boron

Dissolved boron

Dissolved antimony

Total cadmium

Dissolved cadmium

Dissolved chromium VI

Total chromium

Dissolved chromium

Dissolved cobalt

Total copper

Dissolved copper

Dissolved manganese

Total iron

Dissolved iron

Dissolved molybdenum

Total lead

Dissolved lead

Dissolved silver

Total lithium

Dissolved mercury

Dissolved titanium

Total mercury

Dissolved nickel

Total nickel

Dissolved zinc

Total zinc
pH

Particulate organic carbon (5)

Non Ionic Detergents

Suspended solids

Dissolved organic carbon

Cationic Detergents

Ammoniacal nitrogen (2)

Biochemical oxygen demand

Chlorine (free) (5)

Non-ionised ammonia (by calculation)

Chemical oxygen demand

Total residual oxidants (TRO)

Total oxidised nitrogen (2)
Nitrite (2)

Volatile organic compounds
Total extractable hydrocarbons (C5-C44) ;
Aliphatic-aromatic split for C8-C10.

Nitrate (by calculation)

Chlorobenzene (4)
Dichloromethane (4)

Dissolved inorganic nitrogen (by calculation)

Phenol

Dichlorobromomethane (4)

Total nitrogen (2)

Toluene

Dibromochloromethane (4)

Kjeldahl nitrogen (by calculation)

Benzene

Trichloromethane (4)

Orthophosphate (dissolved)

Hydrazine (3)

Tribromomethane (4)

Phosphate (total)

Ethanolamine (5)

Trihalomethanes (total) (by calculation)

Silicate

Morpholine (5)

Dibromoacetonitrile (5)

Chlorophyll-a (1)

Quaternary ammonium compounds (5)

Dibromo acetic acid (5)

Sulphate

Tolyltriazole (5)

Escherichia coli

Polyacrylates (5)

Intestinal enterococci

Glycols (5)

(1) – surface water samples only
(2) – surface water samples only with plankton surveys, all depths quarterly
(3) – to be measured in a limited number of water samples
(4) – measured as part of volatile organic compounds (VOC) analysis
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(5) – availability of analytical methods still under discussion

Field measurement
Dissolved oxygen

Temperature

Turbidity

Electrical conductivity

Salinity

pH

Table 3.3

Marine Radiochemical Water Quality Analytical Suite

Determinand
Aqueous tritium by distillation and LSC
Carbon-14 by pyrolysis and LSC
Gross alpha (as Am-241) by proportional counting
Gross beta (as K-40) by proportional counting
High resolution gamma spectrometry

Data collection locations
Precise details regarding the exact location of the outfall, as well as detailed hydrodynamic characteristics of the
receiving waters, are not known at this stage. However, an indicative area for the intake and the outfall has been
provided (see Figure 3.1), with an indication that, due to geological considerations relating to tunnelling, the intake
and outfall will probably be located in the northern part of the box, with the outfall extending several hundred
metres beyond the intake position. As further design information regarding the location of offshore infrastructure
becomes available these details will be shared with consultees and the validity of this SMP revisited.
Given these indicative positions, the survey extent is based on data presented on Admiralty Chart 1346. A point
3 km off Sellafield gives a spring tidal ellipse around 7.2 km in length and about 1.2 km in width, with the flood
tide flowing towards the SSE. This has been confirmed by preliminary modelling undertaken by ABPmer (see
Marine and Coastal Processes SMP). The extent of any effects is not predicted to extend beyond two tidal
excursions from the cooling water outfall from power station. An indicative survey area is shown in Figure 3.1.
This covers the area from St Bees Head to south of the Ravenglass estuary and 10 km out to sea. Sample sites
within estuarine areas of the Ehen and Calder Estuaries and the Ravenglass Estuary will be included.
Within this survey area, 30 proposed sampling station locations have been identified and these are shown on
Figure 3.3. These locations mainly comprise a subset of the 60 sediment sampling stations. Sampling will be
conducted at up to three positions within the water column (depending on available water depth). The grid spacing
of sampling points is consistent with the resolution of the hydrodynamic models being used. The density of
monitoring locations decreases with distance north and south. The locations of other discharges in the area has
been taken into account in defining the detailed survey plan. Where specific marine receptors (e.g. sensitive marine
ecology receptors) are identified within the study area, the requirement for additional targeted survey requirements
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will be considered. Marine water quality characteristics within the survey area will be taken to be representative
across the remainder of the study area unless water quality data in early campaigns show large spatial variation.

Data Collection Methodology
In-situ Water Quality Monitoring
In-situ water quality parameter profiling will be undertaken concurrently with sample collection at a subset of
approximately five of the offshore monitoring locations. The location of each profile will be recorded using a
Global Positioning System (GPS) and the tidal state and meteorological conditions recorded. The water depth at
each monitoring station will be identified using the survey vessel echo sounder. Based on the recorded water
depth, a suitable interval for water quality data recording through the water column will be selected. At each
monitoring profile location, water temperature, dissolved oxygen concentration, pH, turbidity, conductivity and
salinity will be measured. These data will be recorded using a pre-calibrated multi-probe sonde. Before
measurements are recorded it will be ensured that the readings have stabilised at each depth interval, especially for
determinands measured using membrane probes (e.g. dissolved oxygen).
In-situ meters will be calibrated on site according to manufacturer’s specifications prior to use at least once at the
start of each monitoring day.
Sample Collection Methodology for Laboratory Analysis
The sample collection methodology and handling of samples will be based on the methods described in the British
Standard for Water Quality Sampling (BS EN ISO 5667). Analysis will be based on appropriate accredited
methods available at the laboratory to be used. Proposed analytical methods will be submitted for approval by the
Environment Agency before survey work is undertaken.
At each of the offshore monitoring locations, three water samples will be collected, i.e. one from just below the
surface, one at mid-water and one just above the sea bed (according to the depth identified at each location by the
survey vessel’s echo sounder). If shallow water depths of less than five metres are encountered, then only two
water samples will be collected, from just below the surface and just above the sea bed. In shallow areas close
inshore, it may only be possible to obtain a single sample and the estuarine samples may be more appropriately
sampled from the shore rather than from a marine vessel.
Water samples for chemical analysis will require collection in a number of different bottles of varying sizes and
materials (glass, plastic etc.) from each sampling location. The type of storage vessel will depend upon the
chemical analysis required. Appropriate sampling bottles for each type of testing will be supplied by the testing
laboratory. The suitability of relevant bottles will be confirmed prior to commencement of the sampling
programme. The testing laboratory will also provide any preservatives and instructions on the handling measures
and chemical additions necessary for preservation or fixing of the samples prior to analysis. It is proposed that the
need for preservative additions to water samples will be reduced by maintenance of samples in cold storage and
employing rapid delivery of the samples (by courier at the earliest opportunity after returning to land) to the testing
laboratories following collection.
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The collection of each water sample will be undertaken using a discrete water sampler (e.g. a Niskin bottle). The
sampler will most likely be a snap-end type sampler that is lowered in the open position to the desired depth and
then is closed by sending a messenger weight down the supporting cable. The sampler will be lowered and raised a
short distance on a number of occasions once the sampling depth is reached to ensure the water collected is
representative of the area of water column being sampled. Once back on deck, collected water will be decanted
from the sampler via the sampler tap into the appropriate sample bottles supplied by the testing laboratory. Water
bottles will be filled to the top so that there is minimal remaining airspace.
It is assumed that elevated levels of radioactivity are unlikely to be encountered in the water column and it is not
the intention to check samples with a dose rate meter before submission to the testing laboratory.
Radiochemical samples will be collected using the same methods as described above for the chemical water
samples. Appropriate sample bottles will be supplied by the specialist testing laboratory. It is likely that some
bottles will require nitric acid preservative. Samples will be immediately refrigerated in cool boxes and delivered
to the laboratory by courier at the earliest opportunity after returning to land. Swift delivery of the samples
collected for radiochemical testing removes the requirement for pre-treatments such as filtration.
Quality Control
Quality assurance samples will be submitted to the testing laboratory. There are two methods that may be adopted
for quality assurance purposes:
 submit a replicate sample to allow comparison of test results (precision test); and,
 submit a blank sample containing laboratory grade ultra pure water to determine if there is any
contamination of the samples arising during collection, storage and/or transit (contamination test).
To ensure that replicate samples are taken from a single volume of water, where possible, sufficient water for both
routine and replicate samples will be collected and then decanted into appropriate sample bottles. The same type of
sample bottle will be used for both the routine and quality control sample.
One quality control sample will be submitted to the testing laboratory during each visit. On three of the four visits
(see Data collection programme section below) a replicate sample will be collected from a single sample location
(chosen at random). On one of the four visits a blank sample will be submitted for analysis. In all cases, the
quality assurance samples will be submitted to the testing laboratory and labelled using the same protocol as for a
routine sample i.e. so the replicate/blank cannot be distinguished or identified as such.
In-situ meters that are older than 12 months will be serviced and fully calibrated prior to commencement of the
monitoring programme.
The appropriate (laboratory specific) chain of custody procedures will be undertaken and recorded for future
reference. Chain of custody forms will normally include:
 a log of samples being submitted;
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 a schedule of analytical testing required for each sample; and,
 a hazard identification form.
The time taken to return to port may make it difficult to achieve sample collection by courier on the same day. In
this case, samples will be refrigerated until the following morning for a collection by a same-day courier. The
detection limits and accreditation status (e.g. UKAS, MCERTS testing accreditation status) for each analytical
parameter will be included within reporting of results.

Water Analysis
Analytical methods will be agreed in advance with the Environment Agency and will follow ISO standards where
applicable. Analysis will be undertaken in accordance with the CSEMP ‘Green Book’ (MARG, 2011).
Laboratories used will have appropriate accreditation under ISO 17025:2005 and will participate in relevant AQC
schemes (e.g. the NMCAQC scheme).

Data Presentation
Data will be compiled and tabulated following each sampling campaign. Interim reports may be produced as
surveys are undertaken and upon receipt of the data from the fourth campaign, a summary report will be produced
to incorporate all data for the year.
The baseline marine water quality data report will present summarised data (mean, minimum, maximum, percentile
values etc. as appropriate), compared against EQS where available, and will highlight trends and exceedances
graphically. The primary resource for establishment of appropriate chemical EQS thresholds for nonradiochemical determinands will be ‘The River Basin Districts Typology, Standards and Groundwater threshold
values (Water Framework Directive) (England and Wales) Directions 2010’ and the updated WFD Daughter
Directive 2013/39/EU.
There is no UK or international regulatory framework against which to compare radioactivity in surface waters
against predetermined standards, although there are limits on, for example, doses to workers and the public.
Reported values will be compared against published background data such as those reported in the annual RIFE
reports and screened against criteria used in assessing drinking water, on the basis that this represents a
precautionary approach. If drinking water standards are exceeded then requirements for further assessment (e.g.
estimation of total indicative dose) will be discussed with the appropriate regulators.

Data Collection Programme
Given a large tidal range and dynamic currents in the Irish Sea, the marine water quality sampling will only provide
a ‘snapshot’ of conditions. It is not possible to monitor for all chemical and radiochemical parameters on a
continuous basis via deployment of sondes and the most appropriate approach is to obtain representative discrete
samples. The approach is to obtain a ‘snap shot’ of water quality conditions from four sampling visits. The timing
of each campaign will be co-ordinated so that the complete data set contains data collected across a range of tidal
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conditions e.g. neap/spring tides and also during different seasons. The four campaigns will be scheduled to take
place over a 12 month period and review and discussion of monitoring results with relevant consultees will
determine if further monitoring is deemed necessary in subsequent years.

3.2

Associated Development Sites Survey Plan

As AD Sites are further confirmed, survey needs will be addressed and planned as has been undertaken for the
Initial Scoping Land in Section 3.1. Based on current knowledge of the locations of AD Sites, it is not expected
that any changes to the extents or scope of marine water and sediment quality surveys identified for the Moorside
Project described herein will be required.

3.3

Monitoring

Survey plans as identified in this report have been designed to provide a robust baseline which will facilitate EIA
assessment and also any subsequent monitoring needs. For example the survey grid will be designed with a view to
it being suitable for post-commissioning monitoring, enabling direct comparisons at each sampling location.
Monitoring requirements will be discussed with the appropriate organisations once data gathering and assessment
stages have been completed.
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4.

Summary of Survey Activities

A list of surveys (as detailed in Section 3), together with summary information about the survey programme, is provided in Table 4.1.

Table 4.1

Survey Summary

Anticipated start date

Number of years over which
surveys are likely to be
required

Intertidal sediments survey (single)

June 2015

1

Subtidal sediments survey (single)

April 2015

1

Survey

J

F

M

Physical, chemical and
radiochemical marine water quality
monitoring survey (quarterly)
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A

M

J

J

A

S

O

N

D

Proposed monitoring period – 4
campaigns over a 12 month
period.
March 2015

All months shaded because no
specific seasonal constraint of
data collection - one campaign
per season.
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1.

Introduction

1.1

Background and Purpose of this Report

NuGeneration Limited (NuGen) is currently working on detailed plans for developing its ‘Moorside Project’, to
construct and operate a new nuclear power generating station, which when operational will be called the ‘Moorside
Power Station’. This will be located on land within the area referred to as the ‘Moorside Search Area’, which is
located within the district of Copeland in the county of Cumbria, to the west and north of the existing Sellafield
Complex. Current activities being undertaken at the Sellafield Complex include: the decommissioning of
redundant buildings, spent fuel management and the safe management and storage of nuclear waste.
NuGen will apply to the Secretary of State under The Planning Act 2008 (as amended) for a Development Consent
Order (DCO) to construct, operate and maintain the Moorside Project which encompasses both the Moorside Power
Station (being a Nationally Significant Infrastructure Project [NSIP]) and ‘Associated Development’ (AD),
comprising both temporary and permanent works which are required for the construction and operation of the
Moorside Power Station. The AD will take place both at the Moorside Search Area and at other ‘off-site’ locations.
The Moorside Project will require an Environmental Impact Assessment (EIA) to be undertaken and an
Environmental Statement (ES) to be delivered alongside the application for DCO under The Planning Act 2008. At
present, it is considered that a planning application under the Town and Country Planning Act 1990 (as amended)
to the Local Planning Authority (Copeland Borough Council) in respect of the Moorside Search Area, may also be
required for any works that need to be carried out in advance of a DCO application. To ensure a comprehensive
EIA in support of the DCO application, the potential for all site preparation works to be covered within the DCO
application has been taken into consideration in the environmental survey work and will be incorporated into the
final environmental assessments.
An environmental risk assessment will also need to form part of applications for Environmental Permits for water
discharge activities and radioactive substances activities (among others). These assessments will need to include
assessment of effects on marine conservation zones (MCZ) and be supported by assessments in relation to the
Water Framework Directive (WFD) (2000/60/EC) and the Marine Strategy Framework Directive (MSFD)
(2008/58/EC).
Amec Foster Wheeler Environment & Infrastructure UK Ltd. (Amec Foster Wheeler) was commissioned in April
2014 to initiate the EIA and environmental baseline survey work that NuGen is required to carry out to inform the
preparation of the ES to support the DCO application. The initial EIA work, which involved data collection, site
visits, early consultation and project planning, was referred to as Phase 1a. In July 2014, Amec Foster Wheeler
was commissioned to carry out the second phase of EIA work (Phase 1b). Also as part of this phase of work, Amec
Foster Wheeler was commissioned to initiate work to support a separate assessment in relation to European and
Ramsar Sites under the Habitats Directive1 and the Conservation of Habitats and Species Regulations 2010 (as
amended) hereafter referred to as the Habitats Regulations Assessment (HRA). The Phase 1b work commenced
1

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora
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with the preparation of this Survey and Monitoring Plan (SMP) document and a draft EIA scoping report in relation
to the information that we propose should be provided in the ES for the Moorside Project together with a draft
‘initial Evidence Plan’ as part of the HRA process (see Department for Environment, Food and Rural Affairs,
2012).
This SMP was written in order to inform initial consultation, including with the following organisations:
 Allerdale Borough Council;
 Cumbria County Council;
 Copeland Borough Council;
 Lake District National Park Authority;
 Natural England; and
 Marine Management Organisation (with regard to seascape).
These organisations were asked for their comments on the draft survey and monitoring proposals that are set out in
Section 3 of this report. The proposals were then revised in the light of the comments that were received and
comments incorporated into the draft EIA Scoping Report and initial Evidence Plan. The Scoping Report will then
be submitted to The Secretary of State through The Planning Inspectorate (PINS) together with a request (under
The Infrastructure Planning (Environmental Impact Assessment) Regulations 2009 [SI No. 2263] – hereafter
referred to as the DCO EIA Regulations) for it to provide NuGen with a Scoping Opinion relating to the Moorside
Project. The initial Evidence Plan has been issued to inform ongoing discussions with Natural England and others
regarding the HRA process.
PINS will use the EIA Scoping Report to consult with a wide range of organisations regarding the scope of the
assessment to be reported in the ES. The purpose of this SMP was to generate early feedback to Amec Foster
Wheeler on consultees’ view about the scope of survey and monitoring work that Amec Foster Wheeler proposes to
carry out to inform the preparation of the ES. This, in addition to comments supplied to NuGen in early 2014 on
the EIA technical specifications from Natural England, the Marine Management Organisation and Environment
Agency and other consultees, have assisted Amec Foster Wheeler in the preparation of a more robust Scoping
Report than would otherwise be the case, which, in turn, is expected to reduce the extent and focus of comments
that consultees make to PINS through the consultation that it carries out to inform the Secretary of State’s Scoping
Opinion.
Following the issue by PINS of the Scoping Opinion, the subsequent key steps in the DCO EIA process are likely
to be as follows:
 May 2015 – DCO Stage 1 Consultation;
 April 2016 – DCO Stage 2 Consultation; and
 Early 2017 – DCO submission.
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This SMP document is designed to inform a robust assessment of potential effects following a review of baseline
surveys and existing data, and based on a full understanding of the nature and scope of the Moorside Project.

1.2

Outline Description of the Proposed Development

The Moorside Project involves the development of a new nuclear power generating station of up to 3.4 GW
capacity including up to three nuclear reactors of Westinghouse AP1000® design. This NSIP will make a
substantial contribution to supplying the UK’s future energy needs and, in accordance with government policy for
new nuclear projects, should be brought forward at the earliest opportunity.
The nuclear reactors which form part of the nuclear island together with the balance of plant and ancillary
structures are proposed to be sited within the Moorside Search Area identified on Figure 1.1. Note that the land
area illustrated on this Figure includes land that may be required for construction purposes and which will extend
beyond the footprint of the permanent Moorside Power Station. The construction area will accommodate a range
of land uses including (but not necessarily limited to) temporary stockpiling of excavated soils, plant and
equipment laydown areas, temporary warehousing and fabrication buildings, contractors offices and welfare
facilities etc. For the purposes of the environmental survey work, the Moorside Search Area consists of the
following areas:
 Initial Scoping Land – This area is consistent with the EIA Scoping Report and details land upon
which the survey works outlined in this SMP are based; and
 Additional Scoping Land – Provisional additional search area land has been included within the
Moorside Search Area which may be required to accommodate elements of the Moorside Project
which are still being established and therefore have not been fully confirmed yet. This additional
search area land has not been considered within the SMPs, however relevant survey works outlined
will be expanded to accommodate this additional search area land should the requirement be
identified.
It is currently proposed that cooling water for the Moorside Power Station will be drawn from the sea via an intake
structure (or structures) mounted on the sea bed and conveyed via a tunnel (or tunnels) under the seabed to the
power station with the requirement for a pumping station to overcome the head difference. It is likely that the
cooling water intake(s) will be located approximately 2 to 6 km offshore. Due to geological considerations in
relation to tunnelling, it is most likely that the cooling water intake(s) and discharge tunnels will proceed seawards
at an angle to the shore, with a bearing from the Initial Scoping Land between west and north-west.
Cooling water would be returned to the sea via a dedicated outfall tunnel under the seabed, and the discharge
structure is also likely to be located within the same range of distances offshore. A range of process effluents and
surface water drainage from site are also likely to be discharged into the sea with the cooling water.
It is currently proposed that a Marine Offloading Facility (MOLF) would be built to support construction activities
and enable the delivery of large components during the construction of the Moorside Power Station. A beach
landing facility and/or a jetty are currently under consideration for this purpose and it is possible that a proportion

© Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. C32581-G-GOS-057

4

of the required bulk construction goods would also be delivered via the MOLF. The specific location of the MOLF
has yet to be determined but current studies suggest that the preferred location for the MOLF is for this to extend
into the near shore across the intertidal area within the Moorside Search Area identified on Figure 1.1.
As outlined above, a number of off-site (outside of the Moorside Search Area) developments comprising AD Sites
within the meaning of The Planning Act 2008 will also be required to support the construction of the Moorside
Power Station. These AD Sites could include (but not necessarily be limited to): construction worker
accommodation, Park and Ride facilities, freight logistics and postal/courier consolidation facilities etc. Potentially
suitable sites for AD activities are currently under consideration by NuGen, with the current list of potential search
areas where AD Sites could be built highlighted on Figure 1.2. As such environmental survey and monitoring
requirements with respect to AD Sites are also included within this SMP. However, evaluation of alternative AD
Sites is still under way at this time (April 2015) and will be reviewed throughout the EIA process, so as to
accommodate potential changes in baseline monitoring requirements and to ensure that regard can be had to
consultation responses.
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2.

Basis of Survey Design and Planning

Prior to the preparation of this SMP, a preliminary desk study and review of available data was undertaken to
identify data gaps and the surveys required to fill these gaps to support the preparation of a robust ES. The survey
design has also taken into account the preliminary project design details presented in Section 1 above and an
“enveloping” approach has been adopted to allow sufficient spatial coverage to accommodate uncertainties in the
design as far as is reasonably foreseeable at the present time (April 2015).
Table 2.1 summarises the data accessed and/or identified to date. Should further datasets become available, the
survey and monitoring requirements will be assessed and amended as appropriate.

Table 2.1

Data Sources used for the basis of Survey Planning

Name

Brief Description

Source

National Landscape Character Areas

NCA Profile 7 West Cumbria Coastal
Plain

Countryside Character Volume
Countryside Commission, 1998.

2:

North

West.

NCA Profile: 7 West Cumbria Coastal Plain, Natural
England, 2014.
Regional Landscape Character Areas

Character Areas defined for North
West England

North West Landscape Character Framework, Natural
England, 2009

Local Landscape Character Areas

Character Areas defined at County
Level

Cumbria Landscape Character Guidance and Toolkit,
Cumbria County Council, 2011.
Lake District National Park Landscape Character
Assessment and Guidelines, Chris Blandford
Associates, 2008

National
(statutory)

Landscape

Designations

Key qualities of the Lake District
National Park

The Partnership’s Plan: Management Plan for the Lake
District National Park 2010 – 2015, Lake District
National Park Partnership, 2010
Lake District National Park Core Strategy including
Proposals Map, adopted October 2010

National Landscape (non-statutory)

Heritage Coast

http://www.naturalengland.gov.uk/ourwork/conservation
/designations/heritagecoasts/stbeeshead.aspx
Now archived

Local Landscape Designations

Landscapes designated at a local level
through the Copeland Local Plan

Copeland Local Plan (2001-2016) Proposals Map,
Adopted June 2006

(Note: there are no local landscape
designations
within
the
area
administered by Allerdale Borough
Council within which a number of the
AD sites are located)

Copeland Local Plan 2013-2028 Core Strategy and
Development Management Policies DPD, Adopted
December 2013

Open Access Land

Identifies the
Access Land

Natural England GIS database

Sustrans National Cycle Routes

Identifies the location / route of
promoted long distance cycle routes

OS mapping / Sustrans interactive
http://www.sustrans.org.uk/ncn/map

Seascape

Amec

NECR105: An Approach to Seascape Character

Foster
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distribution

Wheeler’s

of

Open

Seascape

Allerdale Local Plan (Part 1) Strategic and
Development Management Policies, Adopted July 2014

mapping
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Name

Brief Description

Source

Character Assessment will be based
on a methodology derived from Natural
England’s An Approach to Seascape
Character Assessment.

Assessment, Natural England, October 2012
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3.

Survey and Monitoring Proposals

This section details the surveys that it is proposed should be carried out to inform the baseline description that will
be included in the ES.
Following a review of data sources allied with aerial photography, Google Earth StreetView and a preliminary
Zone of Theoretical Visibility for the Initial Scoping Land, an initial list of possible viewpoints was selected and
mapped, including a proportion that represent residential receptors. All possible publically accessible close and
middle distance viewpoints were visited during a site visit undertaken by two Amec Foster Wheeler Landscape and
Visual Impact Assessment (LVIA) consultants (Chartered Members of the Landscape Institute) on 24 July 2014 to
ascertain actual availability of views, accessibility of viewpoints and potential alternative nearby viewpoint
locations. The initial list was subsequently refined to result in the proposed viewpoint list presented in Table 3.1.
All viewpoints requested by consultees have been added following the consultation meeting held
03 December 2014 and comments received from consultees in February 2015 in response to the Draft EIA Scoping
Report. It has also been agreed (at the consultation meeting held 13 February 2015) that a small number of
viewpoints located at distances beyond the 22 km study area will be considered for inclusion (and subject to
consultation) should the refined ZTV (using higher resolution 5m DTM data) indicate potential visibility from
additional summits.

3.1

Initial Scoping Land Survey Plan

3.1.1

Viewpoint Photographic Survey

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on visual receptors as a result of
changes in the content and character of their views as a result of the change or loss of existing elements in the
landscape and /or the introduction of new elements associated within the Moorside Project. These changes may
result in potentially significant visual effects.
The Guidelines for Landscape and Visual Impact Assessment, Third Edition (LI, 2013) also recognises that for
some types of development the visual effects of lighting may be an issue and it will be important to carry out nighttime darkness surveys of the existing conditions in order to assess the potential effects of lighting (Paragraph 6.12).

Data Requirement
The viewpoint photographic survey will record the existing view upon which an assessment of the potential
magnitude of visual change can be made and will provide a basis for visualisations including photomontages.
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Data Collection Locations
The schedule of proposed viewpoints is set out in Table 3.1. Viewpoints have been selected in accordance with the
recommendations set out in the Guidelines for Landscape and Visual Impact Assessment, Third Edition (LI, 2013)
(GLVIA3).

Table 3.1

Proposed Viewpoints

Location

Approximate
Grid
Reference

Direction
from Site

1. Beckermet (South)

302000, 506517

N



2. Beckermet (North)

301460, 507083

N



3. Braystones (South)

300747, 505976

NNW



4. Braystones (North)

300574, 506215

NNW



5. Calder
Bridge
(Ponsonby Church)

304179, 505583

E



6. Thornhill

301036, 508533

N



7. Seascale

304110, 501714

SE



8. Nethertown

298916, 507281

NW



© Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. C32581-G-GOS-057

Dusk
photography
required?

Night-time
photography
required?

Rationale

Close distance views (up to 2 km from
centre of the Initial Scoping Land) of
recreational receptors using Sustrans
National Cycle Route 72.
GLVIA3
categorisation: Illustrative.
Middle distance (2-5 km from centre of
the Initial Scoping Land) elevated views
of residential receptors residing in one of
the closest settlements to the site and of
recreational receptors using a local
PRoW.
GLVIA3
categorisation:
Illustrative.
Close distance views of residential
receptors residing in one of the closest
settlements to the Initial Scoping Land
and of recreational receptors using
Sustrans National Cycle Route 72.
GLVIA3 categorisation: Illustrative.
Close distance elevated views of
residential receptors residing in one of
the closest settlements to the Initial
Scoping Land and of recreational
receptors using Sustrans National Cycle
Route 72.
GLVIA3 categorisation:
Illustrative.
Middle distance views from Ponsonby
Church and recreational receptors using
a local Public Right of Way (PRoW)
through Ponsonby Park. GLVIA3
categorisation: Specific
Middle distance views of recreational
receptors using a local playing field and
residents in Thornhill.
GLVIA3
categorisation: Representative.
Middle distance views of residential
receptors residing in properties on the
northern side of Seascale and
recreational receptors using a local
PRoW network. GLVIA3 categorisation:
Representative.
Middle distance views of recreational
receptors accessing the beach via the
car
park.
GLVIA3
categorisation:
Specific.

10

Location

Approximate
Grid
Reference

Direction
from Site

9. Middletown

299218, 508518

NNW

305330, 508528

NNE

11. Swainson Knott

307934, 508352

ENE

12. Coast west of Drigg

304861, 498487

SSE

Long distance views for recreational
receptors using the beach (car park and
information board) and walking along the
Cumbria
Coastal
Way.
GLVIA3
categorisation: Representative.

13. A595
north
Egremont

300650, 511750

N

Long distance but short-lived views
available to people in southbound
vehicles along short section of the main
‘A’ road in the detailed study area.
Requested by Copeland Borough
Council.
GLVIA3
categorisation:
Specific

14. St Bees Head

295393, 511845

NNW

Long distance views from the Heritage
Coast and of recreational receptors
using the Cumbria Coastal Way /
Hadrian’s Coastal Way and Wainwright’s
Coast to Coast Walk.
GLVIA3
categorisation: Representative.

15. Ravenglass
Seafront

308410, 496270

S

Long distance open views along the
coastline from seafront location in
popular coastal settlement. Requested
by Copeland Borough Council. GLVIA3
categorisation: Illustrative

16. Trig point in St.
Bees Head Heritage
Coast

295223, 513361

N

Long distance, open views from a
second viewpoint in Heritage Coast at
elevated location at trig point with
panoramic views.
Requested by
Copeland Borough Council. GLVIA3
categorisation: Representative.

17. Muncaster Fells

311225, 498357

SE

18. PRoW
west
of
Muncaster Castle

309766, 495913

SSE

10. Minor Road
Cold Fell

near

of
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Dusk
photography
required?

Night-time
photography
required?



