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1

INTRODUCTION

1.1

TERMS OF REFERENCE FOR THIS TECHNICAL REPORT
This Technical Report presents an assessment of the potential effects of the
White Rose Carbon Capture and Storage Project (henceforth the ‘Project’) on
water quality, hydrology and flood risk.
Potential effects of the Project on water quality, hydrology and flood risk
include:
•

changes to flood risk status of the ‘Operational Area’ and wider floodplain
during construction;

•

residual risk and safety of people working on the Project site during
construction, operation and decommissioning phases; and

•

surface water quantity and quality change and the potential effects on the
water environment during construction, operation and decommissioning,
including water abstraction and discharge activities during operation.

The area of influence considered in this technical report is defined within Table
1.1, and mainly focuses on the operational area of the Project site and
surrounding watercourses including the Carr Dyke and River Ouse.

1.2

BASIS FOR THE ASSESSMENT INCLUDING THE REALISTIC WORST CASE SCENARIO
The main assumptions on the design of the Project, with particular reference
to flood risk issues and surface water quality comprise the following.
•

The current site boundary and layout including operational area,
infrastructure corridor and construction laydown area will not materially
change (these areas are defined in Section 5 of this ES and summarised in
Table 1.1 below.

•

The land profile (height above ordnance datum (AOD)) of the operational
area is currently designed to be raised from baseline levels by importing
suitable fill material, to mitigate flood risk in the unlikely event of a breach
in the River Ouse defences during a tidal surge.
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•

Items of infrastructure with potential to contaminate surface water have
been identified and designed accordingly with consideration of initial
mitigation measures (i.e. containment bunds, silt trap, treatment pond).

•

Water processing and discharges for the Project will not exceed the current
consent in place for the Drax Power Station, and no variation of existing
permits or licences is required.

•

Water abstraction required for the Project will not exceed the current
licence conditions for the existing Drax Power Station, and no variation to
this licence is required.

Terms used to describe the Project Site are detailed in Table 1.1 below.
Table 1.1

Terms Used to Describe the Project Site
Project Site
Operational
Area
Construction
laydown areas
Infrastructure
corridors

1.3

All of the areas detailed below namely: the Operational Area, Construction
Laydown Areas and the Infrastructure Corridor.
Approximately 28.7 hectares (ha) of land required to operate the Project.
Includes the main power plant, the ASU , fuel and ash handling facilities and
cooling infrastructure
Approximately 39.4 ha of land to be used temporarily (leased) during
construction. The land will be returned to its former use at the end of
construction.
Approximately 49.7 ha of land (largely within the existing Drax Power site)
which will be used by the Project to house new water intake / discharge, fuel
conveyors and other associated facilities.

CONSULTATION
Capture Power Ltd (CPL) has carried out two statutory stages of preapplication consultation in April and July of 2014.
All statutory consultees were contacted as required during these
consultations. The intention of the consultation process was to seek views in
advance of the full DCO submission, and to ensure that the outcome of the
consultation stages and the matters agreed between the project team and
consultees in advance are incorporated into the ES that accompanies the DCO.
Additionally, during the DCO process ‘non-statutory consultation’ was also
undertaken to iteratively align the EIA (so far as is practicable) with the
requirements and expectations of consultees and the public.
Matters that have been raised in consultation that are pertinent to Surface
Water and Flood Risk are summarised in Table 1.2 below.

ENVIRONMENTAL RESOURCES MANAGEMENT

2

CAPTURE POWER LTD

WRCCS EIA
Surface Water and Flood Risk

Table 1.2

Consultation Responses Relevant to Surface Water and Flood Risk Addressed in the EIA
Consultee

Response

Secretary of State
(The Planning
Inspectorate)

Advises that cross references be made within EIA between the
Water Quality and Flood Risk section with the Geology,
Hydrogeology and Land Quality section, due to interaction
between topics.
Full consideration should be given to the potential effects that
could occur from the proposed connection to the existing water
tower intake and outfall, including scour, temperature and water
abstraction at the River Ouse.

Secretary of State
(The Planning
Inspectorate)

ES Section that Addresses
the Response
This Technical Report,
Geology and Land Quality
Technical Report
This Technical Report,
Section 5.3

Secretary of State
(The Planning
Inspectorate)
Secretary of State
(The Planning
Inspectorate)
Secretary of State
(The Planning
Inspectorate)

The Flood Risk Assessment (FRA) should form an appendix to the
ES.

Flood Risk Assessment,
Section C.1 of ES.

The FRA should consider present and projected sea level
scenarios.

Flood Risk Assessment,
SectionC.1 of ES.

The proposed Surface Water Management Strategy should include
ongoing monitoring, to be agreed with relevant authorities to
ensure that mitigation measures are effective.

This Technical Report,
Section 5.3

The Environment
Agency

Address existing flood risk sources and undertake breach analysis
as part of the FRA.

Flood Risk Assessment,
Section C.1 of ES.

The Environment
Agency

We are satisfied that the PEIR adequately covers the necessary
flood risk issues, however, the applicant should be aware that
upon submission of the DCO application, the Flood Risk
Assessment will need to be based on the best available
information at the time. The Environment Agency is currently in
the process of improving and updating its Upper Humber model,

Flood Risk Assessment,
Section C.1 of ES.
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Manner in Which
Response is Addressed
The EIA refers to the
Geology and Land Quality
Technical Report where
appropriate.
Monitoring of abstraction
and discharge points
proposed in line with
current licences and permit
conditions.

Ongoing, regular
monitoring proposed in
line with current
environmental permit.
Breach analysis
undertaken and accepted
by EA.
Any additional
information provided by
the EA for the area will be
incorporated when
available, and the breach
analysis remodelled to
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Consultee

The Environment
Agency

The Environment
Agency

The Environment
Agency

Response
including taking account of the December 2013 tidal flood event.
This work may bring about changes to our understanding of the
flood risks in this location and may therefore alter the applicant’s
current assessment of risk and the mitigation measures which are
deemed necessary. We do not have an exact date of when this
information will become available, but it is likely to be by the end
of 2014.
We are pleased to see in the Hydrology & Surface Water chapter
(pg21) that water abstraction has been taken into account
(including consideration of other existing abstraction licences in
the locality, other than those held by Drax itself). Assessment
should be made of what mitigation measures will be required if
the development risks derogating any of these licences.
The PEIR acknowledges that water will be needed for
cooling/operational purposes but proposes that there is sufficient
water available within the constraints of the existing Abstraction
Licences for Drax Power Station, to accommodate any new water
demand. Supporting evidence will be needed in the ES to
demonstrate that this assertion is reasonable. This should include
details of the existing licences with historic data showing the
available headroom, along with details of the proposed water use
for the White Rose plant.
The PEIR acknowledges that there will be a need for a discharge
of process/cooling water from the power station, but proposes
that there is sufficient headroom in the existing discharge consents
(Environmental Permits) to accommodate these new flows.
Supporting evidence will be needed in the ES to demonstrate that
this assertion is reasonable. This should include details of the
existing permits with historic data showing the available
headroom, along with details of the proposed discharges for the
White Rose plant.
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ES Section that Addresses
the Response

Manner in Which
Response is Addressed
determine if there are any
significant variations from
the accepted findings to
date.

This Technical Report,
Section 3.7 and 5.3.

Regular monitoring of
abstraction points (quality
and quantity) proposed
with future discussion
with the EA.

This Technical Report,
Section 3.7 and 5.3.

Regular monitoring of
abstraction points (quality
and quantity) proposed
with future discussion
with the EA.

This Technical Report,
Section 3.9 and 5.3.

Regular monitoring of
discharge points (quality
and quantity) proposed
with future discussion
with the EA.
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Consultee

Response

The Environment
Agency

We are also pleased to see that the report (pg21/22) has
considered the Water Framework Directive. As well as taking
account of current WFD water body status and what actions are
required to maintain this, it would be helpful if the developer
could consider what mitigation measures (if any) they could
contribute to, in order to improve the water body status. We
recommend looking at the Humber River Basin Management Plan
in the first instance, but would be pleased to enter into more
detailed discussions to discuss options for delivering WFD gains.
Such gains could form part of the development meeting the
requirements of policy SP18 of the Selby Core Strategy.

North Yorkshire
County Council
(NYCC)

National Farmers’
Union (NFU)

We are pleased to see (pg36) that provisional mitigation measures
(such as developing a CEMP) have been considered.
The assessment underlines the fact that the land was historically
liable to flood, and the wider area has to be protected from tidal
and tidal surge risks which climatic change could exacerbate.
Offsite mitigation and enhancement proposals will need to take
account of the vulnerability of the landscape (much of which is
within the Selby Local Nature Partnership Priority Area), and its
distinctive history.

Abstraction – while the Project intends to utilise the existing
licences held by Drax for groundwater abstraction; current
abstraction by the existing Drax site is below full capacity.
Clarification is needed to address the long-term (outside the scope
of the current Catchment Abstraction Management Strategies
timeline) impact that groundwater abstraction may have upon
abstraction from the Sherwood Sandstone for all abstractors
(including agricultural use and any impact upon the
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ES Section that Addresses
the Response
This Technical Report,
Section 3.9.

Manner in Which
Response is Addressed
Potential WFD gains can
be considered and
discussed with the EA
prior to construction /
operation phases.
Mitigation measures in
place will result in
negligible effect on WFD
water bodies.

This Technical Report,
Section 3.5 and 3.6.
Flood Risk Assessment,
Section C,.1 of ES.

Design of project includes
raising of land to above
maximum flood levels and
adequate storage capacity
and drainage system for
storm waters. Negligible
impact on other areas from
Project in regards to flood
risk.
Other significant water
users within the catchment
are taken into account in
the assessment. The
project will only use the
existing abstraction
authorised for the River
Ouse.

This Technical Report,
Section 3.7 and 5.3.
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Consultee

National Farmers’
Union (NFU)

Response
environment). The Report also states that ‘Most of the catchment
is rural in character, with water usage for fish farming, public
water supply, and industrial and commercial activities’ with no
reference to water abstraction of agricultural use. Again, further
clarification is needed to ensure that all sectors have been
assessed.
Water abstraction and treatment – reference to a new water intake
and discharge infrastructure is confused by the PIER indicating
that supply and treatment will be undertaken using existing
treatment facilities. Clarification on how this has been factored
into the PEIR and any associated issues addresses is needed.

ES Section that Addresses
the Response

Manner in Which
Response is Addressed

This Technical Report,
Section 5.3.

Existing waste water
treatment facilities will be
utilised with new surface
water (rain fall)
management system in
place. Regular monitoring
of abstraction and
discharge points proposed
(in line with current licence
and permit respectively).
Potential effects on WFD
watercourses included in
assessment and any other
surface water connections
in area of influence, as
defined.
Latest data provided by
EA is included in
modelling for breach
analysis. Model, using a
conservative method,
predicts negligible impact
on surrounding land from
Project.

National Farmers’
Union (NFU)

Effluent discharge – while the PIER evaluate the impact of effluent
upon the River Basin Management Plan for the Humber River
Basin District, it appears to exclude the Humber Estuary District
and WFD failings.

