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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
geology, hydrogeology and land quality.
Potential effects of the Project on geology, hydrogeology and land quality are
mostly in relation to construction and decommissioning, and comprise:


disturbance and / or removal of the ground and ground water which
could potentially remove, relocate or mobilise contaminants;



use of plant and equipment which could accidentally leak fuels and oils,
introducing contaminants to the ground;



storage and use of materials and substances with polluting potential (eg
concretes, fuel, oils and soils) which could be mobilised to ground or
controlled waters; and



exposure of construction/decommissioning workers to potentially
contaminated dust during soil removal and transportation activities.

During the operational phase of the Project, issues in regards to geology,
hydrogeology and contamination, are more likely to involve site activities
around storage of wastes and oils. Processes involving water abstraction and
discharge are dealt with the in Water Quality / Flood Risk Technical Report.
The area of influence considered in this technical report is defined mainly
focuses on the operational area of the Project Site.

1.2

BASIS OF ASSESSMENT INCLUDING THE REALISTIC WORST CASE SCENARIO
The main assumptions on the design of the Project, with particular reference
to geology, hydrogeology and contamination issues include, but are not
limited to:


the current site boundary and layout of the Project site including
operational area, infrastructure corridors and construction laydown area
will not change dramatically (these areas are defined in the ES summary
report) (see Figure D.1);
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the land profile (height above ordnance datum) of the operational area is
currently designed to be raised from baseline levels, with import of clean
fill material;



items of operational infrastructure with potential to contaminate the land
have been identified and designed accordingly with consideration of
initial mitigation measures (i.e. containment bunds);



water processing and discharges for the Project will not exceed the current
discharge consent in place for the Drax Power Station under its
Environmental Permit, and no variation to this consent is required (see
Surface Water and Flood Risk Technical Report for further details); and



water abstraction required for the Project will not exceed the current
licence conditions for the Drax Power Station, and no variation is required.
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Figure D.1 Potential Contamination Sources
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The project includes the power plant (and associated infrastructure (eg the air
separation unit, cooling plant and gas processing unit) as described fully in
the ES summary report. The project also requires other areas of land to enable
construction and operation; for ease of reference these are detailed below in
Table 1.1.
Table 1.1

Site Areas
Application
Site
Operational
Area
Construction
laydown areas
Infrastructure
corridor

1.3

All of the areas detailed below namely: the Operational Area, Construction
Laydown Areas and the Infrastructure Corridor.
Approximately 28.7hectares (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
CPL has carried out two formal stages of pre-application consultation in April
and July of 2014.
All statutory consultees were contacted as required during these formal
consultations. The intention of the consultation process is to seek views in
advance of the full DCO submission, and to ensure that the outcome of formal
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 on the Scoping Report and the
PEIR that are pertinent to geology, hydrogeology and land quality are
summarised in Table 2.1 below.
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Table 1.2

PEIR Consultations Responses Relevant to Geology, Hydrogeology and Land Quality Addressed in the EIA
Consultee

Response

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

Advises that cross references be made within EIA with the Water
Quality and Flood Risk section due to interaction between topics.

North Yorkshire
County Council
(NYCC)

What will happen to the shale and limestone from the temporary
laydown areas when they are restored?

Geology / Land Quality
Technical Report, Section
5.4

National Farmers’
Union (NFU)

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
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

Geology / Land Quality
Technical Report, Section 6

Consideration should be given to the need for investigative site
surveys (including intrusive works if necessary).

ES Section that Addresses
the Response
Geology / Land Quality
Technical Report, Surface
Water and Flood Risk
Geology / Land Quality
Technical Report Section
3.2

Manner in Which
Response is Addressed
The EIA refers to Water
Quality and Flood Risk
where appropriate.
Current findings are based
on previous site
investigation data with
coverage of the majority of
the proposed operational
area, as well as current
desk study research.
The final design has not
been defined yet.
However, the material will
be clean and used in a
manner to maximise
environmental benefits and
minimise environmental
impacts. It is not
anticipated that shale will
be used.
Other significant water
users within the catchment
are taken into account in
the assessment.
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clarification is needed to ensure that all sectors have been
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METHODOLOGY

2.1

INTRODUCTION
The EIA is assessing the potential for historical contamination to be present on
the site and, subsequently, the risk associated with any likely disturbance.
The process of contamination risk assessment for the EIA can be summarised
as follows.


Hazard identification (establishing contaminant sources) and hazard
assessment (establishing pathways and receptors and identifying Potential
Pollutant Linkages (PPLs)) will be undertaken. Both the hazard
identification and assessment stages determine the development of a
Conceptual Site Model (CSM).



Risk estimation, which predicts the likelihood (probability) and degree
(consequence) of harm /pollution occurring, will then follow. Risk
estimation has two components: firstly, probability assessment which
relates to whether pollution/harm will occur in the short and or long term
(risk estimation is only undertaken when a PPL exists); and secondly,
consequence assessment which is the magnitude of harm that would occur
(because of the PPL) taking into account the sensitivity of the receptor.



Risk evaluation, which is the process of deciding whether a risk is
acceptable or not, and entails the application of evaluation criteria, will be
applied. These evaluation criteria are set in relation to a level of harm or
pollution to the specific receptor. They may be absolute standards or
recommended limit values, for example, a health criterion value for the
intake of a substance.

As part of the approach to the assessment, baseline soil data were compared to
Generic Assessment Criteria (GAC), which assess chronic risk to human
health from land contamination. The GAC have been developed in-house by
ERM and utilise the Environment Agency Soil Guideline Values (SGVs) (see
Annex A for a full description of the GAC process). Given the nature of the
Project, the baseline data will be assessed against GAC for commercial end
use. In regards to baseline groundwater data, these were compared to
freshwater Environmental Quality Standards (EQS) as developed by the
Environment Agency.
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A CSM was developed for each stage of the Project; this identifies potential
receptors to existing land contamination that could be changed by the Project
and a contamination risk assessment was carried out for each.
The assessment of effects was performed by comparing the construction phase
CSM and risk assessment with the baseline. This CSM comparison approach
allows the changes in land contamination status during the construction and
operation phase of the Project to be divided into major, moderate, minor or
negligible impact (or change), which can be described also as a positive,
neutral or negative effect. Determination of effect significance consists of
comparing the magnitude of the hazard/source (ie impact) and importance
and sensitivity of the receptor for each potential impact.
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3

3.1

BASELINE CONDITIONS

INTRODUCTION
This section provides a description of the existing baseline geological and
hydrogeological environment and land quality. Due to the interactions
between the geological and water environments, it is advised that this section
be considered alongside the Technical Report for Water Quality and Flood
Risk.