Rationale

Middle distance views of residents in
Middletown. GLVIA3 categorisation:
Representative
Middle distance views from a minor road
which traverses the western boundary of
the Lake District National Park. GLVIA3
categorisation: Representative.





Elevated long distance (in excess of
5 km from centre of the Initial Scoping
Land) views available to recreational
receptors crossing open access land
within the Lake District National Park.
GLVIA3 categorisation: Specific.

Long distance elevated views of
recreational receptors at Hooker Crag
(231 m Above Ordnance Datum (AOD))
within the Lake District National Park.
Referenced
in
Wainwright’s
‘The
Outlying Fells of Lakeland’. GLVIA3
categorisation: Specific.
Long distance views of recreational
receptors using a local PRoW between
Muncaster Castle, the Cumbria Coastal
Way and Walls Castle Roman Bath
House within the Muncaster Castle
Registered Park and Garden. GLVIA3
categorisation: Specific.
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Location

Approximate
Grid
Reference

Direction
from Site

19. Illgill Head

316855, 504957

E



20. Seatallan

313956, 508379

ENE



21. Grike

308504, 514088

NE



22. Whitehaven

299512, 516735

N

Long distance views available to limited
number of residents in the largest
settlement in the study area. GLVIA3
categorisation: Illustrative.

23. Great Borne

312379, 516374

NE

Long
distance
elevated
views
(616 m AOD) of recreational receptors
within the Lake District National Park.
Referenced in Wainwright’s ‘Pictorial
Guide to the Lakeland Fells Book Seven
-The
Western
Fells’.
GLVIA3
categorisation: Specific.

24. Stubb Place

308004, 490741

SSE

Long distance views available to
recreational receptors using the beach
(car parking) and walking along the
Cumbria
Coastal
Way.
GLVIA3
categorisation: Representative.

25. Whitfell

315915, 492969

SE



26. Scafell Pike

321552, 507208

E



27. Lank Rigg

309152, 511949

NE
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Dusk
photography
required?

Night-time
photography
required?

Rationale

Long distance elevated views of
recreational receptors (609 m AOD)
within the Lake District National Park.
Referenced in Wainwright’s ‘Pictorial
Guide to the Lakeland Fells Book Four‘The
Southern
Fells’.
GLVIA3
categorisation: Specific.
Long
distance
elevated
views
(692 m AOD) of recreational receptors
within the Lake District National Park.
Referenced in Wainwright’s ‘Pictorial
Guide to the Lakeland Fells Book Seven
-The
Western
Fells’.
GLVIA3
categorisation: Specific.
Long
distance
elevated
views
(486 m AOD) of recreational receptors
within the Lake District National Park.
Referenced in Wainwright’s ‘Pictorial
Guide to the Lakeland Fells Book Seven
-The
Western
Fells’.
GLVIA3
categorisation: Specific.

Long
distance
elevated
views
(573 m AOD) available to recreational
receptors within the Lake District
National
Park.
Referenced
in
Wainwright’s ‘The Outlying Fells of
Lakeland’.
GLVIA3 categorisation:
Specific.
Long
distance
elevated
views
(978 m AOD) available to recreational
receptors within the Lake District
National
Park.
Referenced
in
Wainwright’s ‘Pictorial Guide to the
Lakeland Fells Book Four-‘The Southern
Fells’ GLVIA3 categorisation: Specific.
Long
distance
elevated
views
(541 m AOD) of recreational receptors
within the Lake District National Park.
Referenced in Wainwright’s ‘Pictorial
Guide to the Lakeland Fells Book Seven
-The Western Fells’. Requested by NE.
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Location

Approximate
Grid
Reference

Direction
from Site

Dusk
photography
required?

Night-time
photography
required?

Rationale

GLVIA3 categorisation: Specific.



28. Haycock

314452, 510721

NE

29. Red Pike, Mosedale

316503, 510555

NE

Long
distance
elevated
views
(821 m AOD) of recreational receptors
within the Lake District National Park.
Requested
by
NE.
GLVIA3
categorisation: Specific

30. Boat How

308715, 510734

NE

Long
distance
elevated
views
(408 m AOD) of recreational receptors
within the Lake District National Park.
Requested
by
NE.
GLVIA3
categorisation: Specific

31. Whin Rigg

315152, 503455

E

Long
distance
elevated
views
(535 m AOD) available to recreational
receptors within the Lake District
National
Park.
Referenced
in
Wainwright’s ‘Pictorial Guide to the
Lakeland Fells Book Four-‘The Southern
Fells’ Requested by NE GLVIA3
categorisation: Specific

32. High Stile

316761, 514745

NE

Long
distance
elevated
views
(806 m AOD) available to recreational
receptors within the Lake District
National
Park.
Referenced
in
Wainwright’s ‘Pictorial Guide to the
Lakeland Fells Book Four-‘The Western
Fells’ Requested by NE GLVIA3
categorisation: Specific

33. Carling Knott

311749, 520328

NE

Long
distance
elevated
views
(544 m AOD) of recreational receptors
within the Lake District National Park.
Requested
by
NE.
GLVIA3
categorisation: Specific

34. Egremont – St Bees
road

299420, 510807

NW

Long distance views from viewpoint
(bench provided) on most elevated
section of minor road in medium-sized
block of preliminary ZTV.
GLVIA3
categorisation: Representative.

35. Caw Fell

312385, 510737

NE

Long
distance
elevated
views
(670 m AOD) available to recreational
receptors within the Lake District
National
Park.
Referenced
in
Wainwright’s ‘Pictorial Guide to the
Lakeland Fells Book Four-‘The Western
Fells’ GLVIA3 categorisation: Specific.

36. Kirk Fell

319489, 510488

NE
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Long
distance
elevated
views
(797 m AOD) of recreational receptors
within the Lake District National Park.
Referenced in Wainwright’s ‘Pictorial
Guide to the Lakeland Fells Book Seven
-The Western Fells’. Requested by NE
GLVIA3 categorisation: Specific.

Long
distance
elevated
views
(802 m AOD) available to recreational
receptors within the Lake District
National
Park.
Referenced
in
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Location

Approximate
Grid
Reference

Direction
from Site

Dusk
photography
required?

Night-time
photography
required?

Rationale

Wainwright’s ‘Pictorial Guide to the
Lakeland Fells Book Four-‘The Western
Fells’ GLVIA3 categorisation: Specific.
37. Great Gable

321104, 510332

NE

Long
distance
elevated
views
(899 m AOD) available to recreational
receptors within the Lake District
National
Park.
Referenced
in
Wainwright’s ‘Pictorial Guide to the
Lakeland Fells Book Four-‘The Western
Fells’ GLVIA3 categorisation: Specific.

38. Great End

322558, 508445

E

Long
distance
elevated
views
(910 m AOD) available to recreational
receptors within the Lake District
National
Park.
Referenced
in
Wainwright’s ‘Pictorial Guide to the
Lakeland Fells Book Four-‘The Southern
Fells’ GLVIA3 categorisation: Specific.

39. BroughtonRavenglass
road
across Corney Fell

312741, 490918

SE



Popular driving route also representative
available from series of lower lying fells
and open access land in south-eastern
part of study area and southern part of
the Lake District National Park. GLVIA3
categorisation; Representative

The locations of these proposed viewpoints are shown in Figure 3.1 and have been overlaid on a preliminary Zone
of Theoretical Visibility (ZTV) map prepared for the Initial Scoping Land. Further refinement of the ZTV will be
undertaken as part of the EIA in conjunction with consultee input, using higher resolution DTM data and as more
details of individual components of the proposed development become available. The above viewpoint schedule
was agreed at the consultation meeting held on 13 February 2015.

Data Collection Methodology
All photography and data recording will be undertaken in accordance with the Landscape Institute’s (LI) Advice
Note 01/11 Photography and photomontage in landscape and visual impact assessment. (LI, 2011). All
photographs should be taken using:
 a high resolution digital SLR camera with a ‘full frame’ sensor (i.e. 36 x 24mm);
 a 50 mm fixed focal length (prime) lens; and
 a professional quality tripod fitted with levelling and panoramic heads with the camera set at 1.5 m
above ground level (Paragraph 123, Scottish Natural Heritage (SNH) Visual Representation of Wind
Farms Version 2.1, December 2014)
Accurate locations will be established using a hand held GPS unit and recorded on a standardised proforma. The
use of intrusive surveying materials to mark locations may not be practical due to the large number of landowners
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involved and the sensitive location of many of the viewpoints (i.e. within the Lake District National Park).
However, a thorough photographic record will be made of precise tripod locations and non-intrusive surveying
materials may be used where considered appropriate. Use will also be made of natural and man-made features
where available. It is recommended that 360º panoramas are taken as a matter of course, so that photographs are
available to address cumulative issues.
Where practical, viewpoints will be photographed when the Sellafield Complex and Initial Scoping Land are ‘front
lit’. However, the large proportion of viewpoints located north of the Initial Scoping Land will not allow this in all
instances. .

Data Presentation
In accordance with the latest guidance on the presentation of photomontage visualisations contained in Scottish
Natural Heritage (SNH) Visual Representation of Wind Farms Version 2.1 which is applicable to all types of large
scale developments, it is recommended that all viewpoints should be illustrated by:
 a photograph of the existing view to be presented in as many 90º sections as may be necessary to
illustrate cumulative issues (cylindrical projection, each 90º image to have a print width of 820 mm);
and
 a photomontage view, centred on the proposed development presented with a horizontal field of view
of 53.5º (planar projection with a print width of 820 mm).
It should be noted that under the revised SNH guidance the concept of viewing distance is no longer applicable.

Data Collection Programme
In accordance with Paragraph 6.28 of the Guidelines for Landscape and Visual Impact Assessment (Third Edition)
(LI, 2013) (GLVIA3), viewpoint photography will be required for both summer and winter seasons to demonstrate
the seasonal effects arising from the varying degree of screening by vegetation. Photography will be taken in good
visibility, seeking to represent a maximum visibility scenario.
Night time photography will be undertaken from a selection of the viewpoints which may be visited by the public
at night. Dusk photography will also be undertaken at a selection of summits as walkers are more likely to be on
the higher fells at dusk than in the middle of the night. The locations from which dusk and night-time photography
are proposed is included in Table 3.1.

3.2

Associated Developments Survey Plan

As the footprint and uses of the AD sites are further identified, survey needs will be addressed and planned as has
been undertaken for the Initial Scoping Land (see Section 3.1). Based on current knowledge of the locations of AD
sites (Figure 1.2) the general approach to survey is that for each AD site taken forward, a LVIA study area and
viewpoint locations will be identified (and consulted upon and agreed) based on the location of the AD site and the
type of development proposed. Following an initial review it is likely that each of proposed AD sites will require
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approximately six to eight viewpoints. Also that given their relative proximity to residential areas, a proportion of
these viewpoints will require night time photography in addition to day time photography.

3.3

Monitoring

Some of the survey proposals that are identified in this SMP may provide data that will be needed for post-consent
or other monitoring purposes. Specific monitoring proposals cannot be identified at this stage of the EIA/HRA
process.
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4.

Summary of Survey Activities

A list of surveys (as detailed in Section 3), together with summary information about the survey programme, is provided in Table 4.1.

Table 4.1

Survey Summary

Survey

Month during which survey work can be carried out

Recommended
start date

Number of
years over
which surveys
are likely to
be required

Viewpoint Photographic Survey: Summer

Mid 2015

1

Viewpoint Photographic Survey: Winter

Early 2015

1

Night time / dusk photographic survey

Unconstrained

1

J
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1.

Introduction

1.1

Background and Purpose of this Report

NuGeneration Limited (NuGen) is currently working on detailed plans for developing its ‘Moorside Project’, to
construct and operate a new nuclear power generating station, which when operational will be called the ‘Moorside
Power Station’. This will be located on land within the area referred to as the ‘Moorside Search Area’, which is
located within the district of Copeland in the county of Cumbria, to the west and north of the existing Sellafield
Complex. Current activities being undertaken at the Sellafield Complex include: the decommissioning of
redundant buildings, spent fuel management and the safe management and storage of nuclear waste.
NuGen will apply to the Secretary of State under The Planning Act 2008 (as amended) for a Development Consent
Order (DCO) to construct, operate and maintain the Moorside Project which encompasses both the Moorside Power
Station (being a Nationally Significant Infrastructure Project [NSIP]) and ‘Associated Development’ (AD),
comprising both temporary and permanent works which are required for the construction and operation of the
Moorside Power Station. The AD will take place both at the Moorside Search Area and at other ‘off-site’ locations.
The Moorside Project will require an Environmental Impact Assessment (EIA) to be undertaken and an
Environmental Statement (ES) to be delivered alongside the application for DCO under The Planning Act 2008. At
present, it is considered that a planning application under the Town and Country Planning Act 1990 (as amended)
to the Local Planning Authority (Copeland Borough Council) in respect of the Moorside Search Area, may also be
required for any works that need to be carried out in advance of a DCO application. To ensure a comprehensive
EIA in support of the DCO application, the potential for all site preparation works to be covered within the DCO
application has been taken into consideration in the environmental survey work and will be incorporated into the
final environmental assessments.
An environmental risk assessment will also need to form part of applications for Environmental Permits for water
discharge activities and radioactive substances activities (among others). These assessments will need to include
assessment of effects on marine conservation zones (MCZ) and be supported by assessments in relation to the
Water Framework Directive (WFD) (2000/60/EC) and the Marine Strategy Framework Directive (MSFD)
(2008/58/EC).
Amec Foster Wheeler Environment & Infrastructure UK Ltd. (Amec Foster Wheeler) was commissioned in April
2014 to initiate the EIA and environmental baseline survey work that NuGen is required to carry out to inform the
preparation of the ES to support the DCO application. The initial EIA work, which involved data collection, site
visits, early consultation and project planning, was referred to as Phase 1a. In July 2014, Amec Foster Wheeler
was commissioned to carry out the second phase of EIA work (Phase 1b). Also as part of this phase of work, Amec
Foster Wheeler was commissioned to initiate work to support a separate assessment in relation to European and
Ramsar Sites under the Habitats Directive1 and the Conservation of Habitats and Species Regulations 2010 (as
amended) hereafter referred to as the Habitats Regulations Assessment (HRA). The Phase 1b work commenced
1

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora

© Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. 32581-G-GOS-061

2

with the preparation of this Survey and Monitoring Plan (SMP) document and a draft EIA scoping report in relation
to the information that we propose should be provided in the ES for the Moorside Project together with a draft
‘initial Evidence Plan’ as part of the HRA process (see Department for Environment, Food and Rural Affairs,
2012).
This SMP was written in order to inform initial consultation with the following organisations:
 Cumbria Historic Environment Service;
 English Heritage (North West Region);
 Lake District National Park Authority (LDNPA); and
 Copeland Borough Council (Planning/Conservation service).
These organisations were asked for their comments on the draft survey and monitoring proposals that are set out in
Section 3 of this report. The proposals were then revised in the light of the comments that were received and
comments incorporated into the draft EIA Scoping Report and initial Evidence Plan. The Scoping Report will then
be submitted to The Secretary of State through The Planning Inspectorate (PINS) together with a request (under
The Infrastructure Planning (Environmental Impact Assessment) Regulations 2009 [SI No. 2263] – hereafter
referred to as the DCO EIA Regulations) for it to provide NuGen with a Scoping Opinion relating to the Moorside
Project. The initial Evidence Plan has been issued to inform ongoing discussions with Natural England and others
regarding the HRA process.
PINS will use the EIA Scoping Report to consult with a wide range of organisations regarding the scope of the
assessment to be reported in the ES. The purpose of this SMP was to generate early feedback to Amec Foster
Wheeler on consultees’ view about the scope of survey and monitoring work that Amec Foster Wheeler proposes to
carry out to inform the preparation of the ES. This, in addition to comments supplied to NuGen in early 2014 on
the EIA technical specifications from Natural England, the Marine Management Organisation and Environment
Agency and other consultees, have assisted Amec Foster Wheeler in the preparation of a more robust Scoping
Report than would otherwise be the case, which, in turn, is expected to reduce the extent and focus of comments
that consultees make to PINS through the consultation that it carries out to inform the Secretary of State’s Scoping
Opinion.
Following the issue by PINS of the Scoping Opinion, the subsequent key steps in the DCO EIA process are likely
to be as follows:
 May 2015 – DCO Stage 1 Consultation;
 April 2016 – DCO Stage 2 Consultation; and
 Early 2017 – DCO submission.
This SMP document is designed to inform a robust assessment of potential effects following a review of baseline
surveys and existing data, and based on a full understanding of the nature and scope of the Moorside Project.
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1.2

Outline Description of the Proposed Development

The Moorside Project involves the development of a new nuclear power generating station of up to 3.4 GW
capacity including up to three nuclear reactors of Westinghouse AP1000® design. This NSIP will make a
substantial contribution to supplying the UK’s future energy needs and, in accordance with government policy for
new nuclear projects, should be brought forward at the earliest opportunity.
The nuclear reactors which form part of the nuclear island together with the balance of plant and ancillary
structures are proposed to be sited within the Moorside Search Area identified on Figure 1.1. Note that the land
area illustrated on this Figure includes land that may be required for construction purposes and which will extend
beyond the footprint of the permanent Moorside Power Station. The construction area will accommodate a range
of land uses including (but not necessarily limited to) temporary stockpiling of excavated soils, plant and
equipment laydown areas, temporary warehousing and fabrication buildings, contractors offices and welfare
facilities etc. For the purposes of the environmental survey work, the Moorside Search Area consists of the
following areas:
 Initial Scoping Land – This area is consistent with the EIA Scoping Report and details land upon
which the survey works outlined in this SMP are based; and
 Additional Scoping Land – Provisional additional search area land has been included within the
Moorside Search Area which may be required to accommodate elements of the Moorside Project
which are still being established and therefore have not been fully confirmed yet. This additional
search area land has not been considered within the SMPs, however relevant survey works outlined
will be expanded to accommodate this additional search area land should the requirement be
identified.
It is currently proposed that cooling water for the Moorside Power Station will be drawn from the sea via an intake
structure (or structures) mounted on the sea bed and conveyed via a tunnel (or tunnels) under the seabed to the
power station with the requirement for a pumping station to overcome the head difference. It is likely that the
cooling water intake(s) will be located approximately 2 to 6 km offshore. Due to geological considerations in
relation to tunnelling, it is most likely that the cooling water intake(s) and discharge tunnels will proceed seawards
at an angle to the shore, with a bearing from the Initial Scoping Land between west and north-west.
Cooling water would be returned to the sea via a dedicated outfall tunnel under the seabed, and the discharge
structure is also likely to be located within the same range of distances offshore. A range of process effluents and
surface water drainage from site are also likely to be discharged into the sea with the cooling water.
It is currently proposed that a Marine Offloading Facility (MOLF) would be built to support construction activities
and enable the delivery of large components during the construction of the Moorside Power Station. A beach
landing facility and/or a jetty are currently under consideration for this purpose and it is possible that a proportion
of the required bulk construction goods would also be delivered via the MOLF. The specific location of the MOLF
has yet to be determined but current studies suggest that the preferred location for the MOLF is for this to extend
into the near shore across the intertidal area within the Moorside Search Area identified on Figure 1.1.
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As outlined above, a number of off-site (outside of the Moorside Search Area) developments comprising AD Sites
within the meaning of The Planning Act 2008 will also be required to support the construction of the Moorside
Power Station. These AD Sites could include (but not necessarily be limited to): construction worker
accommodation, Park and Ride facilities, freight logistics and postal/courier consolidation facilities etc. Potentially
suitable sites for AD activities are currently under consideration by NuGen, with the current list of potential search
areas where AD Sites could be built highlighted on Figure 1.2. As such environmental survey and monitoring
requirements with respect to AD Sites are also included within this SMP. However, evaluation of alternative AD
Sites is still under way at this time (April 2015) and will be reviewed throughout the EIA process, so as to
accommodate potential changes in baseline monitoring requirements and to ensure that regard can be had to
consultation responses.
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2.

Basis of Survey Design and Planning

Prior to the preparation of this SMP, a preliminary desk study and review of available data was undertaken to
identify data gaps and the surveys required to fill these gaps to support the preparation of a robust ES. The survey
design has also taken into account the preliminary project design details presented in Section 1 above and an
“enveloping” approach has been adopted to allow sufficient spatial coverage to accommodate uncertainties in the
design as far as is reasonably foreseeable at the present time (April 2015).
Table 2.1 summarises the data accessed and or identified to date. Should further datasets become available, the
survey and monitoring requirements would be assessed and amended as appropriate.
Table 2.1

Data Sources used for the basis of Survey Planning

Name

Brief Description

Source

National Heritage List for
England

Nationally designated heritage assets: Scheduled
monuments; listed buildings; Registered Parks and
Gardens, Registered Battlefields and Protected Wrecks.
Also World Heritage Sites (official record held by
UNESCO).

English Heritage (last updated 11/07/14)

Cumbria Historic
Environment Record

A county-based register of heritage assets and
recorded features of historic environment interest.

Cumbria Historic Environment Service, Cumbria County
Council (dataset dated 19/12/13), supplied by NuGen

Historic maps

Ordnance Survey mapping from 1867 to 2011.

Landmark, 24/11/11, supplied by NuGen

NuGen studies to-date

Desk-based information including mostly general
background information on the historic environment and
data on designated heritage assets.

NuGen

Moorside Heritage Desk
Study

Desk-based assessment including registers of known
heritage assets and features of interest, historical
details, historic landscape and an appraisal of some
documentary sources such as historic maps.

McNaught, R 14/03/14, supplied by NuGen

English Heritage Archive
(formerly the National
Monuments Record)

Information including the national record of the historic
environment; and aerial photographs held in the
national collection.

English Heritage, search data supplied 24/06/14

Documentary sources
and historic maps

Including local histories, historic maps and other
relevant documents.

Cumbria Archive Service (Carlisle and Whitehaven
Archive Centres),
http://www.archiveweb.cumbria.gov.uk/CalmView/advan
ced.aspx?src=CalmView.Catalog, accessed 06/08/14

Locally designated
heritage assets

Conservation areas and any locally listed buildings

Copeland Borough Council (Data request in progress)

LQA/ground
investigation/soils
data/topographic survey
data

Available information on land use, soils, geology,
disturbance, contamination, etc.

NuGen; AMEC technical teams – internal project team
communication, August 2014.
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3.

Survey and Monitoring Proposals

This section details the surveys that it is proposed should be carried out to inform the baseline description that will
be included in the ES.

3.1

Initial Scoping Land Survey Plan

3.1.1

Archaeological Site Walkover

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on the historic environment
caused by land take or changes to ground conditions arising from development activities within the Initial Scoping
Land. This will include a walkover of the intertidal area that might be affected. This will also include site visits to
designated heritage assets outside the Initial Scoping Land to inform the initial assessment of effects on the heritage
significance of assets through changes to their setting, sufficient to inform the scoping exercise.

Data Requirement
Information is required on any visible remains of historic environment interest and ground conditions, in order
inform the historic environment assessment, including archaeological potential within the Initial Scoping Land, as
well as the potential for indirect effects on heritage assets outside this area.

Data Collection Locations
The entire Initial Scoping Land will be included within the site walkover, Figure 1.1.
Visits to selected heritage assets (and/or their environs) within a 10 km radius from the Initial Scoping Land will be
made from publicly accessible areas where initial research by Amec Foster Wheeler’s historic environment team,
for example through comparison with the Zone of Theoretical Visibility (ZTV), suggests the potential for an EIA
significant effect. Heritage assets raised by consultees outside the 5 km radius will also be included. This
proposed approach may be further refined according to consultation responses that NuGen receives.

Data Collection Methodology
The aim will be to view all areas of the Initial Scoping Land, to check the locations of identified assets and features
of interest, as well as to note site conditions. A brief written description and photographic record will be made,
with the locations of features of interest recorded using a hand-held GPS where appropriate.
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Data Presentation
A report will be compiled to include a description of the work undertaken and the results obtained, to include a
plan(s) showing all features of interest identified during the walkover survey. These will be recorded in a format
suitable for inclusion in Geographic Information Systems (GIS) and data will also be mapped for graphical
representation.

Data Collection Programme
The site walkover of the Initial Scoping Land will be undertaken by an experienced Amec Foster Wheeler
archaeologist at an early stage to inform the EIA2. Further visits to heritage assets outside the Initial Scoping Land
are likely also to be made after scoping stage, in order to inform the EIA, in response to consultation and feeding
into the design process.

3.1.2

Archaeological Monitoring of Geotechnical and Hydrogeological Site
Investigation

Purpose of the Survey
Archaeological monitoring of intrusive work associated with geophysical, geotechnical and hydrogeological site
investigation is required in order to inform the assessment of potential effects on the historic environment caused
by land take or changes to ground conditions, as well as to recover identify and record any archaeological remains
disturbed by the site investigation itself. This is commonly termed an archaeological ‘watching brief’. It is also
envisaged that an archaeologist will check proposed survey locations for known heritage assets and/or sites of
archaeological interest and advise on control/ mitigation measures for the duration of the works.
Measures described in this section are concerned only with the archaeological monitoring of geotechnical and
hydrogeological site investigations, where this is required.

Data Requirement
A record will be made of any deposits or features of potential archaeological interest by the appointed archaeologist
during the period of observation. The nature of the works to be observed are such that the remains of
palaeoarchaeological or palaeoenvironmental interest are not expected to be observed in the field, the potential for
these will be ascertained from logs geotechnical works e.g. borehole logs.
The results of site investigation (borehole logs) will also be of use in establishing further survey and mitigation
requirements for the historic environment if required, particularly in locating and characterising peat and tarn
deposits present within the Initial Scoping Land. The results of the proposed geophysical survey transects (Seismic
Reflection and High Resolution Seismic Reflection), in combination with borehole logs, will particularly be of use

2

The walkover of the majority of Initial Scoping Land was undertaken in August 2014, with the remainder, including the
intertidal area, planned for 2015.
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in the assessment of the palaeoarchaeological potential of deep deposits such as those associated with the Sellafield
Buried Channel and Ehen Buried Channel which are located within the Initial Scoping Land.

Data Collection Locations
Archaeological monitoring is required in the event of substantial soil stripping, for example if hardcore access
tracks or gravel borehole pads are required. Full time attendance is not required of other works such as boreholes,
which will not be observed, although the resulting data will be of interest, as indicated above.

Data Collection Methodology
It will be the responsibility of the archaeological contractor appointed by NuGen to produce a detailed method
statement or written scheme of investigation (WSI) for the archaeological work. All archaeological survey work
should conform to the Institute for Archaeologists (IfA) Code of Conduct (revised 2013) and IfA Standard and
Guidance for an archaeological watching brief (revised 2008). Briefly:
 Any machine excavation associated with archaeological survey works should normally be undertaken
using a back acting machine, equipped with a toothless ditching bucket.
 Deposits of archaeological interest encountered during monitoring will be cleaned and sample
excavated where/as far as possible within the scope of the investigation.
 A single-context recording system using pro-forma record sheets will be maintained and site records
will comprise as appropriate:
- Plans, sections and elevations;
- Photographic records; and
- Measured survey data.
 Artefactual material disturbed during sample excavation will be recovered and where possible related
to the context from which it derives. Arisings, where monitored, will also be inspected and any
artefactual material recovered.
 All interventions will be tied into the Ordnance Survey Grid, either using a survey-grade GPS or TST
or by use of a site grid established by either technique.
It is anticipated that any important archaeological remains which are identified during the archaeological survey
work will be left in situ and the intervention in which the remains are identified relocated. All relevant statutory
requirements will be fully complied with: No human remains will be removed without the appropriate licence from
the Ministry of Justice, although it is anticipated that these would in any case be left in situ during this
archaeological investigation; any finds encountered that are deemed to represent 'treasure' in terms of the Treasure
Act 1996 will be reported to the coroner in accordance with the act.

© Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. 32581-G-GOS-061

10

Data Presentation
A report will be compiled to include a description of the work undertaken and the results obtained, to include a
plan(s) showing all interventions monitored during the archaeological work. Specialist reports on any artefacts
recovered will be included as appropriate.

Data Collection Programme
Archaeological monitoring will be undertaken on intrusive works associated with the geotechnical and
hydrogeological site investigation, according to the programme established for that investigation.

3.1.3

Archaeological Geophysical Survey

Purpose of the Survey
Geophysical survey is an effective technique to archaeologically evaluate large areas without any ground intrusion
using a variety of different and complementary remote prospection techniques such as magnetometry, electrical
resistivity, ground‐penetrating radar and electromagnetic survey. As opposed to geophysical survey undertaken for
site investigation purposes, as described in Section 3.1.2, for archaeological purposes the survey depth is usually
fairly shallow, as would be anticipated in this case. The results of the survey may help to identify specific
anomalies that warrant further archaeological survey, which may include information on previously known features
or areas of interest, although commonly identifies anomalies relating to hitherto unknown remains.
This survey work is required in order to inform the assessment of potential effects on the historic environment –
specifically buried archaeological remains – caused by land take.

Data Requirement
The aim of the geophysical survey will be to identify the presence or absence of anomalies that may relate to
archaeological remains, map their location and, if possible, establish a tentative interpretation of their function and
date which can contribute to a picture of the archaeological potential of the Initial Scoping Land and can be further
tested by other survey techniques. The specialist contractor engaged to undertake this survey will obtain, collate,
analyse and interpret survey data as set out in ‘Data Presentation’, below.

Data Collection Locations
Survey will be undertaken over all available areas identified for development related activity where ground
disturbance may occur and where ground conditions are suitable for survey. These areas have not yet been defined
with sufficient precision but once this information is available pilot studies will be undertaken over different
superficial geologies within the areas which may be affected (expanded below) to confirm the suitability of the
proposed method prior to undertaking the full survey.
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Geophysical survey is most effectively undertaken across a reasonably smooth, level surface. It is therefore
possible that it will be necessary to exclude some areas as a result of local factors such as steep ground, vegetation
and other surface obstructions. In areas under arable farming, it is most effectively undertaken following harvest,
or when the area has been ploughed and harrowed; it can also be undertaken over a young crop, although some
trampling may be caused. It is likely that much of the flat, low lying land to the west of the disused Whitehaven,
Cleator and Egremont Railway will be unsuitable for archaeological geophysical survey. This is due to its position
at or close to sea level within the floodplain of the River Ehen, which would historically have been unsuitable for
the types of human activity likely to be identified through geophysical survey, as well as the anticipated nature of
the surface drift geology, which is likely to obscure readings from any archaeological suitable archaeological
features which might be present.