This Technical Report,
Table 4.2 and 5.3.

National Farmers’
Union (NFU)

Flood Risk – with significant changes to the management of flood
assets (including the withdrawal from assets by the Environment
Agency) and flood defence funding, there is concern that the
current PEIR does not reflect the latest information (including the
tidal surge). Furthermore, reassurance that the Project will not
increase the risk of flooding to surrounding agricultural land and
communities, resulting in an economic loss is needed.

This Technical Report,
Section 3.5 and 3.6.
Flood Risk Assessment,
Chapter C.1 of ES.
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In developing this Technical Report, detailed consultation has been
undertaken. Initially the Environment Agency (EA), Selby Internal Drainage
Board (IDB), North Yorkshire County Council and Selby District Council were
contacted during the scoping stage in 2012. During the preparation of the
PEIR, both the EA and Selby IDB have been further consulted on the issues of
flood risk and surface water management on the Project Site, respectively.
The EA consultation included the discussion of existing flood risk sources,
data to inform the assessment and the methodology for the breach analysis,
the results of the flood risk assessment conducted and proposed mitigation.
As part of the PEIR process, further consultation and feedback in regards to
surface water runoff management, surface water quality and flood risk issues,
was sought. The results of these previous consultation rounds are integrated
into this Technical Report where relevant.
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2

METHODOLOGY

The EIA is assessing in detail the current flood risk and surface water quality
baseline and, subsequently, the risk associated with any likely change/
disturbance during construction, operation and decommissioning.
The process of surface water quality and flood risk assessment for the EIA can
be summarised as follows.
•

Hazard identification is undertaken to establish surface water pollutants and
flood sources and a risk assessment is undertaken to establish pathways and
receptors linked to the hazards identified. Both the hazard identification
and risk assessment stages input to the development of a Conceptual Site
Model (CSM).

•

Risk estimation, is undertaken to predict the probability and degree
(consequence or effect) of water pollution /flood incidents occurring. Risk
estimation has two components:
•
•

•

firstly, probability assessment which relates to whether water
pollution/flood incidents will occur in the short and or long term; and
secondly, consequence assessment which is the magnitude of any
water pollution /flood event effects taking into account the sensitivity
of the receptor.

Risk evaluation, is the process of deciding whether a risk is acceptable or
not and entails the application of evaluation criteria. These evaluation
criteria are set in relation to water pollution / flood risk to the specific
receptor.

The impact assessment compares Project phase CSMs and associated risk
assessments with the baseline CSM / risk assessment. This comparison allows
the changes (the Project’s impact) in water quality and flood risk status to be
assessed as major, moderate, minor or not significant impacts (of positive,
neutral or negative value). Determination of impact consists of comparing the
magnitude of the change in risk against the sensitivity of that receptor to
change for each potential effect.
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3

BASELINE CONDITIONS

3.1

INTRODUCTION
This section provides a description of the existing baseline surface water
quality and flood risk. Due to the interactions between the geological and
water environments, it is advised that this section also be considered
alongside the Geology/Land Quality Technical Report (Volume 2, Chapter D).

3.2

OVERVIEW OF PROJECT SITE AND SURROUNDS

3.2.1

The Project Site
The Project Site location is shown on Figure C.1 below. The Operational Area
is predominantly on relatively low-lying, flat agricultural land, with
elevations ranging from 1.6 metres above ordnance datum (m AOD) near the
Carr Dyke in the eastern part of the Site to 6.60 m AOD in south western parts
of the Site. There are areas currently used for biomass storage and treatment
in the southwest corner with scrub land and topsoil heaps in the northwest of
the Site. The majority of the proposed Infrastructure Corridors are located on
hard standings associated with the current power station, while the proposed
Construction Laydown Areas are mainly agricultural land. Figure C.2
illustrates the areas which are identified on the Project Site as Operational
Area, Infrastructure Corridors and Construction Laydown Areas.

ENVIRONMENTAL RESOURCES MANAGEMENT
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Layout of the Operational Area and
Adjoining Land

SOURCE: Reproduced from Ordnance Survey digital map data. © Crown copyright, All rights reserved. 2012 License number 0100031673.
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Figure C.2 Layout of the Operational Area and Adjoining Land
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Figure C.2
The Project Site and Surrounds
(with Water Features)

SOURCE: Reproduced from Ordnance Survey digital map data. © Crown copyright, All rights reserved. 2012 License number 0100031673.
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3.2.2

Surrounding Land Use Description
A large pond / lagoon is located immediately north of the proposed
Operational Area while farmland dominates the adjacent land to the northeast
and east of the Operational Area. Further north and northeast,
(approximately 800 m from the Site) is the River Ouse. Barlow Mound, an ash
disposal area, currently used by the Drax Power Station, is located west of the
Project site and rises to 30 m AOD, while the Drax Power Station is
immediately south of the Project site.

3.2.3

Historic Development of the Project Site
The majority of the Project site was previously used as agricultural land with
the Drax power station (first constructed in the early 1970s) to the south of the
Project Site. The Construction Laydown Area and Operational Area have
remained largely agricultural land up to the present day.
In summary, the historical development of the Project site is as follows (dates
approximate, based on historical maps (1:10,000, 1:10,560) obtained from the
Envirocheck report (reference 52938672_1_1).
•

1853 – 1960s: the Project site was predominantly occupied by agricultural
land and the Carr Dyke, which flowed southwest to northeast in open
channel. A mixed wooded area existed in the west of the Site called
’Barlow Hagg‘, although by 1891 this had been developed into rough
pasture.

•

1972: Drax Power station is first shown on the map, south of the
Operational Area. Some parts of the Site and adjacent areas were used for
laydown during construction of the existing Drax power station,
specifically the Flue Gas Desulphurisation (FGD) plant. The power station
officially opened in 1974 with further extensions in the mid-1980s.

•

1994: Carr Dyke is shown to be culverted beneath the south eastern part of
the Project site, adjacent to Drax Power Station which, since the early
1970s, has extended in size.

•

1999: a large excavated area is shown to the west of the Project site (this
relates to a stripping of topsoil for use on the Barlow landfill).

•

2006: the present day layout of the Project site was established with areas
in the south of the Site used for a biomass treatment and storage area
(including large stockpiles of willow, timber and agricultural by-products)
and topsoil storage.

ENVIRONMENTAL RESOURCES MANAGEMENT
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3.2.4

Historic Surrounding Land Use
Historically, the land surrounding the Project site was dominated by
agricultural land, which also contained natural water features, a moat and the
buried remnants of Drax Abbey to the east of the Project site. Since the mid
1800s the historical maps suggest the land was ’liable to floods‘. Notable
historical land uses adjacent to the Project site included:
•

the Hull, Barnsley and West Riding Junction railway line (1891 to 1958)
approximately 1 km southeast of the Project site (now dismantled);

•

a depot (possibly for munitions storage) with approximately ten circular
and rectangular above ground storage tanks (AST) (presumed to store oils,
chemicals and other solutions used for munitions) and an incinerator,
during the 1950s to 1970s, approximately 500 m west of the Project site;

•

a landfill (refuse or slag heap) (see Geology / Land Quality Technical
Report) in 1975, approximately 500 m southwest of the project site;

•

adjacent to, and within 100 m southeast of the Site, from the early 1970s
onwards, a sewage works, sludge lagoons and several ASTs were
developed;

•

from 1972, the existing Drax power station was developed including
buildings, tanks and cooling towers adjacent to, and within 250 m of the
southern boundary of the Project site;

•

the New Road Landfill site (see Geology / Land Quality Technical Report)
in the mid to late 1970s, adjacent to and within 100 m southeast of the
Project site; and

•

an ash tip (Barlow Mound) (see Geology / Land Quality Technical Report,
Volume 2, Chapter D) from the mid-1990s, which replaced the previous
depot west of the Project site.

3.3

HYDROLOGICAL SETTING

3.3.1

The Local Catchment
The Project Site is located within the Humber River Basin District (HRBD),
which is the second largest river basin in England and Wales. It covers an
area of approximately 26,100 km2, ranging from the North York Moors to
ENVIRONMENTAL RESOURCES MANAGEMENT
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Birmingham, the Pennines to the North Sea and Stoke-on-Trent to Rutland(1).
The District has an annual rainfall of between 600 and 1000 mm. Freshwater is
abstracted from both surface water and groundwater sources. The
predominant land use is agriculture. The River Ouse, which has its source in
the Pennines, drains the less densely populated agricultural areas to the north
and west, before joining with the River Trent at Trent Falls to form the
Humber.
The HRBD is split into 15 river catchments, with the Site located in the Wharfe
and Lower Ouse Catchment Area(2), in the northwest part of the overall
HRBD. The Wharfe and Lower Ouse Catchment Area covers an area of
1,348 km2 and extends from the heights of the North and South Pennine
Moors and the Yorkshire Dales National Park to the town of Otley and the
low-lying settlements of Tadcaster and Selby. Most of the catchment is rural
in character, with water usage for agricultural use, fish farming, public water
supply, and industrial and commercial activities. The rivers are also used for
a variety of recreation and leisure activities. The Wharfe and Lower Ouse
Catchment Area is the subject of the Wharfe and Lower Ouse and Aire and Calder
Catchment Abstraction Management Strategies (CAMS)(3).
3.3.2

Surrounding Water Bodies
The River Ouse flows in a south easterly direction approximately 850 m
northeast of the application boundary. The River Ouse extends 88 km
through North Yorkshire, draining much of the Yorkshire Dales through its
tributaries and North Yorkshire Moors through the Derwent. Surface water
within the floodplain of the River Ouse is largely managed through a network
of Environment Agency (EA) and Internal Drainage Board (IDB) systems.
The River Derwent joins the River Ouse, approximately 1.7 km northeast of
the Project Site. The River Derwent is primarily used for water supply and
recreational purposes. Barmby Barrage is located at the confluence of the
River Derwent and River Ouse and prevents the flow of tidal waters (from the
River Ouse) into the River Derwent thus maintaining water levels for
recreational purposes and protecting water quality for consumption.
An IDB managed drain, known as the ‘Carr Dyke’, flows within the eastern
part of the Operational Area, north eastwards to the River Ouse. The Carr
Dyke is managed by the Selby IDB and drains an area of approximately
25 km2 stretching east to Burn. It discharges into the River Ouse at Lendall
(1) More information available at: http://www.environment-agency.gov.uk/research/planning/33202.aspx .
(2) Environment Agency (2009), River Basin Management Plan, Humber River Basin District.
(3) Environment Agency (2005), The Wharfe and Lower Ouse Catchment Abstraction Management Strategy
Environment Agency (2007), The Aire and Calder Catchment Abstraction Management Strategy.
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Pumping Station (1). The Carr Dyke is culverted beneath the existing Drax
Power Station site, emerging as an open channel marked by the presence of
three sluice gates adjacent to the southern boundary of the Project Site. The
sluice gates have the purpose of both controlling the flow into the open
channel and preventing backflow within the drain during heavy rainfall.
There are two ponds within the vicinity of the Project site, a large lagoon to
the north (used by Drax Power Station for dust suppression) and a pond
located to the east of the Operational Area, near Drax Abbey Farm (to be
surrounded by the Construction Laydown area).