3.2

SUMMARY OF DATA COLLECTED

3.2.1

General Site Description
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 approximately 50% of the proposed Construction
Laydown Areas are currently agricultural land; the remaining Construction
Laydown Areas are located on existing laydown areas or open fields within
the operating Site area.

3.2.2

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

3.2.3

Historic Development of the Site
The majority of the Site had been used in the past as agricultural land with the
power station first constructed in the early 1970s, to the south of the Project
Site. With the exception of the proposed Infrastructure Corridor land, the
proposed Construction Laydown areas and Operational Area have been
largely in agricultural land use.
ENVIRONMENTAL RESOURCES MANAGEMENT
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In summary, the historical development of the 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) (see Annex B).

3.2.4



1853 – 1960s: 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‘,
though by 1891 this was 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 Site, adjacent to Drax Power Station which has the early 1970s,
extended in size.



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



2006: the Site layout of present day 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 wheat) and topsoil storage including a
‘peat store’.

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
remnants of Drax Abbey to the east of the 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 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 Site;
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3.2.5



a landfill (refuse or slag heap) (see Land Quality section below) in 1975,
approximately 500 m southwest of the 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 Site;



the New Road Landfill site (see Land Quality section below) in the mid to
late 1970s, adjacent to and within 100 m southeast of the Site; and



an ash tip (Barlow Mound) (see Land Quality section below) from the mid1990s, which replaced the previous depot west of the Site.

Regional Geology
The BGS map(1) and Envirocheck Report (see Annex B) indicate that there is no
artificial ground, or made ground as is often referred, underlying the Site.
In regards to superficial geology, those deposits formed in the last 2 million
years during the Quaternary Period, the Site is underlain by three types of
deposits, as described below (youngest deposits first).


Alluvium (Flandrian (Holocene) age): composed of a mixture of grain
sizes including clay, silt, sand and gravel underlying either side of the
Carr Dyke.



Breighton Sand Formation (Devensian age): composed predominantly of
sand (clayey or with silt), these deposits underlie western sections of the
Site up to an average of 1 – 2 m thick.



Hemingbrough Glaciolacustrine Formation (Devensian age): formed
during a period when the area was a glacial lake, this unit is composed
mainly of laminated silts and clays with rarer sands and dropstones
composed of fine-grained sandstone, limestone and mudstone. The
deposits underlie the majority of the Site and can be up to 30 m thick.

The bedrock geology of the region, underlying the superficial deposits, is the
Sherwood Sandstone Group (Permo-Triassic age), which is composed of

(1) British Geological Survey 1:50,000 solid and drift geological map (Sheet 79 – Goole)
ENVIRONMENTAL RESOURCES MANAGEMENT
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sandstone and to a lesser extent, mudstone and siltstone. The Sherwood
Sandstone Group has variable thickness, but can exceed 1.5 km. However,
geological cross sections in the nearby area suggest the Bunter Sandstone is
approximately 200 m thick, which overlies a further 200 m of marls and
limestones (Permo-Triassic age). Approximately 400 metres below ground
level (m bgl), the bedrock geology is the lower part of the Upper Coal
Measures series(1).
No known faults were identified on the geological maps in the immediate
area.
3.2.6

Observed Geology
Previous intrusive investigations(2) (3) have typified the geology underlying the
Site, with the exception of eastern parts, where coverage is minimal.
The Site is underlain, initially, by made ground in the south and southwest
corner and topsoil associated with agricultural fields for the majority of the
Site. In western areas of the Site, the made ground is composed of a mixture
of silts, sands, clay and gravel, with the latter two components making up
most of the unit. The gravel is mainly composed of angular to subrounded
fragments of limestone and sandstone. In the south western corner of the Site,
fine grained ash is more common, as are occasional wood chippings / straw.
In southern areas, a layer of peat (with coarse gravel sized fragments of
wood), approximately 2 m thick, was observed. In central and northern areas
of the Site, a thin layer of topsoil (0.09 – 0.4 m thick) is described. In general,
the made ground unit is thicker in southern and western areas of the site, and
reduce in thickness towards the centre and northern areas where topsoil is
encountered.
Beneath the made ground, the majority of the Site is underlain by superficial
deposits belonging to the Hemingbrough Glaciolacustrine Formation. These
deposits consists mainly of firm, brown, thinly laminated clay (with occasional
silt layers and rare gravel fragments of sandstone), up to an approximate
thickness of 20 m. In more central areas of the Site, a thin layer (up to 2m
thick) of sandy clay overlies the Hemingbrough Glaciolacustrine Formation,
which is likely representative of alluvial deposits associated with the Carr
Dyke. Underlying the Hemingbrough Glaciolacustrine Formation is a thin
unit of sand (usually 3- 4 m thick), which usually contains clay or silt, or is
described as heavily weathered sandstone.

(1) Drax (2009). Proposed Ouse Renewable Energy Plant. Environmental Statement, Main Text- Volume 2.
(2) URS, 2003: Site Environmental Contamination Investigation at Drax Power Station. Final Report. On behalf of Stone and
Webster.
(3) Norwest Holst 2010. Report on a Ground Investigation at Project Ouse – Biomass Power Plant.
ENVIRONMENTAL RESOURCES MANAGEMENT
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The Sherwood Sandstone Group has been recorded in all previous borehole
locations, underlying the superficial deposits. The sandstone is usually
encountered between 18 and 23 m bgl, and has been proven to 41 m bgl(1). The
upper deposits of this formation have been described as reddish brown, finely
laminated layers of sandstone, which have been moderately weathered.
3.2.7

Regional Hydrogeology
The alluvial deposits underlying areas either side of the Carr Dyke in the
south eastern section of the Site, and the Breighton Sand Formation
underlying small western sections, are classified by the Environment
Agency(2) as Secondary A aquifers (with high permeability)(3). However, given
the very thin and laterally discontinuous nature of these units on and adjacent
to the Site, these are unlikely to represent significant groundwater resources.
The Hemingbrough Glaciolacustrine Formation is classified as Unproductive
Strata(4).
The bedrock geology underlying the site, the Sherwood Sandstone unit, is
designated a Principal Aquifer(5), and nationally is an important aquifer used
for both public water and industrial supply.
A groundwater Source Protection Zone (SPZ) is located approximately 5 km
south of the site, which relates to three major public water supplies. The outer
zone of the SPZ (Zone 3)(6) is located on the southern border of the Site, and
encompasses the Power Station and adjacent areas.
The existing Power Station abstracts surface water and groundwater from
local sources, including two on-site boreholes 105 m deep, for boiler water
make-up. The Envirocheck Report (see Annex B) has identified several
groundwater abstraction licences within 2 km of the Site. These are
summarised in Table 3.1.