Data Collection Methodology
The geophysical survey will be undertaken by a specialist archaeological contractor under the direct management
and supervision of the Amec Foster Wheeler historic environment team. A detailed method statement/ WSI for the
survey will be prepared in advance. This will conform to the IfA Code of Conduct (revised 2008) and Standard
and Guidance for Archaeological Field Evaluation (revised 2008) and will also be devised with reference to the
English Heritage guidance Geophysical Survey in Archaeological Field Evaluation (2008), which provides a best
practice guide.
The nature of remote prospection techniques is that these can give a useful and rapid indication of the
archaeological potential of the site, although the quality of the data returned by the survey will vary owing to site
conditions and factors such as geology and soils within the Initial Scoping Land. Consideration, following desk
study, has been made of the suitability of the Initial Scoping Land for geophysical survey and it is considered that
the rural nature of this area, and the type and range of archaeological features and deposits which might be
expected to be present, is such that detailed magnetometer survey (fluxgate gradiometry) is likely to be the most
successful technique in the first instance. The Initial Scoping Land is mostly underlain by quaternary drift deposits
which overlie the solid geology of predominantly Triassic Calder Sandstone Formation. The nature and
composition of the drift deposits varies within the Initial Scoping Land, comprising alluvium (clay, silt, sand and
gravel), Glacial Fluvial Ice Contacts Deposits (sand, gravel and boulders) and Devensian Till. Other than localised
accumulations, including those within the River Ehen floodplain, alluvium within the Initial Scoping Land is likely
to pre-date all but the Palaeolithic era and its composition is such that this is likely to give a favourable
geomagnetic response. The same would be expected of Glacial Fluvial Ice Contacts Deposits, while Devensian Till
may provide a more variable response. Peat deposits are also recorded in three areas of the Initial Scoping Land,
and former landfill sites are also known, which are likely to yield little of archaeological interest through
geophysical survey. The flat, low lying land to the west of the disused Whitehaven, Cleator and Egremont Railway
is likely also to be unsuitable for archaeological geophysical survey, as discussed above. Under solely
archaeological research aims these areas may be excluded from survey if practicable, although it is anticipated that
survey of these areas may provide data useful to other topic areas, such as soils and geology (contamination).
Geophysical survey will therefore be carried out by magnetometry using a fluxgate gradiometer or other
appropriate equipment capable of achieving equivalent resolution and accuracy. This may be undertaken using
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either a hand-held sensor array or cart-based device. The instrument used will have a measurement sensitivity of
~0.3nT or better.
A temporary survey grid will be established. This must be internally accurate and accurately georeferenced to the
Ordnance Survey OSGB36 datum and to fixed points on the ground. As it is possible that further survey, such as
archaeological trial trenches, will be laid out over features identified on the geophysical survey in order to further
build-up a picture of the remains present, all relevant survey data must be supplied in a form that can be used to reestablish the grid accurately and therefore the survey grid must be established by survey-grade GPS or TST. The
survey interval will be readings taken at 0.25m centres along traverses 1m apart. It is anticipated that the survey
area will be separated into 30m by 30m grids giving 3,600 recorded measurements per grid.

Data Presentation
The specialist archaeological contractor will obtain, collate, analyse and interpret raw survey data as set out in the
agreed method statement / WSI referred to above. The report on geophysical survey will include an account of the
methodology used, to include geophysical instruments, sample intervals, methods of data capture and methods of
data processing. The results will include detailed discussion and interpretation, explaining the likely nature of the
anomalies and level of confidence in results. The report will be supported by figures at an appropriate scale and
resolution to allow detailed reference to be made and with figures at the same scale and with sufficient overlap to
allow comparison. These will include at a minimum:
 Greyscale plots of enhanced/processed data with palette bars relating the greyscale/trace intensities to
anomaly values in nanoTesla; and
 Colour‐coded geophysical and archaeological interpretation plans.
These will be provided as processed greyscale data and interpretative plots in a format suitable for inclusion in a
site GIS (ESRI shapefiles or dxf format), which will be used to define further survey requirements, anticipated to
be trial trenching. The results of the geophysical survey, in conjunction with the results of trial trenching
(discussed below, Section 3.1.5) will inform the EIA, including any post-consent mitigation and recording which
may be required.

Data Collection Programme
We would anticipate that this survey information will feed into the Generic Design Assessment (GDA). Bearing in
mind the survey requirements, and the need for the results to feed into trial trench evaluation, this survey work
should be done in 2015, with arable areas following crop harvest in the Spring or Autumn.
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3.1.4

Archaeological Fieldwalking

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on the historic environment
caused by land take. This type of survey can provide an indication of locations of past human activity, which may
or may not evidence further buried artefacts or archaeological remains: this helps build a picture of the
archaeological potential of a site, rather than providing definitive evidence of extent remains. This survey method
is proposed particularly to gain more information on areas of surface finds of worked flint artefacts recorded in the
Cumbria Historic Environment Record (HER).

Data Requirement
Archaeological fieldwalking can identify concentrations of artefactual material, which indicate areas of past human
activity such as flint working that may not be associated with the types of buried archaeological features likely to
be identified by geophysical survey and trial trenching. This survey method will therefore contribute to a picture of
the archaeological potential of the site, in conjunction with geophysical survey and intrusive survey methods.

Data Collection Locations
In consultation with the Cumbria Historic Environment Service, this method of survey will be most useful in areas
where finds of worked flint artefacts are recorded in the HER. However, this survey method can only be carried
out effectively on land currently under arable cultivation.

Data Collection Methodology
A detailed method statement/ WSI for the survey will be prepared and agreed with the Cumbria Historic
Environment Service. This will conform to the IfA Code of Conduct (revised 2008) and Standard and Guidance
for Archaeological Field Evaluation (revised 2008).
Areas identified for survey will be walked in parallel transects, where it has been agreed in consultation with the
Cumbria Historic Environment Service that these should be 5 m apart in those areas identified as being of potential
for worked flint finds. Artefacts (including both worked flint and other archaeological artefacts such as pottery
sherds) are recovered by hand and their locations recorded on a grid, to enable ‘hotspots’ of activity to be
identified. The artefact assemblage will then be cleaned, sorted and quantified for analysis by appropriate
specialists employed by the archaeological contractor.

Data Presentation
The results of the survey will be presented in a written report, with accompanying figures and appropriate specialist
input, depending on the nature of artefactual material recovered during survey. Artefacts will be spatially located
and presented in a format suitable for inclusion in a site GIS (ESRI shapefiles or dxf format) to allow comparison
with other data sources including the HER and the results of geophysical and intrusive archaeological surveys.
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Data Collection Programme
This survey method is undertaken on land under arable cultivation, following ploughing and ideally weathering of
the ploughed soil, which serves to expose artefacts. It is most useful for this information to be available to feed
into the scheme for intrusive archaeological evaluation methods, although this is not crucial and it can be used as
supplementary data. Data will also be used to feed into the Moorside Project design process and proposed
mitigation measures. Fieldwalking will ideally be scheduled to be undertaken in Spring 2015 or Autumn 2015
(following crop harvest).

3.1.5

Intrusive Archaeological Evaluation

Purpose of the Survey
The principal method of intrusive archaeological evaluation will be by means of trial trenches, which entail
intrusive sampling of an area using shallow machine-dug trenches to test for archaeological remains. This will also
be supplemented by smaller hand-dug trial pits or “shovel pits”, which can be effective in identifying
concentrations of artefacts such as worked flint which are not as readily identifiable through other methods (other
than fieldwalking). This survey work is required in order to inform the assessment of potential effects on the
historic environment –specifically buried archaeological remains – caused by land take and can be used to sample
any features or areas of interest identified during the stages of desk-based assessment and/or geophysical survey.

Data Requirement
Details are required on the nature, date, extent and complexity of archaeological features or deposits, as far as this
can be characterised within the terms of a trial trenching exercise and smaller hand-dug interventions. Hand-dug
trial pits are particularly suited to the recovery of artefacts which may not be associated with archaeological
features (and are commonly within the topsoil and/or ploughsoil).

Data Collection Locations
The precise trenching and trial pit layout will be established with reference to the results of the archaeological
geophysical survey, fieldwalking data if available, through consultation with the Cumbria Historic Environment
Service, and in light of any emerging development details. It is anticipated that all areas where ground intrusion is
proposed as part of the proposed Moorside Project will be considered for inclusion in the area of the evaluation,
ground conditions and other constraints (e.g. health and safety) permitting.

Data Collection Methodology
The survey will be undertaken by a specialist archaeological contractor under the direct management and
supervision of the Amec Foster Wheeler historic environment team. A detailed method statement / WSI for the
survey will be prepared and agreed with the Cumbria Historic Environment Service, in response to desk-based
assessment undertaken, the results of the archaeological geophysical survey and fieldwalking data if available. A
review of LiDAR data will also be undertaken to feed into the survey method. The WSI will conform to the IfA
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Code of Conduct (revised 2008) and Standard and Guidance for Archaeological Field Evaluation (revised 2008).
In summary, it is anticipated that a pattern of trial trenches and test pits will be laid out over areas to be evaluated in
order to target known or suspected features of interest, including anomalies identified from geophysical survey and
available fieldwalking data, as well as blank areas. Trial trenches will normally be ~2m wide and up to 50m long
and hand-dug trial pits will not normally exceed 1m2. The precise survey scheme and sample rate of trenching will
be established in light of the results of geophysical survey, available fieldwalking data and through consultation.
Briefly, the excavation of trial trenches will normally involve the removal of topsoil and any other modern
overburden using a back-acting machine equipped with a wide toothless (ditching) bucket and under direction of
the attending archaeologist. An appropriate sample of all archaeological features and deposits will then be
sectioned and excavated by hand to a level sufficient to achieve the agreed aims of the evaluation. Smaller trial pits
will be excavated by hand to maximise the recovery of artefacts from within topsoil and ploughsoil, down to
natural surface drift geology. The sampling methodology will need to be refined in response to the ongoing
evaluation and in order to retain the integrity of features encountered for future investigation and/or mitigation. All
interventions will be tied into the Ordnance Survey Grid, either using a survey-grade GPS or Total Station
Theodolite (TST) or by use of a site grid established by either technique.
A single-context recording system will be used and records compiled as outlined in Section 3.1.2. All artefactual
material will be recovered and where possible related to the context from which it derives. Provision will be made
to take samples from any appropriate deposits, where there is a potential for the presence of palaeoenvironmental
and technological evidence, or for the purposes of scientific dating techniques including Accelerated Mass
Spectometry (AMS) C14 dating, archaeomagnetism or thermoluminescence. Advice will be sought by the
appointed archaeological contractor, in consultation with consultees and Amec Foster Wheeler, from appropriate
specialists should particularly delicate or complex sampling or conservation requirements become apparent.
All statutory requirements will be fully complied, as set out in Section 3.1.2.

Data Presentation
The results of the survey will be presented in a written report, with accompanying figures and appropriate specialist
input. All archaeological features and deposits will be spatially located and presented in a format suitable for
inclusion in a site GIS (ESRI shapefiles or dxf format) to allow comparison with other data sources.

Data Collection Programme
This survey method is best undertaken in light of the results of the Archaeological Geophysical Survey and should
therefore be undertaken from Autumn 2015 and/or in the first half of 2016.
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3.1.6

Assessment of Offshore Geophysical Survey Data

Purpose of the Survey
No specific offshore archaeological geophysical surveys will be undertaken, but it is anticipated that NuGen will
carry out offshore surveys to inform the design and location of offshore infrastructure (e.g. MOLF, intake and
outfall pipes etc.). Specialist assessment of the survey results undertaken to inform the design and location of
offshore infrastructure is required in order to identify potential archaeological features (i.e. wrecks) and landscape
features (e.g. palaeochannels) and to inform the design and siting of geotechnical surveys.

Data Requirement
Details are required on the nature, location and extent of potential archaeological features, as far as this can be
ascertained from geophysical survey data collected as part of the offshore surveys to inform the design and location
of offshore infrastructure.

Data Collection Locations
A study area up to 20 km2 will be defined for the marine baseline study (see Data collection methodology, below).
The precise locations of proposed offshore geophysical surveys to inform the design and location of offshore
infrastructure are yet to be determined but it is anticipated that these would extend over a suitably wide area to the
west of the Initial Scoping Land (from St Bees Head to the Ravenglass estuary and out to 10 km).

Data Collection Methodology
Although the methodology is summarised below, a detailed WSI will be prepared and agreed with English Heritage
and the MMO. This will conform to the IfA Code of Conduct (revised 2008) and Standard and Guidance for
Archaeological Assessment and Evaluation (revised 2008), and the English Heritage guides to Marine Geophysics
Data Acquisition, Processing and Interpretation (Plets et a.,. 2013) and Geoarchaeology (Ayala et al., 2007).
An ArcGIS project will be constructed using a number of existing datasets including, but not necessarily limited to:
 Records held within the Cumbria Historic Environment Record HER;
 Archaeological records held within the National Monuments Record (NMR);
 Existing bathymetry, sonar, and sub-bottom data;
 LiDAR data for the area immediately surrounding the Initial Scoping Land held by the Environment
Agency;
 Historic Ordnance Survey mapping;
 Geological data held by the British Geological Survey (BGS); and
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 Wreck data held by the UK Hydrographic Office (UKHO).
Additional geophysical data (i.e. swath, sub-bottom, sonar and magnetic anomaly shapefiles) acquired during the
offshore geophysical surveys to inform the design and location of offshore infrastructure will be integrated into the
ArcGIS project, which will facilitate the construction of a 3D sub-surface model (see 3.3.2, below, Assessment of
Offshore Geotechnical Survey Data).
Construction of the ArcGIS project and interpretation of the survey data will be undertaken by an experienced
marine geoarchaeologist from Coastal and Offshore Archaeological Research Services (COARS) based at the
National Oceanography Centre, Southampton.

Data Presentation
The results of the assessment will be presented in a written report, with accompanying figures and appropriate
specialist input from COARS. All archaeological features and submerged landscape deposits will be spatially
located and presented in a suitable GIS format to allow comparison with assessments by other disciplines.

Data Collection Programme
The location extent and programme for offshore geophysical survey to inform the design and location of offshore
infrastructure is yet to be determined but likely between Autumn 2014 and Spring 2015.

3.1.7

Assessment of Offshore Geotechnical Survey Data

Purpose of the Survey
No specific offshore archaeological geotechnical site investigation will be undertaken, but it is anticipated that
NuGen will carry out offshore borehole and/or vibrocore surveys to inform the design and location of offshore
infrastructure (e.g. MOLF, intake and outfall pipes etc.). Specialist assessment of the survey logs and recovered
cores is required in order to construct a 3D sub-surface deposit model and identify submerged landscape horizons
with the potential for geoarchaeological and/or palaeo-environmental evidence.

Data Requirement
Details are required on the nature, location, extent and date of the development of submerged landscapes offshore
of the Initial Scoping Land.

Data Collection Locations
The precise locations of proposed offshore geotechnical site investigations to inform the design and location of
offshore infrastructure are yet to be determined but it is anticipated that these would extend over a suitably wide
area to the west of the Initial Scoping Land.
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Data Collection Methodology
Although the methodology is summarised below, a detailed WSI will be prepared following consultation with
Historic England and agreed with the MMO. This will conform to the IfA Code of Conduct (revised 2008) and
Standard and Guidance for Archaeological Assessment and Evaluation (revised 2008), and the English Heritage
guides to Marine Geophysics Data Acquisition, Processing and Interpretation (Plets et al. 2013) and
Geoarchaeology (Ayala et al., 2007).
The methodology for the retrieval of the borehole cores and vibrocores to inform the design and location of
offshore infrastructure is yet to be determined. It is anticipated that deep boreholes will be drilled into bedrock
and/or vibrocores will be drilled into the soft sediments overlying the bedrock.
After drilling has taken place, cores will be made available to an experienced marine geoarchaeologist from
COARS for assessment. A photographic record of the cores will be taken; samples from the cores will be retained,
and sub-samples will be submitted for scientific dating, if appropriate.
The assessment will follow the guidelines given in Ayala et al. (2007) and described according to Hodgson (1997).
Descriptions will include sediment type, depositional structure, texture and colour.
Interpretations regarding mode of deposition, formation processes, likely environments represented and potential
for palaeo-environmental analysis will also be made.
Data derived from drillers’ logs and assessment of the cores will be used to construct a 3D sub-surface deposit
model in Petrel.

Data Presentation
The results of the borehole assessment will be presented in a written report, with accompanying figures, including
the 3D deposit model sequence, and appropriate specialist input and recommendations for further analysis, if
appropriate, from COARS.

Data Collection Programme
The offshore geotechnical site investigation to inform the design and location of offshore infrastructure will be
dependent on the completion of the offshore geophysical surveys. As these offshore geophysical surveys may not
be undertaken before Spring 2015, offshore geotechnical site investigations may not be carried out before Summer
2015, but would need to be completed by the end of Autumn 2015.

3.2

Associated Developments Survey Plan

As the footprint and uses of the AD Sites are further identified, survey needs will be addressed and planned in
consultation with statutory consultees, as has been undertaken for the Initial Scoping Land (see Section 3.1). Based
on current knowledge of the locations of AD Sites (Figure 1.2) the general approach to survey is anticipated to
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comprise desk-based assessment of direct and indirect effects, followed by archaeological field evaluation as
outlined in Section 3.1, depending on the identified archaeological potential in each case, ground conditions and
any information as to previous land use which may have a bearing on the presence and/or survival of
archaeological remains.
Consideration of the AD Sites is at a relatively early stage, with desk-based assessment and site visits required in
order to more fully understand the potential archaeological issues at each of them, as well as how the current
ground conditions may affect their suitability for different types of field survey. However, based on available
information, the broad outline of survey within these AD Sites may be as set out below. Where field survey (such
as geophysical survey or trial trenching) is proposed, then the method and approach is likely to be broadly similar
as set out for the Initial Scoping Land.

3.2.1

AD Site A

Much of AD Site A has also been previously developed though, subject to any development proposals, it may be
appropriate to undertake trial trenching within the AD Site.

3.2.2

AD Site B

AD Site B is in agricultural use, largely for pasture. If this AD Site was to be proposed for development then it
may be appropriate to undertake field survey work which could include:
 Geophysical Survey; and
 Trial trenching/test pitting.
3.2.3

AD Site C

AD Site C is also largely in use as pasture and if it were to be proposed for development then it may be appropriate
to undertake field survey work which could include:
 Geophysical Survey; and
 Trial trenching/test pitting.
3.2.4

AD Site D

AD Site D is also largely in use as pasture though it appears to have been more heavily disturbed in the past,
particularly by Iron Mining and some of the areas of former mineral workings are in woodland. Nevertheless, if it
were to be proposed for development then it may be appropriate to undertake field survey work across parts of the
site and this could include:
 Geophysical Survey; and
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 Trial trenching/test pitting.
3.2.5

AD Sites E, F and G

Parts of these AD Sites have been previously developed or otherwise disturbed and archaeological survey is not
likely to be necessary or appropriate. Other parts of these AD Sites are less disturbed and are in agricultural use
with a mix of pasture and arable. If these areas were to be proposed for development then it may be appropriate to
undertake field survey work which could include:
 Fieldwalking;
 Geophysical Survey; and
 Trial trenching/test pitting.

3.3

Monitoring

Some of the survey proposals that are identified in this report may provide data that will be needed for post-consent
or other monitoring purposes. Specific post-consent and/or monitoring proposals cannot be identified at this stage
of the EIA/HRA process.
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4.

Summary of Survey Activities

A list of surveys (as detailed in Section 3), together with summary information about the survey programme, is provided in Table 4.1. The
requirement for further archaeological works to be undertaken at the identified AD Sites has not been defined yet. Should the need for further
archaeological survey works be identified at the AD Sites the exact surveys and their seasonal restrictions will be further outlined.
Table 4.1

Survey Summary

Survey

Month during which survey work can be carried out

Anticipated
start date

Number of
years over
which surveys
are likely to be
required

Archaeological site walkover

August 2014

1

Archaeological Monitoring of Geophysical,
Geotechnical and Hydrogeological Site
Investigation

September 2014 *

1

Archaeological geophysical survey

Spring/ Autumn
2015

1

Archaeological fieldwalking

Spring/ Autumn
2015

1

Archaeological trial trench evaluation

Following Autumn
2015

1

Assessment of offshore geophysical survey
data

Autumn
2014/Spring 2015*

1

Assessment of offshore geotechnical survey
data

Spring/ Summer
2015*

1

J

F

M

A

*(Adjusted as required to be in line with NuGen site characterisation works)
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1.

Introduction

1.1

Background and Purpose of this Report

NuGeneration Limited (NuGen) is currently working on detailed plans for developing its ‘Moorside Project’, to
construct and operate a new nuclear power generating station, which when operational will be called the ‘Moorside
Power Station’. This will be located on land within the area referred to as the ‘Moorside Search Area’, which is
located within the district of Copeland in the county of Cumbria, to the west and north of the existing Sellafield
Complex. Current activities being undertaken at the Sellafield Complex include: the decommissioning of
redundant buildings, spent fuel management and the safe management and storage of nuclear waste.
NuGen will apply to the Secretary of State under The Planning Act 2008 (as amended) for a Development Consent
Order (DCO) to construct, operate and maintain the Moorside Project which encompasses both the Moorside Power
Station (being a Nationally Significant Infrastructure Project [NSIP]) and ‘Associated Development’ (AD),
comprising both temporary and permanent works which are required for the construction and operation of the
Moorside Power Station. The AD will take place both at the Moorside Search Area and at other ‘off-site’ locations.
The Moorside Project will require an Environmental Impact Assessment (EIA) to be undertaken and an
Environmental Statement (ES) to be delivered alongside the application for DCO under The Planning Act 2008. At
present, it is considered that a planning application under the Town and Country Planning Act 1990 (as amended)
to the Local Planning Authority (Copeland Borough Council) in respect of the Moorside Search Area, may also be
required for any works that need to be carried out in advance of a DCO application. To ensure a comprehensive
EIA in support of the DCO application, the potential for all site preparation works to be covered within the DCO
application has been taken into consideration in the environmental survey work and will be incorporated into the
final environmental assessments.
An environmental risk assessment will also need to form part of applications for Environmental Permits for water
discharge activities and radioactive substances activities (among others). These assessments will need to include
assessment of effects on marine conservation zones (MCZ) and be supported by assessments in relation to the
Water Framework Directive (WFD) (2000/60/EC) and the Marine Strategy Framework Directive (MSFD)
(2008/58/EC).
Amec Foster Wheeler Environment & Infrastructure UK Ltd. (Amec Foster Wheeler) was commissioned in April
2014 to initiate the EIA and environmental baseline survey work that NuGen is required to carry out to inform the
preparation of the ES to support the DCO application. The initial EIA work, which involved data collection, site
visits, early consultation and project planning, was referred to as Phase 1a. In July 2014, Amec Foster Wheeler
was commissioned to carry out the second phase of EIA work (Phase 1b). Also as part of this phase of work, Amec
Foster Wheeler was commissioned to initiate work to support a separate assessment in relation to European and
Ramsar Sites under the Habitats Directive1 and the Conservation of Habitats and Species Regulations 2010 (as
1

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora
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amended) hereafter referred to as the Habitats Regulations Assessment (HRA). The Phase 1b work commenced
with the preparation of this Survey and Monitoring Plan (SMP) document and a draft EIA scoping report in relation
to the information that we propose should be provided in the ES for the Moorside Project together with a draft
‘initial Evidence Plan’ as part of the HRA process (see Department for Environment, Food and Rural Affairs,
2012).
This SMP was written in order to inform initial consultation, including with the following organisations:
 Environment Agency;
 Natural England; and
 Marine Management Organisation (MMO).
These organisations were asked for their comments on the draft survey and monitoring proposals that are set out in
Section 3 of this report. The proposals were then revised in the light of the comments that were received and
comments incorporated into the draft EIA Scoping Report and initial Evidence Plan. The Scoping Report will then
be submitted to The Secretary of State through The Planning Inspectorate (PINS) together with a request (under
The Infrastructure Planning (Environmental Impact Assessment) Regulations 2009 [SI No. 2263] – hereafter
referred to as the DCO EIA Regulations) for it to provide NuGen with a Scoping Opinion relating to the Moorside
Project. The initial Evidence Plan has been issued to inform ongoing discussions with Natural England and others
regarding the HRA process.
PINS will use the EIA Scoping Report to consult with a wide range of organisations regarding the scope of the
assessment to be reported in the ES. The purpose of this SMP was to generate early feedback to Amec Foster
Wheeler on consultees’ view about the scope of survey and monitoring work that Amec Foster Wheeler proposes to
carry out to inform the preparation of the ES. This, in addition to comments supplied to NuGen in early 2014 on
the EIA technical specifications from Natural England, the Marine Management Organisation and Environment
Agency and other consultees, have assisted Amec Foster Wheeler in the preparation of a more robust Scoping
Report than would otherwise be the case, which, in turn, is expected to reduce the extent and focus of comments
that consultees make to PINS through the consultation that it carries out to inform the Secretary of State’s Scoping
Opinion.
Following the issue by PINS of the Scoping Opinion, the subsequent key steps in the DCO EIA process are likely
to be as follows:
 May 2015 – DCO Stage 1 Consultation;
 April 2016 – DCO Stage 2 Consultation; and
 Early 2017 – DCO submission.
This SMP document is designed to inform a robust assessment of potential effects following a review of baseline
surveys and existing data, and based on a full understanding of the nature and scope of the Moorside Project.
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1.2

Outline Description of the Proposed Development

The Moorside Project involves the development of a new nuclear power generating station of up to 3.4 GW
capacity including up to three nuclear reactors of Westinghouse AP1000® design. This NSIP will make a
substantial contribution to supplying the UK’s future energy needs and, in accordance with government policy for
new nuclear projects, should be brought forward at the earliest opportunity.
The nuclear reactors which form part of the nuclear island together with the balance of plant and ancillary
structures are proposed to be sited within the Moorside Search Area identified on Figure 1.1. Note that the land
area illustrated on this Figure includes land that may be required for construction purposes and which will extend
beyond the footprint of the permanent Moorside Power Station. The construction area will accommodate a range
of land uses including (but not necessarily limited to) temporary stockpiling of excavated soils, plant and
equipment laydown areas, temporary warehousing and fabrication buildings, contractors offices and welfare
facilities etc. For the purposes of the environmental survey work, the Moorside Search Area consists of the
following areas:
 Initial Scoping Land – This area is consistent with the EIA Scoping Report and details land upon
which the survey works outlined in this SMP are based; and
 Additional Scoping Land – Provisional additional search area land has been included within the
Moorside Search Area which may be required to accommodate elements of the Moorside Project
which are still being established and therefore have not been fully confirmed yet. This additional
search area land has not been considered within the SMPs, however relevant survey works outlined
will be expanded to accommodate this additional search area land should the requirement be
identified.
It is currently proposed that cooling water for the Moorside Power Station will be drawn from the sea via an intake
structure (or structures) mounted on the sea bed and conveyed via a tunnel (or tunnels) under the seabed to the
power station with the requirement for a pumping station to overcome the head difference. It is likely that the
cooling water intake(s) will be located approximately 2 to 6 km offshore. Due to geological considerations in
relation to tunnelling, it is most likely that the cooling water intake(s) and discharge tunnels will proceed seawards
at an angle to the shore, with a bearing from the Initial Scoping Land between west and north-west.
Cooling water would be returned to the sea via a dedicated outfall tunnel under the seabed, and the discharge
structure is also likely to be located within the same range of distances offshore. A range of process effluents and
surface water drainage from site are also likely to be discharged into the sea with the cooling water.
It is currently proposed that a Marine Offloading Facility (MOLF) would be built to support construction activities
and enable the delivery of large components during the construction of the Moorside Power Station. A beach
landing facility and/or a jetty are currently under consideration for this purpose and it is possible that a proportion
of the required bulk construction goods would also be delivered via the MOLF. The specific location of the MOLF
has yet to be determined but current studies suggest that the preferred location for the MOLF is for this to extend
into the near shore across the intertidal area within the Moorside Search Area identified on Figure 1.1.
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As outlined above, a number of off-site (outside of the Moorside Search Area) developments comprising AD Sites
within the meaning of The Planning Act 2008 will also be required to support the construction of the Moorside
Power Station. These AD Sites could include (but not necessarily be limited to): construction worker
accommodation, Park and Ride facilities, freight logistics and postal/courier consolidation facilities etc. Potentially
suitable sites for AD activities are currently under consideration by NuGen, with the current list of potential search
areas where AD Sites could be built highlighted on Figure 1.2. As such environmental survey and monitoring
requirements with respect to AD Sites are also included within this SMP. However, evaluation of alternative AD
Sites is still under way at this time (April 2015) and will be reviewed throughout the EIA process, so as to
accommodate potential changes in baseline monitoring requirements and to ensure that regard can be had to
consultation
responses
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2.

Basis of Survey Design and Planning

Prior to the preparation of this survey and monitoring plan, a preliminary desk study and review of available data
was undertaken to identify data gaps and the surveys required to fill these gaps to support the preparation of a
robust ES. The survey design has also taken into account the preliminary project design details presented in
Section 1 above and an “enveloping” approach has been adopted to allow sufficient spatial coverage to
accommodate uncertainties in the design as far as is reasonably foreseeable at the present time (April 2015).
Table 2.1 summarises the data accessed and or identified to date. Should further datasets become available, the
survey and monitoring requirements would be assessed and amended as appropriate.