3.4

HYDROGEOLOGY
The south western portion of the Project site is currently used for the storage,
handling and preparation of wood and biomass materials for the existing Drax
Power Station. The surface beneath this area is cleared ground with a geogrid membrane, with some concrete hard standing in areas of heavy transport
and the Project site entrance.
The majority of the Project site, especially within current agricultural land, is
overlain by topsoil and/or made ground deposits. Beneath the topsoil and
made ground(2), the site is underlain by drift deposits that are considered to be
part of the Vale of York Formation, the only exception being a thin strip of
alluvium deposits, associated with the Carr Dyke on the site and the River
Ouse north of the site. The alluvium is classified by the EA as a Secondary
Aquifer A(3).
Solid geology beneath the Site consists of Permo Triassic sandstones(4) of the
’Bunter Sandstone’ formation, which is within the Sherwood Sandstone
Group. The Sherwood Sandstone Group is designated by the EA as a
Principal Aquifer(5). The sandstone provides significant quantities of water for
abstraction, as well as sustaining rivers, lakes and wetlands, where
unconfined. The overlying deposits of the Vale of York Formation contain
low-permeable material (i.e. clay), and therefore, it is likely the underlying
Principal Aquifer is confined. ,

(1) Drax (2009) Ouse Renewable Energy Plant at Selby, North Yorkshire, Environmental Statement, Vol.2.
(2) Mainly composed of pulverised fuel ash and cobbles of sandstone and/or a topsoil (soft clay).
(3) Secondary Aquifers A are defined as permeable layers capable of supporting water supplies at a local rather than
strategic scale, and in some cases forming an important source of base flow to rivers.
(4) Permo Triassic sandstones consist of: sandstone, yellow, red and brown, part pebbly; subordinate red mudstone and
siltstone.
(5) Principal Aquifers are defined as layers of rock or drift deposits that have high intergranular and/or fracture
permeability - meaning they usually provide a high level of water storage. They may support water supply and/or river
base flow on a strategic scale.
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Previous soil investigations(1) in the area suggest that there is a laterally
discontinuous groundwater system within the made ground deposits, which
generally flows to the northeast, and naturally discharges into the Carr Dyke
and eventually the River Ouse. In this area, groundwater has previously been
observed to be shallow, ranging between 5 – 9m bgl(1) (2). The shallow
groundwater is considered in hydraulic connectivity with the overlying made
ground deposits and the local surface water bodies. Moreover, there was a
’cone of depression‘ observed in the groundwater table during the previous
investigation into groundwater, near existing abstraction points for the Drax
Power Station.
During the intrusive investigation performed by URS (2003), a number of insitu permeability tests were conducted on the groundwater monitoring wells.
A very low permeability figure ranging between 1.1 x 10-5 m/s and 6.97 x 10-8
m/s for the area has been estimated(3).

3.5

FLOOD RISK AND RELATED ISSUES

3.5.1

Existing Flood Alleviation Measures
Flood defence embankments along both banks of the River Ouse provide
protection from fluvial / tidal flooding to adjacent land. These defences are in
the form of earth embankments with localised sections of concrete walls and
sheet-piling that provide a 1 in 200 year standard of protection (based on
discussions with the EA in December 2013). Information received from the
EA shows the crest levels of embankments to vary along the length of the river
adjacent to the Site, providing a varied level of protection along the River
Ouse. The EA has confirmed the location of defences along the River Ouse
adjacent to the Project Site, with details regarding form, height (m AOD) and
last surveyed condition (see Flood Risk Assessment, Chapter C.1). Based on
the data received from the EA, the defences on the right bank of the River
Ouse in this location have a condition rating of 3 (Fair) and 4 (Poor). The
defence noted in close proximity to the Project site is at the confluence of Carr
Dyke and the River Ouse and has a condition rating of poor with a lowest
elevation of 5.71 m AOD.
Three sluice gates are located at the upstream (southern) end of Carr Dyke,
where the drain emerges from a culvert beneath the existing Drax Power

(1) URS, 2003: Site Environmental Contamination Investigation at Drax Power Station. Final Report. On behalf of Stone and
Webster.
(2) Norwest Holst 2010. Report on a Ground Investigation at Project Ouse – Biomass Power Plant.
(3) SKM 2009. Ouse Renewable Energy Plant, Geo-environmental Desk Study Report.
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3.5.2

station site. The sluice gates control the flow of water into open Carr Dyke and
prevent backflow within the drain during periods of heavy rainfall.
Regional Flood Risk
The River Ouse catchment has a long history of flooding with the earliest
recorded flood occurring in York in 1263. Particularly notable floods are those
of 1947 and 1982, which had a severe impact upon the Lower Ouse. The
highest recorded flood occurred in 2000 when over 550 properties flooded
between Linton-on-Ouse and Selby.
The Project Site is located within Selby District, where the main source of
flooding is considered to be tidal. The River Ouse tidal limit is located at
Naburn Weir (NGR SE 592 445)(1). Flooding from this source has the potential
to occur through the influence of high tides and storm surges that can pass
upstream from the tidal reach of the River Ouse. As such, approximately 86
km of defences currently protect properties at risk of flooding from the River
Ouse(2).
The contribution of groundwater to the total flow is considered to be low
within the River Ouse catchment and no incidents of groundwater flooding
have so far been reported(3).

3.5.3

Site Flood Risk
General Considerations
Based on the EA’s Flood Map, the majority of the Project site lies within the
tidal Flood Zones 2(4) and 3(5) of the River Ouse. The Project site is, however,
in an area benefiting from flood defences and is protected up to the 1 in 200
year tidal flood water level by the River Ouse flood defences.
Initial consultation with the EA has indicated that the relevant 1 in 200 year
(0.5% annual probability) tidal peak water level for the River Ouse in the
vicinity of the Site, including a climate change allowance (for a 50 year plant
lifetime) is 4.52 m AOD(6). As the Project site is in an area benefiting from
flood defences, the possibility exists for the Project site to be subject to residual
flood risk, resulting from the flood defences being breached or overtopped, for
which the EA requested detailed breach analysis modelling (Provided in
(1) Selby District Council (2008), Strategic Flood Risk Assessment, Level 1.
(2) Environment Agency (2010), Ouse Catchment Flood Management Plan.
(3) Selby District Council (2008), Strategic Flood Risk Assessment, Level 1.
(4) Tidal Flood Zone 2 Comprises land assessed as having between a 1 in 200 (0.5%) and 1 in 1000 (0.1%) probability of tidal
flooding in any given year.
(5) Tidal Flood Zone 3 Comprises land assessed as having a 1 in 200 or greater (0.5%) probability of flooding from tidal
sources in any given year.
(6) Email correspondence between Environment Agency and ERM dated 31 May 2012.
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Annex B (Chapter C.1) to be conducted in support of the required site specific
flood risk assessment (see Chapter C.1 for Flood Risk Assessment).
As only fluvial and tidal flood sources (together with some man-made sources
including canals infrastructure) are taken into consideration in the EA’s Flood
Map, the probability of flooding occurring due to other sources, such as
groundwater flooding, surface water flooding and reservoir flooding needs to
be also investigated. Hence, an assessment including detailed breach analysis
modelling exercise has been undertaken to establish the baseline flood risk
from all potential flood sources.
Tidal Flooding
As part of the on-going EIA process, the EA requested a detailed breach
modelling of the flooding risk on the floodplain where the Project site is
located. The results of this model have already been approved by the EA. The
breach modelling results at the Project Site show that the majority of the
project site is located within Flood Zone 2 and 3, and that the current flood
level for a 1 in 200 year flood event including an influence of climate change is
4.53 m AOD. This model takes account of the combined action of overtopping
and breach of the flood defences, and conservatively assumes that a tidal
event would occur in combination with a 1 in 5 year fluvial event.
As seen in Figure C.3, the model predicts the maximum flood depth at the west
and centre of the Site to range between 0 and 0.5 m while it predicts an
increase to 1 m to the east and south of the Project site.
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Figure C.3

Time Series of Flood Water Depth Resulting from the Tidal Breach Simulation
(the Project Site is outlined with a green boundary)
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Fluvial Flooding
A network of IDB managed drains exists on the Site and between the Site and
River Ouse. These are managed by the Selby IDB, part of the Shire Group.
The Carr Dyke watercourse flows north within the eastern section of the
Operational Area, with inlet flow managed by the 3 sluice gates. Carr Dyke
drains an area from Burn and Barlow, North Yorkshire, to the southwest of
the Site and becomes Lendall Drain just downstream of the Site boundary,
discharging into the River Ouse at Lendall Pumping Station. Levels within
Carr Dyke are controlled throughout the IDB drainage system to prevent
flooding within the local area. The Carr Dyke watercourse would not present
a flood risk to the Operational Area.
Groundwater Flooding
Previous soil investigations(1) at the Drax Power Station area suggest that there
is a very thin and laterally discontinuous groundwater system within the
made ground deposits, which generally flows to the northeast, and naturally
discharges into the Carr Dyke and eventually the River Ouse. As such, the
contribution of groundwater from the Project’s area of influence to the total
flow in the River Ouse is considered to be low.
There is no recorded incident of flooding from ground water sources at the
Project Site and anecdotal evidence confirms the area to be well drained. This
is consistent with conclusions made in the Strategic Flood Risk Assessment
prepared for the Selby District area (2008)(2). It is therefore assumed that
groundwater will not present a flood risk to the Operational Area.
Surface Water Flooding
Much of the Project Site is agricultural land and therefore lacks any formal
drainage infrastructure for conveyance of rainfall runoff. For areas of land
currently in agricultural production / laid to grass rainfall will predominantly
discharge to ground through infiltration or pass overland to open land drains.
The existing hard standing area at the south western portion of the Site is not
served with any formal drainage infrastructure and surface water runoff will
flow overland and discharge directly to ground around the margins of hard
standing through infiltration. Current surface water runoff would therefore
present no or minimal risk to the Operational area under the existing
conditions.

(1) URS, 2003: Site Environmental Contamination Investigation at Drax Power Station. Final Report. On behalf of Stone and
Webster.
(2) Selby District Council (2008), Strategic Flood Risk Assessment, Level 1.
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Reservoir Flooding
Based on the EA’s website, the Project Site is within the areas adjacent to Drax
North Cooling Pond (owned by Drax Power Station) and Cawood Ings
Wistow Lordship Reservoir (owned by the Environment Agency). The Project
Site would be within the risk zone should, in the unlikely event, either of these
reservoirs fail. Although reservoir flooding is extremely unlikely to happen,
its consequence could be significant and therefore response plans similar to
those currently required for each reservoir would need to be extended to
encompass the Project.