(1) Norwest Holst 2010. Report on a Ground Investigation at Project Ouse – Biomass Power Plant.
(2) Environment Agency 2014: Environment Agency website: What’s In Your Backyard?
(3) Secondary Aquifers A are defined by the Environment Agency 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) Unproductive Strata is defined by the Environment Agency as "rock layers or drift deposits with low permeability that
have negligible significance for water supply or river base flow".
(5) Principal Aquifers are defined by the Environment Agency 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”.
(6) Groundwater Source Protection Zone 3 is defined by the Environment Agency as "the area around a source within
which all groundwater recharge is presumed to be discharged at the source".
ENVIRONMENTAL RESOURCES MANAGEMENT
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Table 3.1

Groundwater Abstraction Licences within 2 km of the Site
Distance from Site Boundary
(approximate in m)
1090 and 1170

Direction from the Site

Abstraction Use

Southwest

1415, 1460, 1730, 1890 and
1900

South

1790

West

Two licences for general use
for energy production (Drax
Power Ltd)
Five licences for spray
irrigation for agricultural
purposes (Selby Salads Ltd
and The Hambleton
Abstraction Partnership)
Licence for spray irrigation
for agricultural purposes
(Private)

Data provided within the Envirocheck Report, original source from Environment Agency.

The Site and surrounding region is within a Nitrate Vulnerable Zone (NVZ).
NVZ are designated where land drains and contributes to the nitrate found in
‘polluted’ waters. Polluted waters include:

3.2.8



surface or ground waters that contain at least 50mg per litre (mg/l) nitrate;



surface or ground waters that are likely to contain at least 50mg/l nitrate if
no action is taken; and



waters which are eutrophic, or are likely to become eutrophic if no action
is taken.

Observed Hydrogeology
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.
While the Hemingbrough Glaciolacustrine Formation underlying the made
ground is classified by the Environment Agency as Unproductive Strata,
shallow groundwater has previously been observed between 5 – 9 m bgl(1) (2).
Groundwater is more likely in this unit where sand lenses exist within the
interbedded deposits of sand and clay. The shallow groundwater is
considered, based on previous site intrusive investigations(2), to be in

(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.
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hydraulic connectivity with the overlying made ground / topsoil and the local
surface water bodies.
Groundwater within the sandstone bedrock is suggested to flow to the south
or southwest, towards the main supply abstraction points discussed above. A
’cone of depression ‘was observed during the previous investigation in the
groundwater table, near the existing Power Station’s abstraction points.
During the intrusive investigation performed by URS (2003), a number of insitu permeability tests were conducted on the groundwater monitoring wells.
These were screened within the clays / silts of the Hemingbrough
Glaciolacustrine Formation deposits and within the weathered and completely
weathered Sherwood Sandstone. The silts were found to be of very low
permeability (3.9 x 10-8 m/s). The weathered Sherwood Sandstone
permeability was measured between 1.1 x 10-5 m/s and 6.97 x 10-8 m/s(1).
Therefore, the overlying deposits of the Hemingbrough Glaciolacustrine
Formation form the cap of a confined aquifer system, in regards to the
underlying Sherwood Sandstone Group Principal Aquifer.
3.2.9

Hydrology
A drain, known as the ‘Carr Dyke’, flows within the southwest of the Site,
north eastwards to the River Ouse. The River Ouse flows in a south easterly
direction approximately 850 m northeast of the Site. 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 site. The water quality of the River Ouse and Carr Dyke in
this region is classified as ’moderate‘ under the Water Framework Directive
(more information is provided in the Water Quality and Flood Risk Technical
Report.
There are three ponds within the immediate vicinity of the site, a large lagoon
adjacent to the northern boundary (used by Drax Power Station for dust
suppression) a lake located approximately 260 m east of the site, and a small
pond on site immediately north of the six cooling towers.
Further information in regards to water quality is provided in the Water
Quality and Flood Risk Technical Report.

3.2.10

Land Quality
The Envirocheck Report obtained for this EIA (see Annex B) has identified
several industrial activities, including historic and current facilities, licences,
(1) SKM 2009. Ouse Renewable Energy Plant, Geo-environmental Desk Study Report.
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permits and consents, which contribute to the sensitivity of the Site and for a
1 km radius. These are summarised in Table 3.2. For water-related industrial
activities, see the Water Quality and Flood Risk PEIR Technical Report.
Table 3.2

Summary of Historical and Current Industrial Facilities, Licences, Permits,
Prosecutions and Consents on the Site and within 1 km Radius
Type
Groundwater Related
Discharge Consents

Prosecutions
Relating to
Controlled Waters
Hazardous Substances
Control of Major
Accident Hazards
Sites (COMAH)
Planning Hazardous
Substance Consents

Distance from Site
(approximate in m)

Direction from Site

Details

760 and 940

Both south

980

Southwest

Two new consents
for National Grid
Transco to discharge
final / treated
effluent to land (soak
away)
Liquid sludge was
spread on farmland
leaching into soil and
nearby watercourses

Adjacent to and up
to 1 km

South

Drax Power Station

Adjacent to and up
to 1 km

South

Drax Power Station.
Consent for toxic
substances,
ammonia.