Table 2.1

Data sources used for the basis of survey planning

Name

Brief Description

Source

Fish spawning and nursery areas

GIS datasets of all mapped fish spawning
and nursery areas

Centre for Environment, Fisheries and
Aquaculture Science (CEFAS) reports

Fish egg surveys in the Irish Sea
Aerial photography of the off-site intertidal
area (2009)

Aerial photography of the Off-site intertidal
area (2009)

Environment Agency (EA) geomatics group

GIS data of Protected sites (Special
Protection Area (SPA) / Special Area of
Conservation (SAC) / Site of Special Scientific
Interest (SSSI) / Ramsar / Marine
Conservation Zone (MCZ))2

GIS data of Protected sites
(SPA/SAC/SSSI/Ramsar/MCZ)

Joint Nature Conservation Committee (JNCC) /
Scottish Natural Heritage (SNH) / Natural
Resources Wales (NRW) / Department of the
Environment Northern Ireland (DOENI)

Protected sites condition monitoring
(SPA/SAC/SSSI/Ramsar/MCZ)

Condition of features on Protected sites
(SPA/SAC/SSSI/Ramsar/MCZ)

JNCC / SNH / Natural England (NE) / NRW /
DOENI

Data on interest features of protected sites
(SPA/SAC/SSSI/Ramsar/MCZ)

Data taken from Natura 2000 data forms,
Regulation 33 reports, RIS, SSSI citations
and MCZ site summary documents.

JNCC / SNH / NE / NRW / DOENI

Mapping European Seabed Habitat data

Historic data (1989-1991) collected as part
of national marine mapping programmes

JNCC

Mapping of subtidal habitats in the eastern
Irish Sea Mud Basin

Remapping work available March 2015
and will update MSEH mapping

Natural England

Marine Theme Data

Digital Admiralty chart and Marine Theme
Data (obstructions, geology, bathymetry)

United Kingdom Hydrographic Office (UKHO)

Ordnance Survey (OS) mapping

OS mapping of intertidal area from St
Bees to the south end of the Eskmeals
Range

OS

Aerial photography

Up to date aerial photography of area
between Ravenscar and St Bees

Channel Coast observatory

2

Information gathered also includes data for proposed SPAs (pSPA) and candidate SACs (cSAC).
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Name

Brief Description

Source

Commercial fish abundance data

Fisheries landing statistics from Marine
Management Organisation (MMO)

MMO

Data from North Western Inshore
Fisheries and Conservation Authority
(IFCA)

North Western Inshore Fisheries and
Conservation Authority

Monitoring trawl data

CEFAS monitoring data (including
plankton and fish records (e.g. IBTS)) of
wider areas (Irish Sea)

CEFAS

Clean Seas Environmental Monitoring
Programme (CSEMP) data

CSEMP data for stations in the wider area
(including past 5 years)

CEFAS/EA/NRW

Migratory fish abundance data

Migratory fish catch and abundance data

CEFAS/EA/local Rivers Trusts/ Celtic Sea Trout

Marine mammal records (including basking
shark and sea turtles)

Records of marine mammal sightings for
the area

Various (Manx Whale and Dolphin Watch, Shark
Trust, Marine Conservation Society, local wildlife
records centre)

Seabird abundance and distribution records

Results of seabird surveys and studies

Various (e.g. RSPB, Marine Scotland, European
Seabirds at Sea Programme, UK Seabird
Monitoring Programme, Cumbria bird club)

Rare and protected species data

Records of rare and protected species
held by local records centre

Local Records Centre (Tullie House Museum)

Local wildlife designations

Information on local wildlife designations
and species present

Cumbria Wildlife Trust

Sellafield Ltd project reports

Reports on environmental conditions
issued by Sellafield Ltd

Sellafield Ltd.

Marine ecology data – saltmarsh, rocky shore,
phytoplankton/chlorophyll

Subtidal invertebrate data from 2005
collected as part of the development of the
WFD IQI tool.

EA

Fish data

Fish survey data for Morecambe Bay and
Duddon Sands

EA
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3.

Survey and Monitoring Proposals

This section details the surveys that should be carried out to inform the baseline description that will be included in
the ES and will be used as the basis for assessment of effects of the proposed development on marine ecological
receptors. Each type of survey has been designed in such a way as to allow repeat sampling during any future
monitoring programmes, for example monitoring during construction. It is also acknowledged that data collected as
part of the EIA will also be used to form part of the HRA evidence base; however, further surveys and studies
maybe identified in addition to those identified in this SMP document during consultation on the HRA evidence
plan.

3.1

Initial Scoping Land Survey Plan

3.1.1

Intertidal Benthic Survey

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on intertidal habitats and species
(including protected sites) and biological elements, such as invertebrates, monitored under the WFD. These may
be direct effects (e.g. land take and construction activity leading to loss of habitat) or indirect effects (e.g. through
changes to coastal processes such as sediment sorting and sediment transport or changes in water quality due to
thermal or chemical discharges). Potential effects are identified in the main body of the EIA Scoping Report.

Data Requirement
Data collected will include information on the intertidal habitats present, including extent and species abundances.
Habitats expected to be present are littoral sand and mud, coarse sediment, and high energy rock3. Information will
also be recorded specifically on the interest features of the Cumbria Coast MCZ (high energy intertidal rock,
intertidal biogenic reefs, intertidal sand and muddy sand, moderate energy infralittoral rock, honeycomb worm
(Sabellaria alveolata) reefs, intertidal underboulder communities and peat and clay exposures) and Drigg Coast
SAC (estuaries, Atlantic decalcified fixed dunes, dunes with Salix repens ssp. argentea, mudflats and sandflats not
covered by seawater at low tide, Salicornia and other annuals colonizing mud and sand, Atlantic salt meadows,
embryonic shifting dunes, shifting dunes along the shoreline with Ammophila arenaria, fixed coastal dunes with
herbaceous vegetation and humid dune slacks). Sediment quality data (as described in the Marine Water and
Sediment Quality SMP) will be collected concurrently at the same locations and will be essential for interpretation
of the biological data.

3

Information obtained from broad-scale EUNIS habitat map: www.emodnet-seabedhabitats.eu/default.aspx?page=1974;
accessed 02/10/14
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Data Collection Locations
The area over which intertidal surveys are proposed is shown in Figure 3.1. The area covered will incorporate the
area immediately adjacent to the Initial Scoping Land and the MOLF and the water intake and outfall structures,
where any direct impacts are likely to be present, as well as the wider area where indirect impacts may also arise.
The extent of the wider survey area is defined by the tidal conditions in the area which, over a single spring tidal
cycle, exhibit water movements over approximately 7 km in a NNW – SSE direction. The extent of the intertidal
survey will cover approximately twice the length of the spring tidal excursion in each direction from the Initial
Scoping Land coastal frontage, covering the littoral zone from St Bees Head to south of the Ravenglass estuary
complex, between mean high water level of spring tides (MHWS) and mean low water level of spring tides
(MLWS), with a greater concentration of sites in the vicinity of the Initial Scoping Land frontage. This will
provide adequate coverage to support assessment of direct and indirect effects and will extend far enough to
include reference areas along the same stretch of coast. Sample sites a short distance within estuarine areas of the
Ehen and Calder estuaries and the Ravenglass estuary complex will be included. Proposed locations of 15 transects
for sampling of benthos and sediment are shown in Figure 3.2 but note that individual transects may need to be
relocated slightly following biotope mapping to facilitate sampling of soft sediment. Three sediment and benthic
infauna sampling locations will be sampled on each transect (total 45 samples).

Data Collection Methods
Mapping of the intertidal zone will be based upon the Handbook for intertidal Phase 1 surveys (Wyn et al, 2000)
and the JNCC Marine Monitoring Handbook procedural guideline 1.1 (Davies et al, 2001). This will be supported
by more detailed sampling of specific components of the intertidal environment to allow the condition of the
biotopes to be recorded for use in the assessment of effects of the proposed development, taking account of
guidance in Farinas-Franco et al (2014), Gubbay (2007) and Limpenny et al (2010).
Sediment samples will be collected according to ISO 16665:2014 standard guidelines4; whilst it is understood that
the guidelines do not specifically address intertidal sampling, some elements, such as sieve mesh size and core size,
are applicable. This ensures sediment samples are obtained in such a way as to be WFD compliant. Macroalgal
surveys on rocky areas will follow the methods outlined within UKTAG Intertidal Rocky Shore Macroalgal Index
method statement (UKTAG, 2014b) and guidance given in Wells (2005). Any saltmarsh present will be surveyed
according to UKTAG Saltmarsh Tool method statement (UKTAG, 2014c).
The surveys will be undertaken by experienced marine biologists with experience in conducting such intertidal
mapping work and identifying habitat and species assemblages in situ.
Using hand held GPS equipment, surveyors will map the extent of habitats, recording the species present in each
and assigning biotopes. The most up-to-date, high definition aerial photos of the intertidal area, taken at low tide,
will be used to aid the habitat mapping. Areas of soft sedimentary habitat (sand or mud) will be sampled along a
number of transects, with sampling stations positioned within boundaries of obvious physical change (i.e. changes
in sediment type) or, if no obvious boundaries are present, at low, mid and upper shore locations. Samples, 3 x
4

ISO 16665:2014 methods recommended by UKTAG Benthic Invertebrate Fauna – Infaunal Quality Index method statement.
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0.01 m2 cores pooled at each location, will be sieved in situ on a 0.5 mm sieve, as recommended in UKTAG
(2014a), and any benthic fauna retained in a 10% buffered formalin solution for subsequent identification to the
lowest taxonomic level possible and enumeration per sample. In addition, a wider area (1 m2) would be dug over in
order to provide abundance records of any the larger benthic fauna which tend to be undersampled if sampling is
restricted to small areas (e.g. the bivalve Macoma balthica). Conspicuous surface features (siphon holes or casts)
would be counted per square metre for species such as lug worm Arenicola marina or bivalves Mya arenaria and
Scrobicularia plana.
Sediment samples will be collected concurrently for particle size analysis and will be processed by a laboratory
following the National Marine Biological Analytical Quality Control (NMBAQC procedures (Mason, 2011) (see
Marine and Coastal Physical Processes SMP for analytical methods). Salinity profiling will be undertaken
throughout the whole study area (see Marine and Coastal Physical Processes SMP). In addition, interstitial salinity
and redox potential will be measured, where possible, particularly in the transitional waters environment.
It is acknowledged that there is the potential to encounter radioactive contamination during this work. All work
will, therefore, be conducted under the supervision of an RPS (Radiation Protection Supervisor). The RPS will
ensure that samples are free from levels of radioactive contamination and that staff wear appropriate personal
protective equipment and, if necessary respiratory protection. All sampling activity and samples will be monitored
for the presence of radioactivity. Personnel will be monitored to minimise the potential for the spread of
radioactive contamination. Similar procedures will be adopted for the benthic surveys.

Data Presentation
After completion of the surveys, and any associated analysis, the data will be uploaded into GIS in order to map the
attributes and habitats recorded over a base mapping layer of aerial photography, with target notes highlighting any
additional notable or protected habitats (i.e. those smaller than biotope resolution) or species. Statistical analysis,
using univariate and multivariate methods, including species diversity indices, will also be undertaken to further aid
description of the intertidal fauna and flora baseline. Where possible, statistical results will be displayed graphically
using GIS.

Data Collection Programme
This survey will be carried out between April and October 2015, to minimise the likelihood of disruption of the
programme by adverse weather, and will be appropriately timed for the habitats and species assessed. For example,
benthic invertebrates will be sampled between April and June 2015, to fall within the UKTAG recommended
window of February to June (UKTAG, 2014a), and saltmarsh surveys will be carried out after May to avoid early
stages of plant growth, as recommended in UKTAG (2014c) . Macroalgae can be sampled at any time during the
April to October window (UKTAG, 2014b).
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3.1.2

Subtidal Benthic Survey

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on subtidal habitats and species
and the associated protected sites e.g. Cumbria Coast MCZ and any candidate SACs and potential SPAs (e.g.
Solway Firth pSPA) and biological elements, such as invertebrates, monitored under the WFD. These may be
direct effects (e.g. seadbed take and construction activity leading to loss of habitat) or indirect effects (e.g. through
changes to coastal processes such as sediment sorting and sediment transport or changes in water quality due to
thermal or chemical discharges). Potential effects are identified in the main body of the EIA Scoping Report. In
addition the benthic biological survey must be set up in such a way as to provide a strong baseline of data against
which changes in the benthic assemblage can be detected through future surveys.

Data Requirement
Data will be gathered on the benthic habitats present, their extent and the species present within these habitats. In
addition, analysis of the sediment for particle size distribution and contaminants will be undertaken to support the
ecological assessment (see Marine Water and Sediment Quality SMP).

Data Collection Locations
The survey area (including reference sites) is proposed to extend two spring tidal excursions from the Initial
Scoping Land, within the area from St Bees Head to south of the Ravenglass estuary complex and 10 km out to sea
(see Figure 3.1). Sample sites within the mouths of the estuarine areas of the Ehen and Calder estuaries and the
Ravenglass estuary complex will be included. Proposed sampling station locations (60) are shown in Figure 3.2,
although these will be reviewed when seabed characterisation data are available and some locations may need to be
adjusted slightly to avoid hard ground where grab sampling would not be possible. The survey grid has been
developed taking into account the range of likely locations for the cooling water intake(s) and outfall(s), the tidal
characteristics of the receiving water and the need for the survey area to extend beyond the likely zone of effect of
the cooling water discharge, in order to provide reference points for use in the assessment of effects.

Data Collection Methods
Subtidal Characterisation
Initial analysis of survey data gathered as part of the marine and coastal physical processes survey, as well as
existing seabed data, will be undertaken in order to produce a map of habitat types and to allow stratification of the
survey effort to each of those habitat types. Single sampling will be carried out at each sampling station, as is
recommended by the current guidance for benthic studies (Ware and Kenny, 2011) which states that
‘ Characterisation is best achieved through a combination of acoustic mapping of seabed features followed by
targeted (stratified) single sample station ground truthing’.
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The habitat types identified through the analysis of the seabed characterisation data (e.g. soft sediment, bedrock,
boulders or biogenic reef), will determine the need for survey methods additional to use of grab sampling, e.g. drop
down video for bedrock, etc. If large biogenic or geogenic features are found, a number of video drops or tows will
be used to map the extent of features (e.g. off St Bees Head and at Kokorrah Rocks).
Baseline Assessment
Transects and sample points will be finalised through the analysis of the subtidal characterisation. Transect and
sample point locations will be recorded for future monitoring purposes, such as during construction and operation,
to determine if the development will have an impact on baseline ecology.
Drop down video recordings, if required, will comply with procedural guidance 3-5 of the JNCC marine
monitoring handbook and should produce data suitable for identification of Annex 1 habitats, biotopes, and for
habitat mapping. The location of each drop will be mapped using GPS, with depth recorded using the vessel’s
sounder.
The benthic grab sampling survey will follow ISO 16665:2014 standard guidelines4, using as 0.1m2 grab, as
recommended in UKTAG (2014a), thus making the survey compliant for WFD assessment. The grab survey will
provide information on the infauna present as well as the sediment characteristics. At each sampling station, a
single grab sample will be collected for biological analysis and this sample will be sieved through a 1 mm mesh, as
recommended by UKTAG for samples from coastal waters (UKTAG, 2014a), and the invertebrates retained will be
preserved for subsequent identification to the lowest taxonomic level possible. At each sampling station a separate
grab sample will also be collected for sediment. This will be subject to a visual assessment, then the sediment will
be retained and transported to the laboratory for particle size analysis (PSA), total organic carbon (TOC) analysis
and for contaminants (including radionuclides) (see Marine Water and Sediment Quality SMP). Salinity of
interstitial water will also be measured in relation to each sample.
It is acknowledged that there is the potential to encounter radioactive contamination in sediments collected by grab
sampling. All work involving sediment sampling may therefore be conducted under the supervision of an RPS
(Radiation Protection Supervisor). The RPS will ensure that samples are free from radioactive contamination and
that staff wear appropriate personal protective equipment. Personnel will be monitored to minimise the potential
for the spread of radioactive contamination encountered.

Data Presentation
A suite of statistical analyses will be performed on the data generated from the benthic survey work, including both
multivariate and univariate analysis. In order to map the habitats present, samples that naturally group together will
be identified through the use of multivariate statistics (e.g. cluster analysis and similarity percentage analysis).
Groupings identified through the statistical analysis, in combination with the PSA results, will then be used to
classify the grab sampling stations into biotopes according to the Marine Habitat Classification (Connor et al,
2004). This data would then feed into the production of the benthic ecology baseline description, including the
production of habitat maps for the area.
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Data Collection Programme
It is proposed that the benthic survey campaign will be carried out during the period April – June 2015, to minimise
the likelihood of disruption of the programme by adverse weather. This falls within the UKTAG recommended
window of February to June (UKTAG, 2014a). Timing of the surveys will take into account elements such as
summer plankton blooms which will reduce visibility for drop down video work, for example.

3.1.3

Fish Surveys

Purpose of the Survey
The purpose of these surveys is to characterise the spatial and temporal variations in less-mobile demersal fish and
epibenthic invertebrate assemblages (through beam trawl surveys) and in more mobile demersal and pelagic fish
(through otter trawling) and to establish the occurrence of any species of conservation importance within the
vicinity of the proposed development. Surveys will record both commercial and non-commercial species. This
survey work is required in order to inform the assessment of potential effects on fish ecology caused by direct
effects (e.g. entrapment, impingement and entrainment of fish by operation of the cooling water intake, loss of
critical habitats or effects of thermal or chemical discharges), as well as indirect effects (e.g. changes in physical
processes leading to loss of critical habitats). In addition the survey work must be set up in such a way as to
provide a robust baseline data set against which changes in fish and epibenthic ecology can be detected in future
surveys.
It must be noted here that these surveys are intended only to provide a baseline description of demersal fish,
shellfish and epibenthic species present and their distribution in and around the area of the proposed development.
The survey method is selective in terms of its sampling efficiency for different species and surveys are not intended
to assess the size of the stock or to quantify the value of the fisheries in the survey area.

Data Requirement
Data will be gathered on the fish and invertebrate species present, including data on size distribution and seasonal
abundances.

Data Collection Locations
The extent of the survey area (including reference sites) is proposed to extend two spring tidal excursions from the
Initial Scoping Land, within the area from St Bees Head to south of the Ravenglass estuary complex and 10 km out
to sea (see Figure 3.1). Proposed sampling station locations (30 for beam trawls, 5 for otter trawls) are shown in
Figure 3.3. The survey grid has been developed taking into account the range of likely locations for the cooling
water intake(s) and outfall(s), the tidal characteristics of the receiving water and the need for the survey area to
extend beyond the likely zone of effect of the cooling water discharge, in order to provide reference points for use
in the assessment of effects.
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The exact locations of the sampling stations will be finalised after preliminary examination of available seabed
characterisation data, as this will provide information on where changes in sea bed type occur as well as the
presence of Annex I habitats (e.g. biogenic reef) which should be avoided by destructive methods of sampling.

Data Collection Methods
Samples for epibenthos and less mobile demersal fish will be collected using a 2 m scientific beam trawl, with a
tow duration of 15 minutes, covering approximately 1 km. This provides a standard method, allowing data to be
compared temporally and spatially. Starting and finishing times (when the trawl hits and leaves the seabed) and
positions will be recorded by GPS. Depth, water temperature, salinity, turbidity, tidal state, prevailing weather
conditions and sea state will also be noted at each sampling station.
After each tow the catch will be separated into species and the numbers of each species recorded. The length (total
length5) of fish species and commercially important invertebrates will be recorded, prior to being returned to the
sea. Species will be measured using the methods set out in EC Regulation 850/98 for the conservation of Fisheries
resources through Technical Measures for the Protection of Juveniles of Marine Organisms.
Surveys for more mobile demersal fish and pelagic fish will be undertaken using an otter trawl of at least 10 m
width along a series of transects parallel to the shore in line with the direction of tidal movement, i.e. aligned with
the long axis of the tidal ellipse off the Initial Scoping Land.
It is acknowledged that the trawl sampling methods proposed will not provide representative data for migratory fish
(salmonids, lampreys and eels) accessing the local rivers. Data are available from the Environment Agency’s
routine sampling programmes on migratory fish within the rivers and it is not envisaged that marine surveys would
be likely to add significantly to the understanding of numbers or routes of migrating fish passing through the area.
Existing data from surveys of fish in rivers and information from a desk-based study will be used as the basis for an
initial assessment of likely effects on migratory fish and the need for, and practicability of, any other field
investigations on migratory fish will be considered, in consultation with the Environment Agency and Natural
England, at a later date.

Data Presentation
The number and size range of each species of fish and macro-invertebrate (commercial species only) will be
calculated for each season. In addition, the numbers and proportions of each species of commercial importance
over minimum landing size (MLS) will be calculated. For those commercial species where there is no legal MLS,
the number and proportion of individuals over minimum marketable size (MMS) will be recorded. For noncommercial species, recording will be confined to counts of individuals for discrete species or estimates of
abundance for colonial species.

5

Wing width will be measured for skates and rays.
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Data Collection Programme
It is proposed that quarterly surveys carried out over one year are undertaken in order to monitor seasonal
variations in species encountered. Each survey will take place within a specified marine season, where winter is
defined as January to March, spring as April to June, summer is July to September and autumn is October to
December.

3.1.4

Plankton Survey

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on plankton (ichthyoplankton,
other zooplankton and phytoplankton) caused by changes in water quality and, particularly for ichthyoplankton, by
entrapment, impingement and entrainment in the cooling water intake and to establish temporal and spatial
abundance and distribution variations across the year.

Data Requirement
Data will be collected on ichthyoplankton, other zooplankton, and phytoplankton, in order to record species present
in the vicinity of the proposed development and their temporal variability.

Data Collection Locations
The extent of the survey area (including reference sites) is proposed to extend two spring tidal excursions from the
Initial Scoping Land, within the area from St Bees Head to south of the Ravenglass estuary complex and up to 10
km out to sea (see Figure 3.1). Proposed sampling station locations are shown in Figure 3.4. The survey locations
have been developed taking into account the range of likely locations for the cooling water intake(s) and outfall(s),
the tidal characteristics of the receiving water and the need for the survey area to extend beyond the likely zone of
effect of the cooling water discharge, in order to provide reference points for use in the assessment of effects.
Surveys for phytoplankton will cover nine sampling stations, with a single replicate sample collected at each during
each survey. Surveys for zooplankton (including ichthyoplankton) will take place at six sampling stations, with
three replicate tows at each station on each survey.

Data Collection Methods
Phytoplankton sample methods will follow the British standards for phytoplankton sampling (BS EN 15972:2011)
as outlined in UKTAG Coastal Water Phytoplankton Tool method statement. Phytoplankton will be sampled via
the collection of water samples. A sub-surface sampler will be used to collect a plankton sample from
approximately 1 m below the surface. Once retrieved the sample will be mixed and split into two sub-samples.
One will be fixed in Lugol’s iodine solution and stored in a cool, dry and dark environment, prior to analysis by the
laboratory. The other sub-sample will be filtered in the field and the filter preserved by freezing for analysis for
chlorophyll-a. In situ recordings of salinity, pH and temperature will also be obtained at the same time.
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Zooplankton and ichthyoplankton will be sampled through the use of specialised high speed plankton sampler, such
as the Gulf VII plankton sampler, using mesh size of 270 μm, with a smaller ‘pup’ sampler of 80 μm mesh attached
alongside. The Gulf VII sampler filters large amounts of water and causes only minimum damage to specimens
and as such is used routinely in many UK plankton sampling programmes (e.g. ICES coordinated plankton
programme). The sampler is ‘flown’ in an undulating profile through the water column, with the start and end
locations recorded by GPS. Ten-minute tows at 3 to 3.5 knots are proposed. On completion of the tow, the sampler
will be retrieved and the plankton collected in the cod-end transferred to a sealable container for fixation and
subsequent analysis. In situ recordings of salinity, pH and temperature will also be obtained at the same time.

Data Presentation
Data collected from the plankton surveys will be analysed using various univariate and multivariate statistics to
show any seasonal abundance, distribution throughout the survey area, movement of zooplankton and so on. The
analysis will provide a robust baseline with which future monitoring (e.g. during construction) can compare
against. This data will feed into the production of the plankton baseline description. Phytoplankton and chlorophyll
data will also be used for the WFD assessment.

Data Collection Programme
It is proposed that monthly phytoplankton surveys (with concurrent sampling for chlorophyll and nutrient analysis)
are undertaken over a full year, in order to monitor seasonal variations in the plankton species encountered.
Collection methodology will comply with WFD requirements, with a minimum survey length of nine months over
any one year for appropriate data confidence. This will allow flexibility for survey cancellations due, for example,
to bad weather. Zooplankton and ichthyoplankton surveys will also be undertaken monthly over a full year. Any
need for further surveys will be assessed towards the end of the first year and discussed with consultees.

3.1.5

Ornithology Surveys

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on ornithological receptors
caused by direct (e.g. land take) or indirect (e.g. changes to prey distribution caused by thermal or chemical
discharges) effects. In addition, the survey work must be set up in such a way as to provide a robust baseline of
data against which changes can be detected in any future surveys.

Data Requirement
The survey work would collect data on the use of the area by bird species, both at sea and across the intertidal zone.
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Data Collection Locations
The extent of the at-sea survey area (including reference sites) is not predicted to extend beyond 2 tidal excursions
from the Initial Scoping Land (see Figure 3.5).
Intertidally, the survey area will extend along the coastal frontage of the Initial Scoping Land, plus a 500m buffer
either side.

Data Collection Methods
At-sea survey work
Offshore survey work will be based on standard ship transects methods as detailed within Camphuysen et al, 2004.
These methods are well defined for offshore bird distribution monitoring, particularly in relation to marine wind
farm applications, and are widely accepted as suitable for bird distribution and abundance surveys. However, there
is concern that flighty species, such as common scoter and red-throated diver, may be under-recorded by boatbased surveys. This will be addressed by adherence to the published methodology in terms of locating a dedicated
scoter/diver observer in the front of the boat. Boat based in-line transects following a predetermined course (see
Figure 3.5) will be undertaken over the survey area. Two observers will record birds within sub-bands and with
snap-shots for flying birds and incorporate recording of a full suite of behavioural activities. Surveys will not take
place in sea states 5 or higher.
The possibility of supplementing the boat-based surveys by aerial surveys is also under consideration.
Intertidal survey work
Intertidal survey work will record distribution and abundance of waterbirds utilising the near shore and shoreline
areas within 500 m of the proposed site for feeding, foraging and loafing using a predetermined transect and
specific observation points. Survey work will entail a single surveyor making two surveys per month with one visit
to cover the period 3 hours before high tide to 3 hours after high tide and one visit to cover the period 3 hours
before low tide to 3 hours after low tide. The location, numbers and activity of all key species will be recorded on
standardised field survey recording sheets.

Data Presentation
All data will be tabulated and transferred to an ArcGIS platform. Maxima and mean abundance counts will be
tabulated and where appropriate illustrated in figures. All boat based survey data will be processed with Distance
Sampling software to ensure full distribution/abundance reporting, result will be displayed in a combination of
density distribution maps and accompanying data tables. Summary charts and figure will be produced for each
species/season and tide state where appropriate.
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Data Collection Programme
Offshore boat based survey work will be undertaken initially for a 12 month period, whilst the intertidal survey
work will be undertaken during the migration (September-October and March-May inclusive) and wintering
(November – February inclusive) periods accounting for a single season of each. The at sea surveys will be
undertaken monthly in acceptable weather conditions whilst the intertidal surveys will be undertaken twice monthly
over varying tide height and states. If important numbers of key species are recorded then consultation with
statutory bodies would need to be undertaken and a second year/season of survey work may be required.

3.1.6

Marine Mammal Surveys

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on marine mammals caused by
direct (e.g. noise or vessel disturbance) or indirect (e.g. changes to prey abundance / distribution as a result of
thermal or chemical changes) effects. The work must also be sufficient to establish a comprehensive baseline
against which such potential effects may be assessed.
For the purposes of this report, ‘marine mammals’ is taken to include not only pinnipeds (seals) and cetaceans
(whales and dolphins) but also basking sharks and sea turtles, due to the broad similarities which exist in their
ecology.

Data Requirement
The survey work will collect data on the use of the area by marine mammals, including the intertidal area, where
appropriate, in relation to the potential for seal haul-out areas.

Data Collection Locations
The extent of the at-sea survey area (including reference sites) is not predicted to extend beyond 2 tidal excursions
from the Initial Scoping Land (see Figure 3.1).
Intertidally, the survey area would extend along the entire coastal frontage of the Initial Scoping Land, plus a 500m
buffer either side.

Data Collection Methods
At-sea Survey Work
At-sea surveys for marine mammal activity will consist of two broad methodologies: effort-based transect surveys
conducted in conjunction with the ornithological surveys and the use of ‘platforms of opportunity’ during all other
at-sea surveys, e.g. benthic ecology. Effort-based transect surveys will follow the standard ship transect approach
proposed for the monthly ornithological surveys, as generally accepted as suitable for establishing the distribution
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and abundance of marine mammal populations within study areas. The survey vessel will follow a pre-determined,
repeatable course over the survey area, with a dedicated marine mammal observer present on each survey. The
marine mammal observer will record all marine mammal activity within a set arc from the vessel, noting all
information as required under the Joint Cetacean Protocol (JCP), i.e. the full suite of species and behavioural
information. Information may be recorded in all sea states but will only be analysed when collected in sea states
0-3.
In addition to the survey transects, information on marine mammal sightings will also be recorded from any other
at-sea surveys undertaken in conjunction with the project, e.g. the collection of benthic ecology samples. Where
possible, the same datasheets will be used as for the transect surveys. Such data will not, by necessity, be effortbased, nor recorded by a dedicated marine mammal observer; therefore it will be used as ‘anecdotal’ evidence only
and not included within any statistical analyses completed.
Intertidal Survey Work
It is not intended to undertake targeted marine mammal surveys within the intertidal area; however, during the
proposed suite of surveys within this area, it is proposed to record any marine mammal activity observed, either atsea or within the intertidal area itself, e.g. the presence of hauled-out seals. The extent of survey work will vary
depending on the primary works being completed; however, it is anticipated that at a minimum it will cover the
shoreline within 500m of the Initial Scoping Land.