3.6

CLIMATE CHANGE CONSIDERATIONS
The Government established the UK Climate Impacts Programme (UKCIP) to
assist Local Authorities in assessing their vulnerability to climate change. The
latest UK Climate Projections (UKCP09)(1) provide information on how the
UK’s climate is likely to change in the 21st century, as it responds to rising
levels of greenhouse gases in the atmosphere.
In making an assessment of the impacts of climate change on flooding from
land, rivers and sea as part of FRA, the sensitivity ranges in Table 3.1 may
provide an appropriate precautionary response to the uncertainty about
climate change impacts on rainfall intensities, river flow, wave height and
wind speed.

Table 3.1

Recommended National Precautionary Sensitivity Ranges for Peak Rainfall
Intensities, Peak River Flows, Offshore Wind Speeds and Wave Heights
Parameter

1990 to 2025

Peak rainfall intensity

+5%

Peak river flow

+10%

2025 to 2055

+10%

2055 to 2085

2085 to 2115

+20%

+30%

+20%

Offshore wind speed

+5%

+10%

Extreme wave height

+5%

+10%

(1) more information can be found at: http://ukclimateprojections.defra.gov.uk.
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3.7

WATER AVAILABILITY
The existing Drax Power Station currently holds a number of abstraction
licenses for surface water and groundwater. Table 3.2 shows the current
abstraction volumes from the previous 10 years. The closest groundwater
abstraction is located just over 1 km from the Site boundary. The main Drax
Power Station surface water abstraction is from the River Ouse, approximately
1 km from the centre of the Site. These abstractions provide water for cooling
water make-up(1), ash disposal, flue gas desulphurisation and boiler water
make-up of the main power station. The current licence for the Power Station
allows a maximum quantity of 92.5 Mm3/a to be abstracted for cooling water
make-up, ash disposal and flue gas desulphurisation and 3.73 Mm3 for boiler
water make-up. Table 3.2 indicates that current abstraction levels are
approximately 30 – 35 Mm3 (in any given year) below the maximum level
allowed for the Drax Power Station.
Based on the Envirocheck Report (February 2014), there are three abstraction
points from surface and tidal sources within 0-500 m of the Site, none of which
are associated with the existing Drax Power Station. There are two
groundwater abstraction points associated with the existing Drax Power
Station, which are located within 501-2,000 m of the Project site.

Table 3.2

Current Abstraction Volumes from the Existing Power Station from the River
Ouse and Groundwater Sources and Municipal Water Intake
Year
River Ouse
abstraction (in
Mm3)
Municipal
water intake (in
Mm3)
Groundwater
abstraction (in
Mm3)
Total Water
Withdrawn (in
Mm3)

2003
59.7

2004
50.5

2005
55.6

2006
59.3

2007
59.8

2008
60.9

2009
58.2

2010
64.8

2011
57.9

2012
56.7

2013
56.9

0.2

0.2

0.1

0.1

0.1

0.2

0.2

0.2

0.2

0.2

0.3

2.1

2.1

2.3

2.2

2.3

1.9

1.9

1.8

2.1

1.8

1.9

62.0

52.7

58.0

61.6

62.2

62.9

60.2

66.7

60.1

58.8

59.1

(1) As water is lost during cooling through evaporation make-up water is required to maintain the correct volume within
the cooling systems.
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3.8

STATUTORY DESIGNATED SITES WITH HYDROLOGICAL CONNECTIVITY
There are a number of sites designated for their ecological importance with
hydrological dependencies in the vicinity of the Site. These include Sites of
Special Scientific Interest (SSSI), Special Protection Areas (SPA), Special Areas
of Conservation (SACs) and two Ramsar sites within 15 km of the Site. The
Lower Derwent Valley Ramsar/SPA/SAC/SSSI is located approximately
5.5 km north of the Project Site. The Humber Estuary SSSI/ SPA/ SAC/
Ramsar site is approximately 7 km from the Project Site. Please refer to the
Ecology and Nature Conservation Technical Report (Volume 2, Chapter I) for
full details.

3.9

SURFACE WATER QUALITY

3.9.1

Overview
An assessment of water quality baseline conditions has been carried out based
on information from the EA website and additional desktop sources.
The EA is responsible for monitoring water quality in the Humber RBD and
manages a comprehensive programme of flow gauging, chemical and
biological testing. Such monitoring informs the Agency’s compliance reviews
for abstractions and discharges, together with supporting the progression of
targets and requirements under the Water Framework Directive (WFD) and
associated UK legislation(1).
Under the previous General Quality Assessment (GQA) scheme the EA
carried out routine monitoring of the River Ouse at NGR 467406 428925, at the
confluence with the Carr Dyke. The most recent monitoring results for this
location (2009) classify the water quality of the River Ouse as Grade C (fairly
good) for its water chemistry(2), Grade 4 (high) for phosphates and Grade 3
(moderately low) for nitrates(3). The GQA scheme has been replaced by
monitoring undertaken by the EA under the WFD. The overarching approach
of the WFD applies across all EU Member States and sets out a multi-targeted
methodology for the assessment of water qualities. In addition to assessing
the standards of water bodies it also establishes environmental objectives for
entire aquatic systems.

(1) The EU Water Framework Directive (WFD, 2000/60/EC) in 2000 and its transposition into UK law through the Water
Environment (Water Framework Directive) (England and Wales) Regulations in 2003
(2) On a scale from A to F, with A being ‘very good’ and F being ‘bad’.
(3) A grade from 1 to 6 is allocated for both phosphate and nitrate. These are not combined into a single nutrients grade,
because they reflect different aspects of water quality. There are no ‘good’ or ‘bad’ concentrations for nutrients in rivers.
Rivers in different parts of the country have different concentrations of nutrients. ‘Very low’ nutrient concentrations, for
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A River Basin Management Plan (RBMP) for the HRBD was published by the
EA in December 2009. The RBMP sets out key pressures on the water
environment which could prevent achievement of the WFD objective of ‘good
status’(1) of all water bodies by 2015, and outlines the actions that will be taken
to address these pressures. Key pressures on meeting these objectives were
identified in the HRBD and include:
•
•
•
•
•
3.9.2

point source pollution from water industry sewage works;
diffuse pollution from agricultural activities;
diffuse pollution from urban sources;
physical modification of water bodies; and
disused mines, point and /or diffuse pollution source.

Ecological and Chemical Quality
The River Ouse within the vicinity of the Project Site has been assessed under
the WFD by the EA and the results, in terms of ecological and chemical
quality, are presented in Table 3.3. The WFD waterbody, known as ‘River
Ouse from River Wharfe to Trent Falls’ covers the River Ouse upstream and
downstream from the Project Site and the Carr Dyke which flows through the
eastern section of the Operational Area.

Table 3.3

River Ouse Ecological and Chemical Quality (2012)
Topic
Waterbody ID
Waterbody Name
Management Catchment
River Basin District
Typology Description
Hydromorphological Status
Current Ecological Quality
Current Chemical Quality
2015 Predicted Ecological Quality
2015 Predicted Chemical Quality
Overall Risk
Overall Physico Chemical Quality
Ammonia
Dissolved Oxygen
pH
Phosphate
Overall Hydromorphological Quality

River Ouse from River Wharfe to Trent Falls
GB204027064270
River Ouse from River Wharfe to Trent Falls
Derwent (Humber)
Humber
Not Typed
Not Designated A/HMWB
Moderate Status
Fail
Moderate Status
Fail
At Risk
Moderate
Good
Good
High
Moderate
Not High

(2)

(1) For surface water, ‘good status’ is a statement of the ‘overall status’, and has an ecological and chemical component. For
groundwater, ‘good status’ has a quantitative and a chemical component.
(2) Environment Agency 2012. EA website – “What’s in your backyard?” data. http://www.environmentagency.gov.uk/homeandleisure/37793.aspx.
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Topic
Hydrology
Morphology
Overall Specific Pollutants Quality
Ammonia
Arsenic
Copper
Iron
Zinc

River Ouse from River Wharfe to Trent Falls
Moderate
Good
Good
Good
High
High
High
High

(2)

A previous investigation of the existing Drax Power Station provides baseline
surface water quality data surrounding the Operational Area. As part of a
site-wide investigation, URS (2003) (1) provided data from three sampling
locations; specifically from a northern point of the Carr Dyke (to the northwest
of Drax Abbey Farm), from a southern point of the Carr Dyke (near the culvert
entrance) and from the evaporation pond located immediately north of the
Operational Area. The following concentrations were of note from the
investigation.
•

Diesel Range Organics (DRO) across the C10 – C16 range was detected in
the northern Carr Dyke sampling point at 155 µg / l. This is
representative of biodegraded diesel.

•

Heavy metal and major ions were detected from the evaporation pond
sampling point. Specifically, cadmium was detected at 6.9 µg / l and
boron at 2,139 µg / l. The freshwater Environmental Quality Standard
(EQS) for boron is 2000 µg / l. Sodium was recorded at 231,000 µg / l and
ammonium nitrogen at 500 µg / l. There are no EQS values for these
major ions.

The data from previous investigations, while not extensive, suggest that the
Carr Dyke is of good water quality, while elevated concentrations of metals
and major ions may exist in the evaporation pond. No surface water data
were collected from the River Ouse.
3.9.3

Discharge Points and Pollution Incidents
The Envirocheck report obtained has identified several industrial activities,
including historic and current facilities, licences, permits and consents, which
contribute to the surface water quality of receiving water bodies at the Project
site and Area of Influence. Table 3.4 and Table 3.6 summarise the surface water

(1) URS, 2003: Site Environmental Contamination Investigation at Drax Power Station. Final Report. On behalf of Stone and
Webster.
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discharge points and pollution incidents adjacent to, or within 1 km from the
Project site.
Table 3.4

Summary of Discharge Consents on the Site and within 1 km Radius
Distance
From Site
(m)

Operator

Location

Discharge Type

Receiving
Water Body

0 (on Site)

National Power
Plc
National Power
Plc

Existing Drax
Power Station
Purge Pump
House
Substation
Existing Drax
Power Station

Trade discharge - Process
effluent - Water company
Sewage discharge Final/Treated effluent Not water company
Trade discharges -Site
drainage (contaminated
surface water - Not waste
sites)
Trade discharge -Process
water

Carr Dyke

Trade discharge -Process
water

Tributary
River Ouse

Sewage discharge Final/Treated effluent Not water company
Sewage discharges Final/Treated effluent Not water company
Trade effluent

Carr Dyke

0 (on Site)

River Ouse

71

National Power
Plc

167

National Power
Plc

197

Estates
surveyors

269

National Power
Plc

Existing Drax
Power Station,
Land drainoutlet C
Ready Mixed
Concrete Depot,
Drax
Existing Drax
Power Station

317

National Power
Plc

Existing Drax
Power Station

405

Central
Electricity
Generating
Board
National Power
Plc

Existing Drax
Power Station

Existing Drax
Power Station

Trade effluent

Carr Dyke

National Power
Plc
National Power
Plc

Existing Drax
Power Station
Existing Drax
Power Station

Trade effluent

Carr Dyke

Trade effluent

Unknown

National Power
Plc
National Power
Plc

Existing Drax
Power Station
Existing Drax
Power Station

Trade effluent-Treated
effluent
Trade effluent

River Ouse

540
628
677
875
945

Carr Dyke

Carr Dyke

Carr Dyke

Carr Dyke

Unknown

Specific to the current trade discharges from the existing Power Station, Table
3.5 shows the volume of water discharged into the Carr Dyke / River Ouse,
and where available, the water quality mass discharges (for any given year).
The current environmental permit allows for a maximum discharge of 10,000
m3 / day from the outlet, from the waste water treatment plant, and for
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302,400 m3 / day from the purge outfall point into the River Ouse. In regards
to the chemical quality of the trade discharges the following limits apply
(monthly averages) under the current permit:
•

total suspended solids of 40 mg / l;

•

pH of between 6 – 9;

•

temperature of up to 30 ºC;

•

total copper of 0.2 mg / l;

•

mercury and its compounds of 0.005 mg / l; and

•

cadmium and its compounds of 0.01 mg / l.