The Envirocheck Report, (originally from Environment Agency data), has
identified three historical landfills adjacent to, or within 1 km from the Site.
These are:


the New Road Landfill Site, situated between the proposed operational
area, construction laydown area and infrastructure corridor, which was
associated with the Drax Power Station and included inert waste up until
1982;



the Barlow Ash Disposal Site, which is within 500 m west of the Site and
currently controlled under Drax Power Station existing Environmental
Permit; and



the Coal Stock areas, approximately 500 to 750 m southwest of the Site,
which is also associated with the Drax Power Station up until the late
1970s.
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Previous investigations at the Site have provided baseline soil and
groundwater quality data. As part of a site-wide investigation of the Power
Station, URS (2003) provided data from one borehole and four sampling
locations in the southern part of the Site (near the current ’hold entrance‘
location), while Norwest Holst (2010) advanced 10 boreholes and 23 trial pits
across northern, western and southern areas of the Site (operational area).
There is no current soil and groundwater quality data from more central and
eastern areas of the Site (operational area). The range of heavy metals
concentrations recorded during these investigations has been summarised in
Table 3.3 for soils and Table 3.4 for groundwater.
Table 3.3

Summary of Baseline Concentrations in Soil at the Site and Surrounding
Locations in Comparison to the GAC for Commercial End Use
Analyte (1)

Ammoniacal nitrogen
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Chloride
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Sulphate
Selenium
Zinc
Vanadium
Boron

URS (2003)*
Investigation
(mg/kg)
2.6 – 29
855 – 22,940
25 - 85
9,221 - >32,000
984 – 11,855
146 – 724
44 – 1,113
170 - 839
179 - 895
-

Norwest Holst (2010)
Investigation
(mg/kg)
2 - 61
18 - 360
<0.2 – 2.6
0.1 - 1
4 – 64
3 - 160
1,600 – 44,000
4 - 45
<0.05 – 0.05
1 - 52
<0.5 – 1.8
13 - 86
6 - 120
0.4 – 36

Commercial GAC
values (mg/kg)
640
15,562
381
230
330
72,775
6,406
222,295
3,600
1,800
13,000
702,236
5,587
-

(1) An analyte is a substance or compound that is of interest in an analytical procedure
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Table 3.4

Summary of Baseline Concentrations in Groundwater at the Site and
Surrounding Locations in comparison to the Freshwater EQS
Analyte
Arsenic
Ammoniacal nitrogen
Barium
Beryllium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Selenium
Sodium
Sulphate
Zinc
Vanadium
Boron

URS (2003)*
Investigation (µg/l)
<1 - 47
500 – 1,100
<0.4 – 12.8
21.6 – 9,226
<0.4 - 53
1 - 34
<100 – 559
<1 – 2
4.89 – 309.7
112 – 499
<0.05
1 - 107
<1 - 229
201,000 – 435,000
11 – 3,862
12 - 23
<10 – 26,590

Norwest Holst (2010)
Investigation (µg/l)
<1 - 20
6 - 210
<1
<2
<5 - 9
<2 - 41
<100 – 1,200
<4 – 8
<0.05
<10
<3 - 16
83 - 340
<1 - 17
<10 - 18
<100 – 1,500

Freshwater EQS
(µg/l)
50
778
0.25
50
28
1000
20
30
0.05
200
400,000
125
60
2,000

-

51 - 760

-

Extractable
Petroleum
Hydrocarbons (EPH)

groundwater data from boreholes and window sampling locations near the Proposed Site, within the
existing Drax Power Station
* Total Hardness of 324 mg/l (CaCO3) is the average of groundwater data from Norwest Holst (2010)
investigation, and has been used in banding some of the Freshwater EQS assessment criteria
Bold Freshwater EQS = non-statutory value

Table 3.3 and Table 3.4 show the baseline conditions of shallow soil and
groundwater respectively, prior to any development associated with the
Project. The baseline soil metal concentrations recorded during the previous
investigations are typical of natural levels found within agricultural soils, and
are significantly below the GAC values for a commercial end-use
environment. Total Petroleum Hydrocarbon (TPH) was generally recorded in
trace amounts (3 - 18 mg/kg), while Volatile Organic Compounds (VOCs)
were recorded below the laboratory detection limit (0.01 mg/kg) in the soil
samples from made ground and natural strata.
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In groundwater samples, previous site investigation data recorded chromium,
copper and iron at or just over the freshwater EQS assessment criteria across
the existing power station site. However, boron, cadmium and manganese
exceed these criteria by orders of magnitude. Selenium was also found to be
elevated across the region, though no relevant EQS is currently available. The
largest exceedance recorded, at 10 times the EQS, was boron from a sample
location within the existing Power Station (to the west of the cooling towers;
URS, 2001). Boron in groundwater at the proposed operational area is more
likely to be within the range recorded by Norwest Holt (2010), from <100 –
1,500 µg/l, and therefore below the EQS. In relation to groundwater data
from areas underlying the proposed operational area, elevated concentrations
of manganese, iron, sodium and ammoniacal nitrogen in shallow
groundwater and manganese in deeper groundwater were recorded.
Extractable Petroleum Hydrocarbons (EPH) were recorded between 51 – 760
µg/l, while VOCs were recorded below the laboratory detection limit (<1
µg/l).
Several gas monitoring rounds were undertaken from four boreholes on the
Site during the 2010 investigation(1). In each of the rounds, no elevated levels
of methane or carbon dioxide were detected, and therefore the risk of ground
gas is considered to be very low.
3.2.11

Land Stability
The Envirocheck Report (see Annex B) identifies a number of potential geohazards on the Site and in adjacent areas. Table 3.5 provides a summary of
these potential geo-hazards on the Site, and areas up to 100 m from the Site
boundary, as assessed by the British Geological Survey.

Table 3.5

Summary of Geo-hazard Potential at the Site and Adjacent Areas
Potential Geo-hazard

Collapsible Ground
Compressible Ground
Ground Dissolution
Landslides
Running Sand
Shrinking or Swelling Clay

Hazard Potential on Site

Very Low
Up to Moderate
No Hazard
Very Low
Low
Low

Hazard Potential in
Adjacent Areas (within
100m)
Low
Very Low
No Hazard

(1) Norwest Holst 2010. Report on a Ground Investigation at Project Ouse – Biomass Power Plant.
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The Coal Authority has confirmed that, in the past, the Site was not within the
likely zone of influence from underground and opencast coal mining
workings. The Site is not in the likely zone of influence of any present
underground or opencast coal workings. Furthermore, there are no known
coal mine entries within the Site or within 20 m of the Site boundary.
The Coal Authority states that there is no record of mine gas emissions
requiring action within the Site.
3.2.12

Radon
The Envirocheck Report indicates that the Site is in a lower probability radon
area, as less than 1% of homes are above the action level (from BGS data).