Data Presentation
All data collected through either survey methodology will be tabulated and transferred to an ArcGIS platform for
further analysis and presentation. The distribution of marine mammal observations will be presented graphically in
relation to the proposed development, where appropriate, and should a sufficient level of information be gathered, a
combination of density distribution maps and accompanying data tables will be produced. Summary charts and
figures will be produced as appropriate, showing temporal changes, for example seasonal or tidal state variation.

Data Collection Programme
The at-sea surveys will be undertaken initially for a 12-month period. The intertidal surveys will not be completed
on a formal timetable, as this will depend on suitability of conditions for completion of, for example, the intertidal
walkover survey. However, where observations are undertaken in line with intertidal bird surveys, the frequency
will be more structured, for example, being completed in conjunction with migration surveys from September to
October and March to May, inclusive, and the wintering surveys from November to February, inclusive.
For both the at-sea and intertidal surveys, should potentially significant numbers of key species be recorded, then
consultation will be undertaken with the statutory nature conservation bodies, to determine whether additional
surveys are required.
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3.2

Associated Developments Survey Plan

As the footprint and uses of AD Sites are further confirmed, survey needs will be addressed and planned as has
been undertaken for the Initial Scoping Land in Section 3.1. Based on current knowledge of the locations of AD
Sites (Figure 1.2), it is not expected that any changes to the extents or scope of marine ecology surveys identified
in relation to the Initial Scoping Land will be required.

3.3

Monitoring

Survey plans as identified in this report have been designed to provide a robust baseline which will facilitate EIA
assessment and also any subsequent monitoring needs. Monitoring requirements would be discussed with the
appropriate organisations once data gathering and assessment stages have been completed.
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4.

Summary of Survey Activities

A list of surveys (as detailed in Section 3), together with summary information about the survey programme, is provided in Table 4.1.

Table 4.1

Survey Summary

Months within which surveys can be undertaken

Survey

J

F

M

A

M

J

J

A

S

O

N

D

Anticipated start date

Intertidal survey (single)

April 2015

Benthic survey (single)

April 2015

Fish survey (quarterly)

March 2015

Phytoplankton survey (monthly)

April 2015

Zooplankton/ Ichthyoplankton surveys (monthly)

April 2015

Ornithology survey (intertidal) (monthly)
Ornithology survey (at-sea), with marine mammal observer (monthly)
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1.

Introduction

1.1

Background and Purpose of this Report

NuGeneration Limited (NuGen) is currently working on detailed plans for developing its ‘Moorside Project’, to
construct and operate a new nuclear power generating station, which when operational will be called the ‘Moorside
Power Station’. This will be located on land within the area referred to as the ‘Moorside Search Area’, which is
located within the district of Copeland in the county of Cumbria, to the west and north of the existing Sellafield
Complex. Current activities being undertaken at the Sellafield Complex include: the decommissioning of
redundant buildings, spent fuel management and the safe management and storage of nuclear waste.
NuGen will apply to the Secretary of State under The Planning Act 2008 (as amended) for a Development Consent
Order (DCO) to construct, operate and maintain the Moorside Project which encompasses both the Moorside Power
Station (being a Nationally Significant Infrastructure Project [NSIP]) and ‘Associated Development’ (AD),
comprising both temporary and permanent works which are required for the construction and operation of the
Moorside Power Station. The AD will take place both at the Moorside Search Area and at other ‘off-site’ locations.
The Moorside Project will require an Environmental Impact Assessment (EIA) to be undertaken and an
Environmental Statement (ES) to be delivered alongside the application for DCO under The Planning Act 2008. At
present, it is considered that a planning application under the Town and Country Planning Act 1990 (as amended)
to the Local Planning Authority (Copeland Borough Council) in respect of the Moorside Search Area, may also be
required for any works that need to be carried out in advance of a DCO application. To ensure a comprehensive
EIA in support of the DCO application, the potential for all site preparation works to be covered within the DCO
application has been taken into consideration in the environmental survey work and will be incorporated into the
final environmental assessments.
An environmental risk assessment will also need to form part of applications for Environmental Permits for water
discharge activities and radioactive substances activities (among others). These assessments will need to include
assessment of effects on marine conservation zones (MCZ) and be supported by assessments in relation to the
Water Framework Directive (WFD) (2000/60/EC) and the Marine Strategy Framework Directive (MSFD)
(2008/58/EC).
Amec Foster Wheeler Environment & Infrastructure UK Ltd. (Amec Foster Wheeler) was commissioned in April
2014 to initiate the EIA and environmental baseline survey work that NuGen is required to carry out to inform the
preparation of the ES to support the DCO application. The initial EIA work, which involved data collection, site
visits, early consultation and project planning, was referred to as Phase 1a. In July 2014, Amec Foster Wheeler
was commissioned to carry out the second phase of EIA work (Phase 1b). Also as part of this phase of work, Amec
Foster Wheeler was commissioned to initiate work to support a separate assessment in relation to European and
Ramsar Sites under the Habitats Directive1 and the Conservation of Habitats and Species Regulations 2010 (as
1

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora
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amended) hereafter referred to as the Habitats Regulations Assessment (HRA). The Phase 1b work commenced
with the preparation of this Survey and Monitoring Plan (SMP) document and a draft EIA scoping report in relation
to the information that we propose should be provided in the ES for the Moorside Project together with a draft
‘initial Evidence Plan’ as part of the HRA process (see Department for Environment, Food and Rural Affairs,
2012).
This SMP was written in order to inform initial consultation, including with the following organisations:
 Environment Agency;
 Natural England;
 Cumbria County Council;
 Copeland Borough Council;
 Cumbria Wildlife Trust; and
 Royal Society for the Protection of Birds (RSPB).
These organisations were asked for their comments on the draft survey and monitoring proposals that are set out in
Section 3 of this report. The proposals were then revised in the light of the comments that were received and
comments incorporated into the draft EIA Scoping Report and initial Evidence Plan. The Scoping Report will then
be submitted to The Secretary of State through The Planning Inspectorate (PINS) together with a request (under
The Infrastructure Planning (Environmental Impact Assessment) Regulations 2009 [SI No. 2263] – hereafter
referred to as the DCO EIA Regulations) for it to provide NuGen with a Scoping Opinion relating to the Moorside
Project. The initial Evidence Plan has been issued to inform ongoing discussions with Natural England and others
regarding the HRA process.
PINS will use the EIA Scoping Report to consult with a wide range of organisations regarding the scope of the
assessment to be reported in the ES. The purpose of this SMP was to generate early feedback to Amec Foster
Wheeler on consultees’ view about the scope of survey and monitoring work that Amec Foster Wheeler proposes to
carry out to inform the preparation of the ES. This, in addition to comments supplied to NuGen in early 2014 on
the EIA technical specifications from Natural England, the Marine Management Organisation and Environment
Agency and other consultees, have assisted Amec Foster Wheeler in the preparation of a more robust Scoping
Report than would otherwise be the case, which, in turn, is expected to reduce the extent and focus of comments
that consultees make to PINS through the consultation that it carries out to inform the Secretary of State’s Scoping
Opinion.
Following the issue by PINS of the Scoping Opinion, the subsequent key steps in the DCO EIA process are likely
to be as follows:
 April 2015 – DCO Stage 1 Consultation;
 April 2016 – DCO Stage 2 Consultation; and

© Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. C32581-G-GOS-056

3

 Early 2017 – DCO submission.
This SMP document is designed to inform a robust assessment of potential effects following a review of baseline
surveys and existing data, and based on a full understanding of the nature and scope of the Moorside Project.

1.2

Outline Description of the Proposed Development

The Moorside Project involves the development of a new nuclear power generating station of up to 3.4 GW
capacity including up to three nuclear reactors of Westinghouse AP1000® design. This NSIP will make a
substantial contribution to supplying the UK’s future energy needs and, in accordance with government policy for
new nuclear projects, should be brought forward at the earliest opportunity.
The nuclear reactors which form part of the nuclear island together with the balance of plant and ancillary
structures are proposed to be sited within the Moorside Search Area identified on Figure 1.1. Note that the land
area illustrated on this Figure includes land that may be required for construction purposes and which will extend
beyond the footprint of the permanent Moorside Power Station. The construction area will accommodate a range
of land uses including (but not necessarily limited to) temporary stockpiling of excavated soils, plant and
equipment laydown areas, temporary warehousing and fabrication buildings, contractors offices and welfare
facilities etc. For the purposes of the environmental survey work, the Moorside Search Area consists of the
following areas:
 Initial Scoping Land – This area is consistent with the EIA Scoping Report and details land upon
which the survey works outlined in this SMP are based; and
 Additional Scoping Land – Provisional additional search area land has been included within the
Moorside Search Area which may be required to accommodate elements of the Moorside Project
which are still being established and therefore have not been fully confirmed yet. This additional
search area land has not been considered within the SMPs, however relevant survey works outlined
will be expanded to accommodate this additional search area land should the requirement be
identified.
It is currently proposed that cooling water for the Moorside Power Station will be drawn from the sea via an intake
structure (or structures) mounted on the sea bed and conveyed via a tunnel (or tunnels) under the seabed to the
power station with the requirement for a pumping station to overcome the head difference. It is likely that the
cooling water intake(s) will be located approximately 2 to 6 km offshore. Due to geological considerations in
relation to tunnelling, it is most likely that the cooling water intake(s) and discharge tunnels will proceed seawards
at an angle to the shore, with a bearing from the Initial Scoping Land between west and north-west.
Cooling water would be returned to the sea via a dedicated outfall tunnel under the seabed, and the discharge
structure is also likely to be located within the same range of distances offshore. A range of process effluents and
surface water drainage from site are also likely to be discharged into the sea with the cooling water.
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It is currently proposed that a Marine Offloading Facility (MOLF) would be built to support construction activities
and enable the delivery of large components during the construction of the Moorside Power Station. A beach
landing facility and/or a jetty are currently under consideration for this purpose and it is possible that a proportion
of the required bulk construction goods would also be delivered via the MOLF. The specific location of the MOLF
has yet to be determined but current studies suggest that the preferred location for the MOLF is for this to extend
into the near shore across the intertidal area within the Moorside Search Area identified on Figure 1.1.
As outlined above, a number of off-site (outside of the Moorside Search Area) developments comprising AD Sites
within the meaning of The Planning Act 2008 will also be required to support the construction of the Moorside
Power Station. These ADs could include (but not necessarily be limited to): construction worker accommodation,
Park and Ride facilities, freight logistics and postal/courier consolidation facilities etc. Potentially suitable sites for
AD activities are currently under consideration by NuGen, with the current list of potential search areas where AD
Sites could be built highlighted on Figure 1.2. As such environmental survey and monitoring requirements with
respect to AD sites are also included within this SMP. However, evaluation of alternative AD Sites is still under
way at this time (April 2015) and will be reviewed throughout the EIA process, so as to accommodate potential
changes in baseline monitoring requirements and to ensure that regard can be had to consultation responses.
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2.

Basis of Survey Design and Planning

Prior to the preparation of this survey and monitoring plan, a preliminary desk study and review of available data
was undertaken to identify data gaps and the surveys required to fill these gaps to support the preparation of a
robust ES. The survey design has also taken into account the preliminary project design details presented in
Section 1 above and an “enveloping” approach has been adopted to allow sufficient spatial coverage to
accommodate uncertainties in the design as far as is reasonably foreseeable at the present time (April 2015).
In addition to publicly available data Amec Foster Wheeler has undertaken a series of surveys from 2010,
summarised in Appendix A, and the findings of these surveys have been used to inform the proposed survey and
monitoring requirements presented herein.
Table 2.1 summarises the data accessed and or identified to date. Should further datasets become available, the
survey and monitoring requirements would be assessed and amended as appropriate.
Table 2.1

Data Sources Used for the Basis of Survey Planning

Name

Brief Description

Source

Statutory
designated sites

Records of statutory designated biodiversity sites

Multi-Agency Geographic Information for the
Countryside (MAGIC) – publically available on-line
information service: www.magic.gov.uk

Non-statutory
designated sites

Records of non-statutory designated biodiversity sites (County
Wildlife Sites)

Cumbria Biodiversity Data Centre (CBDC)

Sites of
Invertebrate
significance

Records of Sites of Invertebrate Significance (SIS)

Cumbria Biodiversity Data Centre (CBDC)

Local biodiversity
Action Plan (BAP)
species/habitats

Assessment of local (Cumbria) BAP species and habitats potentially
present in the vicinity of the Initial Scoping Land

Cumbria BAP (CBAP) at
http://www.wildlifeincumbria.org.uk/cbap/index.asp

Legally protected
and otherwise
notable species
records

Records of protected or otherwise notable species within the grid
square NY00 which encapsulates the Intial Scoping Land

National Biodiversity Network database –
publically available on-line data resource:
www.nbn.org.uk

Legally protected
and otherwise
notable species
records

Data provided for records held of legally protected or otherwise
notable species within 3 km of the Initial Scoping Land boundary
(1 km for aquatic invertebrates, and extended to 10 km for bats),
which includes records provided by a number of specialist recording
groups (see below)

Cumbria Biodiversity Data Centre (CBDC) –
collects and manages biological data from a
number of other groups and organisations

EA Aquatic
macroinvertebrate
monitoring data

Aquatic macroinvertebrate data from four sites within or in close
proximity to the study area, on New Mills Beck, Kirk Beck, the Ehen
and the Calder.

Environment Agency

Data from New Mills Beck (provides context i.e. outside of potential
zone of influence) and Kirk Beck available for 2004 only. River
Calder data available from 2002 to 2009. Data from the Ehen
available from 2002 to March 2012.
WFD water body

WFD characterisations reported by the EA include freshwater
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Name

Brief Description

Source

status

invertebrate data (supporting ecological status class).

at: http://maps.environmentagency.gov.uk/wiyby/wiybyController?ep=maptopi
cs&lang=_e)

AMEC Extended
Phase 1 Habitat
Survey and other
targeted surveys

AMEC undertook various preliminary surveys of areas corresponding
approximately with the current extent of the Initial Scoping Land and
parts of the perimeter area during the period 2010-2012. Preliminary
surveys comprised Extended Phase 1 Habitats; habitat assessments
and surveys for various legally protected and otherwise notable
species including great crested newt, natterjack toad, badger, bats,
reptiles, squirrels, otter, water vole, terrestrial invertebrates,
terrestrial birds and freshwater macroinvertebrates.

AMEC unpublished
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3.

Survey and Monitoring Proposals

This section details the surveys that are proposed to be carried out to inform the baseline description that will be
included in the ES. The data collected as part of the EIA will also be used to form part of the HRA evidence base
and other scheme considerations and studies, such as the identification of areas for potential mitigation and
enhancement proposals .
The survey areas referred to for all surveys other than freshwater macroinvertebrates are shown on Figure 3.1. This
is namely the Initial Scoping Land plus a 250 m buffer referred to as the perimeter area in this SMP which has been
established to allow assessment of receptors which have the potential to be affected by works within the Initial
Scoping Land.

3.1

Initial Scoping Land Survey Plan

3.1.1

Phase 1 Habitat Survey

Purpose of the Survey
This survey work is required in order to update the earlier Phase 1 habitat surveys undertaken by Amec Foster
Wheeler so that upon submission of the ES survey are less than 3 years old and to ensure that these cover all areas
that could be directly or indirectly affected. Phase 1 Habitat surveys provide a baseline against which to assess
habitat change and also to enable the identification of those areas of greater botanical interest that require more
detailed study of the vegetation. The surveys will also be integral to interpreting the findings of faunal surveys.

Data Requirement
The requirement is to map the habitats of the entire survey area, target noting areas of particular interest with the
aim to identify habitat features of ecological interest present on site.

Data Collection Locations
The survey will cover the whole of the Initial Scoping Land and the perimeter area.

Data Collection Methodology
The survey will follow current best practice guidance for Phase 1 Habitat Survey as detailed in Joint Nature
Conservation Committee (JNCC) (2010). The survey will ground-truth and update existing data from surveys
undertaken at the site during 2010 and 2012, and full survey will be undertaken of areas of land which have not
previously been surveyed. Distinct habitat types will be identified and mapped, and any features of nature
conservation interest will be subject to a more detailed description in a target note.
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Additionally, the survey will include a search for the presence of Schedule 9 invasive non-native plant species2
such as Japanese knotweed (Fallopia japonica) and Himalayan balsam (Impatiens glandulifera). This survey will
also include an initial assessment of potential for presence of important hedgerows3 and veteran or ancient trees.

Data Presentation
The survey results will be presented as a Phase 1 habitat plan in line with the standard habitat coding outlined in the
JNCC guidance, supported by a technical note.

Data Collection Programme
The Phase 1 Habitat survey will be undertaken between May and September 2015; within the recommended survey
period as per the standard guidance (JNCC, 2010).

3.1.2

NVC (National Vegetation Classification) Surveys

Purpose of the Survey
This survey work is required in order to inform the assessment of potential direct and indirect effects of
construction and operation on areas of vegetation of conservation interest, and to provide a baseline against which
changes to areas of retained vegetation can be monitored, if required, during construction and operation.

Data Requirement
Details of the species composition and structure of the plant communities with potential high conservation value.

Data Collection Locations
Following the Phase 1 surveys undertaken to date and a desk top review, the areas identified as requiring NVC
surveys are Low Church Moss Site of Special Scientific Interest (SSSI), Starling Castle County Wildlife Site
(CWS), Sellafield Tarn CWS and Nursery Wood (see Figure 3.1). Other areas may be added to this list if it is
considered that NVC will help to undertake the assessment of impacts on biodiversity receptors they support or will
inform the development of any mitigation or compensatory measures should these be required.

2
Schedule 9 of The Wildlife and Countryside Act 1981 (as amended) identifies a number of invasive non-native plant species which are deemed to have
serious negative impacts on native British species, public health or the economy. Under this Act it is an offence to plant or otherwise cause to grow in the wild
any plant which is included in Schedule 9 of the Act.

3

Hedgerow Regulations 1997.
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Data Collection Methodology
NVC surveys will be based on National Vegetation Classification: Users’ Handbook (Rodwell, 2006).
Homogenous stands of vegetation will be delineated and an appropriate quadrat size will be used to record
vegetation present within the quadrat and relative abundance of species. Plant communities will be identified using
floristic tables presented in British Plant Communities Volume 1-5 (Rodwell eds, 1991-2000).

Data Presentation
Data will be presented as vegetation community maps using standard NVC codes, or bespoke codes where
communities do not fit the standard ones. These will be accompanied by quadrat composition floristics tables, and
summary descriptions of plant communities.

Data Collection Programme
Depending on the plant communities present, NVC surveys will take place between March and October 2015.

3.1.3

River Habitat Survey

Purpose of the Survey
This survey work is required in order to inform the assessment of potential direct effects of construction on the
habitats of the River Ehen, including its channel, banksides and bank tops, and provide a baseline against which to
monitor any changes to these and to inform any need for mitigation.

Data Requirement
A survey of the physical character and quality of the habitats in the lower River Ehen using a quantitative
methodology which allows comparison with other sites and provides a robust basis for monitoring of changes over
time.

Data Collection Locations
The lower River Ehen from Braystones Bridge down to the point where the river discharges onto the foreshore,
ensuring that the survey extends to at least the upper limit of the area covered by the intertidal benthic survey
programme (see marine Ecology SMP). This survey would include the reaches of Kirk Beck and Black Beck that
are within or border the Initial Scoping Land, also extending immediately upstream and downstream of the Initial
Scoping Land.

Data Collection Methodology
The River Habitats Survey field survey manual (Environment Agency, 2003).
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Data Presentation
RHS forms, photographs and report.

Data Collection Programme
The River Habitat Survey will be undertaken during suitable low flow conditions during 2015.

3.1.4

River Corridor Survey and Aquatic Macrophyte Survey

Purpose of the Survey
This survey work is required in order to inform the assessment of potential direct effects of construction on the
vegetation of the River Ehen, including its channel, banksides and bank tops, and provide a baseline against which
to monitor any changes to these and to inform any need for mitigation.

Data Requirement
A survey of the vegetation in the lower River Ehen using quantitative and qualitative methodologies which allow
comparison with other sites, provide a robust basis for monitoring changes over time, and sufficient detail to enable
planning of any mitigation required.

Data Collection Locations
The lower River Ehen from Braystones Bridge down to the point where the river discharges onto the foreshore,
ensuring that the survey extends to at least the upper limit of the area covered by the intertidal benthic survey
programme (see marine Ecology SMP). This survey would include the reaches of Kirk Beck and Black Beck that
are within or immediately border the Initial Scoping Land, also extending immediately upstream and downstream
of the Initial Scoping Land.

Data Collection Methodology
Two methodologies designed to provide a robust quantitative and qualitative data set.
 Standard LEAFPACS (Prediction and Classification System for Macrophytes) Method (WFDUKTAG, 2014), which is the method adopted for assessing WFD (Water Framework Directive)
Ecological Status. Survey reaches are each 100 m long, and we propose to use five – one per km
within the study area Braystones to shore.
 ‘Enhanced’ River Corridor Survey (RCS). This would be standard RCS method (NRA, 1992) but
enhanced to include more detailed recording and mapping of in-channel and bank macrophyte
communities including bryophytes, focusing on representative and notable communities, to make it
suitable for EIA purposes.
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Data Presentation
Vegetation maps, photographs and report.

Data Collection Programme
The LEAFPACS and RCS surveys will be undertaken during suitable low flow conditions during 2015.

3.1.5

Terrestrial Invertebrates

Purpose of the Survey
Several potentially rich invertebrate habitats have been identified through previous survey work, particularly within
biodiversity sites that have been designated for their invertebrate interest, Figure 3.1. Further survey work is
required in these areas in order to inform the assessment of potential direct and indirect effects on construction and
operation on areas of particular value for terrestrial invertebrates.

Data Requirement
Key target groups for survey will be those for which Low Church Moss SSSI, Sellafield Disused Railway Line SIS
and Braystones, River. Ehen SIS have been designated; surveys will also target legally protected species, species of
principal importance for biodiversity, Cumbria BAP priority species, Red Data Book species and Nationally Scarce
species.

Data Collection Locations
Key areas identified through previous survey and habitat assessment are Low Church Moss SSSI, Sellafield
Disused Railway Line SIS and Braystones and the River Ehen SIS.

Data Collection Methodology
Surveys will be based around taxonomic group and target Protected, UK BAP, Cumbria BAP, IUCN, Red Data
Book and Nationally Scarce species and would include sweep netting (for web-building spiders, Heteroptera,
Diptera, bees and wasps) and pitfall trapping (for ground living spiders and beetles). Survey effort and
methodologies will be further refined as more details of the construction and siting within the Initial Scoping Land
are known alongside a review of invertebrate records held by stakeholders.

Data Presentation
The results of the invertebrate surveys would be presented in a technical note with accompanying figures, suitable
for inclusion as an appendix to the Biodiversity chapter of the ES.
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Data Collection Programme
Surveys will be carried out at various times of year depending on the taxonomic groups, as indicated in the
methodology above, being targeted; most will be undertaken between April and September 2015.

3.1.6

Badger

Purpose of the Survey
Surveys to date highlight a resident badger population of multiple family groups within and nearby the Initial
Scoping Land (setts identified in the locations of Nursery Wood, along the disused railway and the woods around
Pelham House and Calder Bridge). Further detailed survey work is required in order to inform the assessment of
potential effects on badger caused by loss of habitat and disruption to movements, and to inform mitigation
proposals.

Data Requirement
Details of the size and distribution of setts and the pattern and intensity of signs of badger activity is required to
update and extend the findings of the surveys undertaken to date. The territorial ranges of badger social groups
using the site needs to be determined.

Data Collection Locations
A preliminary badger walkover survey will cover the Initial Scoping Land and perimeter area to determine the
location of badger setts and activity. The survey locations for a subsequent badger bait marking study will be
determined by the preliminary walkover survey; therefore information on survey locations will be available at an
appropriate juncture following the preliminary survey.

Data Collection Methodology
A walkover survey to map current badger setts, paths and signs of foraging and other activity based on the
Inverness Badger Survey methodology (Scottish Natural Heritage, 2003). This will be followed by a bait-marking
study to establish the home ranges of the social groups making use of the Initial Scoping Land, based on Delahay et
al. (2000).

Data Presentation
Based on the results of the badger walkover survey, the type of any badger setts identified would be classified in
accordance with standard sett types from the following: main sett; annexe sett; subsidiary sett; or outlier sett. The
results of sett classification, along with any other badger evidence recorded (such as latrines, snuffle holes and
footprints) would be mapped using GIS software to show the distribution of badger activity within the survey area.
This would be used to target the bait marking study.
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The results of the badger bait marking study would be mapped using GIS and analysed using minimum convex
polygon (MCP) method to determine the territory size of individual badger social groups. The outcome of the
MCP analysis will be overlaid over habitat data derived from the Phase 1 habitat survey. Habitat within identified
territory boundaries would then be classified as either primary or secondary foraging habitat, or unsuitable habitat,
and presented in a figure. The area of useable habitat within each territory would therefore be established;
providing a baseline suitable for quantitatively assessing impacts such as habitat loss.
The results of the walkover survey and bait marking study would be presented in a separate badger technical note
with accompanying figures, suitable for inclusion as an appendix to the Biodiversity chapter of the ES.

Data Collection Programme
Walkover surveys will be undertaken during periods of mild weather in February 2015; bait marking will
subsequently be undertaken during February to April 2015 to coincide with optimal conditions, when animals are
most actively marking their territory, and ground vegetation is less well developed.

3.1.7

Bats

Purpose of the Survey
Survey work is required in order to inform the assessment of potential effects on bats caused by direct and indirect
impacts of construction and operation.
A range of bat surveys (including preliminary activity surveys and roost surveys) have been undertaken within
areas of the Initial Scoping Land. The range of habitat types present, including pastures, hedgerows, woodland,
ponds and watercourses provide suitable habitat for commuting and foraging for bats and transect surveys have, to
date, recorded a number of bat species, including species of pipistrelle (Pipistrellus sp.), Myotis and Nyctalus, with
desk study data providing local records of (in addition to the survey recoded species) brown long-eared bat
(Plecotus auritus). There are also buildings and mature trees with bat roost potential although no roosts have been
identified to date in trees and buildings which have been surveyed thus far.
Methodologies followed for the surveys identified above have now been superseded by recent best practice
guidance which generally requires a higher level of survey effort in relation to bat activity and roost surveys, and in
addition the Initial Scoping Land includes additional land parcels to the areas that have been surveyed historically.
Considering this, along with the age of current survey data (collected during 2010-2012), a full programme of bat
surveys in line with current best practice guidance (see below) is required to provide an up-to-date and robust
baseline for assessment.

Data Requirement
A range of preliminary bat roost assessments and bat activity surveys was undertaken across the area corresponding
to a large proportion of the Initial Scoping Land during 2010-2012, but these need to be repeated and extended
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using current (Hundt, 2012) best practice to provide a robust baseline against which to assess impacts and identify
mitigation measures, and representative coverage of the complete Initial Scoping Land boundary.

Data Collection Locations
Roost assessments to take place in the Initial Scoping Land and perimeter area, targeted to potential roost locations.
Activity surveys (transect surveys and static detector monitoring) to take place in the Initial Scoping Land, targeted
according to habitat suitability and roost potential assessments. Targets for roost assessments, transect survey
routes, and static bat detector survey locations will be determined during preliminary site surveys to ground-truth
existing information on suitable habitats and potential roost locations, and assess new areas within the Initial
Scoping Land and perimeter area not previously surveyed. Detailed information on survey locations will therefore
be available at an appropriate juncture following the preliminary survey.

Data Collection Methodology
Following current best practice, as set out in Hundt (2012), for assessing and surveying roosts, and for identifying
areas of importance for foraging and commuting the proposed bat survey programme will include the following
elements:
 Walked/driven transect surveys to comprehensively cover representative habitats within the survey
areas, to record bat activity. Survey effort would be commensurate with the presence of medium value
habitat as identified by the existing baseline studies and field survey evidence;
 Deployment of static bat detectors to provide monitoring of bat activity over consecutive nights; rate
of deployment of static detectors would be commensurate with the presence of medium value habitat
as identified by the existing baseline and survey evidence; and
 Bat roost assessments to establish the potential of built structures and trees to support roosting bats
(i.e. low, moderate, or high). Following roost assessments, the requirement for bat roost surveys
would be determined, whereby those built structures and trees assessed as having low or greater
potential to support roosting bats may require dusk emergence/dawn return surveys commensurate
with the level of roost potential. It is envisaged that these surveys would be undertaken during 2016 if
required.

Data Presentation
The results of the bat roost assessments would be mapped using GIS, and presented using a traffic light system
showing those structures with low, moderate and high roost potential.
The results of bat activity transect surveys will be mapped using GIS, and presented in a figure to indicate the
distribution of species encountered throughout the survey area, relative abundance of records, and their associated
activity.
Recordings from static bat detectors will be digitally analysed to confirm the species present, and number of calls
recorded for each species. Data will be presented using tables and charts to show the spatial and temporal
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distribution of species and their relative abundances, in relation to monitoring locations throughout the study area
and throughout the survey period. Species data will be analysed in relation to sunset and sunrise times, and the
times that different species typically emergence/return to roosts, to indicated the potential for bat roosts to be
present in the vicinity.
The results of the bat roost assessments, activity transect surveys and static detector monitoring would be presented
in a separate bat technical note with accompanying figures, suitable for inclusion as an appendix to the Biodiversity
chapter of the ES.