Previous exceedances of the permit over recent years include an increase in
temperatures above the allowed 30 ºC and total copper, coinciding with high
sediment levels in the watercourse. While the requirement for total copper
has since been removed from the permit, this, and other heavy metals, are still
regularly monitored and reported.
Table 3.5

Current Trade Discharges from the Power Station into Carr Dyke and River
Ouse with Water Quality Mass Discharges (where available)
Year
Water
Discharged (in
Mm3)
Copper (kg)
Mercury (kg)
Cadmium (kg)

Table 3.6

2003
29.2

2004
22.3

2005
22.1

2006
29.5

2007
30.2

2008
35.4

2009
38.2

2010
42.9

2011
30.9

2012
30.8

2013
31.5

-

-

-

-

-

-

727
0.11
18

292
0.02
27

198
0.13
62

223
0
34

-

Summary of Pollution Incidents on the Site and within 1 km Radius
Distance
to Site

Year

Direction
to Site

362

1989

SE

367

1990

SE
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Accident
Severity

Pollutant

Location

Cat. 2
(Significant
incident)
Cat. 3 (Minor
incident)

Oils

Tidal Barrage /
Rail Bridge Ouse
11
Tidal Barrage /
Rail Bridge Ouse
11
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Distance
to Site

3.9.4

Year

Direction
to Site

Accident
Severity

Pollutant

Location

Tidal Barrage /
Rail Bridge Ouse
11
Tributary of Carr
Dyke

380

1989

SW

Cat. 3 (Minor
incident)

Oils / Gas oil

663

1995

NW

Cat. 3 (Minor
incident)

Oils - Waste oil

761

1995

NW

Cat. 3 (Minor
incident)

Oils - Unknown

Tributary of Carr
Dyke

Landfills
The Envirocheck report has also identified three historical landfills adjacent to,
or within 1 km from the Site including the New Road Landfill site, the Barlow
Ash Disposal site and the two coal stock areas associated with the existing
Drax Power Station.
More information on the historic landfills can be found within the Geology /
Land Quality Technical Report (Volume 2, Chapter D).

3.9.5

Integrated Pollution Prevention and Control
The Envirocheck report identifies the existing Drax Power Station as the only
Integrated Pollution Prevention and Control facility within 1 km of the Site.

3.10

POTENTIAL BASELINE SURFACE WATER CONTAMINATION SOURCES
There is potential for, and as yet untested, contamination sources at the Site
and surrounding areas, which may affect the quality of surface water features.
These include:
•

biomass storage areas (namely wood fuel) in the south-west of the
Operational Area (potential contaminants may include polyaromatic
hydrocarbons (PAHs) and mineral oil);

•

current agricultural use of land (potential contaminants may include
pesticides and herbicides);

•

elevated concentrations of manganese, iron, sodium and ammonium
nitrogen (as recorded from existing monitoring wells (URS, 2003) in the
south part of the Operational Area) in shallow groundwater and its
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transfer to surface water through hydrological and hydraulic
connectivity;
•

elevated concentrations of cadmium, boron, sodium and ammonium
nitrogen in the lagoon to the north of the Site and elements of
biodegraded diesel within northern parts of the Carr Dyke;

•

historic landfill (New Road) adjacent to the Site (potential contaminants
may include heavy metals, asbestos, PAHs, hydrocarbons);

•

adjacent Barlow Ash Mound to the west of the Site (potential contaminants
include metals, asbestos, nitrates, oils and hydrocarbons);

•

trade discharge points into the River Ouse including release of effluent
containing copper, mercury and cadmium (controlled under the current
environmental permit); and

•

current industrial activities from the existing Drax Power Station (potential
contaminants may include heavy metals, asbestos, PAHs, fuel oils,
hydrocarbons, polychlorinated biphenyls (PCBs), sulphides, sulphates and
phosphates).

The main potential sources of pollutants are likely to arise from the
composition of made ground underlying various parts of the Site, the
stockpiled material and potentially from current agricultural use of the land.
If heavy metals and/or hydrocarbons were present in the ground then they
could pose a threat to the water quality of adjacent ponds and lagoon, the Carr
Dyke and the River Ouse.

3.11

POTENTIAL BASELINE RECEPTORS AND POLLUTANT LINKAGES
The potential pathways and sensitive receptors associated with the Site
baseline are identified as:
•

ingestion and dermal contact of potential contaminated water on the Site
by construction works, local residents and visitors;

•

lateral migration of contaminants through surface water runoff to
potentially impact water quality in unnamed drains to the north, east and
west of the Site, the Carr Dyke and River Ouse;
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•

vertical and lateral migration of contaminants through shallow
groundwater systems to potentially impact water quality in the Carr Dyke
and River Ouse;

•

lateral migration of contaminants through surface water runoff to
potentially impact water-dependant habitat and ecology associated with
adjacent water bodies including ponds / lagoon to the north and northeast
of the Site, unnamed drains to the north, east and west of the Site, the Carr
Dyke and River Ouse; and

•

lateral migration of contaminants through surface water runoff to
potentially impact quality of adjacent agricultural land.

Adjacent land uses for consideration, in terms of current surface water quality
and potential additive or cumulative impacts, include the Barlow Ash Mound
to the west, and the existing Drax Power Station to the south of the Site.
Pathways from off-site sources could include lateral migration of
contaminants through surface water runoff or from continuous shallow
groundwater. The impacts from these sources are likely to be low, due to the
management and control of pollution at source. Additionally, previous
surface water contamination data obtained for the Site suggest no significant
contamination incidents from these sources. For a full Conceptual Site Model
of potential sources, pathways and receptors, see the Geology and Land
Quality Technical Report (Volume 2, Chapter D).

ENVIRONMENTAL RESOURCES MANAGEMENT

30

CAPTURE POWER LTD

WRCCS EIA
Surface Water and Flood Risk

4

ASSESSMENT OF POTENTIAL EFFECTS

4.1

INTRODUCTION
Screening of potential effects has been informed by currently available
baseline data for the Project Site.
The purposes of the following sections are to assess probable effects from the
Project to the water environment and propose mitigation for the three phases
of the Project, specifically, the construction, operation and decommissioning
phases. It is not anticipated that surface water and flood risk are likely to
present a significant source of potential effects, due to design controls to be
implemented during the Project’s three phases.

4.2

ASSESSMENT OF POTENTIAL EFFECTS DURING CONSTRUCTION

4.2.1

General Considerations
Effects during construction have the potential to result from changes in
surface water contamination and /or flood risk sources, pathways and
receptors (construction workers and visitors) compared to baseline conditions.

4.2.2

Water Quality Effects
Construction of the Project may be expected to include activities which could,
in the absence of mitigation, influence surface water quality through the
mobilisation of existing contamination and / or the introduction of new
effluents. These construction activities would include, but are not limited to,
shallow and deep excavations, foundation work such as piling, stockpiling of
soils and materials, dewatering of excavation pits / trenches, uncontrolled
discharge of water and other fluids and accidental spillage to ground of fuels,
oils and lubricants. The direct impacts on surface water quality could include
an increase in concentrations of heavy metals, hydrocarbons or volatile
organic compounds, an increase in total suspended solids from sediment
mobilisation, geochemistry variations (i.e. pH values become more acidic or
alkaline), and alterations to the flow regime (decrease in surface water levels
or change in flow dynamics). These potential impacts on surface water quality
could also lead to additional adverse effects on the aquatic ecology of the
watercourses as well as other abstraction users (for agricultural / irrigation
purposes) downstream of the Carr Dyke and River Ouse. Additionally, the
construction workforce represents a new receptor which could potentially be
affected by adverse water quality, as detailed in Table 4.1. It should be noted
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that ‘an effect’ would only be expected where a pollutant linkage exists (i.e. a
defined source was connected via a defined pathway to a defined receptor).
4.2.3

Flood Risk Effects
The construction activities may also lead to changes to surface water runoff,
hydrological characteristics and flood risk on the Site and surrounding
environment, as detailed in Table 4.1. To be specific, the construction activities
(e.g. excavation of materials, import, soil removal, compaction, dewatering,
increase of hard standing and etc.) could alter the soil properties leading to
changes in surface water runoff rate and volume and creating new potential
pathways. Such effects, in the absence of mitigation may not be limited to the
Project Site and can be expanded to the nearby water bodies including the
Carr Dyke and River Ouse.
The likelihood of flood risk from the River Ouse may not be affected by
construction activities; however, the level of flood hazard to the exposed
workforces, machinery and the Project Site may change during construction
activities, should such a flood event of this nature occur.
In the majority of cases, potential impacts during construction can be avoided
and minimised through standard construction management practices. In
addition, other specific additional mitigation options with respect to water
quality risk (e.g. method statements, water management plans and pollution
prevention measures) and flood risk (e.g. flood prevention and surface water
management measures), are implemented where required.
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Table 4.1

Potential Effects during Construction Phase of the Project
Activity

Human Health
Excavation of
materials / soil
removal

Dewatering of
excavation pits and
trenches

Water Quality
Importing and
stockpiling of fill
material in
Operational Area
and Construction
Laydown Area

Potential Impact /
Receptor

Pathway

Construction
workers exposed to
potential
contaminated
water on Site if site
investigation
proves sources are
present
Construction
workers exposed to
potential
contaminated
surface water
during excavation
and dewatering– if
site investigation
proves sources are
present
Potential to
mobilise
contaminants (if
present) to nearby
surface waters
(Carr Dyke) by
surface water

ENVIRONMENTAL RESOURCES MANAGEMENT

Sensitivity /
Vulnerability of
Impact / Receptor

Magnitude of
impact

Potential Risk Rating

Mitigation
Required?