3.3

POTENTIAL BASELINE CONTAMINATION SOURCES
There is potential for, and as yet untested, contamination sources at the Site is
shown in Figure D.1 and surrounding areas include:


unknown made ground content and infilled land, with ash underlying
south western areas (potential contaminants may include heavy metals,
asbestos, phenols and hydrocarbons) and previous investigations have
identified elevations of metal concentrations (see Table 3.3);



biomass storage areas for the existing Drax Power Station (namely wood
fuel) in the southwest of the Site (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 in shallow groundwater and manganese in deep groundwater
within the southern part of the proposed Operational Area;



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



adjacent Barlow Ash Mound to the west of the Site (potential contaminants
include metals, oils and hydrocarbons); and
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3.4

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

POTENTIAL BASELINE RECEPTORS AND POLLUTANT LINKAGES
The potential pathways and sensitive receptors (see Figure D.2 for Conceptual
Site Model cross-section) associated with the Site baseline are described in the
following sections.
Human Health


inhalation of airborne dust and volatile vapours, ingestion of soil through
handling and / or dermal absorption through skin from handling
contaminated soils by construction workers at the Site;



inhalation of airborne dust by nearby residents / power station users; and



inhalation of airborne dust or ingestion of soil or dermal absorption from
handling by operational Site users and visitors.

Environmental


lateral migration of contaminants within perched waters to potentially
affect surface water features including unnamed drains to the north, east
and west of the Site, the Carr Dyke and River Ouse;



vertical percolation of contaminants to affect the underlying Secondary A
Aquifer (shallow superficial deposits) and the deeper Principal Aquifer
(sandstone bedrock), potentially via pathways created by foundation /
piling works during construction;



lateral migration of contaminants within perched waters or from surface
water runoff to potentially affect water-dependent habitat and ecology
associated with adjacent ponds / lagoon to the north and northeast of the
Site; and



lateral migration of contaminants to potentially affect quality of adjacent
agricultural land / soil resource.
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Figure D.2 Conceptual Site Model

South

North

Drax Power Plant

Site Raising Area

Culvert

Construction Workers

2

2

1

5
4

3

3

North Groundwater Flow
Drax Abstraction Well
(Screened in SSG)

4

Piling and Footbridge Construction

South-South East Groundwater Flow

Cone of Depression

Figure D.2
Conceptual Site Model

Pathways & Receptors

Made ground

Shallow Perched Groundwater

Top Soil

Shallow Groundwater

1

Construction Workers at the Site (Inhalation, Ingestion, Dermal)

Biomass Stockpiles

Deep Groundwater

2

Inhalation of Dust by Residents / Power Station Users

3

Lateral migration of Contaminants to Carr Dyke (& Eventually River Ouse)

4

Vertical Percolation to Underlying Groundwater

SCALE: Not to Scale

5

Lateral migration of potential Contaminant to Adjacent Agricultural Land

SIZE: A3

DRAWN: MTC

PROJECT: 0239623

CHECKED: RE

DATE: 29/09/2014

APPROVED:

Sand
Soft Sandy Clay (Alluvium)
Heminborough Glaciolacustrine Silt and Clay Formation
Sandstone (Sherwood Sandstone Group)
Borehole
Groundwater Inferred Direction

Sources
Potential Contaminants in Soils from Existing Power Station Activities
Unknown Made Ground / Infill form SW Areas and Biomass Storage on
SW of Operation Area
Elevated Levels of Manganese, Iron, Sodium & Ammonium Nitrogen in
Shallow Groundwater & Manganese in Deep Groundwater
Potential Pesticide / Herbicide from Agricultural Use

VERSION: A

Migration Pathway
0239623_CHD_ConceptualSiteModel_A01.cdr

WRCCS EIA
Geology / Land Quality Technical Report

The main potential sources of pollutants are likely to arise from the
composition of made ground underlying various parts of the Site and the
stockpiled material. If heavy metals and/or hydrocarbons were present in the
ground then they could pose a threat to the controlled waters of the Carr
Dyke, the River Ouse and / or underlying aquifers. Leaching of contaminants
into the Principal Aquifer is less likely due to the confinement of sandstone
bedrock, which is overlain by clay deposits of up to 20 m thick. However, a
potential pathway may be created to the deeper aquifer system from
associated foundation / piling works during construction.
Adjacent land uses for consideration, in terms of current ground quality and
potential additive or cumulative effects, 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 leaching of contaminants into groundwater
(shallow and deep aquifer), lateral migration of contaminants within the
groundwater, as well as potential airborne dust from off-site activities
potentially affecting construction and operational users of the site. The
impacts from these sources are likely to be low, due to the management and
control of pollution at source. Additionally, previous soil and groundwater
data obtained for the site suggest no significant contamination.
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4

4.1

ASSESSMENT OF POTENTIAL EFFECTS

INTRODUCTION
Screening of potential effects has been informed by currently available
baseline data for the Project site. Qualitative assessment of risk from
potentially contaminated land is covered under guidance documents(1), the
approach of which has been combined with impact assessment methodologies
in the following sub-sections with a view to identify mitigation that may be
required during construction, operation or decommissioning.
The purposes of the following sections are to assess probable effects and
mitigation for the three phases of the Project.
It is not anticipated that contaminated land is likely to present a significant
source of potential effects, particularly as the majority of the proposed
Operational Area and Construction Laydown Area of the project site has
historically been used primarily as agricultural land.

4.2

ASSESSMENT OF POTENTIAL EFFECTS DURING CONSTRUCTION
Effects during construction have the potential to result from changes in
contamination sources, pathways and receptors (construction workers and
visitors) compared to baseline conditions. Construction of the Project may be
expected to include potential activities which could, in the absence of
mitigation, influence contamination sources and pathways, as detailed in Table
4.1.
It should be noted that ‘an effect’ would only be expected where a pollutant
linkage exists (ie a defined source was connected via a defined pathway to a
defined receptor). In the majority of cases, potential effects during
construction can be avoided and minimised through standard construction
management practices. In addition, other specific additional mitigation, such
as method statements and pollution prevention measures, are identified
where required.