Data Collection Programme
Roost assessments can be undertaken at all times of year. Activity surveys and static detector monitoring would be
undertaken monthly between April and October 2015.

3.1.8

Natterjack Toad (NTJ)

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on natterjack toad (NJT) caused
by land take or indirect changes e.g. surface hydrological pathways, and to develop mitigation measures should
these be required. It is also acknowledged that active NJT conservation is being undertaken within the local area,
including monitoring and management of existing habitat and the creation of new areas of NJT habitat.

Data Requirement
Previous AMEC surveys identified possible NJT breeding in the south of the Initial Scoping Land (vicinity of
Watch Hill). This remains unconfirmed, but the Starling CWS is designated in part for its NJT translocation
potential, and an updated assessment of current status of NJT and the potential of the Initial Scoping Land to
support this species is required.

Data Collection Locations
Surveys will cover areas of suitable aquatic and terrestrial habitat within the Initial Scoping Land and 250m
perimeter zone, primarily focusing on habitats around Starling Castle and south-west coastal habitats within
approximately 500m inland from the high tide level, and potentially suitable habitat adjacent to Sellafield disused
railway line, Figure 3.1. A preliminary survey of suitable habitat areas will be undertaken during spring 2015 to
identify the presence of ephemeral waterbodies. Information on survey locations will be available at an appropriate
juncture following the preliminary survey.
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Data Collection Methodology
Survey methods will follow current best practice (Beebee and Denton, 1996) and will include a range of techniques
to establish presence/absence (calling surveys, refugia searches and torchlight surveys) and, should this be required,
population size.

Data Presentation
The results of the desk-based assessment and habitat screening exercise would be mapped using GIS and presented
to show areas of terrestrial habitat and ponds identified as having suitability to support NJT. Following NJT
presence/likely absence surveys, this output would be updated to show where NJT have been found to be
present/likely absent.
The results of the NJT desk-based assessment and habitat screening exercise, and subsequent presence/likely
absence surveys would be presented in a separate NJT technical note with accompanying figures, suitable for
inclusion as an appendix to the Biodiversity chapter of the ES.

Data Collection Programme
April to September 2015 in suitable weather conditions.

3.1.9

Great Crested Newt (GCN)

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on great crested newt (GCN)
caused by land take or indirect environmental effects such as alterations to surface hydrology.

Data Requirement
Pond assessments and presence/absence surveys undertaken during 2010-12 did not reveal any GCN in the survey
areas which covered the greater part of the Initial Scoping Land and perimeter area. However, presence/likely
absence surveys need to be repeated to ensure a robust, comprehensive and up-to-date (relating to Natural England
guidance) baseline data set on which to base impact assessment.

Data Collection Locations
The GCN surveys will include all water bodies identified as having suitable habitat to support GCN (i.e those
achieving at least ‘below average’ suitability) within the Initial Scoping Land and perimeter area (Figure 3.1). As
GCN are known to utilise terrestrial habitat that is 500m from a breeding pond the perimeter area will be extended
from 250m to 500m around the Initial Scoping Land boundary for the purpose of the GCN surveys. This is to
account for potential effects on newt populations that may breed in ponds that are upto 500m away from the Initial
Scoping Land boundary but which may disperse into or across the Initial Scoping Land.
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A desk based assessment and pond screening exercise will be undertaken to confirm continued presence of ponds
previously surveyed, and identify any additional waterbodies in line with the current Initial Scoping Land and
perimeter area. Detailed information on survey locations will be available at an appropriate juncture following this
process.

Data Collection Methodology
Ponds will be subject to an assessment of habitat suitability (based on the Habitat Suitability Index assessment
methodology [Oldham et al, 2000]) to help determine suitability to support GCN. Those waterbodies which
achieve an HSI score of ‘below average’ or above will be subject to GCN eDNA surveys to establish presence
/likely absence (establishing presence of GCN DNA in water samples from ponds) in accordance with current
water sampling and analysis protocol (Biggs et al, 2014) during mid-April to June 2015. If GCN presence is
confirmed using eDNA analysis, population size class assessment surveys may be subsequently required during the
following survey season (2016).

Data Presentation
The results of the desk-based assessment and pond screening exercise would be mapped using GIS and presented to
show ponds identified as having suitability to support GCN. Following eDNA analysis, this output would be
updated to show where GCN have been found to be present/likely absent. Buffers would be included around each
pond to indicate likely associated terrestrial habitat.
The results of the GCN desk-based assessment and habitat screening exercise, and subsequent presence/likely
absence surveys would be presented in a separate GCN technical note with accompanying figures, suitable for
inclusion as an appendix to the Biodiversity chapter of the ES.

Data Collection Programme
Habitat suitability assessment at any time of year; eDNA analysis water sampling would be conducted during midApril to June 2015. Where GCN presence is confirmed through eDNA analysis, GCN population size class
assessment surveys would be recommended for the following survey season during mid-March to mid-June 2016.

3.1.10

Reptiles

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on reptiles caused by either land
take or disturbance, and to allow mitigation measures to be identified at an early stage.

Data Requirement
Distribution and abundance of reptiles.
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Data Collection Locations
Surveys in 2010-2012 identified the land adjoining the coast and along Sellafield Disused Railway Line as the
principal reptile habitats in the area, and surveys established the presence of adder, common lizard and slow-worm.
More detailed surveys of distribution and population size will focus in these areas (see Figure 3.1). Specific
survey locations will be determined through a preliminary habitat assessment to ground truth habitat information
about previous survey areas and assess new areas of suitable habitat in line with the Initial Scoping Land and
perimeter area. Detailed information on survey locations will be available at an appropriate juncture following this
process.

Data Collection Methodology
Surveys will follow current best practice guidance (Froglife, 1999 and Gent & Gibson, 2003), the core techniques
being the use of artificial refuges (‘tinning’) and observation periods in suitable habitat areas.

Data Presentation
The results of the habitat assessment would be mapped using GIS and presented in a figure to show areas of habitat
with suitability to support reptiles. Following reptile surveys, the survey areas and locations of artificial survey
refugia would be mapped using GIS and presented in a separate figure, which would include a summary of the
species found and their relative abundance.
The results of the reptile habitat assessment, and subsequent reptile surveys would be presented in a separate reptile
technical note with accompanying figures, suitable for inclusion as an appendix to the Biodiversity chapter of the
ES.

Data Collection Programme
Principally during April-May and September, but allowing for changes in weather that will affect the periods of
best detection.

3.1.11

Red Squirrel

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on red squirrel which may arise
as a result of either direct land take or indirect impacts.

Data Requirement
Although no signs of either species of squirrel have been found in AMEC’s extended Phase 1 Habitat surveys of
the areas corresponding to the current Initial Scoping Land during 2010-12, red squirrels have been recorded in
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local record centres, and while they are in the process of being displaced in Cumbria by grey squirrels, their
presence at the Initial Scoping Land cannot be ruled out.

Data Collection Locations
Areas of woodland within the Initial Scoping Land and perimeter area.

Data Collection Methodology
A detailed habitat assessment in accordance with best practice guidance (Cresswell et al., 2012) would be
undertaken at the same time as the Phase 1 survey, recording of any squirrel sightings as well as field signs such as
feeding remains and dreys.

Data Presentation
The results of the red squirrel habitat assessment will be mapped using GIS and presented in an annotated figure to
show areas of suitable habitat for shelter, commuting and foraging, overlaid with records of squirrels or their field
signs recorded during the surveys. The suitability, extent and distribution of habitats would then be assessed, and
the capacity of the study area to support red squirrels would be described.
The results of the red squirrel habitat assessment would be presented in a separate red squirrel technical note with
accompanying figures, suitable for inclusion as an appendix to the Biodiversity chapter of the ES.

Data Collection Programme
Suitable weather conditions throughout the year.

3.1.12

Amphibious Mammals

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on otter and water vole which
may arise as a result of either direct land take or indirect impacts e.g. alterations to surface hydrology.

Data Requirement
Surveys in 2010-2012 found signs of otters on the rivers Ehen and Calder, but not on the smaller water courses, and
no signs of water vole have been found to date, although the Initial Scoping Land offers habitat potential. Updated
information is required on the distribution, level and pattern of activity of otter and water vole using water courses
and other associated habitats (e.g. ponds and connective habitats) across the Initial Scoping Land.
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Data Collection Locations
Water courses, ponds and other waterbodies within the Initial Scoping Land and perimeter area. Where suitable
habitat exists, such as woodland and scrub, surveys will be extended off-line from watercourses since such habitat
can support otter rest sites away from watercourses. A desk based assessment will be undertaken to confirm
previous survey locations, and identify any additional suitable waterbodies in line with the current Initial Scoping
Land and perimeter area. Detailed information on survey locations will be available at an appropriate juncture
following this process.

Data Collection Methodology
Repeat surveys, based on searching for signs of activity as detailed in current best practice guidance for otter
(Chanin, 2003) and water vole (Strachan & Moorhouse, 2006), will be undertaken for both species.

Data Presentation
Sections of watercourse within the study area subject to amphibious mammal surveys will be mapped using GIS
and presented in a figure. The results of the surveys will be overlaid on this figure to show the location of rest sites
other field signs such as feeding remains, latrines and footprints.
The results of amphibious mammal surveys would be presented in a separate amphibious mammal technical note
with accompanying figures, suitable for inclusion as an appendix to the Biodiversity chapter of the ES.

Data Collection Programme
For otter throughout the year; for water vole May-September 2015.

3.1.13

Ornithology Surveys (Terrestrial)

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on birds caused by direct (e.g.
land take) or indirect (e.g. construction and operational disturbance) effects. In addition, the survey work must be
set up in such a way as to provide a robust baseline of data against which changes can be detected in any future
surveys.

Data Requirement
The survey work would collect data on the use of the area by bird species within the Initial Scoping Land, Figure
3.1.
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Data Collection Locations
The survey area will comprise the Initial Scoping Land and a surrounding 250 m perimeter.

Data Collection Methodology
Breeding Bird Territory Mapping
A six visit territory mapping survey will be undertaken using the Common Bird Census (CBC) method as detailed
in Gilbert et al. 1998. Visits would be spread evenly between March and June 2015. This method involves
walking all field boundaries slowly to map the identity and activity of all target birds. The CBC method is
designed for monitoring national populations and recommends ten visits, but has been widely adopted for the
purpose of evaluating breeding bird communities on development sites, in which case six visits are considered to be
sufficient. CBC surveys were undertaken of areas corresponding approximately to the Initial Scoping Land in 2010
and the perimeter area in 2012, and hence this would be largely a repeat of those original surveys ensuring that upto-date information is available at the time of submission of the ES.
In addition to the CBC survey, a barn owl survey will be carried out using the methodology set out in Shawyer,
2011.
Winter Bird Transect Survey
This methodology involves walking a set transect route through the survey area, stopping at suitable vantage points
to scan the surrounding land for target species. The survey route is designed to ensure that each field is visible for
the purpose of detecting target species, although generally keeping to field boundaries in order to minimise
disturbance to such species. The method is widely accepted as being suitable to characterise the wintering bird
assemblage on farmland. Four visits would be completed between November 2015 and February 2016. Winter
transect surveys have been undertaken of areas corresponding approximately to the Initial Scoping Land in 2010/11
and the perimeter area in 2013/14, and hence this would be a repeat of those original surveys ensuring that up-todate information is available at the time of submission.

Data Presentation
Figures will be produced using GIS software, and would be presented showing all registrations of target species
during CBC surveys with lines drawn around clusters of registrations from separate visits identifying individual
territories. For winter surveys, fields will be numbered and each target species record will be assigned to a
numbered location. Reports would be produced for the breeding and winter seasons, describing the methods
employed, illustrating the extent of the survey areas and presenting both raw data and summary data.
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Data Collection Programme
Breeding bird territory mapping surveys would be completed between March and June 2015 with winter transect
surveys completed between November 2015 and February 2016; these will be reviewed alongside surveys
previously undertaken between 2010 and 2013.

3.1.14

Aquatic Macroinvertebrate Survey and Monitoring

Purpose of the survey
This survey work is required in order to provide the necessary site specific data on aquatic macroinvertebrate
populations. These data are required to deliver a robust description of baseline conditions against which potential
environmental impacts that may result from the Moorside Project can be assessed. In the absence of mitigation,
there is potential for impacts to arise on aquatic macroinvertebrates caused for example by changes in water quality
or by direct land take.

Data Requirement
Study Area
A study area of 3 km around the Initial Scoping Land has been defined for the purposes of aquatic
macroinvertebrate assessment (Figure 3.2). This study area is consistent with that defined in relation to the surface
freshwater assessment, which is appropriate given that any indirect effects on aquatic macroinvertebrate receptors
would likely be propagated via surface water runoff.
Aquatic Macroinvertebrate Data Requirement
Existing EA data is of limited value to the Moorside Project EIA. The EA’s Kirk Beck data dates from 2004; the
EA’s Calder monitoring location is downstream of the Sellafield Complex approximately 2.5 km downstream of
any direct connectivity with the Initial Scoping Land, and the New Mill’s Beck data (also dating from 2004) is
separated spatially from the Initial Scoping Land by the River Calder and therefore not directly applicable to the
watercourses within the Initial Scoping Land itself. The EA’s Ehen invertebrate data set is the one most directly
applicable to the Moorisde Project. No EA data are available for the smaller watercourses, ditches and tarns that
are a feature of the study area.
The EA is also likely to undertake routine watercourse monitoring of other environmental parameters such as river
habitats (River Habitat Survey) and macrophytes on at least the main rivers (Ehen, Calder and Kirk Beck) within
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the locality of the Initial Scoping Land.

These data may help to inform an assessment of the aquatic

macroinvertebrate baseline situation.
Further to this additional EA data, additional surveys are proposed in order to ensure a robust baseline
characterisation of the aquatic invertebrate fauna. These additional surveys will provide additional data gathered in
accordance with current best practice survey methodologies with which to build upon the snapshot obtained from
the single survey visit in 2012.
Future macroinvertebrate survey will inform EIA baseline characterisation via:
 Characterisation of the invertebrate communities to species level highlighting any rarities or species of
conservation concern present;
 Assessment of the WFD status class for invertebrates (in watercourses) which is a supporting element
for ecological status using the ratio of the observed to expected biotic indices (via for example the
River Invertebrate Classification Tool (RICT)); and
 Assessment of the conservation value of the ponds for invertebrates using taxon richness using the
PSYM (Predictive SYstem for Multimetrics) methodology.

Data Collection Locations
Figure 3.2 shows the proposed freshwater invertebrate monitoring locations. These are largely consistent with
those used in the 2012 snapshot baseline survey, thus allowing consistency with previous data and greater
confidence in derived metrics and characterisations.

In selecting these invertebrate monitoring locations

cognisance has been taken of the location of proposed water quality monitoring locations in order that biological
and chemical data may be directly compared.

Data Collection Methodology
Macroinvertebrate communities will be sampled using standard kick sampling methods (UKTAG 2008) on
watercourses and using standard sweep sampling (Pond Conservation & Environment Agency 2002) from pond
sites.
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Watercourse Sampling
At each lotic site a single three-minute kick sample will be collected following the standard protocol for collecting
and analysing macroinvertebrate samples as employed by the EA (UKTAG 2008) e.g. for the River InVertebrate
Prediction and Classification System (Wright et al. 2000). A 25 cm wide kick sample net with a 1 mm mesh will
be used at all sites. Each kick sample will encompass all the in-stream micro-habitats present at the sampling
location in proportion to their occurrence over the three-minutes sampling time. Where available, the location will
be chosen to correspond with riffle habitat as this is generally the most productive habitat in rivers and streams.
Additionally, a further one-minute hand search of submerged stones, woody debris, plants, tree roots and other
structures will be performed to capture any animals that might have evaded the kick sample. Habitat metrics will
be recorded in order to calculate biotic indices. Samples will be preserved in 80% industrial methylated spirits in
sealed containers for transportation.
Pond Sampling
Sweep samples will be taken based on the PSYM methodology, developed to assess the ecological quality of ponds
(Pond Conservation & Environment Agency (2002)). This method has been widely used in England and Wales and
the survey period is ideally June to August. The snapshot monitoring conducted in October 2012 is considered an
indicative assessment only. For the pond samples the main micro-habitats will be identified and the sampling time
of three minutes will be divided equally between each of the habitats recorded. At small ponds one sample will be
taken whilst at larger ponds two or three samples will be collected from different areas of the pond.
The timed sweep samples will be taken at each pond using a standard 25 cm wide sampling net with 1 mm mesh.
The samples will be taken in wadeable areas of the ponds; at the larger ponds sampling may be restricted to the
wadeable margins. The net will be swept vigorously through the water from side to side in an approximate figure
of eight as the sampler moves slowly forward. Care should be taken not to disturb soft sediments which would
produce large volumes of material in the sample, any harder sediments present will be kicked to dislodge
invertebrates within. Large pieces of vegetation or woody matter will be picked over and washed in the net to
collect invertebrates before being returned to the water. Samples will be preserved in 80% industrial methylated
spirits in sealed containers for transportation.
Invertebrate Identification
Invertebrates will be examined by a suitably qualified freshwater ecologist. Examination of samples will be made
under suitable magnification e.g. using X50 and X100 microscopes.

Identification should employ multiple

standard keys e.g. Dobson et. al. (2012). Specimens will be identified to the appropriate taxonomic level to
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provide a biological assessment of water quality using BMWP4 and ASPT5 scores. A measure of productivity will
be obtained by a total count of invertebrates in each sample.
Species will be checked for rarities using the JNCC6 Taxon Designations spreadsheet (JNCC 2011). This includes
all major conservation designations, for example ‘Habitats Directive’, ‘Red Lists’, the UKBAP7 and the Key
Species as defined for the West Cumbria Coastal Plain.

Data Presentation
Data will be compiled and tabulated following each sampling campaign. The summary baseline freshwater
invertebrate data report will present summarised data (summary data and metrics such as BMWP, ASPT, LIFE8,
PSI9 and RICT10 outputs (allowing WFD status comparison) as appropriate). Spatial trends and population types
will be reported. Historical EA data will be presented in parallel with the data gathered from the proposed surveys.

Data Collection Programme
Watercourse Monitoring
Two watercourse survey campaigns will be undertaken, one during spring (April to May 2015) and one during
autumn (September to October 2015). This approach will allow full characterisation against RICT metrics and
adherence to EA protocol; two surveys allows for seasonal differences in species composition to be taken into
account.
Pond Monitoring
Pond surveys will be undertaken in summer (June to August 2015) to allow detailed characterisation of ponds
(including physical, macrophyte and invertebrate determinands) using the PSYM methodology.

4

BMWP (Biological Monitoring Working Party)
ASPT (Average Score Per Taxon)
6
JNCC (Joint Nature Conservation Committee)
7
UKBAP (UK Biodiversity Action Plan)
8
LIFE (Lotic-invertebrate Index for Flow Evaluation)
9
PSI (Proportion of Sediment-sensitive Invertebrates)
10
RICT (River Invertebrate Classification Tool)
5
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3.1.15

Freshwater Pearl Mussel

Purpose of the Survey
The requirement for this survey remains subject to ongoing data review and consultation on the suitabilility of the
lower Ehen for this species. In the event that the reach of the Ehen that is within the Initial Scoping Land is suitable
for freshwater pearl mussel this survey work would be required in order to inform the assessment of potential
effects on freshwater pearl mussel which may arise as a result of either direct land take or indirect impacts e.g.
alterations to surface hydrology/water quality.

Data Requirement
Freshwater pearl mussels are part of the reason for designation of the River Ehen SAC. Although the Initial
Scoping Land is downstream of the SAC freshwater pearl mussels are legally protected. Therefore, information on
the status of freshwater pearl mussels within suitable reaches of the lower River Ehen that are in proximity to Initial
Scoping Land is required.

Data collection locations
The reach of the River Ehen that is within or borders the Initial Scoping Land, also extending upstream and
downstream of these areas.

Data Collection Methodology
Surveys will be carried out based on standard methods (Young et al. 2003). The survey will include identifying
specific areas within the river that are most likely to support mussels by walking along the river bank and/or
wading in the watercourse. Surveys will then be concentrated in areas containing the most favourable substrate
types and will be undertaken using a bathyscope.

Data Presentation
The results of the freshwater pearl mussel surveys would be presented in a technical note with accompanying
figures, suitable for inclusion as an appendix to the Biodiversity chapter of the ES.

Data Collection Programme
Surveys will be carried during periods of low flow between April and September 2015, or 2016 if access
restrictions and/or flow conditions delay the start of surveys.
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3.2

Associated Development Sites Survey Plan

The scope of the ecological survey work that is required at AD Sites (Figure 1.2) is summarised in the following
sections. The scope of the surveys was informed by site visits undertaken using publicly accessible rights of way
only, and consequently some parts of the AD Sites could only be observed from a distance. Therefore the precise
scope of survey work will be further refined once full site access is possible and once the initial extended Phase 1
Habitat Survey has been completed. At this stage a precautionary approach to identifying future survey
requirements has been adopted. It has been assumed that full access to all sites for survey sites will be obtained by
the beginning of April 2015. If this is not possible, the survey programme will need to be adjusted and some
surveys that would ideally be undertaken in 2015 may have to take place in 2016. Further information on this is
provided in relation to the specific survey types listed below.

3.2.1

Phase 1 Habitat Survey

Purpose of the Survey
Phase 1 Habitat surveys record in a standardised way the baseline distribution of different habitat types against
which habitat loss and/or change can be assessed. Areas of habitat that are potentially of notable nature
conservation value, warranting more detailed botanical surveys, are also identified. This survey work is also
required in order to inform/refine the final scope of other ecological surveys, ensuring that all potential ecological
receptors that could be directly or indirectly affected are fully assessed. The habitat survey is also integral to
interpreting the findings of faunal surveys and assessments.

Data Requirement
A map of the habitats throughout the entire survey area, applying standard habitat definitions/categories and
recording areas/features of potentially notable nature conservation value.

Data Collection Locations
The survey will cover the whole of each AD Site and visible/accessible, immediately adjacent/bordering habitats.

Data Collection Methodology
The survey method will follow current Phase 1 Habitat Survey handbook (JNCC 2010). Distinct habitat types will
be identified and mapped, applying standard habitat definitions (JNCC 2010). Any features of potentially notable
nature conservation value will be mapped and described in detail in a series of supporting ‘Target Notes’. The
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survey will record the presence of Schedule 9 invasive non-native plant species11, for example Japanese knotweed
(Fallopia japonica) and Himalayan balsam (Impatiens glandulifera). This survey will also include an initial
assessment of the potential presence of important hedgerows12 and veteran or ancient trees.

Data Presentation
The survey results will be presented as a Phase 1 habitat plan, with habitats mapped in accordance with the
standard colour/acronym coding system (JNCC 2010) and will be supported by an explanatory technical note.

Data Collection Programme
The Phase 1 Habitat surveys of each AD Site will be undertaken as soon as practicable in 2015, within the
recommended survey season (JNCC, 2010), ideally in April 2015 so that they are completed in advance of the
majority of the other ecological surveys outlined below.

3.2.2

NVC (National Vegetation Classification)

Purpose of the Survey
This survey is required in order to inform the assessment of potential direct and indirect effects of the construction
and operation of the proposed development on plant communities that are identified as being of potentially notable
nature conservation value; and to provide a baseline against which changes to areas of retained vegetation can be
monitored, if required, during construction and operation.

Data Requirement
Details of the species composition and structure of plant communities that are potentially of high nature
conservation value.

Data Collection Locations
NVC surveys will be undertaken within habitats identified as being of potentially high nature conservation value
during the Phase 1 Habitat Survey. The requirement for and scope and location of any NVC surveys will therefore
be determined following completion of the Phase 1 habitat surveys.

11
Schedule 9 of The Wildlife and Countryside Act 1981 (as amended) identifies a number of invasive non-native plant species which are deemed to have
serious negative impacts on native British species, public health or the economy. Under this Act it is an offence to plant or otherwise cause to grow in the wild
any plant which is included in Schedule 9 of the Act.

12

Hedgerow Regulations 1997.
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Data Collection Methodology
The survey method will be based on National Vegetation Classification: Users’ Handbook (Rodwell, 2006).
Homogenous stands of vegetation will be delineated and an appropriate quadrat size will be used to randomly
sample this habitat, with species compositon within each quadrat being recorded, including relative abundance of
each species. Plant communities will be identified using floristic tables presented in British Plant Communities
Volume 1-5 (Rodwell eds, 1991-2000).

Data Presentation
Data will be presented as vegetation community maps using standard NVC codes, or bespoke codes where
communities do not fit the standard ones. These will be accompanied by quadrat composition floristics tables, and
summary descriptions of plant communities in a technical note. This will be suitable for inclusion as an appendix to
the Biodiversity chapter of the ES.

Data Collection Programme
NVC surveys will take place between April and October 2015, but could be undertaken in 2016 if access
restrictions prevent this.

3.2.3

River Habitat Survey

Purpose of the Survey
This survey work is required in order to record in a standardised way the geomorphological and ecological
characteristics of watercourses, including the channel, bank face, bank top and adjacent land use. This provides a
baseline against which physical effects on watercourses are assessed and monitored, also informing any need for
mitigation.

Data Requirement
A survey of the physical character, habitat quality and modification of watercourses using a standardised,
quantitative and replicable method that allows comparison with other watercourses and provides a robust basis for
monitoring changes in geomorphology over time.

Data Collection Locations
The reach of the River Ehen that is within AD G and potentially Pow Beck within AD A and Bellhouse Gill within
AD B, also extending upstream and downstream of these AD sites.

Data Collection Methodology
The River Habitat Survey (RHS) manual (Environment Agency, 2003).

© Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. C32581-G-GOS-056

30

Data Presentation
Completed RHS survey forms, supporting photographs and an explanatory technical note, suitable for inclusion as
an appendix to the Biodiversity chapter of the ES.

Data Collection Programme
The River Habitat Survey will be undertaken during suitable low flow conditions during 2015, or 2016 if access
restrictions prevent this.

3.2.4

River Corridor Survey & Aquatic Macrophyte Survey

Purpose of the Survey
River Corridor Surveys will inform the assessment of potential direct effects of construction on the abundance and
distribution of the main riparian and marginal/aquatic vegetation. The survey primarily focuses on the channel,
bank face and bank top and also provides a baseline against which to monitor any changes to this vegetation and to
inform any need for mitigation or river restoration.
More detailed aquatic macrophyte surveys at selected study locations will record species composition and
abundance and inform assessment of potential effects on the flow regime and/or nutrient status of watercourses.

Data Requirement
A map of the approximate distribution of aquatic, marginal and bankside vegetation associated with watercourses
as well as physical features of the watercourses; and a detailed record of the species composition and relative
abundance of aquatic plant species at sensitive and representative study locations/reaches to assess river type,
species diversity and flow and nutrient status.

Data Collection Locations
The reach of the River Ehen that is within AD G and potentially Pow Beck within AD A and Bellhouse Gill within
AD B, also extending upstream and downstream of these AD Sites.

Data Collection Methodology
Two methodologies will be employed to capture a robust quantitative and qualitative data set.
 River Corridor Survey (RCS) would be based on standard RCS method (NRA, 1992) but would be
enhanced to include more detailed recording and mapping of in-channel and marginal/bank
macrophyte communities including bryophytes, focusing on representative and notable communities,
to make it suitable for EIA purposes.
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 The Standard LEAFPACS macrophyte survey method (WFD-UKTAG, 2014) would be employed
which is the standard method adopted for assessing the WFD (Water Framework Directive) Ecological
Status of watercourses. Representative or sensitive survey reaches are selected, each being 100m long,
and surveyed in detail.

Data Presentation
River Corridor Survey maps and supporting photographs and a technical note, including the calculated
LEAFPACS/WFD metrics recorded at each of the macrophyte survey locations – these metrics include for example
indicators of flow, nutrient status, algal cover and plant species diversity. The technical note would be suitable for
inclusion as an appendix to the Biodiversity chapter of the ES.

Data collection programme
The LEAFPACS and RCS surveys will be undertaken during suitable low flow conditions during the period May to
September 2015, or 2016 if access restrictions prevent this.

Pond Ecological Quality Assessment (using PSYM)
Purpose of the survey
The purpose of the survey is to assess the ecological quality of each pond by calculating a number of metrics and
comparing them to reference conditions at non-degraded sites. This informs the assessment of potential effects on
ponds which may arise as a result of either direct land take or indirect impacts e.g. alterations to surface hydrology.

Data Requirement
Physicochemical data as well as information relating to macrophyte and macroinvertebrate communities are
collected at each pond and are used to calculate a number of metrics. The PSYM (Predictive SYstem for
Multimetrics) method (Pond Conservation & Environment Agency 2002) compares these metrics with reference,
non-degraded conditions to assess the ecological quality of each pond.

Data Collection Locations
All ponds within AD A, AD B, AD D, and AD F,.

Data Collection Methodology
Data collection methods are described in Pond Conservation & Environment Agency 2002. Data relating to the
macroinvertebrates communities will be collected by sweep net samples using a standard 25 cm wide sampling net
with 1 mm mesh. The pond macrophytes will be recorded by walking or wading the entire perimeter of each pond.
Areas of deeper water will be sampled using a pond net or grapnel. Physicochemical data is recorded by for
example GPS, geological maps, visual assessment and hand-held pH probe.
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Data Presentation
The results of the PSYM pond assessment would be presented in a technical note with accompanying figures,
suitable for inclusion as an appendix to the Biodiversity chapter of the ES.

Data Collection Programme
Surveys will be carried between June and August (inclusive) 2015, or during the same period in 2016 if access
restrictions delay the start of surveys.

3.2.5

Terrestrial Invertebrates

Purpose of the Survey
Survey work is required in areas of vegetation that are identified (during the Phase 1 Habitat Survey) as potentially
supporting notable invertebrate species and/or diverse/species-rich invertebrate assemblages. These typically
include areas of semi-natural and less intensively managed habitats. This will inform the assessment of potential
direct and indirect effects of construction and operation on terrestrial invertebrates.