Ingestion and
dermal contact

High

Small

Moderate



Dermal absorption
and inhalation of
volatile vapours

High

Small

Moderate



Migration of
contaminants by
leaching / surface
run-off to Carr
Dyke and
potentially
downstream to

High

Small

Moderate
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Activity

Excavation,
stockpiling,
redistribution and
/ or removal of the
made ground in
Operational Area
and Construction
Laydown Area

Potential Impact /
Receptor

Pathway

runoff, reducing
water quality
Potential to
remove, relocate or
mobilise
contaminants (if
present) to nearby
surface waters
(Carr Dyke) by
surface water
runoff – if site
investigation
proves
contamination
sources are present.
This would result
in reduced water
quality with
adverse effects on
ecology.
Potential to erode
soils and mobilise
sediments to
nearby surface
waters (Carr Dyke)
by surface water
runoff. This would
increase suspended
load and decrease
overall water

River Ouse

ENVIRONMENTAL RESOURCES MANAGEMENT

Sensitivity /
Vulnerability of
Impact / Receptor

Magnitude of
impact

Potential Risk Rating

Mitigation
Required?

Migration of
contaminants by
surface run-off to
Carr Dyke and
downstream (River
Ouse)

High

Small

Moderate



Migration of
eroded materials
by surface run-off
to Carr Dyke and
downstream (River
Ouse)

Medium

Large

Major



CAPTURE POWER LTD

34

WRCCS EIA
Surface Water and Flood Risk

Activity

Dewatering of
excavations and
temporary
discharges to
watercourses in
Operational Area

Temporary
abstraction for
construction water
usage

Potential Impact /
Receptor
quality.
Discharge of
potentially
contaminated
water to Carr Dyke
and River Ouse,
and potential
alteration to
hydraulic
connectivity
between
groundwater
systems and
watercourses;
Potential impact on
water quality and
aquatic life.
Adverse effect on
other abstraction
users downstream.
Over abstraction of
water from Carr
Dyke and River
Ouse would affect
water levels and
potentially flow
dynamics, reduce
water quality,
affect aquatic
ecology

ENVIRONMENTAL RESOURCES MANAGEMENT

Pathway

Sensitivity /
Vulnerability of
Impact / Receptor

Magnitude of
impact

Potential Risk Rating

Mitigation
Required?

Migration of
contaminants from
dewatering and
surface water runoff to Carr Dyke,
and eventually
River Ouse.

Medium

Large

Major



Abstraction of
water direct from
source (Carr Dyke
or River Ouse)

Medium

Small

Minor
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Activity

Potential Impact /
Receptor

Pathway

Increased traffic
on-Site, movement
of construction
machinery

Potential for
sediment
mobilisation,
reduction in
infiltration and
increasing surface
water runoff
Potential for
accidental leakage
of fuels and oils,
introducing
contaminants to
nearby surface
waters, which
reduces water
quality and affect
aquatic life.
Potential for
mobilisation to
surface waters (e.g.
Carr Dyke) if
containment fails
and leaks occur,
which would
reduce water
quality and affect
aquatic life.

Migration of
sediments by
surface water
runoff to adjacent
water bodies and
agricultural lands

Use of plant and
equipment during
construction in all
areas

Storage and use of
materials and
substances with
polluting potential
(e.g. concretes, fuel,
lubricants, oils and
soils) in all areas

Water Quantity
Temporary
abstraction for

Over abstraction of
water from Carr
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Sensitivity /
Vulnerability of
Impact / Receptor
High

Magnitude of
impact

Potential Risk Rating

Mitigation
Required?

Medium

Major



Migration of
leaching
contaminants from
spills with
potential lateral
migration to Carr
Dyke

Medium

Small

Minor



Migration of
contaminants from
spills, with
potential for direct
spillage or lateral
migration to Carr
Dyke and
downstream, River
Ouse

High

Small

Moderate



Medium

Small

Minor



Abstraction of
water direct from
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Activity

Potential Impact /
Receptor

construction water
usage in
Operational Area

Dyke and River
Ouse would affect
water levels and
potentially the flow
dynamics between
watercourses,
therefore reducing
water abundance
for other local
abstraction users
Surface Water and Flood Risk
Increased traffic
Potential for
on-Site, movement
sediment
of construction
mobilisation,
machinery
reduction in
infiltration and
increasing surface
water runoff
Excavation, soil
Potential for
removal, import,
reduction in
fill, increase of
infiltration and
hard standing,
increasing surface
building footprint,
water runoff rate
and roads coverage and volume

Land raising of the
Site

Potential to alter
flood conveyance,
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Pathway

Sensitivity /
Vulnerability of
Impact / Receptor

Magnitude of
impact

Potential Risk Rating

Mitigation
Required?

Migration of
sediments by
surface water
runoff to adjacent
water bodies and
agricultural lands

High

Medium

Major



Creation or
reduction of new
pathways (e.g.
creation of new
engineered
drainage system
and removal of
exiting artificial
and/ or natural
systems)
Creation or
reduction of new

High

Medium

Major



High

Medium

Major



source (Carr Dyke
or River Ouse)
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Activity

Potential Impact /
Receptor

Pathway

flood risk, off Site
flood water
displacement, off
Site flood risk

pathways
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Sensitivity /
Vulnerability of
Impact / Receptor

Magnitude of
impact
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4.3

ASSESSMENT OF POTENTIAL EFFECTS DURING OPERATION

4.3.1

General Considerations
Potential effects during the operational phase of the Project may result from:

4.3.2

•

changes to receptors, which will now comprise Site occupants, potential
nearby residents and visitors;

•

changes to levels and nature of wastes produced including an increase in
trade effluent discharges;

•

storage and handling of materials (oil, fuel and others) which could leak
and/or spill, introducing contaminants to the ground / ground water;

•

changes to the nature and location of contamination sources; and

•

changes to level of abstraction from both groundwater and surface water
sources.

Water Quality and Quantity
The operation phase of the Project will generate new potential effects on the
nearby water environment, namely from newly introduced contamination
sources and quantities and increased trade effluents, which, in the absence of
mitigation, could adversely impact the nearby water environment and habitat.
In addition, storage and handling of materials (oils, fuels, lubricants and
others) which could potentially leak and/or spill into the water environment
through surface water runoff, shallow groundwater migration and drainage
systems would have an adverse impact on the geochemistry of the Carr Dyke
(e.g. increased hydrocarbon concentrations, pH and temperature variation),
and downstream areas of the River Ouse. This would in turn affect the
aquatic habitats of the watercourses and the quality of water for other
abstraction users downstream. Moreover, an increase in abstraction demand
required for the operation of the project could also affect local water quality
and decrease the quality and quantity of available water for other abstraction
users, specifically, local agricultural users.

4.3.3

Surface Water and Flood Risk
During the Project’s operational phase, potential sources of impacts on the
nearby water environment could be expected from surface water discharges /
abstractions requirements. Changes to flood water displacement and flood
risk on the wider floodplain may be also expected during the operation phase.
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As with the construction-related impacts identified in Table 4.1, it is envisaged
that the majority of potential impacts can be avoided and /or minimised
through good operational management practice. The potential effects on the
water environment from operation are summarised in Table 4.2.
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Table 4.2

Potential Effects during Operation Phase of the Project
Activity

Human Health
Site operations

Water Quality
Site activities
including handling
and containment of
waste and oil
storage areas

Site activities
including operation
of large plant and
cooling operations

Potential Impact /
Receptor

Pathway

Operational users,
nearby residents
and visitors

Spills and leaks of
oil, fuel and other
polluting
substances entering
the Carr Dyke and
downstream areas
of River Ouse.
Decrease in water
quality, changes in
geochemistry and
on aquatic ecology.
Spills and leaks of
oil, fuel and other
polluting
substances related
to the plant

ENVIRONMENTAL RESOURCES MANAGEMENT

Sensitivity /
Vulnerability of
Impact / Receptor

Magnitude of
impact

Potential Risk
Rating

Mitigation
Required?

Ingestion and
dermal contact of
remaining
contamination
sources in surface
water

Low

Small

Negligible


(Due to the
existence water
quality treatment
facilities and
monitoring systems
in place pathways
very unlikely to
occur)

Spill of materials
followed by
leaching or lateral
migration from
surface water runoff

Low

Large

Moderate



Spill of materials
following
mechanical failures
of plant and lateral
migration from

Low

Large

Moderate
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Activity

Discharge of
process water
(trade effluent) and
surface water
runoff from
operational area

Abstraction of
surface water for
operational
processes

Potential Impact /
Receptor

Pathway

entering the Carr
Dyke and
eventually
downstream areas
of River Ouse.
Decrease in water
quality, changes in
geochemistry and
effect on aquatic
ecology.
Pollution of surface
waters (Carr Dyke
and River Ouse)
and a decrease in
water quality and
effects on aquatic
ecology

surface water runoff

Over-abstraction of
water from either
Carr Dyke and
River Ouse would
have long-term
effects on water

ENVIRONMENTAL RESOURCES MANAGEMENT

Sensitivity /
Vulnerability of
Impact / Receptor

Magnitude of
impact

Potential Risk
Rating

Mitigation
Required?

Through drainage
infrastructure and
surface water runoff

High

Medium

Major

Abstraction of
water direct from
source (Carr Dyke
or River Ouse)

Medium

Large

Major


(A series of
drainage controls,
mitigation
measures and
pollution controls
to avoid
contamination
discharges to
nearby water
bodies or
exceedances of the
environmental
permit)

(Abstraction levels
to be controlled
within current
agreed licence for
existing Drax
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Activity

Potential Impact /
Receptor

Pathway

Sensitivity /
Vulnerability of
Impact / Receptor

Magnitude of
impact

Potential Risk
Rating

levels, reduce water
quality and affect
aquatic ecology
Water Quantity
Abstraction of
surface water for
operational
processes

Mitigation
Required?
Power Station site)

Over-abstraction of
water from either
Carr Dyke and
River Ouse would
have long-term
effects on water
levels, potentially
affecting other local
abstraction users
(agricultural use)
Surface Water and Flood Risk

Abstraction of
water direct from
source (Carr Dyke
or River Ouse)

Medium

Large

Major


(Abstraction levels
to be controlled
within current
agreed licence for
existing Drax
Power Station site)

Footprint of
operational plant
and new
hardstanding areas

Potential for
reduction in
infiltration and
increasing surface
water runoff rate
and volume

High

Medium

Major



Abstraction of
surface water for
on- Site activities

Change in river
flow dynamics

Creation or
reduction of new
pathways (e.g.
creation of new
engineered
drainage system
and removal of
existing artificial
and/ or natural
systems)
Abstraction of
water direct from
source (Carr Dyke
or River Ouse)

Low

Small

Negligible

(Mitigation already
in place Abstraction levels
to be controlled
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Activity

Discharge of
process water and
surface water
runoff

Potential Impact /
Receptor

Flooding of Carr
Dyke in the case of
surplus surface
water discharge

ENVIRONMENTAL RESOURCES MANAGEMENT

Pathway

Site infrastructure /
drainage network

Sensitivity /
Vulnerability of
Impact / Receptor

Magnitude of
impact

High
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Potential Risk
Rating

Major

Mitigation
Required?
within current
agreed licence for
existing Drax
Power Station site)

(Surface water
discharge to be
considered at
greenfield runoff
rate and process
water discharge to
be considered
within current
discharge consents
for the existing
Drax Power Station
site)
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4.4

ASSESSMENT OF POTENTIAL EFFECTS DURING DECOMMISSIONING
Decommissioning is anticipated to involve at least the removal of all above
surface structures and some buried services, followed by reinstatement of
ground to a condition suitable for whatever after-use is proposed.
Construction laydown area will also be involved.
Potential effects during the decommissioning phase will be broadly similar to
those during the construction phase in that there will be an influx of
contractors to deconstruct the plant and equipment.
Potential effects during the decommissioning phase of the Project may result
from:
•

changes to receptors, which comprise demolition contractors, nearby
residents and visitors;

•

production of bulk wastes from demolition of buildings and hardstanding;

•

excavations and dewatering of pits / trenches;

•

storage and handling of materials (oil, fuel and others) which could leak
and/or spill, introducing contaminants to nearby surface watercourses;
and

•

possible disturbance of contamination sources through ground
disturbance which migrate into nearby watercourses.