(1) Guidance for the Safe Development of Housing on Land Affected by Contamination, R&D Publication 66:2008
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Table 4.1

Potential Effects during Construction Phase of the Project
Activity
Human Health
Excavation of
materials / soil
removal

Excavation
activities including
dewatering of pits
and a small pond
in the proposed
laydown area
Traffic movement,
creation of
contaminative dust

Environment
Import, excavation,
stockpiling,
redistribution and
/ or removal of the
made ground

Potential Effect /
Receptor

Pathway

Sensitivity / Vulnerability
of Receptor

Magnitude of
impact

Potential Risk
Rating

Mitigation
Required?

Construction workers
exposed to historic and
current potentially
contaminated soil
sources on Site
Construction workers
exposed to potentially
contaminated surface
water and groundwater
during excavation and
dewatering
Construction workers
and nearby residents /
workers exposed to
potentially
contaminated dust– if
site investigation
proves sources are
present

Inhalation,
ingestion and
dermal contact

High

Small

Moderate



Dermal
absorption and
inhalation of
volatile vapours

High

Small

Moderate



Inhalation of
airborne dust

High

Small

Moderate



Potential to remove,
relocate or mobilise
contaminants (if
present) to adjacent
agricultural land,
underlying Secondary
A aquifer and nearby
surface waters (Carr
Dyke)

Migration of
leaching
contaminants to
the underlying
aquifer

High

Small

Moderate



Migration of
contaminants
from surface run-
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Activity

Potential Effect /
Receptor

Potential to remove,
relocate or mobilise
contaminants (if
present) to underlying
Principal aquifer –

Dewatering of
excavations

Discharge of potentially
contaminated
groundwater to Carr
Dyke, and eventually
River Ouse
Disruption of the
groundwater system
(flow and continuity)
due to dewatering
activities

Pathway
off to Carr Dyke
and adjacent land
Migration of
leaching
contaminants to
the underlying
aquifer

Migration of
contaminants
from dewatering
and surface runoff to Carr Dyke

Sensitivity / Vulnerability
of Receptor

Magnitude of
impact

Potential Risk
Rating

Mitigation
Required?

Medium

Large



Medium

Medium

Major, but
considered
unlikely due to
the low
vulnerability of
the Principal
Aquifer (due to
thick clay cover)
Moderate

Medium

Small

No significance minor


(dewatering
activities are
expected to
be temporary
and small
scale.
Groundwater
in made
ground is
already a
discontinuous
system and
unlikely to
dewater at
deeper
groundwater
levels)
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Activity
Use of plant and
equipment during
construction

Potential Effect /
Receptor
Potential of accidentally
leakage of fuels and
oils, introducing
contaminants to the
ground

Storage and use of
materials and
substances with
polluting potential
(eg concretes, fuel,
oils and soils)

Potential for
mobilisation to ground
and controlled waters
(Carr Dyke, Secondary
A aquifer) if leak occurs
and not contained.

Foundation works
including the
potential of
specialist works
such as piling

Preferential pathway
created for migration of
contaminated materials
to underlying Principal
aquifer.

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

Potential to alter
infiltration patterns,
shallow flow pathways
and leaching rates

Pathway
Migration of
leaching
contaminants
from spills with
potential lateral
migration to Carr
Dyke
Migration of
leaching
contaminants
from spills, with
potential for
lateral migration
to Carr Dyke
Contaminated
soils could leach
and / or
groundwater
could migrate
vertically through
shallow deposits
to underlying
aquifer
(sandstones)
Creation or
reduction of new
pathways,
reduction in
leaching /
infiltration.

Sensitivity / Vulnerability
of Receptor
Medium

Magnitude of
impact
Small

Potential Risk
Rating
Minor

Mitigation
Required?


High

Small

Moderate



Medium

Large

Major



Low

Medium

Minor
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4.3

ASSESSMENT OF POTENTIAL EFFECTS DURING OPERATION
Potential effects during the operational phase of the Project may result from:


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



changes to levels and nature of wastes produced;



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



changes to the nature and location of contamination sources.

As with the construction-related effects identified in Table 4.1, it is envisaged
that the majority of potential effects can be avoided and /or minimised
through good operational management practice. The potential effects during
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

Environment
Additional building
footprint,
hardstanding and
roads coverage

Abstraction of
groundwater for on
Site activities

Potential Effect /
Receptor

Pathway

Operational users,
nearby residents
and visitors

Reduction in
infiltration levels
affecting shallow
and deep aquifer
recharge

Reduction in
quantity and
quality of
groundwater

Sensitivity /
Vulnerability of
Receptor

Magnitude of
impact

Potential Risk
Rating

Mitigation
Required?

Inhalation,
ingestion and
dermal contact of
remaining
contamination
sources in soil and
groundwater

Low

Small

Negligible


(Due to increase in
hardstanding and
importation of
clean fill over
baseline site,
pathways very
unlikely to occur)

-

Low

Small

Negligible

Low

Small

Negligible


(Shallow
groundwater in
made ground and
superficial deposits
will see minimal
effect on recharge
and deeper
sandstone aquifer is
not fed by
infiltration ie
confined aquifer)

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

Potential Effect /
Receptor

Pathway

Discharge of
process water

Pollution of surface
water (Carr Dyke
and River Ouse)
and shallow aquifer

Lateral and vertical
migration of
process waters

Site activities and
facilities including
handling and
containment of
waste and oil
storage areas.

Spills and leaks of
oil, fuel and other
polluting
substances entering
the Carr Dyke or
affecting
groundwater.

Spill of materials
followed by
leaching or lateral
migration from
surface run-off

Sensitivity /
Vulnerability of
Receptor
Small

Magnitude of
impact

Potential Risk
Rating

Mitigation
Required?

Medium

Minor

Low

Large

Moderate


(To be considered
within current
discharge consents
for the Drax Power
Station site. Other
mitigation
measures to be
detailed to avoid
contamination)
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4.4

ASSESSMENT OF POTENTIAL EFFECTS DURING DECOMMISSIONING
Decommissioning is anticipated to at least involve 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. A 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 new
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;



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



possible disturbance of contamination sources through ground
disturbance.

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

Potential Effects during Decommissioning Phase of the Project
Activity

Human Health
Excavation of
materials / soil
removal

Removal of surface
structures.

Traffic movement,
creation of
contaminative dust

Environment
Export, excavation,
stockpiling,
redistribution and
/ or removal of the

Potential Effect /
Receptor

Pathway

Sensitivity /
Vulnerability of
Receptor

Magnitude of
impact

Potential Risk Rating

Mitigation
Required?