Data Requirement
Details of the presence of any legally protected species; species of principal importance for the conservation of
biodiversity; Cumbria BAP priority species; Red Data Book species; and Nationally Scarce species; as well as an
assessment of the diversity and species-richness of invertebrate assemblages.

Data Collection Locations
Areas of semi-natural and less intensively managed habitats within AD Sites that are identified (during the Phase 1
Habitat Survey) as potentially supporting invertebrate species and/or assemblages of notable nature conservation
value. Provisionally these include sites AD A, AD B, AD C, AD D, and AD G.

Data Collection Methodology
Survey methods would include sweep netting (web-building spiders, Heteroptera, Diptera, bees and wasps), manual
searching and pitfall trapping (ground living spiders and beetles). Survey effort and methods will be clarified after
the Phase 1 Habitat surveys and based on the habitats recorded, as well as a review of invertebrate records held by
the Local Biological Records Centre. Where required survey methods will target specific taxonomic groups and/or
protected, UK BAP, Cumbria BAP, IUCN, Red Data Book and Nationally Scarce species.

© Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. C32581-G-GOS-056

33

Data Presentation
The results of the invertebrate surveys would be presented in a technical note, supported by accompanying figures
and species lists and commenting on the status and ecology of notable species. The technical note will be suitable
for inclusion as an appendix to the biodiversity chapter of the ES.

Data Collection Programme
Surveys, typically involving two site visits to each survey area will generally be undertaken between April and
September 2015, or 2016 if access restrictions prevent this or it proves necessary to alter the timing following the
Phase 1 habitat survey in order to target specific taxonomic groups.

3.2.6

Badger

Purpose of the Survey
To determine the presence of badgers and inform the assessment of potential effects on badgers caused by loss of
habitat, disturbance during construction and disruption of dispersal routes and to inform the scope of any mitigation
proposals.

Data Requirement
Details of the size, type, status (active/inactive) and distribution of badger setts; the pattern, extent and intensity of
badger activity; and the approxiumate territorial ranges of badger social groups within the AD Sites.

Data Collection Locations
Preliminary badger walkover surveys of ADA , AD B, AD C, AD D, AD E, AD F, and AD G to record the location
of badger setts and approximate locations, intensity and extent of badger activity. The requirement for and the
locations of any subsequent badger bait marking studies will be determined by the preliminary walkover surveys.

Data Collection Methodology
Walkover surveys to map (using hand held GPS) badger setts, paths/tracks and signs of foraging and other activity
based on the Inverness Badger Survey method (Scottish Natural Heritage, 2003). This will be followed by baitmarking studies (Delahay et al. 2000), where these prove to be necessary, to assess the home ranges of any badger
social groups that are making use of AD Sites.

Data Presentation
Maps produced using GIS software showing the location, size, type (main sett; annexe sett; subsidiary sett; or
outlier sett) and status (active/inactive) of any badger setts identified, along with any other evidence of badger
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activity (latrines, snuffle holes and tracks/footprints). This would inform the scope of any follow-up bait marking
study.
The results of any subsequent badger bait marking studies would be mapped using GIS and analysed using the
Minimum Convex Polygon (MCP) method to determine the territory size of individual badger social groups. The
outcome of the MCP analysis will be overlaid over habitat data derived from the Phase 1 habitat survey. Habitats
within identified territory boundaries would be categorised as either primary or secondary foraging habitat, or
unsuitable habitat, and presented in a figure. The area of useable habitat within each territory would therefore be
established; providing a baseline suitable for quantitatively assessing impacts such as habitat loss.
The results of the walkover surveys and bait marking studies would be presented in a technical note, with
accompanying figures, that would be suitable for inclusion as an appendix to the Biodiversity chapter of the ES.

Data Collection Programme
Walkover surveys will be undertaken during periods of mild weather in December 2015 - February 2016; bait
marking will subsequently be undertaken during February to April 2016 to coincide with optimal conditions, when
animals are most actively marking their territory, and ground vegetation is less well developed.

3.2.7

Bats

Purpose of the Survey
To inform the assessment of potential effects on bats caused by direct and indirect impacts of construction and
operation.

Data Requirement
A full programme of bat surveys at AD Sites using current best practice guidance (Hundt, 2012) to identify the
location and status of bat roosts and foraging/commuting habitats and provide a robust baseline against which to
assess impacts on bats and identify mitigation measures.

Data Collection Locations
Assessment of the ‘bat roost potential’ of mature trees and built structures at all AD Sites and their perimeter areas,
plus follow-up internal inspections and/or dusk emergence/dawn return surveys of any structures deemed to be
potential roost sites.
Bat activity surveys along pre-defined transects at AD A, AD B, AD C, AD D, AD E, AD F, and AD G to sample
potential bat foraging/commuting habtats; plus bat activity monitoring using static bat detectors at AD B, AD C,
AD D, AD E, AD F and AD G.
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Potential bat roosts, survey transect routes and static bat detector locations will be determined based on the Phase 1
Habitat Surveys and initial assessments of ‘bat roost potential’.

Data Collection Methodology
The survey method will be current best practice (Hundt 2012) and will include the following:
 Initial assessment of the ‘bat roost potential’ (e.g. low, moderate, or high) of built structures and trees,
followed by targeted surveys of structures deemed to be potential roosts, including internal inspections
and dusk emergence/dawn return surveys commensurate with the level of roost potential.
 Bat activity surveys, using hand held bat detectors and recording devices, along walked/driven
transects to assess bat activity at representative habitats within the AD Sites. The survey effort
required in terms of survey locations and transect routes will be determined following preliminary
habitat survey work and initial assessment of ‘bat roost potential’; and
 Deployment of static bat detectors to monitor and record levels of bat activity (including species) over
consecutive nights

Data Presentation
GIS mapping of potential bat roost locations, employing a traffic light system to denote structures with low,
moderate and high bat roost potential.
GIS mapping of the distribution of bat activity, including species encountered throughout the survey area, relative
abundance of records and type of activity.
Recordings from static bat detectors will be digitally analysed to identify the species present and the number of
calls by each species. Data will be presented using tables and charts to show the spatial and temporal distribution
of species and their relative abundances, in relation to monitoring locations throughout the study area and
throughout the survey period. Species data will be analysed in relation to sunset and sunrise times, and the times
that different species typically emerge/return to roosts, to indicate the potential for bat roosts to be present in the
vicinity.
The results of the bat roost assessments, activity transect surveys and static detector monitoring would be presented
in a technical note, with accompanying figures, that would be suitable for inclusion as an appendix to the
Biodiversity chapter of the ES.

Data Collection Programme
Roost assessments can be undertaken at all times of year. Activity surveys and static detector monitoring would be
undertaken monthly between April and October 2015, extending into 2016 if access restrictions delay the start of
the survey programme.
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3.2.8

Great Crested Newt (GCN)

Purpose of the Survey
To inform the assessment of potential effects on great crested newt (GCN) caused by habitat loss or severance or
indirect environmental effects such as alterations to surface hydrology.

Data Requirement
Pond assessments and presence/absence surveys to provide a robust, comprehensive and up-to-date (relating to
Natural England guidance) baseline data set on the distribution of GCN at and surrounding AD Sites and on which
to base an impact assessment.

Data Collection Locations
GCN breed in ponds/waterbodies and commonly occupy terrestrial habitats within 500 m of the breeding pond.
Therefore accessible ponds within the AD Sites and outside of these sites and within 500 m of the boundaries will
be included in the surveys. Ponds that are separated from AD Sites by barriers to newt dispersal are likely to be
omitted from the surveys.

Data Collection Methodology
Accessible ponds within 500 m of AD Sites will be identified by desk-based review of OS maps and would be
subject to an initial assessment of their suitability for great crested newts, employing the Habitat Suitability Index
(HSI) method (Oldham et al, 2000). Those waterbodies which achieve an HSI of ‘below average’ or above will be
subject to GCN (eDNA) surveys to establish presence /likely absence of this species, by recording
presence/absence of GCN DNA in water samples taken from the ponds. The survey method will be undertaken in
accordance with current water sampling and analysis protocol (Biggs et al, 2014) during mid-April to June 2015.
Where GCN presence is confirmed using eDNA analysis, a population size class assessment may subsequently be
required and is most likely to be completed during the following survey season (2016).

Data Presentation
The results of the initial pond assessment would be mapped using GIS to show ponds that potentially support GCN.
Following the eDNA analysis, this mapping would be updated to show where GCN are present/absent. The
estimated extent of newt dispersal from each confirmed breeding pond would also be mapped to indicate the likely
associated terrestrial habitats.
The results of the pond assessments and subsequent GCN presence/likely absence surveys would be presented in a
separate technical note, with accompanying figures, that would be suitable for inclusion as an appendix to the
Biodiversity chapter of the ES.

© Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. C32581-G-GOS-056

37

Data Collection Programme
The pond (Habitat Suitability Index) assessment can be completed at any time of year; eDNA analysis water
sampling would be conducted during mid-April to June 2015. Where GCN presence is confirmed through eDNA
analysis, GCN population size class assessment surveys would be recommended for the following survey season
during mid-March to mid-June 2016. If it is not possible to complete the eDNA sampling during the prescribed
survey period in 2015, then manual surveys would be undertaken during the same period in 2016, these requiring 4
survey visits to each pond to establish presence-absence and a further 2 survey visits to establish population size
where GCN are present.

3.2.9

Reptiles

Purpose of the Survey
To inform the assessment of potential effects on reptiles caused by either land take or disturbance, and to allow
mitigation measures to be identified at an early stage.

Data Requirement
Distribution and abundance of different reptile species.

Data Collection Locations
AD Sites that incorporate habitat that is likely to support reptiles. Provisionally these are sites AD A, AD B, AD C,
AD D, AD E, AD F, and AD G,. Specific survey locations will be determined following the Phase 1 habitat survey;
detailed information on survey locations will be available at an appropriate juncture following this process.

Data Collection Methodology
Surveys will follow current best practice guidance (Froglife, 1999 and Gent & Gibson, 2003), the core technique
being the use of artificial refuges (‘tinning’) and observation periods in suitable habitat areas.

Data Presentation
The results of the habitat assessment would be mapped using GIS and presented in a figure to show areas of habitat
with suitability to support reptiles. Following reptile surveys, the survey areas and locations of artificial survey
refugia would be mapped using GIS and presented in a separate figure, which would include a summary of the
species found and their relative abundance.
The results of the reptile habitat assessment, and subsequent reptile surveys would be presented in a separate reptile
technical note with accompanying figures, suitable for inclusion as an appendix to the Biodiversity chapter of the
ES.
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Data Collection Programme
Principally during April-May and September 2015 (or 2016 if access restrictions delay the start of surveying) but
allowing for changes in weather that will affect the periods of best detection.

3.2.10

Red Squirrel

Purpose of the Survey
To inform the assessment of potential effects on red squirrel which may arise as a result of either direct land take or
indirect impacts.

Data Requirement
Distribution and status of red squirrels at AD Sites. This species is being displaced in Cumbria by grey squirrels,
however its presence within AD Sites cannot be ruled out.

Data Collection Locations
Areas of woodland within AD Sites.

Data Collection Methodology
An assessment of woodland habitat in terms of its potential to support red squirrel in accordance with good practice
guidance (Cresswell et al., 2012). This would be undertaken at the same time as the Phase 1 Habitat survey,
recording any squirrel sightings as well as signs of activity such as feeding remains and dreys.

Data Presentation
Annotated GIS maps showing the results of the red squirrel habitat assessment, showing areas of suitable habitat
for shelter, commuting and foraging, overlaid with records of squirrels or signs of squirrel activity recorded during
the surveys. The suitability, extent and distribution of habitats would then be assessed, and the capacity of the
study area to support red squirrels would be described.
The results of the red squirrel habitat assessment would be presented in a separate red squirrel technical note, with
accompanying figures, that would be suitable for inclusion as an appendix to the Biodiversity chapter of the ES.

Data Collection Programme
To be combined with the Phase 1 Habitat Survey i.e. as soon as practicable in 2015.
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3.2.11

Amphibious Mammals

Purpose of the Survey
To inform the assessment of potential effects on otter and water vole which may arise as a result of either direct
land take or indirect impacts e.g. alterations to surface hydrology.

Data Requirement
Information on the presence, distribution, numbers and pattern of activity of otter and water vole on watercourses
and other associated habitats (e.g. ponds and connective habitats) at AD Sites.

Data Collection Locations
Watercourses within AD G and potentially AD A and AD B , also extending upstream and downstream of these
AD Sites. Where signs of otter activity are recorded, bordering habitats, such as woodland and scrub, will be
surveyed because these habitats can support otter resting sites.

Data Collection Methodology
Surveys to be based on good practice guidance for otter (Chanin, 2003) and water vole (Strachan & Moorhouse,
2006). This involves searching riparian habitats for, and mapping, refuges/holts/burrows and signs of activity such
as tracks/footprints, droppings/spraints and evidence of feeding/foraging activity.

Data Presentation
GIS maps of watercourses within AD Sites and extending upstream and downstream showing the location of
refuges/resting and other signs of water vole and/or otter activity such as feeding remains, droppings/spraints and
tracks/footprints. The results of the surveys would be presented in a separate technical note, with accompanying
figures, that would be suitable for inclusion as an appendix to the Biodiversity chapter of the ES.

Data Collection Programme
Otter surveys can be undertaken throughout the year, but preferably during periods of low flow. Water vole surveys
would be undertaken during the period May to September 2015, or during 2016 if access restrictions delay the start
of the survey.

3.2.12

White-Clawed Crayfish

Purpose of the Survey
To inform the assessment of potential effects on white-clawed crayfish which may arise as a result of either direct
land take or indirect impacts e.g. alterations to surface hydrology.
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These surveys will not be undertaken in the event that consultation and biological records do not indicate the
presence of this species in the relevant catchments.

Data Requirement
Information is required on the presence of white-clawed crayfish which are a legally protected species.

Data Collection Locations
Watercourses within AD A, and AD B. The Environment Agency does not hold records of crayfish from the River
Ehen catchment and therefore no crayfish surveys will be undertaken at AD G.

Data Collection Methodology
Standard good practice survey method (Peay 2000 and 2003) including initial habitat assessment undertaken at the
time of the Phase 1 Habitat Survey, followed by crayfish surveys involving manual searches of streambed refugia
within suitable watercourses between July and September 2015.

Data Presentation
The suitability, extent and distribution of crayfish habitat within the above AD Sites would be described and the
results of any follow-up white-clawed crayfish surveys would be presented in a separate technical note with
accompanying figures showing the numbers and distribution of crayfish. This would be suitable for inclusion as an
appendix to the Biodiversity chapter of the ES.

Data Collection Programme
Surveys can be undertaken between May to October during periods of low flow. They would be undertaken in
2015, or in 2016 if access restrictions and/or flow conditions delay the start of surveys.

3.2.13

Bird Surveys (Terrestrial)

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on birds caused by direct (e.g.
land take) or indirect (e.g. construction and operational disturbance) effects. In addition, the survey work must be
set up in such a way as to provide a robust baseline of data against which changes can be detected in any future
surveys.
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Data Requirement
The survey work would collect data on the use of the sites by bird species within the potential zones of influence of
the associated development (extending to an approximately 250 m wide perimeter area around the AD Site
boundaries).

Data Collection Locations
AD A, AD B, AD C, AD D, AD F, and AD G and a surrounding 250 m perimeter.

Data Collection Methodology
Breeding Bird Territory Mapping
A six visit territory mapping survey will be undertaken using the Common Bird Census (CBC) method as detailed
in Gilbert et al. 1998. Visits would be spread evenly between March and June. This method involves walking all
field boundaries slowly to map the identity and activity of all target birds. The CBC method is designed for
monitoring national populations and recommends ten visits, but has been widely adopted for the purpose of
evaluating breeding bird communities on development sites, in which case six visits are considered to be
sufficient. These surveys will incorporate best practices (Shawyer 2010) for assessing barn owl activity.
Winter Bird Transect Survey
This methodology (Gilbert et al. 1998) involves walking a set transect route through the survey area, stopping at
suitable vantage points to scan the surrounding land for target species. The survey route is designed to ensure that
each field is visible for the purpose of detecting target species, although generally keeping to field boundaries in
order to minimise disturbance to such species. The method is widely accepted as being suitable to characterise the
wintering bird assemblage on farmland. Four visits would be completed between November 2015 and February
2016.

Data Presentation
Figures will be produced using GIS software, and would be presented showing all registrations of target species
during CBC surveys with lines drawn around clusters of registrations from separate visits identifying individual
territories. For winter surveys, fields will be numbered and each target species record will be assigned to a
numbered location. Reports would be produced for the breeding and winter seasons, describing the methods
employed, illustrating the extent of the survey areas and presenting both raw data and summary data.
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Data Collection Programme
Breeding bird territory mapping surveys would be completed between March and June 2015, or the same period in
2016 if access restrictions delay the start of the survey period with winter transect surveys completed between
November 2015 and February 2016.

3.2.14

Aquatic Macroinvertebrate Survey

Purpose of the survey
To determine the presence of any rare or notable aquatic macroinvertebrate species; assess the nature conservation
value of aquatic invertebrate assemblages and assess biological water quality and flow type associated with the
invertebrate assemblage. These data will provide a robust baseline against which potential environmental impacts
that may result from the AD Sites can be assessed and against which any effects on biological water quality and
flow can be monitored during and post-construction. In the absence of mitigation, there is potential for impacts to
arise on aquatic macroinvertebrates caused for example by changes in water quality or by habitat loss or changes in
watercourse morphology.

Data Requirement
Baseline status of aquatic macroinvertebrates:
 Details of the macroinvertebrate species inhabiting ponds and watercourses, including any species that
are nationally scarce, rare or of nature conservation concern present;
 Biotic indices calculated from the species recorded and their associated flow and water quality
requirements;
 The WFD status of invertebrates (in watercourses) obtained using the ratio of observed to expected
biotic indices (using for example the River Invertebrate Classification Tool (RICT)); and
 Details of macroinvertebrates recorded in ponds to inform assessment of the nature conservation value
of ponds, employing the PSYM (Predictive SYstem for Multimetrics) method.

Data Collection Locations
Watercourses and ponds within AD A, AD B, AD D, AD F, and AD G, also extending up and downstream on of
AD Sites.
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Data Collection Methodology
Macroinvertebrate communities will be sampled using standard kick sampling methods (UKTAG 2008) on
watercourses and using standard sweep sampling (Pond Conservation & Environment Agency 2002) in ponds.
Watercourse Sampling
At each lotic site a single three-minute kick sample will be collected following the standard protocol for collecting
and analysing macroinvertebrate samples as employed by the EA (UKTAG 2008) e.g. for the River InVertebrate
Prediction and Classification System (Wright et al. 2000). A 25 cm wide kick sample net with a 1 mm mesh will
be used at all sites. Each kick sample will encompass all the in-stream micro-habitats present at the sampling
location in proportion to their occurrence over the three-minutes sampling time. Where available, the location will
be chosen to correspond with riffle habitat as this is generally the most productive habitat in rivers and streams.
Additionally, a further one-minute hand search of submerged stones, woody debris, plants, tree roots and other
structures will be performed to capture any animals that might have evaded the kick sample. Habitat metrics will
be recorded in order to calculate biotic indices. Samples will be preserved in 80% industrial methylated spirits in
sealed containers for transportation.
Pond Sampling
Sweep samples will be taken based on the PSYM methodology, developed to assess the ecological quality of ponds
(Pond Conservation & Environment Agency (2002). This method has been widely used in England and Wales and
the survey period is ideally June to August. For the pond samples the main micro-habitats will be identified and
the sampling time of three minutes will be divided equally between each of the habitats recorded. At small ponds
one sample will be taken whilst at larger ponds two or three samples will be collected from different areas of the
pond.
The timed sweep samples will be taken at each pond using a standard 25 cm wide sampling net with 1 mm mesh.
The samples will be taken in wadeable areas of the ponds; at the larger ponds sampling may be restricted to the
wadeable margins. The net will be swept vigorously through the water from side to side in an approximate figure
of eight as the sampler moves slowly forward. Care should be taken not to disturb soft sediments which would
produce large volumes of material in the sample, any harder sediments present will be kicked to dislodge
invertebrates within. Large pieces of vegetation or woody matter will be picked over and washed in the net to
collect invertebrates before being returned to the water. Samples will be preserved in 80% industrial methylated
spirits in sealed containers for transportation.
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Invertebrate Identification
Invertebrates will be examined by a suitably qualified freshwater ecologist. Examination of samples will be made
under suitable magnification e.g. using X50 and X100 microscopes.

Identification should employ multiple

standard keys e.g. Dobson et. al. (2012). Specimens will be identified to the appropriate taxonomic level to
provide a biological assessment of water quality using BMWP13 and ASPT14 scores. A measure of productivity
will be obtained by a total count of invertebrates in each sample.
Species will be checked for rarities using the JNCC15 Taxon Designations spreadsheet (JNCC 2011). This includes
all major conservation designations, for example ‘Habitats Directive’, ‘Red Lists’, the UKBAP16 and the Key
Species as defined for the West Cumbria Coastal Plain.

Data Presentation
Data will be compiled and tabulated following each sampling campaign. The summary baseline freshwater
invertebrate data report will present summarised data (summary data and metrics such as BMWP, ASPT, LIFE17,
PSI18 and RICT19 outputs (allowing WFD status comparison) as appropriate). Spatial trends and population types
will be reported. Historical EA data will be presented in parallel with the data gathered from the proposed surveys.

Data Collection Programme
Watercourse Monitoring
Two watercourse survey campaigns will be undertaken, one during spring (April to May 2015) and one during
autumn (September to October 2015). This approach will allow full characterisation against RICT metrics and
adherence to EA protocol; two surveys allows for seasonal differences in species composition to be taken into
account.
Pond Monitoring
Pond surveys will be undertaken in summer (June to August 2015) to allow detailed characterisation of ponds using
the PSYM methodology.
13

BMWP (Biological Monitoring Working Party)
ASPT (Average Score Per Taxon)
15
JNCC (Joint Nature Conservation Committee)
16
UKBAP (UK Biodiversity Action Plan)
17
LIFE (Lotic-invertebrate Index for Flow Evaluation)
18
PSI (Proportion of Sediment-sensitive Invertebrates)
19
RICT (River Invertebrate Classification Tool)
14
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3.2.15

Freshwater Pearl Mussel

Purpose of the Survey
This survey work is required in order to inform the assessment of potential effects on freshwater pearl mussel
which may arise as a result of either direct land take or indirect impacts e.g. alterations to surface hydrology/water
quality.

Data Requirement
Freshwater pearl mussels are part of the reason for designation of the River Ehen SAC. Although the AD Sites are
downstream of the SAC a single freshwater pearl mussel has been reported close to AD G (Gail Butterill,
Environment Agency).Therefore, information on the status of freshwater pearl mussels within the vicinity of this
AD Site is required.

Data collection locations
The reach of the River Ehen that is within AD G, also extending upstream and downstream of this AD Site.

Data Collection Methodology
Surveys will be carried out based on standard methods (Young et al. 2003). The survey will include identifying
specific areas within the river that are most likely to support mussels by walking along the river bank and/or
wading in the watercourse. Surveys will then be concentrated in areas containing the most favourable substrate
types and will be undertaken using a bathyscope.

Data Presentation
The results of the freshwater pearl mussel surveys would be presented in a technical note with accompanying
figures, suitable for inclusion as an appendix to the Biodiversity chapter of the ES.

Data Collection Programme
Surveys will be carried during periods of low flow between April and September 2015, or 2016 if access
restrictions and/or flow conditions delay the start of surveys.
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3.3

Monitoring

Some of the survey proposals that are identified in this report may provide data that will be needed for post-consent
or other monitoring purposes. Specific monitoring proposals cannot be identified at this stage of the EIA/HRA
process.
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4.

Summary of Survey Activities

A list of surveys (as detailed in section 3), together with summary information about the survey programme, is provided in Table 4.1.
Table 4.1

Survey Summary

Survey

Period during which survey work can be carried out

Anticipated
start date
within survey
period

Number of
years over
which surveys
are likely to
be required

Phase 1 habitat survey

Late spring 2015

1

Phase 2 NVC vegetation survey

Late spring 2015

1

Terrestrial invertebrates

May 2015

1 then review

Badger signs

Febuary 2015

2 then review

Badger bait-marking

March 2015

1 then review

Bats – roost assessment

March 2015

1

Bats – roost emergence / return

May 2016

1

Bats – activity transect

April 2015

1

Bats – static detector monitoring

April 2015

1

Natterjack toad

April 2015

1 then review

Great crested newt habitat assessment

March 2015

1

J
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Survey

Period during which survey work can be carried out

Anticipated
start date
within survey
period

Number of
years over
which surveys
are likely to
be required

Great crested newt eDNA sampling

Mid-April 2015

1

Reptiles

April 2015

1

Red squirrel detailed habitat assessment

March 2015

1

Otter

February 2015

1

Water vole

May 2015

1

Breeding bird

March 2015

1

Wintering bird

November 2015

1

River Habitat Survey

June 2015

1

River Corridor Survey/Macrophytes

June 2015

1

Freshwater invertebrate monitoring watercourses

April 2015

1 then review.

Freshwater invertebrate monitoring - ponds

June 2015

1 then review

J
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Appendix A
Summary of Terrestrial Ecology Surveys undertaken to date by
AMEC
A programme of terrestrial ecology surveys was undertaken within a ‘core’ area (approximately the same as the
current Initial Scoping Land) during 2010, and within an ‘off-site’ area (covering much of the current perimeter
area) during 2012.

2010
Species

Date

Survey scope/area

Outline results

Extended Phase 1 habitat survey

2010

Extended Phase 1 habitat survey undertaken
across core area in accordance with JNCC 2007
guidance.

Majority of core area comprises
habitats of low ecological value.
However, several habitats of
higher value are present,
including a number of habitats
identified in the UKBAP and
CBAP.

Great crested newt

2010

HSI: Screening assessment of all waterbodies
within core area, including HSI and assessment in
accordance with Oldham et al. 2000 and Gent &
Gibson 2003. 11 ponds were found to be present,
2 of which were dry throughout survey period. 9
ponds within core area were subject to GCN
presence/likely absence surveys in accordance
with English Nature 2001 guidance, although it was
not possible to use three survey methods at all
ponds.

HSI:
2x Average
3x Below average
9x poor
GCN survey:
No GCN recorded in any pond.

3 additional ponds identified within core area after
the GCN survey period has ended and were
therefore not subject to GCN surveys, but have
been subject to HSI assessment.
Natterjack toad

Otter

Water vole

2010

September
2010

September
2010

Baseline scoping surveys for Natterjack toad
carried out concurrently with GCN pond screening
assessment, focussing on assessing the suitability
of terrestrial and aquatic habitats to support
Natterjack toads.

Five ponds assessed as having
potential to support NJT.
Potential NJT call.

Otter survey undertaken of all 5 watercourses
within core area in accordance with NRA 1993
guidance.

No watercourses had potential to
support holts.

Water vole survey undertaken of all 5 watercourses
within core area in accordance with Strachan &
Moorhouse 2006 guidance.

2x watercourses assessed as
having potential to support water
voles, but no evidence of
presence found.
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Strings of toad eggs identified 1
pond but due to condition not
possible to determine whether
these were NJT or common toad.

River Ehen, which lies adjacent
to the site, was not surveyed
beyond core area boundary, but
otter footprints were recorded
and it is considered that otter
regularly use this watercourse.
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Species

Date

Survey scope/area

Outline results

White-clawed crayfish

2010

5 watercourses within core area assessed for
habitat potential to support white-clawed crayfish in
accordance with Peay 2000 & 2003 guidance.

Watercourses assessed as
having at best negligible-low
potential to support white-clawed
crayfish.

Freshwater pearl mussel

2010

5 watercourses within core area assessed for
habitat potential to support freshwater pearl mussel
in accordance with Skinner et al. 2003 guidance.

Watercourses assessed as
having at best negligible-low
potential to support freshwater
pearl mussel.

Reptiles

2010

Habitat-based assessment undertaken
concurrently with extended Phase 1 survey, across
core area in accordance with Froglife 1999 and
Gent & Gibson 2003.

Survey results:

Reptile surveys conducted in three locations likely
to be used by reptiles, with 9 surveys between
May-September 2010 in accordance with Froglife
1999 guidance.

- Both were along railway
embankment at west of site.

2010

Habitats: Habitat-based assessment undertaken
concurrently with extended Phase 1 survey, across
core area. This involved noting habitat features
which were likely to have suitability for roosting,
foraging and commuting bats in accordance with
BCT 2007 guidance.

Overall medium habitat quality.

2010

Structures: External inspections undertaken for all
buildings/bridges within core area in accordance
with BCT 2007 guidance. Emergence/return
surveys undertaken on all structures with low-orabove potential to support roosting within core
area. A maximum of one dusk and one dawn
survey was carried out at each building during
August 2010.

Potential of structures to support
roosting and hibernating bats
was recorded.

Bats

1x common lizard
1x adder

Several areas with medium or
greater potential to support
reptiles were noted during the
Extended Phase 1 Habitat
Surveys, including scrub,
woodland, stone walls, open
grassy areas and south-facing
slopes.

1x negligible
3x negligible-low
2x low
7x moderate
1x moderate-high
- The above include both
individual structures as well as
clusters of buildings such as farm
complexes, so the numbers are
not indicative of actual numbers
of individual structures.
No bats seen to emerge/return
during surveys.

April to October
2010

Transects: Manual walked/driven activity surveys
undertaken based on 3 transects, each surveyed
two times (between April and October).

P45, P55, Myotis and Nyctalus
bats recorded during transect
surveys.

Badger

2010

Habitat-based assessment undertaken
concurrently with extended Phase 1 survey, across
core area in accordance with SNH 2003 guidance.

2x badger setts identified within
core area.

Red squirrel

2010

Habitat-based assessment undertaken
concurrently with extended Phase 1 survey, across
core area.