As with the earlier phase effects identified, it is envisaged that the majority of
potential effects can be avoided and /or minimised through good site
management practice. The potential effects during decommissioning are
summarised in Table 4.3.

ENVIRONMENTAL RESOURCES MANAGEMENT

45

CAPTURE POWER LTD

WRCCS EIA
Surface Water and Flood Risk

Table 4.3

Potential Effects during Decommissioning Phase of the Project
Activity

Human Health
Excavation of
materials / soil
removal

Dewatering of
excavation pits and
trenches

Water Quality
Excavation,
stockpiling,
redistribution and
/ or removal of the
made ground in
Operational Area
and Laydown Area

Potential Effect /
Receptor

Pathway

Sensitivity /
Vulnerability of
Receptor

Magnitude of
impact

Potential Risk Rating

Mitigation
Required?

Demolition
workers exposed to
potential
contaminated
water on Site if site
investigation
proves sources are
present
Construction
workers exposed to
potential
contaminated
surface water
during excavation
and dewatering if
site investigation
proves sources are
present

Ingestion and
dermal contact

High

Small

Moderate



Dermal absorption
and inhalation of
volatile vapours

High

Small

Moderate



Potential to
remove, relocate or
mobilise
contaminants (if
present) to nearby
surface waters
(Carr Dyke) by
surface water
runoff – if site

Migration of
contaminants by
surface run-off to
Carr Dyke and
downstream (River
Ouse)

High

Small

Moderate
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Activity

Dewatering of
excavations and
temporary
discharges to
watercourses

Potential Effect /
Receptor
investigation
proves
contamination
sources are present.
This would result
in reduced water
quality with
adverse effects on
ecology.
Potential to erode
soils and mobilise
sediments to
nearby surface
waters (Carr Dyke)
by surface water
runoff. This would
increase suspended
load and decrease
overall water
quality.
Discharge of
potentially
contaminated
water to Carr Dyke
and River Ouse,
and potential
alteration to
hydraulic
connectivity
between
groundwater
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Pathway

Sensitivity /
Vulnerability of
Receptor

Magnitude of
impact

Potential Risk Rating

Mitigation
Required?

Migration of
eroded materials
by surface run-off
to Carr Dyke and
downstream (River
Ouse)

Medium

Large

Major



Migration of
contaminants from
dewatering and
surface water runoff to Carr Dyke,
and eventually
River Ouse.

Medium

Large

Major
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Activity

Temporary
abstraction for
decommissioning
water usage

Increased traffic
on-Site, movement
of construction
machinery

Removal of
hardstanding and
buildings

Potential Effect /
Receptor
systems and
watercourses;
Potential impact on
water quality and
aquatic life.
Adverse effect on
other abstraction
users downstream.
Over abstraction of
water from Carr
Dyke and River
Ouse would affect
water levels and
potentially flow
dynamics, reduce
water quality,
affect aquatic
ecology
Potential for
sediment
mobilisation,
reduction in
infiltration and
increasing surface
water runoff
Discharge of
potentially
contaminated
water to Carr
Dyke, and
eventually River
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Pathway

Sensitivity /
Vulnerability of
Receptor

Magnitude of
impact

Potential Risk Rating

Mitigation
Required?

Abstraction of
water direct from
source (Carr Dyke
or River Ouse)

Medium

Small

Minor



Migration of
sediments by
surface water
runoff to adjacent
water bodies and
agricultural lands

High

Medium

Major



Migration of
contaminants from
dewatering and
surface run-off to
Carr Dyke

Medium

Medium

Moderate
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Activity

Use of plant and
equipment during
decommissioning

Storage and use of
materials and
substances with
polluting potential
(e.g. concretes, fuel,
lubricants, oils and
soils)

Water Quantity
Temporary
abstraction for
decommissioning
water usage

Potential Effect /
Receptor
Ouse
Potential for
accidental leakage
of fuels and oils,
introducing
contaminants to
nearby surface
waters, which
reduces water
quality and impact
aquatic life.
Potential of
accidental leakage
of fuels and oils to
the land surface
migrating to
watercourses,
decreasing water
quality and
affecting aquatic
life.
Over abstraction of
water from Carr
Dyke and River
Ouse would affect
water levels and
potentially the flow
dynamics between
watercourses,
therefore reducing
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Pathway

Sensitivity /
Vulnerability of
Receptor

Magnitude of
impact

Potential Risk Rating

Mitigation
Required?

Migration of
leaching
contaminants from
spills with
potential lateral
migration to Carr
Dyke

Medium

Medium

Moderate



Overland flow or
flow through
drains/services to
the Carr Dyke

Medium

Medium

Moderate



Abstraction of
water direct from
source (Carr Dyke
or River Ouse)

Medium

Small

Minor
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Activity

Potential Effect /
Receptor

water abundance
for other local
abstraction users
Surface Water & Flood Risk
Increased traffic
Potential for
on-Site, movement
sediment
of construction
mobilisation,
machinery
reduction in
infiltration and
increasing surface
water runoff
Excavation, soil
Potential for
removal, import,
reduction in
fill, increase of
infiltration and
hard standing,
increasing surface
building footprint,
water runoff rate
and roads coverage and volume

Decreased ground
coverage of clean
fill, excavations,
foundations and
hard standing

Potential to alter
infiltration
patterns, shallow
flow pathways and
leaching rates.
Reducing surface
water runoff rate
and volume
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Pathway

Sensitivity /
Vulnerability of
Receptor

Magnitude of
impact

Potential Risk Rating

Mitigation
Required?

Migration of
sediments by
surface water
runoff to adjacent
water bodies and
agricultural lands

High

Medium

Major



Creation or
reduction of new
pathways (e.g.
creation of new
engineered
drainage system
and removal of
exiting artificial
and/ or natural
systems)
Creation or
reduction of new
pathways

High

Medium

Major



High

Medium

Major
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4.5

UNCERTAINTY AND KEY ASSUMPTIONS
The current Conceptual Site Model (CSM), presented within this Technical
Report, is based on the accuracy of previous intrusive site investigations
conducted to date.
A key assumption of the CSM is the potential plausible pathways that may
exist for the Site, specifically in this case, the likelihood of lateral migration for
contaminants to enter the Carr Dyke, and further lateral migration to the River
Ouse.
Similar to the construction environmental management plan (CEMP); which
deals with unanticipated issues (e.g. contamination) through environmental
monitoring protocols, the Environmental Permit will require an
Environmental Management System (EMS) with linkage to the CEMP which
should require monitoring conditions over the operational phase and allow
for corrective action as necessary, should an issue arise. A framework for the
CEMP is provided in Volume 3 (Chapter J) of this ES.
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5

MITIGATION

5.1

INTRODUCTION
The following section describes the mitigation measures for the Project in
regards to surface water quality and flood risk.

5.2

CONSTRUCTION PHASE
In order to mitigate the effects during foundation works and general
earthworks, appropriate good practice techniques will be employed. The
mitigations will follow the basic principles of negative impact mitigation of
avoid, reduce, repair, offset. That is, it is preferable to avoid or change the
activity such that the impact is reduced/removed. If that cannot be practically
achieved, then actions to reduce the impact are taken, or to repair the area
after the impact, or finally to provide an offset for an affected resource. This
will be achieved through thoughtful design of the Project and careful
management of the construction. Resources to assist with design and
construction include the CEMP, the design aspects of the Construction Design
Management Regulations 2007 (CDM), and guidance from construction
industry research and information association (CIRIA) and DEFRA guidance
on the management of soils and water in development projects.
Some of the core elements of the CEMP will relate to surface water quality and
flood risk, including the following.
•

As a precautionary approach for excavation work, if contamination that
has not been previously identified is encountered on the Site, no further
development would take place (except to the extent that would not disturb
that contamination) until a site investigation was carried out and
mitigation measures were approved by SDC and applied.

•

All dewatering activities during excavation and foundation works will
include monitoring of water discharges or sediment laden runoff, and will
be treated prior to discharge to nearby watercourses. Water with high fine
particle content will transit through a sedimentation pond.

•

Performance of the construction Site drainage network, including foul
drainage provisions, will be monitored regularly for water quality before
discharge.
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•

In the event of accidental spills involving hydrocarbons, any contaminated
water will be isolated at the closest intermediate point of intervention and
appropriately treated or discharged of.

As the main flood risk to the Project was identified as a breach / overtopping
of flood defences along the River Ouse from tidal waters, the finished floor
level on the Site will be raised above the 1 in 200 year tidal (including the
impact of climate change) flood level (i.e. 5.13 mAOD) with appropriate fill
material, including capping layers and granular drainage layers.
The Project Site will be constructed in accordance with best working practices
and measures to protect the water environment will be in accordance with
those set out in relevant EA Pollution Prevention Advice and Guidance (PPG)
notes.
A separate Sediment Control Plan (SCP) will be designed and followed by
contractors throughout the construction process. This will outline the routine
working and emergency procedures for the control and mitigation of erosion
and dust generation during excavations and soil handling, such as stockpiling
soil away from watercourses and undertaking earthworks during dry weather
conditions where possible.
The CEMP will be developed in consultation with the EA and the EPC
contractor. It will include mitigation measures for avoiding spills and leaks of
materials used during the construction process, such as fuels, oil and
lubricants. With these measures, and with agreed DCO conditions in place, all
identified temporary adverse impacts in relation to surface water quality and
flood risk will be dealt with. The CEMP will include provision for a
temporary sustainable drainage system to deal with surface water runoff and
a water quality monitoring system during the construction phase.
With these measures all identified temporary adverse impacts in relation to
ground conditions and contamination will be suitably mitigated.