Demolition
workers exposed to
historic and current
potentially
contaminated soil
sources on Site
Demolition
workers exposed to
potentially
contaminated
dust– if site
investigation
proves sources are
present
Demolition
workers and
nearby residents /
workers exposed to
potentially
contaminated
dust– if site
investigation
proves sources are
present

Inhalation,
ingestion and
dermal contact

High

Small

Moderate



Inhalation of
airborne dust

High

Small

Moderate



Inhalation of
airborne dust

High

Small

Moderate



Potential to
remove, relocate or
mobilise
contaminants (if

Migration of
leaching
contaminants to the
underlying aquifer

High

Small

Moderate
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Activity

made ground

Removal of
hardstanding and
buildings

Use of plant and
equipment during
decommissioning

Potential Effect /
Receptor
present) to adjacent
agricultural land,
underlying
Secondary A
aquifer and nearby
surface waters
(Carr Dyke)
Potential to
remove, relocate or
mobilise
contaminants (if
present) to
underlying
Principal aquifer –
Discharge of
potentially
contaminated
water to Carr
Dyke, and
eventually River
Ouse
Change in the
groundwater
system (flow and
continuity) due to
potential raising of
shallow
groundwater
Potential of
accidental leakage
of fuels and oils,
introducing

Pathway

Sensitivity /
Vulnerability of
Receptor

Magnitude of
impact

Potential Risk Rating

Mitigation
Required?

Migration of
leaching
contaminants to the
underlying aquifer

Medium

Large

Major, but considered
unlikely due to the
low vulnerability of
the Principal Aquifer
(due to thick clay
cover)



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

Medium

Medium

Moderate



Medium

Medium

Moderate



Medium

Small

Minor



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

Migration of
leaching
contaminants from
spills with
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Activity

Potential Effect /
Receptor
contaminants to the
ground

Removal of
foundation works
and buried services

Potential of
accidental leakage
of fuels and oils to
the land surface
Preferential
pathway created
for migration of
contaminated
materials to
underlying
Principal aquifer.

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

Potential to alter
infiltration
patterns, shallow
flow pathways and
leaching rates

Pathway

potential lateral
migration to Carr
Dyke
Overland flow or
flow through
drains/services to
the Carr Dyke
Contaminated soils
could leach and /
or groundwater
could migrate
vertically through
shallow deposits to
underlying aquifer
(sandstones)
Creation or
reduction of new
pathways, increase
in leaching /
infiltration.

Sensitivity /
Vulnerability of
Receptor

Magnitude of
impact

Potential Risk Rating

Mitigation
Required?

Medium

Medium

Moderate



Medium

Large

Major



Low

Medium

Minor
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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.
It should be noted that intrusive investigations provide an overall impression
of the land quality of the Site, but cannot specifically rule out small scale
pockets of contamination which may underlie the Site.
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. Moreover, it is assumed that with existing baseline conditions, there is
a very low likelihood of a vertical pathway for contamination to the
underlying Principle Aquifer to exist, given the extent of the low permeability
superficial deposits. This pathway however, will be further considered in
planning piling works for the Project (see Section 5.2 Mitigation).
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5

MITIGATION

5.1

INTRODUCTION
The following section describes the mitigation measures for the Project in
regards to land quality and hydrogeology.

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
post 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 Construction Environmental Management Plan
(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 in development projects.
Some of the core elements of the CEMP in relation to ground conditions and
contaminated land are as follows.


Minimisation of materials moved onto and around the site through careful
design of the Site and the construction schedule.



Fill material used during land raising activities will be validated prior to
use and tracked from origin.



Minimisation of removal from site of materials during construction
through reuse where appropriate on site.



The disposal of waste, including any surplus spoil, will be managed so far
as is reasonably practicable to maximise the environmental and
development benefits from the use of surplus material and reduce any
adverse environmental effects of disposal.
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Minimising the potential to create pathways for contaminants to travel to
the Sherwood Sandstone aquifer through appropriate design of pilings.
Planning and preparing for piling works will follow a separate Foundation
Works Risk Assessment, and the construction activities will be undertaken
in reference to Environment Agency guidance, specifically “Piling and
Penetrative Ground Improvement Methods on Land Affected by Contamination:
Guidance on Pollution Prevention”.



If contamination that has not been previously identified is encountered on
the Site, no further development would take place which could disturb
that contaminated material until a site investigation had been carried out
and mitigation measures approved and applied. Moreover, the safety
officer (or similar) will ensure that a workers’ Safety Information Sheet is
prominently displayed in rest/mess rooms and wash rooms covering such
matters as hygiene, work practices and clothing requirements.



In the unlikely scenario that contamination is found on Site and requires
remediation, risk assessments and a remediation strategy would be used
to outline the treatment of the contaminated materials.



In the unlikely event that soil gas is identified as a risk requiring vapour /
gas mitigation measures, monitoring would be carried out and the
necessary gas mitigation measures would be applied.



A Waste Management Plan is being developed in accordance with relevant
non-statutory guidance from the Department for Environment Food and
Rural Affairs (DEFRA, 2008), the Waste Resources Action Programme
(WRAP) and in consultation with the local authority. The plan will
identify:







responsibilities for waste management;
the waste category and quantities of materials generated;
measures to minimise waste generation;
opportunities for recycling and/or re-use;
proposed treatment and disposal routes; and
licensing requirements.



The Waste Management Plan will also include an audit programme to be
undertaken to demonstrate compliance with statutory requirements.



Provision will be made for a suitable environmental specialist to identify
any ’special waste‘ as defined in the Special Waste Regulations 1996 No
972 so that it can be suitably managed and disposed of during works.
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Appropriate precautions will be taken if materials containing asbestos are
encountered. The contractor will observe the exposure limits and
measurement methods for asbestos, set out in the Control of Asbestos
Regulations (2012).



A Soil Management Plan (SMP) will be developed in line with DEFRA
guidance document. The main objective of the SMP is to mitigate impacts
to soils by preserving the ecologically (and economically) valuable topsoil
in managed stockpiles that would otherwise be buried, compressed, mixed
or lost. Topsoil in stockpiles are maintained until such time as they can be
utilised on site for rehabilitation of land following decommissioning, eg on
the construction camp and laydown areas.