No evidence of red or grey
squirrels recorded.
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Species

Date

Survey scope/area

Outline results

Brown hare

2010

No assessment or surveys.

Occasionally recorded during
2010 surveys for other species.

Species

Date

Survey area

Outline results

Extended Phase 1 habitat survey

2012

Extended Phase 1 habitat survey undertaken
across off-site area in accordance with JNCC 2010
guidance.

Habitats across majority of offsite area comprise negligible-low
value agricultural habitats
dominated by improved pastures.
Hedgerows present along a
number of field boundaries.
Higher value habitats are present
in places with scattered blocks of
woodland and scrub, and more
extensive areas of semiimproved neutral and marshy
grassland located mainly towards
the coastline at the south-west of
the off-site area, and in the
vicinity of Pelham house at the
north-east.

Great crested newt

20012

HSI: Screening assessment of all waterbodies
within off-site area, including HSI and assessment
in accordance with Oldham et al. 2000 and Gent &
Gibson 2003. 15 ponds were found to be present.
9 ponds within off-site area were subject to GCN
presence/likely absence surveys in accordance
with English Nature 2001 guidance, although it was
not possible to use three survey methods at all
ponds.

HSI:

2012

5x excellent
3x good
4x average
2x below average
1x poor
GCN survey:
No GCN recorded in any pond.

Natterjack toad

May to mid-July
2012

A total of 5 surveys visits were undertaken across
areas of potentially suitable NJT terrestrial habitat
and ponds in accordance with best practice
guidance (Beebee & Denton 1996).

No confirmed evidence of NJT.
Potential NJT tadpoles were
found within one pond.

Otter

2012

Watercourses at 23 locations within off-site area
surveyed for otter.

Habitats found to have high
potential on sections of River
Calder and River Ehen, with
mostly moderate potential
elsewhere.

Water vole

2012

Watercourses at 23 locations within off-site area
surveyed for water vole.

Habitats found to have at best
moderate potential to support
water vole in places, but mostly
negative-low potential.

White-clawed crayfish

2012

Watercourses at 23 locations within off-site area
assessed for habitat potential to support whiteclawed crayfish.

Habitats found to have high
potential on sections of River
Calder and moderate potential on
sections of the River Ehen, with
mostly negligible-low potential
elsewhere.
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Species

Date

Survey area

Outline results

Freshwater pearl mussel

2012

Watercourses at 23 locations within off-site area
assessed for habitat potential to support freshwater
pearl mussel.

Habitats found to have high
potential on sections of River
Calder and River Ehen, with
mostly negligible potential
elsewhere.

Reptiles

2012

Habitat-based assessment undertaken
concurrently with extended Phase 1 survey, across
off-site area in accordance with Froglife 1999 and
Gent & Gibson 2003.

Survey results:

A high-level sampling approach was taken, with
reptile surveys being conducted at areas of highest
quality reptile habitat located along a railway
embankment running N-S through the off-site area.
Lines of tiles traversed the embankment at 12
locations, and these were visited during surveys
between May and October 2012. Survey methods
were in accordance with Froglife 1999 guidance,
but timing of surveys varies due to a break in
continuity of the project.

Slow worm.

2012

Habitats: Habitat-based assessment undertaken
concurrently with extended Phase 1 survey, across
off-site area. This involved noting habitat features
which were likely to have suitability for roosting,
foraging and commuting bats in accordance with
BCT 2007 guidance.

Overall medium habitat quality.

2012

Structures: External inspections undertaken for all
buildings/bridges within off-site area in accordance
with BCT 2007 guidance.

Structures assessed at 17
locations; ~ 5x high and 4x
moderate potential, several low
potential.

2012

Transects: Manual walked/driven activity surveys
undertaken based on 2 transects, each surveyed
twice (during July and August).

P45, P55, noctule, Daubentons’
bat and Myotis sp, recorded
during surveys

2012

Habitat-based assessment undertaken
concurrently with extended Phase 1 survey, across
off-site area in accordance with SNH 2003
guidance.

13 badger setts recorded within
the off-site area.

Habitat assessment, sweep netting and direct
searching across the core and offsite area

Several potentially rich
invertebrate habitats are present,
including biodiversity sites that
have been designated for their
invertebrate interest, although the
bulk of the area is typical of
lowland farmland and as such of
relatively low interest.

Bats

Badgers

Terrestrial Invertebrates
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1.

Introduction

1.1

Background and Purpose of this Report

NuGeneration Limited (NuGen) is currently working on detailed plans for developing its ‘Moorside Project’, to
construct and operate a new nuclear power generating station, which when operational will be called the ‘Moorside
Power Station’. This will be located on land within the area referred to as the ‘Moorside Search Area’, which is
located within the district of Copeland in the county of Cumbria, to the west and north of the existing Sellafield
Complex. Current activities being undertaken at the Sellafield Complex include: the decommissioning of
redundant buildings, spent fuel management and the safe management and storage of nuclear waste.
NuGen will apply to the Secretary of State under The Planning Act 2008 (as amended) for a Development Consent
Order (DCO) to construct, operate and maintain the Moorside Project which encompasses both the Moorside Power
Station (being a Nationally Significant Infrastructure Project [NSIP]) and ‘Associated Development’ (AD),
comprising both temporary and permanent works which are required for the construction and operation of the
Moorside Power Station. The AD will take place both at the Moorside Search Area and at other ‘off-site’ locations.
The Moorside Project will require an Environmental Impact Assessment (EIA) to be undertaken and an
Environmental Statement (ES) to be delivered alongside the application for DCO under The Planning Act 2008. At
present, it is considered that a planning application under the Town and Country Planning Act 1990 (as amended)
to the Local Planning Authority (Copeland Borough Council) in respect of the Moorside Search Area, may also be
required for any works that need to be carried out in advance of a DCO application. To ensure a comprehensive
EIA in support of the DCO application, the potential for all site preparation works to be covered within the DCO
application has been taken into consideration in the environmental survey work and will be incorporated into the
final environmental assessments.
An environmental risk assessment will also need to form part of applications for Environmental Permits for water
discharge activities and radioactive substances activities (among others). These assessments will need to include
assessment of effects on marine conservation zones (MCZ) and be supported by assessments in relation to the
Water Framework Directive (WFD) (2000/60/EC) and the Marine Strategy Framework Directive (MSFD)
(2008/58/EC).
Amec Foster Wheeler Environment & Infrastructure UK Ltd. (Amec Foster Wheeler) was commissioned in April
2014 to initiate the EIA and environmental baseline survey work that NuGen is required to carry out to inform the
preparation of the ES to support the DCO application. The initial EIA work, which involved data collection, site
visits, early consultation and project planning, was referred to as Phase 1a. In July 2014, Amec Foster Wheeler
was commissioned to carry out the second phase of EIA work (Phase 1b). Also as part of this phase of work, Amec
Foster Wheeler was commissioned to initiate work to support a separate assessment in relation to European and
Ramsar Sites under the Habitats Directive1 and the Conservation of Habitats and Species Regulations 2010 (as
amended) hereafter referred to as the Habitats Regulations Assessment (HRA). The Phase 1b work commenced
1

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora
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with the preparation of this Survey and Monitoring Plan (SMP) document and a draft EIA scoping report in relation
to the information that we propose should be provided in the ES for the Moorside Project together with a draft
‘initial Evidence Plan’ as part of the HRA process (see Department for Environment, Food and Rural Affairs,
2012).
This SMP was written in order to inform initial consultation, including with the following organisations:
 Copeland Borough Council;
 Allerdale Borough Council;
 Cumbria County Council; and
 Visit Cumbria (i.e. the tourism destination and management organisation).
These organisations were asked for their comments on the draft survey and monitoring proposals that are set out in
Section 3 of this report. The proposals were then revised in the light of the comments that were received and
comments incorporated into the draft EIA Scoping Report and initial Evidence Plan. The Scoping Report will then
be submitted to The Secretary of State through The Planning Inspectorate (PINS) together with a request (under
The Infrastructure Planning (Environmental Impact Assessment) Regulations 2009 [SI No. 2263] – hereafter
referred to as the DCO EIA Regulations) for it to provide NuGen with a Scoping Opinion relating to the Moorside
Project. The initial Evidence Plan has been issued to inform ongoing discussions with Natural England and others
regarding the HRA process.
PINS will use the EIA Scoping Report to consult with a wide range of organisations regarding the scope of the
assessment to be reported in the ES. The purpose of this SMP was to generate early feedback to Amec Foster
Wheeler on consultees’ view about the scope of survey and monitoring work that Amec Foster Wheeler proposes to
carry out to inform the preparation of the ES. This, in addition to comments supplied to NuGen in early 2014 on
the EIA technical specifications from Natural England, the Marine Management Organisation and Environment
Agency and other consultees, have assisted Amec Foster Wheeler in the preparation of a more robust Scoping
Report than would otherwise be the case, which, in turn, is expected to reduce the extent and focus of comments
that consultees make to PINS through the consultation that it carries out to inform the Secretary of State’s Scoping
Opinion.
Following the issue by PINS of the Scoping Opinion, the subsequent key steps in the DCO EIA process are likely
to be as follows:
 May 2015 – DCO Stage 1 Consultation;
 April 2016 – DCO Stage 2 Consultation; and
 Early 2017 – DCO submission.
This SMP document is designed to inform a robust assessment of potential effects following a review of baseline
surveys and existing data, and based on a full understanding of the nature and scope of the Moorside Project.
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1.2

Outline Description of the Proposed Development

The Moorside Project involves the development of a new nuclear power generating station of up to 3.4 GW
capacity including up to three nuclear reactors of Westinghouse AP1000® design. This NSIP will make a
substantial contribution to supplying the UK’s future energy needs and, in accordance with government policy for
new nuclear projects, should be brought forward at the earliest opportunity.
The nuclear reactors which form part of the nuclear island together with the balance of plant and ancillary
structures are proposed to be sited within the Moorside Search Area identified on Figure 1.1. Note that the land
area illustrated on this Figure includes land that may be required for construction purposes and which will extend
beyond the footprint of the permanent Moorside Power Station. The construction area will accommodate a range
of land uses including (but not necessarily limited to) temporary stockpiling of excavated soils, plant and
equipment laydown areas, temporary warehousing and fabrication buildings, contractors offices and welfare
facilities etc. For the purposes of the environmental survey work, the Moorside Search Area consists of the
following areas:
 Initial Scoping Land – This area is consistent with the EIA Scoping Report and details land upon
which the survey works outlined in this SMP are based; and
 Additional Scoping Land – Provisional additional search area land has been included within the
Moorside Search Area which may be required to accommodate elements of the Moorside Project
which are still being established and therefore have not been fully confirmed yet. This additional
search area land has not been considered within the SMPs, however relevant survey works outlined
will be expanded to accommodate this additional search area land should the requirement be
identified.
It is currently proposed that cooling water for the Moorside Power Station will be drawn from the sea via an intake
structure (or structures) mounted on the sea bed and conveyed via a tunnel (or tunnels) under the seabed to the
power station with the requirement for a pumping station to overcome the head difference. It is likely that the
cooling water intake(s) will be located approximately 2 to 6 km offshore. Due to geological considerations in
relation to tunnelling, it is most likely that the cooling water intake(s) and discharge tunnels will proceed seawards
at an angle to the shore, with a bearing from the Initial Scoping Land between west and north-west.
Cooling water would be returned to the sea via a dedicated outfall tunnel under the seabed, and the discharge
structure is also likely to be located within the same range of distances offshore. A range of process effluents and
surface water drainage from site are also likely to be discharged into the sea with the cooling water.
It is currently proposed that a Marine Offloading Facility (MOLF) would be built to support construction activities
and enable the delivery of large components during the construction of the Moorside Power Station. A beach
landing facility and/or a jetty are currently under consideration for this purpose and it is possible that a proportion
of the required bulk construction goods would also be delivered via the MOLF. The specific location of the MOLF
has yet to be determined but current studies suggest that the preferred location for the MOLF is for this to extend
into the near shore across the intertidal area within the Moorside Search Area identified on Figure 1.1.
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As outlined above, a number of off-site (outside of the Moorside Search Area) developments comprising AD Sites
within the meaning of The Planning Act 2008 will also be required to support the construction of the Moorside
Power Station. These AD Sites could include (but not necessarily be limited to): construction worker
accommodation, Park and Ride facilities, freight logistics and postal/courier consolidation facilities etc. Potentially
suitable sites for AD activities are currently under consideration by NuGen, with the current list of potential search
areas where AD Sites could be built highlighted on Figure 1.2. As such environmental survey and monitoring
requirements with respect to AD Sites are also included within this SMP. However, evaluation of alternative AD
Sites is still under way at this time (April 2015) and will be reviewed throughout the EIA process, so as to
accommodate potential changes in baseline monitoring requirements and to ensure that regard can be had to
consultation responses.

© Amec Foster Wheeler Environment & Infrastructure UK Limited
April 2015
Doc Reg No. 32581-G-GOS-062

298000

299000

300000

301000

302000

303000

304000

Key:
Moorside Search Area

508000

297000

508000

296000

Initial Scoping Land

N

507000
506000
504000
503000

505000

504000
503000

505000

506000

507000

Additional Scoping Land

0

502000

502000

1:30000 @ A3

1,500
Metres

\\KT1-FS1\shared1\Earth & Env\Projects 2014\
32581 MoorsideNuclearNewBuildEIA\G - GIS\MXD

501000

501000

NuGeneration Limited
Moorside Project - Survey Monitoring
Plans

296000

297000

298000

299000

300000

301000

Coordinate System: British National Grid. © Based upon the Ordnance Survey Map with the permission of the Controller of Her Majesty's Stationery Office 2015. Ordnance Survey Licence Number 0100031673.

302000

303000

304000

Figure 1.1
Moorside Project boundaries in detail

April 2015
32581-Gos55-I wills

290000

295000

300000

305000

310000

Key:
Initial Scoping Land

Potential Associated Development
Sites
520000

520000

N

AD A
AD B
515000

515000

AD C
AD D

AD E
510000

510000

AD G
AD F

0

Scale: 1:80,000 @ A3

3,750
Metres

505000

505000

\\KT1-FS1\shared1\Earth & Env\Projects 2014\
32581 MoorsideNuclearNewBuildEIA\G - GIS\MXD

NuGeneration Limited
Moorside Project - Survey Monitoring
Plans
Figure 1.2
Potential Associated Development
Sites

290000

295000

Contains Ordnance Survey data © Crown copyright and database right 2015.

300000

305000

310000

April 2015
32581-Gos172-F wills

5

2.

Basis of Survey Design and Planning

Prior to the preparation of this survey and monitoring plan, a preliminary desk study and review of available data
was undertaken to identify data gaps and the surveys required to fill these gaps to support the preparation of a
robust ES. The survey design has also taken into account the preliminary project design details presented in
Section 1 above and an “enveloping” approach has been adopted to allow sufficient spatial coverage to
accommodate uncertainties in the design as far as is reasonably foreseeable at the present time (April 2015).
Table 2.1 summarises the data accessed and or identified to date. Should further analysis of identified data or
additional datasets become available, the survey and monitoring requirements would be assessed and amended as
appropriate.
The table makes a distinction between the different topics of the socio-economic dimension of the EIA and
provides comment on the suitability of this data for the EIA. These topics are:
 Local economy, including sectors (including the visitor economy and commercial fishing) and the
business base;
 Local population and labour markets including employment and skills; and
 Housing, social and community infrastructure, including community cohesion.
Many of these data sources are national datasets which are published annually, whilst others are periodically
undertaken or more ad hoc in their nature. A number are collected by local organisations, in particular local
authorities, with a mix of annual, bi-annual and ad hoc time periods.
The time period for the baseline analysis will be 2006 to 2014, covering a nine year period and one whole
economic cycle. However, the precise period of analysis will need to vary on occasion, to reflect both the specific
requirements for a particular topic and the availability of the particular dataset.
The spatial areas for which many of the datasets outlined below will be required will be determined first and
foremost by the defined zones of influence. These zones of influence are likely to differ between topics, varying
between much of Cumbria (e.g. for travel to work and workforce analysis) to more localised areas within Copeland
and Allerdale districts (and possibly specific to particular settlements).
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Table 2.1

Data Sources used for the basis of Survey Planning

Name

Scope of Data / Research

Period

Source of Data

Comments

Economy, Sectors (inc. Visitor Economy) and the Business base
Business Register
Current position and trends in:
2005-2013 Office of National
Employment Survey
Statistics (ONS)

Total employment (FTEs);
(BRES) and Annual

Sectoral mix; and
Business Inquiry
(ABI)

Employment in relevant sectors.

Employment
Forecasts

The data will need to be adjusted for
discontinuities in data series between ABI
and BRES. Discontinuities in sector
definitions will limit trend based sector
analysis (e.g. to inform analysis of visitor
economy).

Projected changes in

2014-2026 Experian LEFM, managed This provides base forecasts for
Cumbria’s economy. It has been used in
(or similar by Cumbria County

Total employment (FTEs); and
Council
the past for scenario planning to estimate
period)

Sectoral mix.
the cumulative economic effects of a
number of developments in Cumbria.
Also provides historic data for range of
This exercise could be repeated as more
information on these projects becomes
economic and labour market
available.
indicators

Mid Year Population Current position and trends in total and 2001-2014 ONS
Estimates
working age population in zones of
influence
Sub National
Population
Projections

Projected total and working age
population in zones of influence

2012-2037 ONS

As with employment forecasts, these
projections will not allow for implications
of major local investment on population
change

Sub-national Gross
Value Added (GVA)

Current position and trends in the
following for zones of influence:

2005-2013 ONS

Availability of GVA data at a lower spatial
areas is limited. To derive estimates of
GVA by sub-sector locally, it will be
necessary to apportion total GVA based
on share of employment (and potentially
adjusted in light of local conditions)

2005-2012 ONS

As above, the available breakdown of
output for sectors at lower spatial areas is
limited so it might be necessary to adjust
and / or apportion to key sectors.





Annual Business
Survey

Business
Demography

Total GVA;
GVA in sectors of interest;
GVA per head; and
GVA per worker.

Current position and trends in output
and output per worker in zones of
influence and key sectors.
Current position and trends in:




2005-2012 ONS

Business survival;
Number of enterprises; and
New starts (total and sectors of
interest).

Employment land
studies

Strategic assessments of the demand More recent Local authorities
available
and supply of employment land,
possibly at a county or local authority
district level

Employment sites
and premises

Stock of available employment sites
and annual development activity
(floorspace and rate).

Last 2-3
years,
subject to
availability

Copeland Borough
Council and possibly
Allerdale Borough Council

Great Britain Tourism Current position and trends in visitor
Survey
value and volume

2011-13

Visit England

International
Passenger Survey

2001-2013 Visit England

Stock of available employment
premises and annual take-up rate

Current position and trends in visitor
value and volume
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Name

Scope of Data / Research

Period

Source of Data

Comments
supplemented with locally collected data
where possible (see below).

Local tourism surveys Estimates of volume and value for
2009-2013 Visit Cumbria
Cumbria as a whole and local authority
districts
Commercial Fishing Information on the volume and value of 2006-2014 Marine Management
Organisation and DEFRA
commercial fish landings and trends
over time

Population and labour markets including employment and Skills (note: a number of the relevant demand side
employment data sets are noted above)
Census of Population Range of variables on the workforce
status, skills and occupational
engagement of workers in relevant
local authority area; also commuting
patterns into and out of the zones of
influence

2011

ONS

There is currently a lengthy waiting time
for bespoke requests for this data from
ONS (currently in excess of six months).
It may be possible to access the data
more quickly through Cumbria County
Council (possibly under the Planning
Performance Framework).

Annual Population
Survey

As above

2011-13

ONS

There are discontinuities in the data
which will limit analysis of longer term
trends.

Claimant Count

Claiming of various out of work
benefits, including the Jobseekers
Allowance

2006-13

ONS

GCSE and A Level
Qualifications

Entrants and grades achieved by
subject

2011-13

Cumbria County Council

NVQ Participation
and Achievement

Funding of and achievement of national 2011-13
vocational qualifications amongst 16-21
year olds and adults, by vocational
subject

Skills Funding Agency
(SFA)

Higher education
participation and
achievement

Participation and achievement of higher 2011-13
and foundation degrees by students in
West Cumbria and rest of Cumbria

University of West
Cumbria, UCLAN and
Lakes College

Cumbria County Council has access to a
‘datacube’ which allows more detailed
analysis than SFA data in the public
domain.

Housing, Community Infrastructure and Community Cohesion
Housing vacancy
data

Vacant housing units

Last five to Department for
ten years
Communities and Local
Government (DCLG)

House
price/affordability
data

House prices/affordability

Last five to DCLG
ten years

Assess evidence of housing constraints

Household forecasts Estimates of growth in number of
households

2011-2021 DCLG

Derive estimates of future housing need
which can be compared against core
strategy target.

Sub national
population
projections

Estimates of growth in population

2012-2037 ONS

Census 2011

Range of potential data on household
behaviour and living patterns (tenure,
overcrowding, commuting etc.)

2011

ONS

Annual Population

Range of potential data on household

2014

ONS
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Name

Scope of Data / Research

Survey

behaviour and living patterns

Core Strategy/LDF

Housing target over plan period

Dependent Local authorities,
on plan
especially Copeland and
Allerdale
period of
council

These strategies will identify an annual
target for housing which can be
compared with assessments of need and
DCLG household forecasts.

Strategic Housing
Market Assessment

Future housing need and future
affordable housing need

Dependent Local authorities,
on plan
especially Copeland and
period
Allerdale

The SHMAs will include a range of
population-led and economy-led
scenarios which model the potential need
for housing over the plan period. This
can be compared with the Core Strategy
target to identify a potential shortfall.

Annual Monitoring
Reports

Housing completion rates

Last five to Local authorities
ten years

The reports will identify whether Councils
are meeting their targets for housing
delivery

Strategic Housing
Housing sites pipeline
Land Availability
Assessment (SHLAA)

Should
Local authorities
distinguish
between five
year, ten
year and 15
year
housing
supply

The SHLAA will identify the key housing
sites and assess their suitability and
deliverability which can be compared to
the timeline for nuclear new build and
operation

Visitor
Accommodation
Surveys

Total bedstock and vacancy rates

Most recent Local Councils/Cumbria
Tourism

These surveys will inform an assessment
of the potential alternative forms of
accommodation for the nuclear
construction workforce. Ideally needs to
identify the variation during the course of
the year

Schools Capacity

Current and planned schools capacity

Most recent Local Education
Authorities

This will inform an assessment of social
and community capacity, given influx of
the nuclear workforce

Pupil roll data and
forecasts

Pupil roll at schools in study area

Most recent Cumbria County Council

As above

Patient list sizes and Patient list size by settlement
forecasts

Period

Source of Data

Comments

Most recent National Health Service
(NHS)

General Practitioners Number of GPs by settlement (split by Most recent NHS
(GPs)
Full Time / Part Time)
Infrastructure Plans

Information on local infrastructure

Crime levels

Number of reported incidences by type Last 5-6
and location
years

Community Surveys Surveys on residents’ perceptions of
their area

Most recent Local Councils

Cumbria Police

Most recent Cumbria County Council

Other Economic Data Sources
Local economic
strategies and local
regeneration plans

Range of possible strategies and plans, Various
covering local economies,
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Name

Scope of Data / Research

Period

Cross boundary
A range of research and specific
economic studies
assessments might be available and
(e.g. Local Enterprise relevant
Partnership (LEP)
level research and
assessments)
Sector development In particular sector research and
and skills strategies development strategies linked to the
nuclear supply chain

Source of Data

Comments

Cumbria Local Enterprise
Partnership, local
authorities, Britain’s
Energy Coast

Various

Local authorities, Cumbria
LEP, Britain’s Energy
Coast

Existing Sellafield Site Data
Sellafield Site
Strategy

Plans for the site including
decommissioning of existing facilities
(e.g. NDA and NMP decommissioning
plans and impact assessments) or new
investment in facilities

Expenditure and
Indicative capital cost of the above, as
workforce estimates well as employment implications (onsite and off-site)

NDA, NMP, Sellafield Ltd This is a very important source of
information which will need to inform the
preparation of the baseline and future
baseline projections. Need updated 2014
version.
As above

It would be helpful to have access to the
economic impact assessments of site
decommissioning (Inc. Calder Hall) which
may have been prepared by the NDA.

In addition to the data sources above, the project team will arrange in depth consultations with a number of
stakeholders to better understand the existing evidence base used in the development of economic and planning
policies and gain more local knowledge about the strengths and opportunities for Cumbria. These include
consultations with the following:
 Economic Intelligence Team at Cumbria County Council (CCC). CCC has already done a lot of work
around the needs of the economy and the nuclear sector, including housing need. This consultation
will ensure that the project team has a full understanding of work done to date, and will look to build
on this.
 Centre of Nuclear Excellence (CoNE), a collaboration of key stakeholders in West Cumbria with an
interest in securing maximum socio-economic benefit from the two of the key strands of the Cumbria
Strategic Economic Plan – Nuclear and Energy, and Advanced Manufacturing sectors. CoNE will be
a key consultee as it has an in depth understanding of the supply chain and skill requirements for a
wide range of developments in Cumbria, including Moorside, development at Bae Systems in Barrow
and GlaxosSmithKline (GSK) in Ulverston.
Whilst providing opportunities for economic
development, these developments may also compete for skills. It is therefore vital that this
information is considered early in the workforce planning undertaken for the Moorside Project.
 Britain’s Energy Coast Business Cluster, a membership organisation for businesses in the energy
supply chain.
 Gentoo, a partnership of local training providers focused on improving skills for the nuclear sector.
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3.

Survey and Monitoring Proposals

This section is intended to set out the surveys that it is proposed should be carried out to inform the baseline
description that will be included in the ES.
It is premature to say whether particular surveys are definitely required as part of the preparation of the socioeconomic baseline and to inform the assessment of socio-economic effects. However, there are a number of surveys
which might be required in due course. These are outlined briefly below along with the method for determining the
need for these at an appropriate point in the EIA programme.

3.1

Initial Scoping Land Survey Plan

3.1.1

Business Survey

Purpose of the Survey
To assess the extent to which the construction and operation of the Moorside Project might impact upon the
operation and performance of local businesses, in particular (i) the potential loss of their workers as they take-up
any better paying employment opportunities associated with the Moorside Project and (ii) the scope for these
businesses to take advantage of supply chain and other related opportunities arising from the development.
Although the main focus of the survey is the impact of the development of the Moorside Power Station on the
Initial Scoping Land, the AD Sites are also relevant to this survey to some extent and will therefore need to be
addressed in an appropriate way.

Data Collection Methodology
A sample survey of local businesses drawn from an area defined by a suitable travel to work area for potential
workers at the construction site. There is the potential for the information requirements to be collected in part or in
whole through CCC’s bi-annual business survey. This has been explored with them already but needs to be
discussed further.

Determining the Need
It is unlikely that the need for the survey will be determined until later in the preparation of the socio-economic
assessment and the need to explore labour displacement and supply opportunities further can be established. This
is likely to following the DCO Stage 1 Consultation (expected in May 2015).
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Data Collection Programme
If a survey were required, it would be undertaken when businesses were much more aware of the nature of the
development, including the workforce requirements and supply chain opportunities. Any requirement for a survey
would be discussed in advance with statutory consultees where appropriate.

3.1.2

Visitor Accommodation Providers

Purpose of the Survey
To establish the potential for the construction workforce to utilise visitor accommodation locally and the potential
for longer term impacts upon these businesses.
Although the main focus of the survey is the impact of the development of the Moorside Power Station on the
Initial Scoping Land, the AD Sites are also relevant to this survey to some extent and will therefore need to be
addressed in an appropriate way.

Data Requirement
A sample survey of local visitor accommodation providers drawn from an area defined by a suitable travel to work
area for potential workers at the construction site.

Determining the Need
It is unlikely that the need for the survey will be determined until later in the preparation of the socio-economic
assessment and the need to explore labour displacement and supply opportunities further can be established. This
is likely to following the DCO Stage 1 Consultation.

Data Collection Programme
If a survey were required, it would be undertaken when businesses were much more aware of the nature of the
development, including the workforce requirements and the strategy for accommodating workers. Any
requirement for a survey would be discussed in advance with statutory consultees where appropriate. It may be
possible to incorporate the visitor accommodation survey with the bi-annual Cumbria Business Survey, and include
additional questions for the hospitality sector. This will be explored with Cumbria County Council which arranges
the survey. If it is not possible to consolidate the two, then steps will be taken to ensure that the same businesses
are not surveyed twice.
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3.2

Associated Developments Survey Plan

3.2.1

Service Provider Survey

Purpose of the Survey
To assess the extent to which workers staying in temporary accommodation would place pressure on local services
(e.g. leisure facilities and healthcare services) in each of the main settlements where purpose built accommodation
is being considered.
Other workers who choose to live in other accommodation locally will also place pressures on local services, but
possibly not in the same way. Consequently the analysis will also need to inform the assessment of the impacts
associated with the Initial Scoping Land, with the design of the research reflecting this.

Data Collection Methodology
A small survey or series of consultations with local service providers, with respondents/consultees drawn from
local public sector service providers. This would ask questions about the capacity of local services and their ability
to accommodate an increase in demand.

Determining the Need
It is unlikely that the need for the survey will be determined until later in the preparation of the socio-economic
assessment, when more is understood about the scale of workforce requirements. This is likely to be following the
DCO Stage 1 Consultation.

Data Collection Programme
If a survey was required, it would be undertaken when local service providers were much more aware of the nature
of the development, including the scale of worker accommodation being proposed. Any requirement for a survey
would be discussed in advance with statutory consultees where appropriate.

3.3

Monitoring

Survey plans as identified in this report have been designed to provide a robust baseline which will facilitate EIA
assessment and also any subsequent monitoring needs. Monitoring requirements would be discussed with the
appropriate organisations once data gathering and assessment stages have been completed.
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