5.3

OPERATIONAL PHASE
During the operational phase of the Project, potential impacts on surface water
quality and flood risk relate mainly to the quality, storage and discharge of
surface water runoff, as well as abstraction and discharge of water for cooling
and processing.
The process water required for and liquid effluents resulting from the Project
will be managed by new proposed processing and treatment infrastructures
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and management systems. Operational effluents including oil-contaminated,
chemically-contaminated, fuel, oil and cooling-water effluents will be
discharged to an intercept pit, and waste water treatment plant, before being
monitored and discharged via the existing Drax Power Station system. A
completely new separate surface water management system will also be
introduced to manage surface water (rain water) runoff after development. It
should be noted that some water discharges required during the operation,
will be within the current licences and discharge consents, respectively, and
that these will continue to be monitored by Drax Power Ltd. The exact
quantities and nature of effluent discharge will be communicated and agreed
with the EA prior to operation.
In terms of surface water runoff, the post development surface water runoff
will remain to greenfield runoff which will be discharged to Carr Dyke. At
the north side of Carr Dyke, the additional surface water runoff generated due
to the Project will be attenuated within the Site by providing a storage basin
and then will be discharged to River Ouse under the existing Drax Power
Station discharge consent. At the south side of Carr Dyke, surface water
runoff generated due to the development (1 in 100 year rainfall plus climate
change influence) will be within the Project Site’s greenfield runoff allowance
and will be discharged to Carr Dyke.
Surface water runoff, processing and waste water discharges to adjacent water
bodies will be treated to the acceptable standards agreed with the EA by
providing waste water treatment basin, siltation basin, surface water basin,
separation ponds and a comprehensive monitoring system. Data from the
continuous and regular monitoring of water discharges will be integrated into
the Project’s data control system (DCS) with relevant signals operating
control-room alarms. Operational staff will have access to environmental
information and be trained to ensure compliance with regulatory limits.
Historical records of up to 10 years will be stored within the DCS and will be
retrievable on demand.
It is anticipated that an increase in abstraction volumes from existing
groundwater sources and the River Ouse will be required as part of the
operation of the Project, specifically for the cooling processes. The exact
quantities required will be communicated and agreed with the EA prior to
operation and a regular flow monitoring system will be in place to record any
adverse changes in water quality and quantity so as to not affect other local
users (agricultural, domestic and industrial users).
All areas where potentially polluting substances will be stored and used will
be designed with appropriate bunding to industry standards. Bunds will
provide 110% of stored volume and be constructed of impervious materials.
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In the rare event of an oil spill into the bund system, the oil can be pumped
out for re-use if possible, or disposed of in an environmentally acceptable
manner.
Emergency and contingency plans will be developed to safeguard operational
activity, Site users and quality of surface water.
The Project will be controlled under a variation to Drax’s existing
Environmental Permit. Additionally it will be operated in accordance with
best working practices and measures to protect the water environment will be
in accordance with those set out in relevant EA Pollution Prevention Advice
and Guidance (PPG) notes.

5.4

DECOMMISSIONING PHASE
The mitigation measures to avoid, minimise and reduce potential negative
impacts and during the decommissioning phase are very similar to those of
the construction phase. The design of the Project will be designed to minimise
the amount of rehabilitation works needed and the operational controls will
minimised the amount of waste or contamination to handle during
decommissioning. The construction laydown area will be reinstated
immediately after construction and is intended to be returned to agricultural
use.
In order to mitigate the effects during decommissioning works, appropriate
good practice techniques will be employed, including the following.
•

Decommissioning activities will be undertaken through the
development of a Decommissioning Plan (DP). The Contractor will be
required to adhere to the DP which will be enforced through the DCO
and discharged / enforced via the local planning authority (Selby
District Council (SDC) in this instance). Some of the core elements of the
DP relates to surface water quality and flood risk and contaminated
land.

•

Full compliance with technical guidance and best practices documents
relevant to the decommissioning and other Health and Safety legislation
that will apply throughout any works on the Site at the
decommissioning phase.

•

As a precautionary approach for the decommissioning works, if
contamination or risk that has not been previously identified is
encountered on the Site, no further decommissioning works would take
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place (except to the extent that they would not disturb or diffuse that
contamination or risk) until a site investigation was carried out and
mitigation measures were approved by the EA and SDC and applied.
Moreover, the Safety Officer would ensure that a Workers’ Safety
Information Sheet was prominently displayed in rest/mess rooms and
wash rooms covering hygiene, work practices, clothing requirements
etc.
•

A separate Sediment Control Plan (SCP) will be designed and followed
by contractors throughout the decommissioning process. This will
outline the routine working and emergency procedures for the control
and mitigation of erosion and dust generation during decommissioning.

•

The DP will be developed in consultation with the EA, SDC and EPC
contractor. It will include mitigation measures for avoiding spills and
leaks of materials used during the decommissioning process, such as
fuels, oil and lubricants. With these measures, and with agreed DCO
conditions in place, all identified temporary adverse impacts in relation
to surface water quality and flood risk will be dealt with. Within the
context of surface water quantity and quality, the DP considers the
drainage and water quality monitoring systems to deal with surface
water runoff, sediments and contaminants migration during the
decommissioning phase.

•

A temporary site emergency response and contingency plan will be
developed in consultation with the EA, SDC and the EPC contactor. The
plan will include measures for safety of people working on the Site (in
respect to flood risk and water quality issues) during the
decommissioning phase.

•

The Project Site will be decommissioned in accordance with best
working practices and measures to protect the water environment will
be in accordance with those set out in relevant EA Pollution Prevention
Advice and Guidance (PPG) notes.
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6

POTENTIAL CUMULATIVE EFFECTS

Cumulative effects result from the combined impacts of multiple projects /
plans. Their consideration is important as the effects of a development in
isolation may not be significant but may be when combined with other
projects. The cumulative effect assessment identifies key receptors within the
receiving environment that are likely to be affected by the combined effects of
the Project and other projects / plans in combination. A key requirement of
the EIA process is to appropriately define the Project’s areas of influence
within which it is reasonable to consider cumulative effects for a particular
receptor. Table 6.1 below indicates the surface water and flood risk factors that
may be affected by cumulative impacts and their areas of influence.
Table 6.1

Potential Cumulative Effects to Consider
Receptors
Surface water
and flood risk

Key sensitivities
During operation works within the area of
influence which might influence factors such as
flood plain storage capacity or surface water runoff (quantity and quality).

Area of Interest
Typically 1 km but
variable dependent on
receptor.
Significant ground water
abstractions within 2 km.

During construction the key potential effect would
be on surface water (quality and quantity).

Identification of the projects to be considered was collated from desk studies,
planning searches, consultation and site surveys. Following this initial
screening exercise a provisional list of projects and plans was circulated to
relevant local and national organisations. The projects to be considered for
surface water and flood risk cumulative effects are listed below in Table 6.2.
There is one proposed project with the potential to create cumulative water
related effects with the Project. This is construction of the link pipeline from
the Project to the National Grid Carbon Limited Pipeline (NGCL). This is
proposed for the northern area of the Site. However the scale of works
associated with the NGCL pipeline construction is very small compared with
the scale of the Project activities. The potential for the two projects together to
have significant cumulative effects on water resources is very small and
readily manageable.
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Table 6.2

Projects with the Potential for Water Resource Cumulative Effects in Combination with the Project.
Development
National Grid
Carbon Ltd
(NGCL)
Pipeline

Surface water
users of the
River Ouse

Thorpe Marsh

Description

Location and Distance /
orientation from Project Site
Pipeline to transport the CO2
The pipeline will run from the
generated by the Project to an
Project Site to Bridlington
undersea location in the North (Grid Ref: (TA170595) Easting
Sea. Additionally the NGCL
517005, Northing 459586) on
pipeline will support the
the coast (approx. 75 km) and
development of carbon capture, then out into the North Sea
transport and storage in the
(15 km) to a location for
wider Yorkshire and Humber
permanent storage in
region. The pipeline would
geological features under the
initially transport up to 2
North Sea.
million tonnes of CO2 per year
(from the Project). The design
of the pipeline is such that it
will be able to transport safely
up to 17 million tonnes per year
when the regional network of
CO2 emitters has been ‘plugged
in’.
Abstraction during the
Up to approximately 2 km
operational phase will be from
the River Ouse (as well as
Sherwood Sandstone Aquifer),
a regionally important source.
There are other users of this
source, including for
agricultural and domestic
purposes.
Gas pipeline of approximately
Approximately 2 km west.
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Consenting Status

Rational for Screening in or Potential Receptors
out of the assessment
NGCL has submitted Scoped in.
During construction
a DCO for a pipeline
potential receptors
and associated
Construction of the link
include:
facilities and it has
works from the White Rose Surface water
been accepted for
CCS project to the NGCL
Ecology
examination by
will occur in the northern
Noise
Planning
end of the Project Site, and
Traffic
Inspectorate.
hence there may be
Landscape
cumulative effects on water
quality during the
construction phase.
Operational stage of
the pipeline not
considered within
the assessment.

Permitted

There is potential for
multiple abstractions from
the same surface water
source to have an impact on
each other and the resource
as a whole.
Application expected Not included
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Development

Description

Gas Pipelines

18 km from an offtake
approximately 1.5 km west of
Camblesforth to the Thorpe
Marsh CCGT Power Station
site.

Location and Distance /
orientation from Project Site

Consenting Status
in Q3 2014.

Grid Ref: SE632256 Easting
463295, Northing 425647

Rational for Screening in or Potential Receptors
out of the assessment
potential receptors
Pipeline construction sits in include:
a different surface water
Surface water
catchment to the Project
Ecology
Traffic
Landscape
Operational stage of
the pipeline not
considered within
the assessment.
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7

RESIDUAL EFFECTS

Residual effects are those effects which remain after mitigation measures have
been implemented. In the case of surface water and flood risk there are not
anticipated to be any significant residual effects once the mitigations outlined
above have been implemented.
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8

CONCLUSION

Without the planned mitigation the potential effects on surface water and
flood risk through construction, operation and decommissioning of the Project
are likely to include the following:
•

disruptions to the surface water drainage system and increase to flood risk
through reduction of infiltration areas during construction;

•

contamination of surface waters through overland flow or shallow
groundwater flow and transport of contaminants during the construction,
operation and decommissioning phases;

•

reduction in water quality from increased effluent discharges during
operational phase;

•

reduction in water quality and quantity from increased abstraction during
operational phase;

•

flood risk to the operational area and its occupants should a breach of
flood defences occur during a tidal event; and

•

exposure of workers to potentially contaminated surface water during
construction and decommissioning.

The mitigation measures required to reduce all of these impacts to negligible
include careful design of the Project and execution of its construction and
decommissioning, as well as responsible operational practices. This includes:
•

raising the land of the operational area to above maximum flood levels, in
case of a breach / overtopping of flood defences;

•

temporary storage and containment of rain water and surface water to
decrease the flood risk and water quality impacts on Site;

•

development and implementation of environmental management plans
designed specifically for the Site and project, to include waste
management plan, sediment control plan, surface water management plan
and soil management plan.

•

minimising the potential for creating pathways for contaminants to the
watercourse;
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•

development and implementation of a drainage system and waste water
treatment system which captures and treats effluents before discharge and
monitors on a regular basis;

•

regularly monitoring the quality and quantity of local watercourses near
abstraction points and areas downstream (if required);

•

minimise the import, transfer, storage and use of hazardous substances;

•

appropriately store and handle hazardous substances;

•

applying excellent health and safety management on-site; and

•

conducting appropriate testing and investigations where land
contamination or water pollution may occur.
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