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 site
contractor. This 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 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 effects on land relate
mainly to the storage and use of polluting materials (ie oils and fuel) and
waste management, as well as abstraction and discharge of water for
processing. In regards to water abstraction and discharge requirements, the
amounts will be within the current licences and discharge consent
respectively, and these will continue to be monitored by Drax Power and
regulated and permitted by the Environment Agency.
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 impermeable materials.
In the rare event of an oil spill into the bund system, the oil would be pumped
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out for re-use if possible, or disposed of in an environmentally acceptable
manner.
Fuel will be offloaded at the existing Drax Power Station and transferred to
the Site. Management procedures for waste transport on to /off the Site will
be in place, and regularly audited.
The Project Site will be operated in accordance with best working practices
and measures to protect the land and water environment will be in accordance
with those set out in relevant Environment Agency Pollution Prevention
Advice and Guidance (PPG) notes.

5.4

DECOMMISSIONING PHASE
The mitigations 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 have had the post
operational land use in mind and have been designed to minimise the amount
of rehabilitation works needed and the operational phase will have been
operated so as to have 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.
Management of excavated topsoils in stockpiles is a key element of the
mitigation. This valuable resource will be used following decommissioning to
rehabilitate land areas designated to be returned to agricultural land use.
Other elements to mitigate negative impacts during the decommissioning
phase in relation to ground conditions and contaminated land are as follows:


Minimisation of materials moved on site through careful design of the Site
and the decommissioning schedule.



Fill material used during land raising activities will be used on site
wherever possible if it is to be removed.



The disposal of waste will be managed so far as is reasonably practicable
to maximise the environmental and development benefits from the use of
surplus material and reduce any adverse environmental effects of
disposal.
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Minimising the potential to create pathways for contaminants to travel to
the Sherwood Sandstone aquifer through appropriate decommissioning of
pilings.



Site investigations will be undertaken before decommissioning to assess
the potential for contamination from the operational phase. If the
potential for contamination exists, no material will be moved until the
risks of that contamination have been assessed and can be appropriately
managed.



The Waste Management Plan will include decommissioning activities.
The plan will identify:







responsibilities for waste management;
the waste category and quantities of materials generated;
measures to minimise waste generation;
opportunities for recycling and/or re-use;
proposed treatment and disposal routes; and
licensing requirements.



The Waste Management Plan will also include an audit programme to be
undertaken to demonstrate compliance with statutory requirements.



Provision will be made for a suitable environmental specialist to identify
any ’special waste‘ as defined in the Special Waste Regulations 1996 No
972 so that it can be suitably managed and disposed of during works.

The Sediment Control Plan (SCP) will be designed to include
decommissioning and returning the site to its end use. It 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.
With these measures all identified temporary adverse impacts in relation to
ground conditions and contamination will be suitably mitigated.
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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 when combined with other projects they
may be. 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 geology, hydrogeology and land
quality 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

Geology/
Groundwater
and
contamination

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).
During construction the key potential effect would
be surface water (quality and quantity).
Groundwater Abstraction during Operation.

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

Up to 1 km.

During construction considered (if applicable) for
project in close proximity.

Identification of the projects to be considered utilised information 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 geology, hydrogeology and land quality cumulative effects are
listed below in Table 6.2.
There is one proposed project with the potential to create cumulative effects
with the White Rose CCS. This is construction of the link pipeline from the
WRCCS to the National Grid Carbon Limited Pipeline (NGCL). This is
proposed for the northern area of the Site. Hence co-ordination of the two
projects will create opportunities to minimise waste and materials movement
and therefore negative effects for both projects.
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In addition to the NGCL the other potential cumulative effect is the interaction
of multiple groundwater abstractions from the Sherwood Sandstone Aquifer.
Multiple uncontrolled abstractions from the same aquifer have the potential to
reduce availability for all users and the long term sustainability of the
groundwater source. The mitigation for this potential impact lies in the
Environment Agency’s policy for granting and maintaining abstraction
licences. This is done considering the total aquifer and catchment capacity,
other users and sustainability.
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Table 6.2

Projects with the Potential for Geology, Hydrogeology and Land Quality Cumulative Effects in Combination with the Project.
Development
National Grid
Carbon Ltd
(NGCL)
Pipeline

Groundwater
Users of the
Sherwood
Sandstone
Aquifer

Thorpe Marsh
Gas Pipelines

Description

Location and Distance /
orientation from Project site
The pipeline will run from the
Pipeline to transport the CO2
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 Sherwood Sandstone
Aquifer, a regionally important
groundwater source. There are
other users of this source (see
for example Table 3.1 above).
Gas pipeline of approximately
18 km from an offtake
approximately 1.5 km west of
Camblesforth to the Thorpe

Approximately 2 km west.
Grid Ref: SE632256 Easting
463295, Northing 425647

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 during
the construction phase.
Operational stage of
the pipeline not
considered within
the assessment.

Permitted

Scoped in

During operational
stage, other users
There is potential for
and the long term
multiple abstractions from
sustainability of the
the same groundwater
Sherwood Sandstone
source to have an impact on Aquifer.
each other and the resource
as a whole.
Application expected Not included
During construction
in Q3 2014.
potential receptors
Pipeline construction sits in include:
a different surface water
Surface water
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Development

Description
Marsh CCGT Power Station
site.

Location and Distance /
orientation from Project site

Consenting Status

Rational for Screening in or Potential Receptors
out of the assessment
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 land quality and hydrogeology there are
not anticipated to be any residual effects once the mitigations outlined above
have been implemented.
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8

CONCLUSIONS

Without the planned mitigation the potential effects on geology, surface
water, soils and hydrogeology through construction, operation and
decommissioning of the Project are likely to include the following:


disturbance or degradation of soils due to removal during construction or
decommissioning;



disturbance or degradation of soils due to contamination during
construction, operation or decommissioning;



disruptions to the groundwater and surface water system through
reduction of infiltration areas during construction;



transport of potential contamination to a significant aquifer through
creation of migration paths during construction;



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



exposure of workers to potentially contaminated materials 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:


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



reducing the need for movement of material or the volumes involved.



maximising the sue of spoil on site where it has to be moved.



minimising the potential for creating pathways for contaminants to the
Sherwood Sandstone through appropriate design of piling;



minimise the use of hazardous substances;
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appropriately store and handle hazardous substances;



applying excellent health and safety management on site;and



conducting appropriate testing and investigations where contamination is
possible.
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